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 水災害・リスクマネジメント国際センター（ICHARM）は、政策研究大学院大学（GRIPS）、

（独）国際協力機構（JICA）と連携し、2007 年 9 月 30 日から 2008 年 9 月 19 日にかけて、

1 年間の修士課程『防災政策プログラム 水災害リスクマネジメントコース』を実施した。

研修生は、主として発展途上国の洪水関連災害防止・軽減に係る防災実務を担当する技術職

員 11 名である。 

 本研修では、水災害被害軽減の総合的計画立案、実践活動に専門的な知識を持って参加で

きる実践的人材を養成することを目的としている。 

研修の前半では主に講義・演習を実施し、後半では研修生の個人研究のために時間を充て

た。また、日本の治水技術を学ぶために適宜現地見学を実施した。 

 本報告書は、研修の内容について報告するとともに研修に対する評価を行い、次年度の改

善に資するものである。 
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Chapter1:  背景と目的 

 

1.1  世界における水関連災害の傾向

自然災害はどこで起こっても人間の悲劇と経済損失と引き起こし、国の発展を妨げる。特に、発展途上

国においては都市化が進行し、貧しい者は自然災害に対してより脆弱な建物と地域に定住するため、発展

途上国の貧困を削減する努力を大いにそぐことになる。

 自然災害の中でも特に、洪水やかんばつのような水関連災害は、持続可能な人間社会の発展と貧困軽減

を確実にするために克服されるべき大きな挑戦である。そのような破壊的な災害

いるだけでなく、急速な人口増加や、都市部における人口と貧困の集中化により、損害と影響の度合いを

強めており、また高価値な資産の脆弱性を増加させている

予測（2005）」）によれば、世界における都市居住者の数とその割合は今後も増え続け、このような人口

増加のほとんどは発展途上国で起きると予測されている。例えば、

都市人口は13億6000万人から26

万人に急増すると見込まれている（

ムンバイ（インド）やジャカルタ（インドネシア）など海に面しているアジアの大都市で人口の急増が予

想され、防災施設の整備などの対策

する脆弱性がますます高まるおそれがある

また、アジア地域は水関連災害による

候変化により降雨量やその降り方の分布パターンが変化することが予測されており、水関連災害の強度と

頻度を悪化させる可能性がある。また、海面は地球温暖化のために世界中で上昇することが予測されてお

り、そして、それは順番に海岸地域、河口のデルタ域と小さな島を危険にさらすことになる。
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1.2 修士コースの開設 

このような自然災害の影響を減らすためには、災害の事前・事中・事後のバランスのとれた危機管理が

多くの専門分野にわたってされなければならない。このため、専門教育とトレーニングを通して、適切な

災害管理方針と地元の状況を考慮した技術を適切に開発し、コミュニティの防災意識を向上させるために

地元の住民と様々な情報交換ができるように、災害管理の専門家を養育する必要がある。 

 これらの背景のもと、発展途上国において自然災害に対処できる専門家の能力を向上させるため、

ICHARMは、政策研究大学院大学（GRIPS）と（独）国際協力機構（JICA）と協力し、2007年から修

士課程「防災政策プログラム 水災害リスクマネジメントコース」を立ち上げた。 

 国際連合は、ユネスコの主導のもとで 2005年から 2014年までを「教育と持続可能な開発のための 10

年」と定めている。この修士コースはまさにその理念に合致するものであり、かつ、ユネスコの後援のも

とに設立された ICHARMがこの修士コースを運営することは、非常に光栄であると考えている。 

 

 

1.3  修士コースの目的 

1.1 で前述したような状況に対処するためには、災害が頻発している発展途上国における水関連災害専

門家の育成が喫緊の課題である。そのような専門家には、災害に対する平素からの備えや災害時の復旧・

復興に対して技術的・社会科学的な見地から、災害マネジメントに必要な幅広い知識を習得することが求

められている。 

 このコースの目的は、国家レベルから住民のレベルまでのあらゆるレベルにおいて、統合的な河川流域

マネジメントの枠組みでの洪水マネジメントの計画と実行に役立つことが出来、確固たる理論と技術に基

礎を置く課題解決型実務者を養成することである。 

そのため、本コースでは学生に以下のことが要求される。    

� 水関連災害軽減に必要な、水文学、水理学、統合洪水マネジメント、ハザードマップ、ダム工学、砂

防工学の基礎知識や記述を習得する。 

� 水関連災害リスクマネジメント政策が基礎を置く理論を学び、日本の政策やシステムを理解する。 

� 地元の状況に特化した適切な技術や政策の開発のための問題解決能力を向上させる。 

 

 

1.4 修士コースの特徴 

 本コースの特徴としては、以下の5つを挙げることができる。 

“Problem Solving-Oriented” course （課題解決型研修）  

大規模水災害に対応するためには、職員個人の能力向上も大事であるが、一人で出来ることにはおの

ずと限界があり、防災組織としての対応能力向上を図ることが必要不可欠である。 

 これまで実施してきた JICA研修は、どちらかというと個人の能力向上を図る『人材育成型研修』に

主眼が置かれていたが、近年、組織としての対応能力向上を目的とした『課題解決型研修』に軸足が移

されている。これは、学生が自国における水災害に関する課題をまず特定・認識した上で、その課題を
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解決するために自ら主体的に学習すれば、個人としての効率的な学習効果が得られるとともに、所属す

る組織にとっても、課題解決のために有効な結果が得られると思われるからである。 

このような考えから、本コースは「押しつけの研修」ではなく、「自ら考え、課題を解決する研修」

を目指している。本コースの修士論文では、学生が自ら自国の課題解決に関わるテーマを研究すること

にしていることから、総合的な水災害被害軽減の総合的計画立案が可能な人材育成が図られ、帰国後の

自国での課題解決促進にも役立つことが期待される。 

 

“Students from the same organization”（同一組織から複数の学生） 

本修士コースは、3か年のうち 3回の修士コースを実施するプロジェクトの一環であるが、前述のよ

うに防災組織としての対応能力向上を図るため、同一組織からなるべく複数の学生がこのプロジェクト

で学ぶよう配慮している。そのため、対象国の関連組織に対し、優秀な学生を派遣して頂けるよう直接

働きかけも行っている（Chapter6 参照）。 

 

“Students from the same country”（同一国から複数の学生） 

また、同一組織からの参加でなくても、同一年で1つの国から出来るだけ複数の学生を参加させ、彼

らが効果的に学習できるよう配慮している。 

 

“Practical” rather than “Theoretical” （理論よりも実務） 

 上記のように課題解決型の研修としているため、基礎理論よりも実務での応用が出来るような実践的

な講義・演習ならびに現地見学を行っている。 

 

1 year master’s course （1年で修士号が取得できる）  

 また、本コースは、現在行政機関で働いている現職の職員を対象としているものであるため、業務に

出来るだけ支障を来さないように、通常2年で取得する修士号を1年で取得できるよう運営されている。 

 

 

1.5 修士コースの単元目標  

  本コースで学習することで、学生は以下のことが出来るようになる。 

(1) 世界各地での統合洪水リスク管理における最近の方法について精通すること。 

(2) 公共政策を含む地方及び国家レベルでの効果的なリスク軽減に必要とされるものを明らかに

出来るようになること。また、地方及び国家レベルでのリスク管理体制、組織間の協調及び利

害関係者を含む管理の体制について計画できるようになること。 

(3) 非常時の対応及び災害リスク削減政策における変化を見つけ出し監視するための地方及び国

家レベルでの指標を作り出し、これらの政策の状況及び効果を監視できるようになること。 

(4) 明確な財政的、制度的及び法的枠組みのもとに新たに突き止められた統合リスク管理政策によ

り作成された計画の履行に貢献出来るようになること。  
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(5) リスク感知及び情報伝達問題や地球温暖化・気候変動などの新しい脅威に配慮しながら非常時

の対応、復旧、緩和及び準備などの全ての管理構成要素を考慮に入れたリスク管理戦略を開発

できるようになること。 

 

また、本コース終了後、学生には以下のことが期待される。 

(1) 日本における洪水対策の歴史的、行政的及び制度的背景を理解することで、自国での関係する

問題とタスクを確認し、それら問題を克服し、関連する業務を履行するためのアクションプラ

ンを最終的に作成する。 

(2) 自国における洪水災害軽減の必要性を理解する。 

洪水災害軽減プロジェクトを計画し、可能なアクションプランを最終的に作成する。 

(3) 洪水リスク評価やリスク軽減の知識や技術を理解し、習得する。 

洪水ハザードマップを作成する。 

(4) ダムや砂防を含めた治水計画の策定のための知識や技術を理解し、習得する。 

自国における対象流域で行うべきタスクを理解し、最終的に詳細なアクションプランを作成し、

研修コース中にそのプランの妥当性が検証される。 

 

 

1.6 その他 

2007年度の候補国、対象機関、学生数、期間は以下の通りである。 

  

Candidate Countries（候補国）; 

8 countries (Afghanistan, Bangladesh, China, Ethiopia, India, Nepal, Philippines, Thailand) 

 

Eligible/Target Organization（対象機関）:  

        Technical officials, engineers or researchers in the field of river management or water-related  

Disasters（河川管理か水関連災害の分野における技師・技術者・研究者）  

 

Total Number of Students（学生数）: 

      11students (2 Bangladesh, 3 China, 1 Nepal, 1 India, 1 Philippines  and 3 Japan) 

（一人の学生は2007年10月に体調不良のため帰国） 

 

Duration（期間）:  

      30th September 2007– 19th September 2008 （2007年9月30日-2008年9月19日） 
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Chapter2:  コース事前準備 

 

2.1 募集方法 

第1章で述べた背景のもと、世界中から幅広く学生を募集するために、JICA現地事務所を経由したJICA

学生としての学生募集と、それ以外の一般枠の学生募集を行った。 

 

2.1.1 JICA枠での募集  

本コースはJICA研修でもあるため、JICAとの調整のもと、General Information（GI）を作成し、コ

ース開始のほぼ半年前となる2007年2月に対象国に配布した。作成したGIを参考資料1に示す。 

本コースは 2007 年度から新しく立ち上げたコースであり、優秀な学生確保のためには候補国の JICA

事務所にコース設立の趣旨を直接伝える必要があると考え、JICA が所有するテレビ会議システム

「JICA-Net」システムを用いて、締め切り前の6月12日、14日にJICA筑波内会議室において現地JICA

事務所とテレビ会議を行うこととした。候補国に幅広く参加を依頼した結果、フィリピン・バングラデシ

ュ・インド・タイ・ネパールのJICA現地事務所が参加した（表2-1）。 

 実際に、このテレビ会議において好感触であった国からは優秀な学生が送られており、また現地のJICA

事務所の対応状況をつかむ上でも非常に有益であったと考えている。 

 

表 2-1 テレビ会議スケジュール 

日時 国名 時間（現地時間） 

2007年6月12日（火） 

 

フィリピン 15：00-16：00 (14：00-15：00) 

バングラデシュ 16：30-17：15 (13：30-14：15) 

2007年6月14日（木） 

 

インド 12：30-13：30 ( 9：00-10：00) 

タイ 15：30-16：30 (13：30-14：30) 

ネパール 16：30-17：15 (13：15-14：00) 

    

2.1.2 一般枠での募集 

JICA研修対象国以外にも応募の門戸を広く開けるという考えのもと、政策研究大学院大学（GRIPS）

ホームページ上で2ヶ月弱の募集を行った。募集要項を参考資料2に示す。 

 その結果、日本人3名、中国人1名の計4名の応募があり、選考の結果全員が合格となった。 
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2.2 学生名簿  

 選考の結果、JICA枠で7名、一般枠で4名の計11名が合格となった。学生名簿を参考資料3に示す。 

なお、フィリピンから来日したRagon氏については、研修途中で体調不良のためやむなく帰国となった。 

 

 

2.3  コースカリキュラム 

 

 

 

 

 

 

本コースは 11講座の「講義」・6講座の「演習」・「現地見学」・「個人研究」により構成されている（図

2-1）。「講義」・「演習」についてはそれぞれ15コマで構成されている。参考資料4に本コースにおける講

義名・演習名・単位数と責任教官の一覧を示す。本コースは課題解決型コースかつ実務を重視するコース

であるため、水災害リスクマネジメントの基礎学習だけではなく、応用学習や演習を多く取り入れている

のが特徴である。各講義の詳細なシラバスを参考資料5に、一覧表を参考資料6に示す。 

また、「講義」の単位はそれぞれ2単位、「演習」は水理学演習を除き1単位、および「個人研修」は10

単位である。修士号取得のためには、最低30単位を取得せねばならず、かつそのうち16単位は「選択科

目」から取得しなければならない。その上で論文審査に合格すれば、「防災政策」の修士号が取得できる。 

参考資料7にGRIPS及び ICHARMから学生に授与した学位記を示す。 

 講師陣には、ICHARM 研究員だけではなく、土研・国総研及び大学からも多くの講師を招き、最新の

情報を講義して頂けるよう努めた。講師一覧表を参考資料8に示す。 

 

 

2.4  スケジュール 

実際の講義は「国連防災の日」を含む 10 月第二週から開始された。コース全体の概念図と全体スケジ

ュールを図2-2に示す。 

1 年間の修士コースのうち、コース前半では主に講義・演習を行い、コース後半では各人の個人研究の

時間を確保するとともに、適宜日本の治水技術を学ぶため、現地見学を実施した。 

 コース前半の講義・演習スケジュールを参考資料9に示す。 

 

Lectures 

Exercises Field Studies + 
Individual 

Study 

Master 

Thesis 

図2-1 コース全体概念図 
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2.5 現地見学旅行 

本コースでは日本の治水対策についてより深く学ぶために、表2-2に示すように-計5回の現地見学を実

施した。それぞれの現地見学旅行の詳細な行程を参考資料10に示す。 

また、表2-3にそれぞれの箇所の代表的写真を示す。 

     

表2-2 現地見学先一覧表 

日程 見学箇所 特徴 

平成19年11月 

 

雲出川（三重県） 

宮川（三重県） 

伝統的治水技術である霞堤 

2004年豪雨での被害 

平成20年3月 

 

皆生海岸（鳥取県） 

斐伊川（島根県） 

尾原ダム（島根県） 

温井ダム（広島県） 

太田川（広島県） 

人と未来防災センター（兵庫県） 

海岸浸食対策 

放水路建設 

ダム建設現場における住民への配慮事項 

ダム管理 

河川計画 

防災への取り組み 

平成20年4月 

 

神田川地下調整池（東京都） 

鶴見川遊水地（神奈川県） 

霧ヶ丘調整池（神奈川県） 

多摩川破堤地点（狛江市） 

首都圏の洪水対策 

遊水地事業 

総合治水対策 

治水の歴史 

図 2-2 コーススケジュール概念図 
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平成20年5月 

 

渡良瀬遊水地（栃木県） 

鬼怒川ダム統合管理事務所（栃木県） 

五十里ダム・川治ダム（栃木県） 

日光砂防・足尾砂防（栃木県） 

遊水地事業 

複数ダムの統合的な運用について 

統合的なダム管理 

砂防事業 

平成20年9月 

 

芋川砂防事業（新潟県） 

信濃川大河津分水路（新潟県） 

立山砂防事業（富山県） 

磐井川河道閉塞（岩手県） 

北上川一ノ関遊水地（岩手県） 

平成16年10月中越地震での被害 

分水路事業 

常願寺川上流での砂防事業 

平成20年6月岩手宮城内陸地震での被害 

遊水地事業 

 

現地見学先は、講義で紹介された場所（多摩川、信濃川など）を出来る限り自分の目で確かめられるよ

う配慮して選定した。特に、岩手県磐井川など、つい最近地震で被害を受けた箇所を見学して対応状況を

国土交通省現地事務所からヒアリングするなど、日本人でさえもなかなか出来ない体験をさせた。また、

斐伊川及び太田川を上流から下流まで見学するなど、流域を意識した観点で行程を構成した。 

また、見学後には学生にレポート提出を課し、ただの物見遊山にとどまらず各人の理解を深めさせるよ

う配慮した。なお、9月の見学旅行については、合格判定後に実施したため、レポートは課さなかったが、

非常に内容が充実した旅行であったため、次年度以降は実施時期をずらして行うことを予定している。 
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表2-3 現地見学先一覧表 

November, 

2007 

1. Kumozu River 雲出川 

(Open Levee)  

 

 

2. Miya River upstraem 宮川上流部 

(Slope failure) 

 

 

  

3. Miya River downstream 宮川下流部 

(Disaster Prevention Activity) 

 

 

3. Miya River downstream 宮川下流部 

(Embankment) 

 

 

March, 

2008 

4. Kaike Coast 皆生海岸 

(Coastal engineering) 

 

 

5. Hii River 斐伊川 

(River Planning) 
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6. Obara Dam 尾原ダム 

(Dam construction) 

 

 

7. Nukui Dam 温井ダム 

(Dam operation) 

 

 

  

8. Ootagawa River 太田川 

(River planning & management) 

 

 

 

9. Disaster Reduction and Human 

Renovation Institution 人と未来防災センタ

ー (Disaster prevention) 

 

 

  

10. Manda-no-Tsutsumi茨田の堤History 

(the oldest levee in Japan) 

11. Lake Biwa Canal 琵琶湖疎水 

(History) 
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April, 2008 

12. Kanda River Underground diversion 

channel 神田川地下調整池 

(Diversion channel) 

 

13. Shukugawara Weir 宿河原堰 

(History (Breach Point) 

 

  

14. Tsurumi River Multi-purpose Runoff 

Retardation Area 鶴見川多目的遊水地 

(Retarding basin) 

 

15. Kirigaoka Regulating Pond 霧ヶ丘調整

池 (Regulating pond) 

 

May, 2008 16. Watarase Retarding Basin 渡良瀬遊

水地 (Retarding basin) 

 

 

 

 

 

 

17. Kawaji Dam  川治ダム 

18. Ikari Dam  五十里ダム 

(Integrated dam operation) 

 

 

 

 

 

  



13 
 

19. Sabo Work in Nikko 日光砂防事業

(Sabo works) 

 

 

両ダムを結ぶ導水管 

 

 

 

  

20. Sabo works in Ashio 足尾砂防事業

(Sabo works) 

 

 

21. Yattajima Observatory 八斗島観測所

(Hydrology) 

 

 

September, 

2008 

23. Shinano River Ohkouzu Museum  

信濃川大河津資料館 

(River planning & management) 

 

「萬象に天意を覚る者は幸なり」 
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22. Sabo Works in Imo River 芋川砂防事

業 (Sabo works) 

 

 

24. Sabo Works in Mt. Tateyama 立山砂防

事業(Sabo works) 

 

 

  

25. Kurobe Dam 黒部ダム 

(Dam operation) 

 

 

26. Isawa Dam 胆沢ダム 

(Dam construction) 

 

 

  

27. Natural Dams in Iwai River by the 

earthquake 磐井川河道閉塞(Sabo works) 

 

 

28. Ichinoseki Retarding Basin 一ノ関遊水

地(Retarding basin) 
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Chapter3: 2007年度活動報告 

 

 

防災政策プログラム学生 集合写真（平成20年9月17日） 

 

<年間スケジュール> 

30th  September  Arriving at Japan 

4th  October   Opening Ceremony and Opening Party in ICHARM 

11th  October    Presentation on Country Report 

During November   joint with Flood Hazard Mapping Training Course 

13th-16th November  Field Trip & Town Watching in Ise City 

21st  November  Field Tour in Ninomiya Sontoku Museum  

6th & 7th December    Presentation on Theme of Master’s Thesis 

22nd  January          Special Lecture by Prof. Takahashi 

28th  January 

-8th February    Lecture at GRIPS 

14th  February   Presentation on Master’s Thesis 

12th-15th March  Field Trip in Chugoku Region & Kinki Region 

4th  April           Cherry Blossom Viewing and Tea Ceremony in PWRI 

22nd-23rd April   Field Trip in Tokyo Metropolitan Area 

28th-29th May          Field Trip in Kanto Region (Dam & Sabo works) 

22nd August   Final Presentation of Master’s Thesis 

28th  August   Submission of Master’s Thesis 

8th-11th September  Field Trip in Hokuriku Region & Tohoku Region  

17th  September  Graduation Ceremony at GRIPS 

18th  September  Closing Ceremony at JICA 

19th  September  Leaving Japan 
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ICHARMは、平成19年9月30日から平成20年9月19日まで約1年間、（独）国際協力機構（JICA）

および政策研究大学大学院大学（GRIPS）と連携し、標記修士課程コースを実施した。 

当初11名の学生でスタートしたが、最終的に、学生10人（中国3名、バングラデシュ2名、ネパール

1名、インド1名、日本3名）全員が無事に審査に合格して『修士（防災政策）』の学位を授与され、本コ

ースの第1期生として本国へ帰国した。 

本コースの特徴としては、1 年で修士号を取得できること、学生が自国で実際に抱えている問題の解決

策を提案できる能力を向上させる『課題解決型』の研修であること、及び『理論より実務』を重視する研

修であることなどが挙げられる。 

それらの特徴を反映させるために年間カリキュラムでは、まずコース前半で講義・演習を集中的に実施

した。 

 

内容としては「防災政策」、「災害リスクマネジメント」、「水文学」、「水理学」などの理論・基礎面だけ

ではなく、「統合洪水リスクマネジメント」、「ハザードマップ作成及び避難計画」、「ダム工学」、「砂防工学」

「国際協力」などの実務的な講義・演習も実施した。特に平成 19年 11月は、「ハザードマップ作成及び

避難計画」の講義・演習を、ICHARMが JICA研修として実施している「洪水ハザードマップ作成」コ

ースと共同で実施した。生徒数は両コース合わせてバングラデシュ・カンボジア・中国・インド・インド

ネシア・日本・ラオス・マレーシア・ネパール・フィリピン・スリランカ・タイ・ベトナムの 13 ヶ国か

ら、合計 30 人にもなり、これほど多くの国籍の学生が一堂に会して授業や演習を行うことは、両コース

の学生にとって大いに刺激になったと思われる。  

また、コース後半では各学生がそれぞれの国での水災害に関する課題解決に資するための修士論文作成

に十分に取り組めるよう配慮するとともに、日本の治水対策についてより深く学ぶために、雲出川・宮川

の現地見学（平成19年11月）、斐伊川・太田川を含む中国地方現地視察（平成20年3月）、環七地下調

整池や鶴見川遊水地、多摩川などの首都圏の洪水対策現地視察（平成20年4月）、鬼怒川ダム統合管理や

日光・足尾砂防現地見学（平成20年5月）、芋川・信濃川・立山砂防・磐井川（岩手宮城内陸地震で被害

を受けた）や北上川の一ノ関遊水地などの現地視察（平成 20年 9月）など、日本を代表する河川の現地

「洪水ハザードマップ作成」コースとの合同授業 福岡教授（中央大学）による講義風景 
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見学を実施した。 

 

 

 

 

 

 

 

 

 

  

学生は、不慣れな日本での長期間の生活に苦労しながらも、真剣に講義・演習に取り組み、修士論文作

成過程では ICHARM棟内の学生部屋に籠もり、ICHARMの研究員から適宜有用なアドバイスを受けな

がら論文を作成した。平成20年8月22日に行われた修士論文の発表会では1年間の成果を各自披露した。 

論文作成を通じて、学生の知識が豊富になるばかりでなく、ICHARM にとっても学生との関係が緊密

になり、学生を通じたこのような国際的なネットワーク

形成活動は、今後の ICHARMの活動にも大いに役立つ

ものと思われる。 

平成20年9月17日には、GRIPSにて学位授与式が、

続く 18日には JICA筑波にて閉講式が行われた。本コ

ースで最も優秀な成績を修めた者に贈られ

る”Outstanding Award”は、ネパールのMitra氏に授与

された。 

 

 

 

  

鶴見川遊水地見学（神奈川県） 

 

磐井川河道閉塞現場見学（岩手県） 

政策研究大学院大学における 

竹内センター長からの学位授与式 

”Outstanding Award”授与 

修士論文発表会 
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Chapter 4: 修士論文について 

 

修士論文作成に向けて、まず2007年12月に学生それ

ぞれの取り組みたいテーマを発表させたが、直前まで洪

水ハザードマップに関する講義・演習を1ヶ月間実施し

ていたため、テーマが洪水ハザードマップに偏りがちで

あったが、翌年2月に中間発表会を行って各自の研究テ

ーマをほぼ確定させた。 

講義・演習がほぼ終了した3月下旬から本格的に各自

の研究テーマに取り組み、ICHARM 内の研究員と議論

をしながら、8 月中旬に主査・副査に修士論文を提出、

審査されて無事全員「防災政策」の修士号を授与された。 

 各学生の修士論文タイトルと主査・副査を表4-1に示す。また、各論文の梗概集を参考資料11に示す。 

 

表 4-1  修士論文リスト 

Name Title Examiner/Supervisor 

Mr. DAI, 

Ming-Long  

(China) 

DAM-BREAK FLOOD ANALYSIS IN 

MID-DOWN STREAM OF HAN RIVER 

Prof. Jayawardena Amithirigala(ICHARM) 

Prof. Shigeru Morichi (GRIPS), 

Asso. Prof. Junichi Yoshitani (ICHARM),   

Asso. Prof. Pham Thanh Hai (ICHARM) 

Mr. Khanindra 

BARMAN  

(India) 

DEVELOPMENT OF FLOOD 

FORECASTING MODEL IN 

BRAHMAPUTRA VALLEY  OF INDIA 

Prof. Jayawardena Amithirigala(ICHARM) 

Prof. Kenji Okazaki (GRIPS), 

Asso. Prof. Kazuhiko Fukami (ICHARM), 

Asso. Prof. Pham Thanh Hai (ICHARM)  

Mr. Md. 

Aminul 

ISLAM  

(Bangladesh) 

Flood Hazard Mapping of 

Dhaka-Narayanganj-Demra (DND) Project 

using Geo-informatics Tools 

Prof. Kuniyoshi Takeuchi (ICHARM)  

Prof. Kenji Okazaki (GRIPS), 

Prof. Shigenobu Tanaka (ICHARM), 

Asso. Prof. Jun Magome (ICHARM)  

Mr. Mitra 

BARAL 

 (Nepal) 

Rainfall run off modeling and inundation 

analysis of Bagmati river at Terai region of 

Nepal 

Prof. Jayawardena Amithirigala(ICHARM) 

Prof. Shigeru Morichi (GRIPS), 

Prof. Shigenobu Tanaka (ICHARM), 

Asso. Prof. Kazuhiko Fukami (ICHARM) 

Mr. 

Muhammad 

MASOOD  

(Bangladesh) 

Flood hazard and Risk Assessment in 

Mid-Eastern part of Dhaka, Bangladesh 

Prof. Kuniyoshi Takeuchi (ICHARM)  

Prof. Kenji Okazaki (GRIPS), 

Prof. Shigenobu Tanaka (ICHARM), 

Asso. Prof. Pham Thanh Hai (ICHARM)  
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Ms. YE, Li-Li  

(China) 

Flood Risk Analysis and Risk Management 

in Mengwa Detention Basin 

Prof. Jayawardena Amithirigala(ICHARM) 

Prof. Kenji Okazaki (GRIPS), 

Asso. Prof. Junichi Yoshitani (ICHARM), Asso. Prof. Jun 

Magome (ICHARM)  

Mr. Yasuo 

Kannami  

(Japan) 

Establishment of Country-based Flood Risk 

Index 

Prof. Kuniyoshi Takeuchi (ICHARM)  

Prof. Shigeru Morichi (GRIPS), 

Asso. Prof. Junichi Yoshitani (ICHARM), Prof. Shigenobu 

Tanaka (ICHARM) 

Mr. Hirohisa 

Miura  

(Japan) 

THE ANALYSIS OF FLOOD RISK 

AWARENESS AT RESIDENT LEVEL IN 

MEKONG  RIVER BASIN 

Prof. Kuniyoshi Takeuchi (ICHARM)  

Prof. Kenji Okazaki (GRIPS), 

Asso. Prof. Katsuhito Miyake (ICHARM),  

Asso. Prof. Jun Magome (ICHARM)  

Mr. Ryota 

Ojima  

(Japan) 

Impact Assessment of road construction on 

the flood inundation in Dhaka, Bangladesh 

Prof. Kuniyoshi Takeuchi (ICHARM)  

Prof. Kenji Okazaki (GRIPS), 

Asso. Prof. Katsuhito Miyake (ICHARM),  

Prof. Shigenobu Tanaka (ICHARM) 

Mr. Ji Zhou  

(China) 

A NUMERICAL STUDY ON THE OPEN 

CHANNELNETWORK IN WUXI CITY " 

Prof. Jayawardena Amithirigala(ICHARM) 

Prof. Shigeru Morichi (GRIPS), 

Asso. Prof. Kazuhiko Fukami (ICHARM), 

Asso. Prof. Katsuhito Miyake (ICHARM) 
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Chapter 5:  コース評価と今後の課題 

 

5.1  学生によるコース評価 

コース全体を通じ、表5-1のように計4回学生からの意見を直接聞く評価会を実施した。それぞれにお

いては、JICA担当者にも同席頂き、学生からの率直な意見を聞いて頂く機会を設けた。 

 

表5-1 本コースにおける評価会一覧 

開催日 主な議題 

2007年12月20日（木） 

第1回中間評価会 

土研・JICAでの生活、 

講義・講師について（一般的事項） 

2008年1月25日（金） 

第2回中間評価会 

「ダム工学」「砂防工学」以外の講義に対する内容の評価、改善点 

2008年3月28日（金） 

第3回中間評価会 

「ダム工学」「砂防工学」の講義に対する内容の評価、改善点 

コース開始後半年経過後の感想、改善点 

2008年9月18日（木） 

最終評価会 

（ICHARMアンケート） 

修士論文の進め方、 

帰国後のアクションプランの履行に関して、 

現地見学旅行の評価 

（JICAアンケート） 

１． 設定された到達目標とニーズの適合について 

２． カリキュラム評価 

３． 研修期間について 

４． 講師の講義プレゼンテーションについて、 

５． テキスト、研修機材、講義施設について 

６． 研修運営管理について 

７． 期待充足度 

８． 到達目標達成度 

 

各評価会においては、講師・講義や現地見学旅行の評価、土木研究所や JICA筑波での普段の生活面で

の改善点などについて、学生から率直な意見を出してもらった。 

以下、5.1.1で中間評価会による主な改善点、5.1.2で講義・講師の評価、5.1.3で現地見学旅行の評価、

5.1.4で学生によるコース評価の分析を行う。 

  

5.1.1 中間評価会による主な改善点 

前述の通り、コース全体を通じ、計4回学生からの意見を聞く評価会を実施した。計3回の中間評価会

においては、表 5-1のような意見が出され、すぐに改善可能なものについては適宜改善を行い、それ以外
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については、平成20年度の研修計画及びカリキュラムに出来る限り反映させた。 

 

表5-2 中間評価会において出された意見とそれへの対応 

 学生からの意見 対応 

講義 

全体 

講義の数が多すぎて理解できない。数を減らして復習の

時間が欲しい。 

12月以降、基本的に1日3コマにスケジュール

を修正した。 

別々の講義でも、いくつかの内容が繰り返されて説明され

ているものがある。（特に IFRM(1)と IFRM(2)）  

次年度から講義科目を再編した。 

 

テキストなど講義資料の準備が良くない講義もある。 出来る限り十分な準備を講師にお願いする。 

水文学は内容が多い上、スピードが速い。復習の時間が

欲しい。 

次年度から水文学の講義を基礎・応用に分割し

た。 

水理学は、講義と演習の関連を密にしてほしい。 次年度から改善を行った。 

講師 

全体 

講師の英語レベルは重要なので、事前にチェックしてほ

しい。 

出来る限り確認を行う。 

いくつかの講義では図表がなくて文章でしか説明がな

い。 

出来る限り十分な準備を講師にお願いする。 

一方通行型の講義があった。（1 回しか講義しない講師に

多い） 

次年度 1 人が複数の講義を行うようカリキュラム

を修正し、学生から質問がしやすいよう双方向

型の講義を増やした。 

パワーポイントを多用してそれを読み上げるだけではな

く、学生の講義への理解度を常に把握して欲しい。 

出来る限り十分な準備を講師にお願いする。 

研 修

コ ー

ス 全

般 

日本の現状を理解するためにより多くの現地見学が必

要。  

講義がほぼ終了した 3月から実施した。 

テストの前に勉強する期間が欲しい。 次年度スケジュールからテストの前に十分な期

間をおくよう修正を行った。 

土 研

で の

生活 

・講義時間が長い。１時間１５分位が良い。 

・とても忙しい。１時間くらいに講義時間を短くして欲しい。 

講義時間は90分と変化ないが、45分程度で一

端休憩時間を入れるよう各講師に依頼する。 

高性能のプリンターが欲しい。 プリンター修理を実施した。 

帰りの JICAバスが来るのが早い。 JICAバスが迎えに来る時間を修正した。 

昼休みは電子レンジを使うために待ち行列が出来るので

改善して欲しい。 

土木研究所の予算で電子レンジを購入した。 

JICA

筑波 

寒いので JICAバスが土研内に入れるようにして欲しい。 研修途中から土研内に乗り入れるよう改善した。 

インターネット環境が欲しい。 各宿泊部屋でワイヤレス接続可能となった。 

個人 

研究 

ICHARM はいくつかチームがあるので、それらの研究

に加わらせて欲しい。 

研究チームの研究の一部を担わせることが出来

ないか検討する。 
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 今は、故郷から遠く離れているので、データを集めるのが

難しい。 

個人研究遂行に対して、所属機関からの協力を

より得られるよう当事者意識を学生の上司等に

持たせる。 

今は講義の時間が長いので、個人研究に集中できない。 4 月以降は個人研究に集中できる時間を確保し

ている。 

 

 

5.1.2 講義と講師の評価  

 ここでは、第2回中間評価会において、「ダム工学」「砂防工学」以外の講義・講師について質問したア

ンケート（以下、2回目アンケートと言う）と、第 3回中間評価会において、「ダム工学」「砂防工学」の

みの講義・講師について質問したアンケート（以下、3回目アンケートと言う）結果から評価を行う。 

 アンケートの設問は以下の通りである。 

（2回目アンケート） 

� (Q1)  Please fill in the name and the reason of the best 3 useful lectures for the 

water-related disaster mitigation in your country. 

（自国において最も有用と思われる講義ベスト3を挙げて下さい。） 

� (Q2) Please fill in the name and the reason of the best 5 lecturers (Except for ICHARM 

Staff). （（ICHARM職員を除いて）最も素晴らしい講師5名を挙げて下さい。） 

（3回目アンケート） 

  ［「ダム工学」について］ 

� (Q1) Please fill in the name and the reason of the best 3 useful lectures in the subject of 

Sustainable Reservoir Development & Management for the water-related disaster 

mitigation in your country 

（自国において最も有用と思われる講義ベスト3を挙げて下さい。） 

  ［「砂防工学」について］ 

� (Q2) Please fill in the name and the reason of the best 3 useful lectures in the subject of 

Control Measures for Landslide & Debris Flow for the water-related disaster mitigation in 

your country. 

� （自国において最も有用と思われる講義ベスト3を挙げて下さい。） 

 

5.1.2.1 2回目アンケート結果 

表5-3にQ1の結果、表5-4にQ2の結果を示す。 
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表5-3 自国において最も有用と思われる講義ベスト3（ダム工学、砂防工学を除く） 

 

（回答者数 10名） 

Student 

No.  
Best 1 Best 2 Best 3 

1 River Channel Planning Outline of IFRM Flood forecasting, Kalman filter 

2 Effect of Climate Change Concept of IFRM Hydraulics 

3 
Outline of non-structural 

measure and community defense 
Town watching (1), (2) Inundation analysis (1), (2) 

4 River Channel Planning Effect of Climate Change Concept of IFRM 

5 
Human action and social 

psychology 
Outline of IFRM Town watching 

6 River Channel Planning Concept of IFRM Remote sensing 

7 Flood plain management 

Comprehensive 

sediment-related disaster 

measures 

Human action and social 

psychology 

8 Hydraulics Hydrology IFRM 

9 Hydrology Hydraulics IFRM(River design) 

10 
Human action and social 

psychology 
Effect of Climate Change Flood insurance 
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表5-4 （ICHARM職員を除いた）最も素晴らしい講師ベスト5 

 

（回答者数 10名） 

Student 

No. 
Best 1 Best 2 Best 3 Best 4 Best 5 

1 
Prof. Watanabe 

(CERI) 

Prof. T. Ishikawa 

(Tokyo Institute of 

Technology) 

Prof. Oki 

(Tokyo Univ.) 

Prof. Fukuoka 

(Chuo Univ.) 

Prof. Meulen 

(UNESCO-IHE) 

2 
Prof. Oki 

(Tokyo Univ.) 

Prof. Meulen 

(UNESCO-IHE) 

Prof. Watanabe 

(CERI) 

Ms. Mandira 

Shrestha (Nepal) 
  

3 
Prof. Oki 

(Tokyo Univ.) 

Prof. Fukuoka 

(Chuo Univ.) 

Prof. Ogawa 

(Fuji-tokoha Univ.) 

Prof. T. Ishikawa 

(Tokyo Institute of 

Technology) 

Prof. Hayashi 

(Kyoto Univ.) 

4 
Prof. Watanabe 

(CERI) 

Prof. T. Ishikawa 

(Tokyo Institute of 

Technology) 

Prof. Oki 

(Tokyo Univ.) 
    

5 
Prof. Hayashi 

(Kyoto Univ.) 

Prof. Oki 

(Tokyo Univ.) 

Prof. Ogawa 

(Fuji-tokoha Univ.) 

Prof. Nakayama 

(Tokyo Univ.) 

Prof. Meulen 

(UNESCO-IHE) 

6 
Dr. Watanabe 

(CERI) 

Prof. T. Ishikawa 

(Tokyo Institute of 

Technology) 

Prof. Fukuoka 

(Chuo Univ.) 

Prof. Oki 

(Tokyo Univ.) 

Prof. Meulen 

(UNESCO-IHE) 

7 
Prof. Nakamura 

(Tokyo Univ.) 

Prof. Oki 

(Tokyo Univ.) 

Prof. Hayashi 

(Kyoto Univ.) 

Prof. Okubo 

(Japan Sabo 

Association) 

  

8 
Prof. Oki 

(Tokyo Univ.) 

Prof. T. Ishikawa 

(Tokyo Institute of 

Technology) 

Prof. Watanabe 

(CERI)  
  

9 

Prof. T. Ishikawa 

(Tokyo Institute of 

Technology) 

Prof. Fukuoka 

(Chuo Univ.) 

Prof. Oki 

(Tokyo Univ.) 

Prof. Meulen 

(UNESCO-IHE) 

Prof. Watanabe 

(CERI) 

10 
Prof. Fukuoka 

(Chuo Univ.) 

Prof. Nakayama 

(Tokyo Univ.) 

Prof. Watanabe 

(CERI) 

Prof. T. Ishikawa 

(Tokyo Institute of 

Technology) 
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講義では、「Outline of IFRM」、「Concept of IFRM」、「Effect of Climate Change」、「Human action and 

social psychology」、「River Channel Planning」などが最も自国の洪水対策に役立つとの回答であった。

既に実務で活躍している学生たちにとっては、IFRMの概念に関する講義は特に新鮮なものと思われる。 

また、それぞれの講義の講師に対する評価も高く、高評価の講師の名前を見ると、石川忠晴教授（東京

工業大学）、福岡捷二教授（中央大学）、沖大幹教授（東京大学）、林春男教授（京都大学）、中山幹康教授

（東京大学）、Meulen教授（UNESCO-IHE）など大学教授がほとんどを独占し、やはり普段から教壇に立

つ方は講義の内容とともに、学生の集中力を持続させる方法を心得ていると感じた。特に林先生や中山先

生の講義は1コマしかなかったことを考えると、講義の内容も特に印象深かったことがうかがえる。また、

当時寒地土木研究所上席研究員であった渡邊教授（北見工業大学）の評価も高く、河川工学の授業が学生

に評判がよかったことがうかがえる内容となっている。Meulen教授は、11月の現地見学において伊勢市

内のタウンウォッチングも含めて4日間学生と同行し、適宜アドバイスを行っていたのでその結果ともう

かがえる。 

 

5.1.2.2 3回目アンケート結果 

 表5-5にQ1の結果、表5-6にQ2の結果を示す。 

表5-5の結果からは、特に松本徳久顧問（（財）ダム技術センター）の「既存ダムの有効活用」、天野邦

彦上席研究員（土木研究所）の「ダムの環境への影響(1)」、角哲也准教授（京都大学）「ダムの環境への影

響(2)」、「貯水池土砂管理」の講義の評価が高かったことがうかがえる。 

途上国においても、ダムによる社会面・環境面への影響はもはや無視できるものではなく、学生たちが

ダムの建設技術よりもダム建設による影響に関する講義の方が自国のために有用であると評価したことは

興味深い。 

表5-6の結果からは、特に池谷浩理事長（（財）砂防・地すべり技術センター）の「乾燥地の砂防と荒

廃地の緑化」、藤澤和範上席研究員（土木研究所）の「地すべり調査と応急対策」、笠井美青研究員（土

木研究所）の「地すべりの特徴と地形」の講義の評価が高かった。池谷理事長の講義はアジアモンスーン

地域とは異なる気候に関するトピックであり、学生の興味をひいたものと思われる。また、藤澤上席研究

員、笠井研究員の講義は地すべりの基礎をわかりやすく講義されたものとして評価が高くなったと思われ

る。 
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表5-5 「ダム工学」の中で自国において最も有用と思われる講義ベスト3 

 

（回答者数 8名） 

Student 

No. 
Best 1   Best 2   Best 3   

1 

Environmental 

impact of dams 

(2) 

Asso. Prof. Sumi 

(Kyoto Univ.) 

Practice of dam 

design 

Mr. Sakurai 

(PWRI) 

Dam 

construction 

Prof. Yamaguchi 

(PWRI) 

2 
Practice of dam 

design 
  

Dam 

construction 
      

3 

Environmental 

impact of dams 

(1) 

Dr. Amano 

(PWRI) 

Sediment 

Management in 

Reservoirs 

Asso. Prof. Sumi 

(Kyoto Univ.) 
    

4 
Environmental 

impact of dams 
  

Effective use of 

existing dams 

Prof. Matsumoto 

(Japan Dam 

Engineering Center) 

Sediment 

Management in 

Reservoirs 

Asso. Prof. Sumi 

(Kyoto Univ.) 

5 

Sediment 

Management in 

Reservoirs (1) 

Asso. Prof. Sumi 

(Kyoto Univ.) 

Environmental 

impact of dams 

(1) 

Dr. Amano 

(PWRI) 
    

6 
Effective use of 

existing dams 

Prof. Matsumoto 

(Japan Dam 

Engineering Center) 

Environmental 

impact of dams 

(1) 

Dr. Amano 

(PWRI) 
    

7   

Prof. Matsumoto 

(Japan Dam 

Engineering Center) 

  
Asso. Prof. Sumi 

(Kyoto Univ.) 
  

Mr. Umino 

(PWRI) 

8 
Dam 

Management 

Prof. Yamaguchi 

(PWRI) 

Effective use of 

existing dams 

Prof. Matsumoto 

(Japan Dam 

Engineering Center) 

Sediment 

Management in 

Reservoirs (1) 

Asso. Prof. Sumi 

(Kyoto Univ.) 
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表5-6 「砂防工学」の中で自国において最も有用と思われる講義ベスト3 

 

（回答者数 8名） 

Student 

No. 
Best 1   Best 2   Best 3   

1 Application of Sabo 
Dr. Ikeya 

(STC) 
Maintenance measures 

Dr. Fujisawa 

(PWRI) 

Characteristics and 

topography of landslides 

Ms. Kasai 

(PWRI) 

2 
Characteristics and 

topography of landslides 

Ms. Kasai 

(PWRI) 

Sabo works in arid area 

and reforestation 

Dr. Ikeya 

(STC) 
    

3 

Permanent measures 

for landslide damage 

reduction 

Mr. Ishida 

(PWRI) 

Application of Sabo 

works and landslide 

countermeasures 

Mr. 

Watanabe 
    

4 
Characteristics and 

topography of landslides 

Ms. Kasai 

(PWRI) 

Survey and emergency 

response for landslide 

Dr. Fujisawa 

(PWRI) 
    

5 
Characteristics and 

topography of landslides 

Ms. Kasai 

(PWRI) 

Survey and emergency 

response for landslide 

Dr. Fujisawa 

(PWRI) 
    

6 
Sabo works in arid area 

and reforestation 

Dr. Ikeya 

(STC) 

Survey and emergency 

response for landslide 

Dr. Fujisawa 

(PWRI) 

Characteristics and 

topography of landslides 

Ms. Kasai 

(PWRI) 

7   
Dr. Fujisawa 

(PWRI) 

Application of Sabo 

works and landslide 

countermeasures 

Mr. 

Watanabe 

Sabo works in arid area 

and reforestation 

Dr. Ikeya 

(STC) 

8 
Survey and emergency 

response for landslide 

Dr. Fujisawa 

(PWRI) 

Characteristics and 

topography of landslides 

Ms. Kasai 

(PWRI) 

Sabo works in arid area 

and reforestation 

Dr. Ikeya 

(STC) 

 

 

5.1.3 現地見学旅行の評価 

最終評価会において、表2-3で挙げた現地見学先の中から、どこが最も印象的であったかを尋ねた結果、

太田川、人と未来防災センター、神田川地下調整池、渡良瀬遊水地、立山砂防事業、胆沢ダムなどが高評

価であった。 

 また、洪水対策施設とは直接関係ないが、外国人に日本文化を伝えることも重要であることから、現地

見学旅行の際にいくつかの著名な観光地も訪問した。その中では広島の原爆ドームが最も高評価であり、

伊勢神宮や江戸東京博物館が後に続いている。 

 11月の伊勢市現地見学では、3泊続けて日本の伝統的なスタイルの旅館に宿泊したが、学生の評価は非
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常に高かった。 

次年度以降も、効果的・効率的な現地見学旅行を企画・実施するために、これらの評価結果を最大限活

かしてくことが求められる。 

 

5.1.4 学生によるコース評価 

 コース終了時に、ICHARM 及びJICA筑波それぞれにおいて、学生に対しアンケートを実施した。以

下にその結果を示す。 

 

5.1.4.1 ICHARMによるアンケート結果 

 ICHARMでは、主に修士論文の進め方と、帰国後のアクションプランの履行に関して、下表に挙げる6

つの項目の質問を行った。結果の一部を表5-7に示す。 

この結果からは、修士論文の進め方について、 

� 論文作成に必要となるデータの収集が難しい 

� 修士論文作成中に中間発表会を実施して欲しい（コース前半の発表は少なめに） 

� 講義の数を少なくしてその分を個人研究に充てて欲しい 

� 部屋にいる間も学生間で議論は出来るが、しっかりした”Discussion Time”が必要 

などの要望が挙げられており、次年度において可能なところから改善していきたい。 

また、アクションプランの履行に関しては、まだ明確な進め方を示した者はおらず、まずは日本で得ら

れた知識を上司や同僚間で共有する、JICAのサポートを仰ぐ、などの回答が見られるにとどまった。コ

ース終了後も数ヶ月に一度は電子メールで進捗を確かめたり、他の海外出張の機会を利用して直接会った

りするなどの継続的なフォローが必要と思われる。 

その他、テキストが少ない、なるべく一人の講師が複数の講義を担当して欲しいとの声があった。 

 

表5-7 ICHARMによるアンケート結果 

Q1. What was the most 

impressive/helpful/insightf

ul lecture for you?   And 

why?  

� Lecture about risk, vulnerability and hazard  

� Hydrological observation, Modeling & Forecasting. 

� Lectures of Dams. They showed some new method how to communicate with common 

people or how to evaluate the effectiveness of dams using special questionnaire. 

Q2. Who is the most 

impressive lecturer for 

you?   And why?  

 

� Prof. Takeuchi. He can make the class room comfortable to understand. 

� Prof. Ishikawa. His lecture is easy to understand and interesting. 

� There is no doubt Prof. Takeuchi is the best lecturer. 

� Dr Osti is the most impressive lecturer. His lecture and practice is much practical and 

he always supported us even if he was busy. 

Q3.  What do you think 

about the course schedule 

and guidance (content and 

� Everything was ok. But after completion of theory class study area visit is essential to 

get detailed information 

� Course schedule is very tight and not sufficient. In order to perform good research, more 
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method) you were given to 

plan and write your 

Master's thesis?  

 

time than scheduled is needed. 

� We should have an opportunity at least once during our study of our thesis.  

� Knowledge of computer program like FORTRAN, VISUAL BASIC is required for 

individual study. 

� The total period of this course is just good in 1 year. 

Q4.  What did you 

learn in this course that 

you can share with your 

colleagues and bosses?  

� I learned how Japanese overcome from past flood situation by integrated flood 

management. 

� Most important achievement is I could realize our weakness on disaster management. 

So, I would like to start sharing of my learning’s form our weakness. 

Q5. List problems you 

would face and support 

you would need when 

implementing your action 

plan back in your country.  

 

� Still I am not sure what kind of problem will have to face in my country to implement 

this project. After discussion with my department, I will get idea about the 

implementing problems and then I can ask help from JICA. 

� First of all we need to strengthen our self economically. How the economical 

strengthening of the country goes? Implementation of such action plan depends on that. 

� As a young man, I cannot manage such a big project. So I need some experts or 

supervisor to help me to implement this action plan. 

Q6. Please write 

suggestions to improve 

this course.  

 

� The duration should be 1 year 6 months and after completion of theory class 1 site visit 

is essential. More text book should supply with lecture material. 

� For Master’s Degree, design period is shorter so it’s better to extend it. Most of the class 

lectures are in presentation format and study materials are not sufficient. 

� We can discuss in the class room but it is better to set “discussion time” so that we can 

improve our thesis with some pressure. 

� We did several presentations on our individual study in the early stage of our study. 

That can be reduced and can be done after some progress on it. 

� I think ICHARM has many research projects, so maybe it’s easier to let us join you than 

let us to find a new topic. In my case, I spend about first four months to choose a 

research topic. We are paid by our government and JICA, ICHARM can use us freely. In 

that way, we can begin our individual study early and can have many concrete and deep 

discuss with ICHARM staffs and can learn much more. 

� More textbooks are required for Master’s course. 

� During the last 4 month, there should be some interim presentations for showing our 

progress on thesis. 

� I feel that volume of lectures should be reduced. One subject lecture series should be 

conducted by one lecturer as much as possible. 
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5.1.4.2  JICA筑波によるアンケート結果  

JICAが実施したアンケートの結果概要は以下の通りである。 

 

１． 設定された到達目標とニーズの適合について 

 適切であるとの意見が大勢を占めた。（５点…１名、４点…５名） 

２． カリキュラム評価 

 最も有益であった講義としては、”Integrated Flood Risk Management (IFRM)”、”Hazard Mapping 

& Evacuation Planning”などが挙げられた。 

 今後追加すべき講義としては、「地すべり関係の科目及び数学を応用した科目」、「フォートランやビ

ジュアルベーシックなどのコンピューター言語」、「Arc-GIS」が挙げられた。 

３． 研修期間について 

 修士コースとして１８ヶ月必要との意見もあったが、おおむね１２ヶ月で十分との声が多かった。学

生は各自職業を持ち、あまり長く本国を離れられないためだと思われる。 

４． 講師の講義プレゼンテーションについて、５． テキスト、研修機材、講義施設について 

 ４点の評価が多かったが、パワーポイントを用いてプレゼン形式で行う講義が多かったように思われ、

あとあとでも学生が復習可能なように講義テキストの作成依頼を引き続き行う必要がある。 

また本研修では、演習の講師のほとんどは ICHARMの職員が担当し、講義内容の充実に努めた。す

べての演習に対して研修員から高い評価が得られているが、演習時間の延長を望む意見が多かった。 

６． 研修運営管理について 

 研修途中に中間評価会を行い、適宜改善を行ってきたこともあっておおむね好評であった。 

７． 期待充足度 

 満足であるとの意見が大勢を占めたが（５点…２名、４点…４名）、講義内容を高度なものとすると

ともに、それに応じた課題を課して欲しいとの意見も部分的にあった。 

８． 単元達成度の変化 

 高い                     低い 

５ ４ ３ ２ １ 

単元目標１ 研修実施前   ４ ２  

研修実施後 １ ５    

単元目標２ 研修実施前   ６   

研修実施後  ６    

単元目標３ 研修実施前   ４ ２  

研修実施後  ６    

単元目標４ 研修実施前  １  １  

研修実施後  ２    

単元目標５ 研修実施前   ４ ２  

研修実施後 １ ５    
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単元目標１についての学生のコメント（一部） 

� バングラデシュでは主にハード面の対策を行っているが、新しいコンセプトである洪水ハザード

マップなどソフト面の対策を学んだので両方使いたい。 

� 揚子江流域では新しく且つ重要なコンセプトである統合洪水リスク管理の知識を将来技術者と

して活かしたい。 

単元目標２についての学生のコメント（一部） 

� 災害リスク管理の政策及び地域住民によるリスク管理の強化法は自国ネパールで使える。 

� 今回得た知識はバングラデシュでの洪水リスク削減のための公共政策を立案したりリスク管理

体制を計画したりするのに役立つ。 

単元目標３についての学生のコメント（一部） 

� 非常時の対応技術を学んだので地域で応用できる。（インド、中国） 

単元目標４についての学生のコメント（一部） 

� 災害リスク管理は開発行為と見なされるべきであり、ネパール政府はこれに投資すべきだ。 

� 可能ならば指導者たちに揚子江の管理法につき提案したい。 

単元目標５についての学生のコメント（一部） 

� 得た知識は効率的なリスク管理戦略を作るのに役立つ。 

� 自分の考え方を管理部門に伝えたい。 

 

 

5.2 ICHARMによるコース評価 

5.2.1 学生のコース到達度達成評価 

どの研修にも言えることではあるが、学生の知識レベルがまちまちであるため、講義や演習の実施に若

干の支障をきたす部分があった。しかしながら各自の修士論文では、各学生が抱える課題解決に資するた

めにテーマを設定させ、全員無事に修士号を取得することが出来た。 

以下、本コースの単元目標毎に達成度の評価を行った。それぞれの単元目標に対応する講義、指標は表

5-8のとおりとした。 

いずれの講義においても全ての授業終了時には記述式テストを課しており、客観的に達成度を評価でき

るが、さらに議論への貢献度、演習への取り組み姿勢などを考慮して評価した結果、どの単元目標につい

てもおおむねほとんどの学生が求められていた目標に到達できたと考えられる。 
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表5-8 学生の達成度評価一覧表 

単元目標 対応する講義 指標 達成度 

1) 世界各地での統合洪水リスク管理

における最近の方法について精通す

ること。 

○ IFRM(1) Basic Concepts of IRBM, 

IFRM & Global Trends 

講義中のデ

ィスカッシ

ョン、テス

トの実施 

研修員全員、講義やディスカッションを

通じて統合洪水リスク管理に対する一般

的な知識はおおむね理解できた。 

2) 公共政策を含む地方及び国家レベ

ルでの効果的なリスク軽減に必要と

されるものを明らかに出来るように

なること。また、地方及び国家レベル

でのリスク管理体制、組織間の協調及

び利害関係者を含む管理の体制につ

いて計画できるようになること。 

○ IFRM(2) Non-structural 

Measures &  Community 

 Defense 

○ Hazard Mapping & Evacuation 

Planning 

現地でのタ

ウンウォッ

チング、テ

ストの実施 

 

三重県伊勢市でのタウンウォッチングや

住民へのヒアリングにより、洪水ハザー

ドマップによるリスク軽減の有用性を理

解できた。また、講義を通じてリスク管

理についての日本の行政体制・法制度を

理解できた。 

 

3) 非常時の対応及び災害リスク削減

政策における変化を見つけ出し監視

するための地方及び国家レベルでの

指標を作り出し、これらの政策の状況

及び効果を監視できるようになるこ

と。 

○ Hydrological Observation, 

Modeling & Forecasting 

○ Hydraulics 

○ IFRM(3) IRBM & Structural 

Measures 

○ Sustainable Reservoir 

Development & Management 

○ Control Measures for Landslide & 

Debris Flow 

レポートの

作成、テス

トの実施 

 

洪水管理に必要な水文学や水理学などの

基礎知識、洪水管理のための主要な構造

物である堤防やダム、砂防事業などにつ

いて、講義・演習ならびに現地見学を行

いその重要性について理解できた。これ

らにより、非常時の対応及び災害リスク

削減政策における変化を見つけ出し監視

するための指標を作り出すことが可能に

なる。 

4) 明確な財政的、制度的及び法的枠

組みのもとに新たに突き止められた

統合リスク管理政策により作成され

た計画の履行に貢献出来るようにな

ること。  

修士論文の作成 修士論文の

作成 

各学生は、自らの機関が抱える洪水関連

問題を認識し、その解決のためにどのよ

うな政策が可能かを検討し、修士論文と

して完成させた。 

5) リスク感知及び情報伝達問題や地

球温暖化・気候変動などの新しい脅威

に配慮しながら非常時の対応、復旧、

緩和及び準備などの全ての管理構成

要素を考慮に入れたリスク管理戦略

を開発できるようになること。 

○ IFRM(1) Basic Concepts of IRBM, 

IFRM & Global Trends 

○ IFRM(2) Non-structural 

Measures & Community Defense 

○ IFRM(3) IRBM & Structural 

Measures 

テストの実

施 

 

1年間の修士コースを通じ、様々な講義・

演習、現地見学および修士論文を作成す

る過程において、学生は様々な知識、技

術を習得し、リスク管理戦略を開発でき

る能力を身につけることが出来た。 
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5.2.2 コース全般についての評価と今後の課題 

 ICHARMが、本コースのような1年間にも及ぶ修士コースを企画・運営するのは初めてであったため、

様々な面で不安があったが、おおむね順調に運営できた。このことは、今後の ICHARMの研修活動にと

って大いにプラスになると思われる。 

 以下、コース企画・運営を行った過程で気がついた点を述べ、次年度において改善できる点については

改善を行いたい。 

 

＜講師について＞ 

 5.1.2における学生からの評価結果からでもうかがえるように、学生にとってわかりやすく、印象深く、

有用であると評価されている講義はほとんどが大学教授によるものである。そのような先生方の講義を見

ていると、全ての先生が学生に向かって話しかけるように講義を行い、決して自分のペースだけで講義を

進めていないことがわかる。また、パワーポイントを使用していても、1枚に時間をかけて説明を行って

いる。逆に、評価が思わしくない講師の講義は、パワーポイントを多用し、学生の方を向いてしゃべって

いない。次年度の講義については、講師の皆さんにこのような点を考慮して頂いた上で、講義頂けるよう

お願いしたい。 

 

＜講義について＞ 

 IFRM(1)や IFRM(2)の講義については、様々な内容について教えようとしたため、一人の講師が1つの

授業だけを担当するオムニバス形式になってしまった。このようなやり方は決して不有用というわけでは

ないが、複数の講義を一人の講師が受け持つことで、学生が質問をしやすくなったり、講師にとっても学

生のレベルを考慮しながら2回目以降の授業が効率よく行えたりできるというメリットがある。 

 

＜洪水ハザードマップ作成研修との合同授業

について＞ 

 本コースでは、「洪水ハザードマップ作成及

び避難計画」の講座を、2007年11月に行わ

れた JICA「洪水ハザードマップ作成研修コ

ース」の全ての講義・演習・現地視察と合同

で実施した。これにより、総勢 30 名、研修

員の国の数はバングラデシュ・カンボジア・

中国・マレーシア・インド・インドネシア・

ネパール・ラオス・マレーシア・フィリピン・

タイ･スリランカ・ベトナムそして日本と、ア

ジアの中でも洪水災害が多い地域をほとんど

カバーする計 14 カ国で研修を行うこととな

図5-1 「洪水ハザードマップ作成研修」及び本コ

ースの学生出身国 
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った（図5-1）。 

そのため、非常に国際色豊かな研修となって学生間での交流が深まるとともに、講義・演習において活

発な議論が行われた。反面、演習などでは一人の講師では目が届かない場面が生じたが、その際は

ICHARMからもう一人の講師を充てた。 

 次年度コースにおいても、他の研修との連携を出来る限り行う方針としたい。 

 

＜修士論文の円滑な作成について＞  

 現在 JICA筑波において、ICHARMでの授業後に日本語講習を短期的に実施しているが、学生は英語

が母国語でないため、英語の能力も向上させる必要がある。特に、英文での修士論文作成のためには、そ

のための英語研修も短期的にかつ集中的に実施する必要がある。 

また、論文作成に必要となる基本的なパソコンソフトのワードやエクセルについても使い方を指導する

必要があり、ワードについてはスタイル設定及び目次作成機能など、エクセルについてはソート機能及び

数式計算機能などの知識を修士論文に本格的に取りかかる前の3月末までに習得させる必要がある。 

 

＜修士論文の作成手順について＞ 

修士論文テーマ設定の時期が、洪水ハザードマップ作成コース修了と重なったため、当初は論文のテー

マが洪水ハザードマップに偏りがちであった。 

ICHARM には、高度な専門知識を有する外国人専門研究員が数多く在席するが、修士論文テーマと彼

らとの研究内容との連携が若干遅くなり、専門研究員の能力を十分活用出来なかった。このためもっと早

い時期から専門研究員のもとで修士論文について取り組ませる必要がある。 

また修士論文の作成過程において、必要なデータ提供などの面で各学生の所属機関との連携・連絡が不

十分の者がおり、所属機関にも当事者意識をいかに持たせるかが課題の一つである。 

加えて、本年度は4月以降に修士論文の中間発表会を開催しなかったため、学生の論文作成への追い込

み感をあまり持たせることが出来なかった感がある。そのため5月後半位で中間発表会を開催し成果を発

表させる必要があり、この点は次年度のカリキュラムで既に改善されている。また次年度では、より修士

論文作成のインセンティブを高めるために、日本の学会において修士論文の内容を発表する機会を設ける

よう計画している。 

 

＜現地見学について＞ 

学生にとって現地見学は、異国の治水対策を目の当たりに出来る貴重な学習機会である。このため、講

義・演習の助けとして出来るだけ研修前半に実施する方が望ましい。しかし、修士論文執筆時にはちょう

ど良い気分転換にもなるため、年間の計画を考慮し見学時期を設定する必要がある。昨年度は、現地見学

の日程が4月前後に偏ったため、次年度以降は講義の進行状況にも配慮し、主に前半に実施する予定であ

る。 

（参考） 2007-2008の実施時期…11月、3月、4月、5月、9月 

2008-2009の実施時期（予定）…10月、11月、12月、3月、5月 
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また、単に現地見学を物見遊山に終わらせないためにも、英文作成の基本能力を向上させるためにも事

前の予習、事後のレポート作成を課した。あわせて、見学した際には、見学先の担当者に必ず感謝の言葉

を学生の代表者に述べさせ、社会人教育の一助とした。 

 

＜アクションプランについて＞ 

アクションプランについては、修士論文提出後に本格的に着手したため、帰国日までにあまり時間がな

く、プラン作成に十分な時間が割けなかった。次年度以降は、修士論文提出締め切りを早め、アクション

レポートにじっくり取り組ませる必要がある。 

また、アクションプランをより現実的なものとするため、アクションプラン作成時に出身組織との連絡

も課すべきである。 

 

＜次年度学生との連携について＞ 

 本コースが9月に終了する頃には、次年度の学生が既に決定しており、次年度の学生が修士論文で必

要なデータ収集を円滑に行えるように、可能な限り学生が離日する前に次年度の学生とコンタクトをとら

せる必要がある。 

 

＜帰国後のフォローアップについて＞ 

本コースの目的としては、社会的要請に応えられる技術を持ち合わせている専門家を養成し、その結果、

一国における災害マネジメントの重要性を彼らが政策決定者に提示することができるようにすることを掲

げていたが、一朝一夕に出来るものではなく、帰国後も継続してフォローアップを行う必要がある。 

 

＜洪水ハザードマップ作成研修フォローアップセミナーとの合同について＞ 

 前述の通り、本コースの学生は他研修コースである「洪水ハザードマップ作成研修」と合同で講義を受

け、演習を行っている。洪水ハザードマップは作成過程も含めてリスクマネジメントの重要なツールであ

ることを踏まえ、洪水ハザードマップ作成研修フォローアップセミナーに本コースの学生の一部も参加さ

せ、情報を共有させる必要がある。 

 

＜研修記録の活用について＞ 

 本コースではほとんど全ての講義内容をビデオに収録したが、本コースの学生だけでなく、それ以外の

学生や一般の方にとっても学習効果があるため、これらは貴重な研究教材となり得る。将来E-ラーニング

の可能性も考え、活用方法を考えていく必要がある。 
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Chapter6: ネパール・バングラデシュ・インド現地調査団の派遣 

 

6.1 調査団の目的 

 2008年2月、ICHARMは調査団を構成し、ネパール・バングラデシュ・インドを訪問した。 

目的は主に2つあり、一つは、本コースへの要請国であるネパール、インド、バングラデシュの3ヶ国

において、本コースに参加している学生の所属機関やJICA現地事務所を訪問し、所属長並びに関係者に

本年度コースへの学生派遣についてお礼を述べるとともに、本コースの学生として求められる基礎学力・

能力や資格条件について直接関係機関に説明し、次年度コースへの優秀な学生派遣について適格者の応募

を要請するものである。 

 もう一つは、近年の地球温暖化による気候変動に伴い、ネパールにおける氷河湖の決壊やバングラデシ

ュにおける海面上昇など、人々の生活を脅かす事態が多発しているのを受け、各国における河川と洪水災

害状況、同国の水防災政策、洪水被害軽減活動等を調査し、3ヵ国の課題を分析･把握することである。こ

れにより、本コースの学生が修士論文の対象としている地域・流域の情報を現地で直に確認でき、修士論

文の指導がスムーズになるとともに、次年度以降のコースカリキュラムの改善に資することが出来る。 

なお、当初は、達成目標並びに3ヵ年における同コースの最終目標、期待される成果について学生所属

機関の長と協議を行い、両者で一致した研修目標を設定することも目標の一つに挙げていたが、残念なが

ら未達成に終わっている。 

 

6.2 調査団の行程 

現地には、2008年2月2日から2月13日まで赴いた。その間、学生の所属機関および今後の ICHARM

との研究面・研修面での連携を模索するべく、各国のいくつかの研究機関を訪問した。主な訪問先は、以

下の通りである。 

［ネパール］ 

� JICAネパール事務所 

� 水関連災害防災局(Department of Water Induced Disaster Prevention(DWIDP), Ministry of 

Water Resources（学生の所属機関） 

� 国際総合山岳開発センター(ICIMOD) 

� ネパール開発研究機関(Nepal Development Research Institute (NDRI))  

� トリブヴァン大学(Tribuvan University) 

� Department of Hydrology & Meteorology (DHM), Ministry of Environment Science & 

Technology 

［バングラデシュ］ 

� JICAバングラデシュ事務所 

� バングラデシュ水開発局(Bangladesh Water Development Board(BWDB)) （学生の所属機関） 

� CEGIS(Center for Environmental and Geographic Information Service) 

［インド］ 
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� JICAインド事務所 

� ビハール州水資源局(Water Resources Department, Bihar State Government) 

� インド水資源省中央水委員会(Central water Commission (CWC), Ministry of Water 

Resources) （学生の選考機関） 

� インド工科大学（Indian Institutes of Technology (IIT)） 

 

さらに、各国における河川と洪水災害状況、洪水被害軽減活動等を調査するべく、ネパールにおいては

氷河湖とバグマティ川上流、バングラデシュにおいてはジャムナ川の浸食状況、首都ダッカの洪水対策、

インドにおいてガンジス川、バグマティ川下流などを視察した。 

実際の行程は、以下の表6-1の通りである。また、現地位置図を図6-1に示す。 

 

表6-1 現地調査団の行程 

 日付 訪問先・調査内容 宿泊地 

1 2月2日 

(土) 

10:55 成田発→16:00バンコク着 JL 717 

 

バンコク 

(Novotel Suvarnabhumi Airport) 

2 2月3日 

(日) 

10:45 バンコク発  →13:00カトマンズ着TG319 

14:30 水関連災害防災局(Department of Water Induced Disaster Prevention

（DWIDP）)訪問 

カトマンズ 

(Hotel Sunset View) 

3 2月4日 

(月) 

7:30-12:30 国際総合山岳開発センター(ICIMOD)とともに氷河湖調査（Imja

湖, Rolpa湖、 Sabai湖） 

14:00-17:00 ICIMOD訪問 

カトマンズ 

(Hotel Sunset View) 

4 2月5日 

(火) 

10:00 ネパール開発研究機関(NDRI) 訪問 

11:30 Tribuvan University訪問 

13:00 ICIMOD訪問 

16:30  JICAネパール事務所訪問 

カトマンズ 

(Hotel Sunset View) 

5 2月6日 

(水) 

午前 DWIDPスタッフと共にカトマンズ周辺現地見学 

午後 Department of Hydrology & Meteorology (DHM)訪問 

15:50カトマンズ→17:20ダッカ BG704 

ダッカ 

(Washington Hotel) 

6 2月7日 

(木) 

9:00 JICAバングラデシュ事務所訪問 

11:00-12:30 バングラデシュ水開発局（Bangladesh Water Development 

Board(BWDB)）訪問 

13:30-14:40 CEGIS訪問 

ボグラ 

(Parjoton Bogra) 

7 2月8日 

(金) 

10:00-14:00 Bogra周辺現地見学（Khandakar氏(BWDB)、Arefin氏(JICA

事務所)が同行） 

ダッカ 

(Washington Hotel) 

8 2月9日 

(土) 

10:30-17:00 ダッカ近郊現地見学 

（Khandakar氏(BWDB)、Arefin氏(JICA事務所)が同行） 

ダッカ 

(Washington Hotel) 
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19:00- Khandakar氏宅で会食 

9 2月10日 

(日) 

9:15ダッカ → 11:05デリー 9W271 

15:25デリー → 18:00 パトナ S2171（国内便） 

パトナ 

(Hotel Mautya) 

10 2月11日 

(月) 

 終日 河川流域調査（ガンジス川流域） 

21:30 Patna → 23:00 デリー 9W728（国内便） 

デリー 

(Ikon Residency) 

11 2月12日 

(火) 

9:00  JICAインド事務所訪問 

10:00 インド工科大学（IIT）訪問 

13:00 インド水資源省訪問 

19:50デリー→6:45(2/13)成田JL472     

（機中） 

 

図6-1 現地調査位置図 
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6.3 調査団員 

 今回の調査に参加したメンバーは以下の通りである。 

役割  氏名 所属先 

団長/総括  竹内 邦良 ICHARM センター長 

防災システム 田中 茂信 ICHARM 上席研究員 

河川工学  栗林 大輔 ICHARM 研究員 

研修企画  松本 明博 JICA筑波 業務第一チーム 主任 

（役職は当時） 
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6.4 調査の概要・結果 

 

6.4.1 ネパール 

 

 

 

図6-2 カトマンズ市内地図 

 

（2月3日） 

 カトマンズ到着後、本コースの学生を送り出しているネパール水関連災害防災局(Department of Water 

Induced Disaster Prevention(DWIDP))を訪問した。 

国土交通省河川局砂防部からネパールに派遣されている加藤仁志 JICA 防災アドバイザーとともに、

DWIDP局長であるNarayan Prasad Bhattarai氏、 上級部門技師（水資源）であるNaveen M. Joshi

氏に会い、Glacial Lake Outburst Flood（GLOF：氷河湖決壊問題）についての最新の情報などを入手す

るとともに、次年度の学生について要請することが出来た。 

 

NDRINDRINDRINDRI    

ICIMICIMICIMICIMODODODOD    

DWIDPDWIDPDWIDPDWIDP    Field SurveyField SurveyField SurveyField Survey    
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DWIDP本部 Naveen M. Joshi氏による説明 

Narayan Prasad Bhattarai氏

（DWIDP局長）へのお礼 

ネパールにおけるGLOFの現状 
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（2月4日） 

午前中は国際総合山岳開発センター(International Center for Integrated Mountain Development: 

ICIMOD)のスタッフとともに、氷河湖の調査のため下記ルートを経由し、ヘリコプターで 3 つの氷河湖

上空から視察した。 

 

図6-3 氷河湖視察ルート図（上：全体、下：詳細） 

 

 

カトマンズ 

Rolpa 湖 Imja湖 

Sabai湖 
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図6-4 Imja湖の様子 

 

 

 

氷河湖視察メンバーとともに 

エベレスト山 途中休憩した飛行場(標高約3,700m) 

カトマンズからの飛行途中から見えた

山頂まで開発されている様子 
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図6-5 Rolpa湖の様子 

 

 

午後は ICIMODを訪問し、ICIMODの活動内容について紹介を受けるとともに、今後の ICHARMと

の研究協力について意見交換を行った。 

 

 

 

 

 

 

  

ICIMOD本部 Andreas Schild氏（ICIMOD所長） 

と懇談 

ICIMOD研究員との意見交換 
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 （2月5日） 

各種機関と意見交換を行った。午前中は、現在 ICHARMと共同研究を実施しているネパール開発研究

機関(NDRI) を訪問し、所長である Nawa Raj氏を始め、多くの研究員から研究紹介を受けた。また、

続いてTribuvan UniversityのNarendra Man Shakya教授 を訪問した。 

午後には、再度 ICIMODを訪問し、前日に引き続き意見交換を行った。 

夕方には JICA ネパール事務所の丹羽憲昭所長、福田義夫副所長、津守佑亮所員並びに Sourab Rana

所員を訪問し、現在のネパールの社会情勢と洪水対策などについて意見交換を行った。 

 

 

 

 

 

 

 

 

  

Nawa Raj氏(NDRI所長)との意見交換 Narendra Man Shakya教授 

(Tribuvan University)訪問 

JICAネパール事務所訪問 
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（2月6日） 

 午前中は、カトマンズ南郊を流れるバグマティ川とその支流の現状を視察した。いずれにおいても水質

はよくなく、堰が壊れて用をなしていない箇所もあった。あわせて、日本の援助により行われている砂防

事業についても視察した。 

 また、午後はDepartment of Hydrology & Meteorology (DHM), Ministry of Environment Science & 

Technologyの副局長Keshav P.Sharma氏を訪問した。 

 

 

 

 

  

バグマティ川の橋からの様子（左（上流）：河川敷の住居 右（下流）：壊れている堰） 

日本の援助により整備された砂防擁壁 カトマンズ南郊の様子 

Keshav P.Sharma氏（DHM）との意見交換 
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6.4.2 バングラデシュ 

（2月7日） 

ダッカのJICAバングラデシュ事務所にて長英一郎次長、Sayedul Arefin氏を訪問し、本コースの概要

について説明するとともに、意見交換を行った。 

 続いて、バングラデシュ水防災局（BWDB）を訪問し、Director General のH.S.Mozadda  d Faruque

氏から歓迎の挨拶を受けるとともに、竹内センター長から学生を送り出して頂いていることに感謝の言葉

を述べた。また、バングラデシュの近年の水関連災害について、バングラデシュ南部（Barisal 地方）担

当のChief Engineer であるMd Abu Taher Khandakar氏から詳細な説明を受けた。  

 続いて、CEGISを訪問し、研究内容に関して意見交換を行った。 

 

 

 

 

 

 

 

  

H.S.Mozaddad Faruque氏 

(BWDB局長) 

Giasuddin Ahmed Choudhury氏 

(Executive Director of CEGIS) 

Md Abu Taher Khandakar氏 

(Chief Engineer of BWDB) 

BWDB訪問の様子 
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（2月8日）  

BWDB のKhandakar氏、JICA事務所のArefin氏らとともに、ジャムナ川中流部河畔の町Bogra近

郊にて河岸浸食状況の現地調査と住民からのヒアリングを実施した。洪水対策として突堤が設置されてい

るものの、先端部分はすでに流出し、かつ根本部はかなり深く浸食されていた。洪水時の日本の河川とも

比較にならない大流量があるため、河道が移動すらことすらありえるジャムナ川であり、流れのエネルギ

ーを少しでも弱めるためには大規模な構造物が不可欠とは感じたが、まずは護岸補強が必要であろう。 

 

 

 

 

 

 

 

 

  

先端が流出した突堤 

現地の住民とともに 近郊の風景 

浸食が激しい突堤の根本 
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（2月9日） 

  前日に引き続き、BWDB のKhandakar氏、JICA事務所のArefin氏らとともに、本コースの学生が

修士論文の対象としているダッカ近郊の洪水対策の現状を視察した。まず、既に堤防が整備されているダ

図6-6 ”Dhaka Integrated Flood  Protection Project ” 
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ッカ西側を視察した。 

図6-6は、現在ダッカにおいて進められている”Dhaka Integrated Flood  Protection Project ”の概要で

ある。ダッカは、東部・北部・西部を河川で囲まれており、基本的に洪水に脆弱な地形である。西部では

堤防が整備されているものの、東部ではまだ計画段階である。今回は主に、西部の堤防を北から南へ下り

ながら途中にある排水機場や堤防の整備状況を調査した。 

 BWDB の職員の話では、西部では堤防自体はすでに整備がすんでいるが、水質汚濁が激しいとのこと

である。今後ダッカはますます人口増が見込まれるだけに、早急な対策が必要である。 

 

 

 

 

 

 

 

  

排水機場内部 排水機場からみた市街地側の様子 

（3枚とも）南部の港周辺の様子。 

既に擁壁や護岸は整備されている。 
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6.4.3 インド 

（2月11日） 

 Mr. Surendra Kumar Singhとともに、ガンジス川中流部の都市であるパトナ近郊を訪問し、ガンジス

川の支流であるバグマティ川を視察した。あわせて、堤防建設状況をBagmati Projectの代表技師である

Er. Wakil Ahmad Khan氏から説明を受けた。 

 

 

 

（2月12日） 

 まず、JICAインド事務所を訪問し、朝熊次長と意見交換を行った。続いて、インド工科大学を訪問し、

Computer Servicesセンター長であるA.K. Gosain教授と意見交換を行った。 

 また、学生の選考にも大きく関係しているインド水資源省中央水委員会(Central water Commission 

(CWC))を訪問し、議長の B.S.Ahuja 氏を始め数名の委員に本コースを紹介するとともに、次年度の学生

について要請を行った。インドでは、優秀な国の職員は既に修士号を取得しているので、修士号を持って

いない優秀な候補者を見つけるのは難しいとのことであった。 

 

 

 

  

 

 

 

 

 

 

 

建設途上の堤防 Er. Wakil Ahmad Khan氏との意見交換 

JICAインド事務所訪問 B.S.Ahuja氏(CWC議長)訪問 
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6.5 まとめ 

今回の現地調査団の目標は、本コースに参加している学生の所属機関や JICA現地事務所を訪問し、所

属長並びに関係者に本年度コースへの学生派遣についてお礼を述べるとともに、本コースの学生として求

められる基礎学力・能力や資格条件について直接関係機関に説明し、次年度コースへの優秀な学生派遣に

ついて適格者の応募を要請するもの、もう一つの目標は、各国における河川と洪水災害状況、同国の水防

災政策、洪水被害軽減活動等を調査し、本コースの学生が修士論文の対象としている地域・流域の情報を

現地で直に確認し、次年度以降のコースカリキュラムの改善に資することであった。 

ややタイトなスケジュールであったが、学生の所属機関を直接訪問することで、その組織とのつながり

が出来、組織の課題や次年度の学生要請を直に行うことが出来、非常に有益な訪問であったと考えている。

加えて、現地の洪水対策状況を視察でき、今後のカリキュラム構成に参考にすることが出来た。 

 また、今後の ICHARMの研究・研修についても各機関と深い情報交換が出来た。 
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Chapter 7:  終わりに 

 

7.1 本研修で得られた成果 

ICHARMにおいて「研修活動」は、「研究活動」・「情報ネットワーク活動」と並ぶ三本柱の一つに位置

づけており、ICHARMはこれまでにJICA「洪水ハザードマップ作成研修」を4か年実施し、毎年JICA

「河川ダム工学 III研修」（2008年度から「総合的な河川及びダム管理研修」に変更）に貢献し、さらに

2007年においては国連国際防災戦略（UN/ISDR）から資金提供を受けて「総合津波防災研修」を実施し

た。 

このたび、新たに 1 年間修士課程の課題解決型コースである本コースを立ち上げ、実施したことで、

ICHARM に研修企画・運営のノウハウが蓄積されたことはもちろん、学生の修士論文作成を通じて対象

国の水関連問題の解決にも資することになり、ICHARM が活動のキーワードとしている”Localism”への

契機となっている。 

また、本コースは、ICHARM の三本柱の一つである「情報ネットワーク活動」にも大きく寄与してい

る。例えば、2007年12月に大分県別府市で開催された『アジア太平洋水フォーラム』で ICHARMが実

施したセッションや、バングラデシュでのサイクロン被害現地調査において必要な情報を学生経由でスム

ーズに入手することが出来ただけでなく、学生の所属する組織とのつながりが出来、様々な面で現地の状

況が見えるようになってきた。学生を通じたこのような国際的なネットワーク形成活動は、今後の

ICHARM の活動に大いに役立つものと思われ、研修終了後も密に連絡を取れる体制を継続することが求

められる。 

 

 

  



54 
 

7.2 卒業生からのメッセージ 

Md. AMINUL Islam 

(Bangladesh) 

 

I have already completed nearly one year in Japan. Only few days left to go back to my 

country. I learned about flood disasters, its mitigation techniques and essential policy 

required for sustainable management of flood disasters. I got improved knowledge on 

overall flood disaster management form professors, experts and course specific field 

observation. I hope this knowledge will helpful in my country to improve our flood 

condition. I am returning with full of hopes to implement mine proposed action plan. I 

would like to appreciate the policy of Government of Japan for transferring knowledge 

and technology of disaster mitigation to us. Best wishes to new comer friends. 

Muhammad MASOOD 

(Bangladesh) 

 

It is a great opportunity for me to be a participant of one-year Masters Program on 

Flood-related Disaster Mitigation. I am also feeling proud as a participant of 1st batch of 

this course. Course curriculum is successfully completed, as GRIPS, PWRI, ICHARM and 

JICA are managed it well. I enjoyed the environment of my institute campus and also my 

time in Japan especially in Tsukuba with comfortable. My acquired knowledge helped me 

to formulate an action plan of a project which I wish to implement after going back my 

country. Bangladesh is a disaster prone country like Japan. So, as a participant from 

Bangladesh, I hope my acquired knowledge from Japan will be very much helpful for my 

country.  

Khanindra Barman 

(India) 

 

It is a great opportunity for me to participate in the one year Master’s degree program of 

Water-related Risk Management Course of Disaster Management. I passed one year in 

Japan very quickly. I have been to many important places of Japan. I could learn many 

things about Japan. I did my disaster management course in such a country that has lot 

of experience of all type of natural disaster in this planet. We learned lot of things about 

water related disasters and its mitigation. The program of this course is very well 

organized. I am thankful to all the Professors, Researchers, team leader, coordinator for 

whom our course become a grand success. At last, I would like to wish grand success of 

the next course and best wishes to the new comer friends. 

Mitra Baral 

（Nepal） 

 

Oh...it’s already one year of time in Japan. Within few days we are returning to involve in 

the development activity of own country with professional confidence. From Japan, we 

learned about flood disasters, its mitigation techniques and essential policy required for 

sustainable management of flood disasters. Lectures from professors, experts and course 

specific observation has broadened our mind on overall flood disaster management. 

Another important achievement to me from this course is that I could overview our 

weakness on disaster management. In order to solve the problems with community 

approach of flood disaster management, I am returning with full of hopes to implement 

mine proposed action plan. I would like to appreciate the policy of Government of Japan 
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for transferring knowledge and technology of disaster mitigation to us. Certainly, it’s 

going to be an essential and primary tool for disaster mitigation in Nepal. At last, I would 

like to wish grand success of the course in coming days and best wishes to new comer 

friends. 

DAI Minglong 

(China) 

 

After finishing one year of study on water-related disaster mitigation in ICHARM, I think 

ICHARM has supplied us a well-organized course. Many famous professors gave us 

different kinds of lectures, and we learned how Japan did in flood control, sabo works, 

dam construction and management. I’m sure this year is very useful for my future career. 

My action plan is “Further Study on Dam-break flood in Mid-down Stream of Han River”. 

Applying 2-D or 3-D model and a more accurate geometric data, I will go on researching 

the dam-break effect fatherly. 

To my next year classmates, I want to say ICHARM is a good place for study. Here, 

facility is nice, ICHARM staffs are warm-hearted and always available when you need 

help. Wish you have a better study than us. 

Ye, Lily 

(China) 

 

This one-year course gives me many ideas about the solutions of flood-related disaster 

mitigation based on Japan’s experiences. Deeply I realize the weakness in China in 

comparison with our situation. As a member involving in the field of flood-related disaster 

mitigation, I feel more responsibilities we have to shoulder. My action plan is about flood 

hazard mapping in Mengwa Detention Basin. In China there are 157,800 people living 

inside 97 detention areas with a total area of 180.4km2. Hopefully this project will lay a 

solid foundation for the management of detention areas in China. ICHARM provides a 

very good platform to share their successful experiences in flood-related disaster 

mitigation with developed countries, which is a forevermore beneficial move to enhance 

human’s capability to mitigate flood-related disasters. Let’s treasure the chance to update 

our knowledge about flood-related disaster mitigation and shoulder the great task with 

our passion. 

Yasuo Kannami 

(Japan) 

 

Before taking part in this course, I do not know a lot how much effort Japan has made for 

living with natural disaster. This course gave me a kind of pride of Japan. After taking 

this course, I like Japan more. This course gave me a lot of new idea and experiences, 

which will be useful in my work and in my life. 

Japan is like a department store of prevention work against natural disasters. All 

participants may not be able to utilize it directly but I believe they must get a lot of idea 

that can apply to their country. And I also believe their action will make their country 

safer against water-related disaster. 

I hope those who are in charge of natural disaster prevention work can join this course as 

much as possible and they bring back some idea from Japan. 
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For Japanese, joining this course must be very special experience so that you can get not 

only knowledge about natural disaster but also international exchange. You may also find 

good things of Japan. 

Hirohisa MIURA 

(Japan) 

 

 

I cannot believe that one year passed since this course started. In this sense, I was able to 

concentrate on study and individual study in this course. It was the first experience to 

spend time in an international atmosphere with trainees from the various countries. It 

was best time in my life. 

I learned that there are a lot of issues of flood disaster that must be solved all over the 

world. I want to challenge to solve some of such issues with knowledge and technology 

that I learned in this course. 

Finally, I would like to express my deepest gratitude to all people who encouraged and 

helped me during this course. 

Ryota Ojima 

(Japan) 

 

I had a great opportunity to get a chance to study in Master's Program on Flood-related 

Disaster Mitigation.  

I obtain a lot of knowledge which is required in my work in the future and lecture. 

I also had a chance to visit Dhaka for my master thesis. I could see the real situation of 

the flood and talk with local residents. I learned the importance of visiting field and it was 

a remarkable experience for me. 

During my study, I was staying in JICA center in Tsukuba. I could make a lot of friends 

who have different way of thinking and culture. It was really good time that I can not 

experience in normal life in Japan. 

I am sure that this course can provide the not only the technical knowledge but also a 

chance to make a friend and human relationship. 
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～謝辞～ 

 

本コースは昨年度立ち上げたコースですが、大きな問題もなく無事に終了することが出来ました。最後

になりましたが、本コースを実施するにあたり、多忙な中講義や演習を行って頂いた各大学の先生方及び

行政の方々、現地視察を快く引き受けて頂いた国土交通省事務所ならびに市町村の方々や住民の方々に厚

くお礼申し上げます。 
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2007-2008  

GRIPS and PWRI/ICHARM 

Disaster Management Policy Program 

Water-related Risk Management Course 
               

 

INFORMATION FOR APPLICANTS 
 

ADMISSION OF FOREIGN STUDENTS 

 
The overall goal of this master’s program is to develop the student’s capacity to practically manage the problems 

and issues concerning water-related disasters in local levels and  to contribute for socio-economic and 

environmental improvements in regional and national levels in developing countries. Students are expected to 

become an independent investigator in the areas of integrated flood disaster management, who is equipped with 

the most advance technical and legal know-how to enhance the basic understand of the challenges of flood risks 

and to translate this knowledge back to a practical water-related disaster reduction strategies including poverty 

reduction and the promotion of sustainable development at local, national and regional level. 

 

The academic year runs from October through September. Students must spend a minimum of one year at GRIPS, 

which is sufficient for those students who study intensively to satisfy all the requirements for a master's degree.  

 

To be eligible for admission to this master's program, an applicant  

 

1) must hold a bachelor's degree or its equivalent from a recognized/accredited university of the highest 

standard in the field of civil engineering, water resource management, or disaster mitigation.  

2) must have working knowledge of civil engineering, especially of hydraulics and hydrology.  

3) must be familiar with mathematics such as differentiation and integration techniques.  

4) must satisfy the English language requirements with a minimum TOEFL score of 550 (Computer-Based Test 

(CBT) 213, Internet-Based Test (iBT) 79), IELTS 6.0 or its equivalent.  

5) must be in good health.  

 

The application deadline is June 29. Applicants are evaluated for admission based on their academic record and 

intellectual distinction, personal characteristics, motivation, evidence of leadership, promise for management and 

career growth, and work experience. Applicants may be asked to go through interviews. The final result of 

screening for admission will be announced by the end of July at the latest.  

 

APPLICATION PROCEDURES 

 

Instructions: Please read this information carefully before completing the application materials.  

 

Any false or misleading statement or incomplete or inaccurate application may be the basis for denial of 

screening for admission or, if admitted, dismissal from GRIPS. All questions must be answered, and the 

application form must be signed and dated. You must notify GRIPS of any changes of status in any part of your 

application that may occur after the date of the signature on the application form. A written explanation must be 

submitted to GRIPS within 30 days of the status change. All materials submitted by an applicant become the 

property of GRIPS and will not be returned. 
 

 as of May 2007
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Documents to be submitted: Applicants are requested to submit the following documents (preferably in one 

complete set so as to avoid delays in further evaluation): 

Please check whether you have prepared all the necessary documents.  

  Completed application form 

  Certificate of health 

  1 photograph (30 x 40 mm) Please paste it on the application form.  

  2 letters of recommendation in sealed envelopes 

 

 

Official certificate of employment describing applicant’s present job title and employer details. 

Information on civil servant qualification (e.g. BCS, IAS, IRS, CSS) should be also included there, if 

applicable. (The certificate of employment must bear official seal and sign obtained from the 

employer ) 
 

   
 

 
Official transcripts or official copies of transcripts from all undergraduate and postgraduate institutions 

previously attended 
 

   
 

 
Official copy of diploma or degree certificate from all undergraduate and graduate institutions 

previously attended 
 

   
 

 

TOEFL/IELTS score report, or other official document certifying English proficiency of those 

applicants whose undergraduate education was in a language other than English (GRIPS TOEFL code 

no. 9040, a photocopy of your TOEFL/IELTS score report acceptable). Native speakers of English are 

exempted from this requirement. Those who received (under) graduate education in English should 

submit an official document confirming that the language of instruction was English. 

 

 

   
  Application Fee (JPY 30,000)  

  Financial Statement 

  Copy of Foreign Resident Registration Card *only if you are a foreign resident in Japan.  

 

Notes 

1.   Letters of recommendation must be submitted in sealed envelopes, signed across the seal. Recommendations 

should be written by people who have supervised the applicant either in an academic or work capacity. 

Preferably, one letter should be written by a university professor and the other should be written by a senior 

member of the applicant’s present work place. 

2.  An official copy means a certified true copy of the original document with an official seal obtained from the 

administration office of the university attended. A true copy of the original document certified by a notary 

public may also be accepted. Copies attested by organizations/persons not having notary/legal functions will 

not be accepted or considered for screening. 

3.  Application Fee should be paid to the following account by June 29. If you fail to do so, your application can 

not be considered. Please pay transfer charge at your expense. Check is not acceptable.  

 

Name of the bank:  Sumitomo Mitsui Banking Corporation 

Name of the branch:  Tokyo Koumubu, Japan 

Account No.:   151884 

Name of the account: The National Graduate Institute for Policy Studies  

 

4. You are required to submit one of the following documents to indicate sufficient assets to cover the schooling 

and living expenses in Japan. We estimate Total Study Cost (School Expenses + Minimum Living Expenses) 

for the initial year at JPY 2,700,000 or USD 22,600 *approximate exchange rates: USD1=JPY 119.43 (as of 

April 27, 2007).  
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1) Official proof of available funding in a form of bank statement or an original letter from a bank showing 

liquid funds in Japanese yen or US dollars and dated within the past two months. 

2) An original award letter from a scholarship provider (agency, company) showing total sum in US dollars or 

Japanese yen as well as general terms and conditions of the agreement.  

3) Verification from a different sponsor (such as relative) with proof of ability to provide you with support in 

the form of an original bank statement or an original letter from a bank showing liquid funds in  Japanese 

yen or US dollars and dated within the past two months.  

5.  All documents must be presented in English. Translations in English without an official seal obtained from the 

administration office of the university attended or without a signature of the recommender or the drawer of 

the document are not acceptable.  

6. Faxed documents and digital copies sent through e-mail are not acceptable. 

 
 

Where to submit your application:  

 

Submit application to: Admissions Office 

National Graduate Institute for Policy Studies (GRIPS) 

7-22-1 Roppongi, Minato-ku  

Tokyo 106-8677 

Japan 

Deadline:   June 29, 2007  

             

 

 

INQUIRIES 

 
Inquiries should be made to:        Admissions Office 

National Graduate Institute for Policy Studies (GRIPS) 

7-22-1 Roppongi, Minato-ku 

Tokyo 106-8677, Japan 

 

Phone: +81-3-6439-6046 

Fax:  +81-3-6439-6050 

E-mail: admissions@grips.ac.jp 

Website: http://www.grips.ac.jp 
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Disaster Management Policy Program  
by GRIPS and PWRI/ICHARM 

 

             

APPLICATION FORM 

(Type or write in block letters) 

 

PERSONAL DATA 

 
1. Full Name                                                                                                                                                                                                      

  

     as written in your passport.  

 

                                                                                        

     Name to be used in correspondence, if different from above.   

 

 

2. Date and Country of Birth                                                                                                                  3. Age (as of October 1st 2007)     

      

                 MM/DD/YY  country 

 

 

4. Gender:  male  female                              5. Marital Status:     single      married   

 

 

 

6. Citizenship                                                                                      

                             (as written in your passport) 

 

 

7. Present Employer                                                                                                                                                                                                 

   Does your organization belong to a central or regional authority?                    central      

regional                                                                                                                                                             

 

 

8. Present Position                                                                                                                                                                                                       

          

 

9. Work Address                

 

             

 

                 

 

tel:            -           -       fax:                 -                -     email:     

       country code  city code        local number             country code  city code      local number 

  

 

10. Home Address             

 

                 

 

tel:            -           -       fax:                 -                -      email:     

       country code  city code        local number             country code  city code       local number  

  

 

11. Present Mailing Address: home  work  other, namely:  

 

             

 

             

 

                 

 

tel:            -           -       fax:                -                -     email:     

       country code  city code        local number             country code  city code      local number 

 

 

 

 

Photographs 

 

Please write your 

name on the back of 

each photo 

Size:30 x 40 mm 
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APPLICATION INFORMATION 

   

12. List names and locations of educational institutions attended, with dates of attendance and degrees attained or expected. Please attach 

academic transcripts from all colleges and universities listed. 

 

Elementary Education – Secondary Education 

(before higher education) 

Dates (from–to) 
Period of 

Schooling 

 years 

 

months 

 

Higher 

Education 
Institution and Location 

Dates (from–to) 

Month     Year 

Period of 

Schooling 
Degree Major 

Undergraduate 

level 

 

 

 

 

 

 

 

years 

 

months 

  

 

 

 

  

 

  

Graduate  

level 

   

years 

 

months 

  

 

 

 

 

 

  

 

 

 

  

 

Total years of schooling  

 (including elementary and secondary education) 

 

years 

 

months 

 

 

13. [Optional] Undergraduate GPA    out of maximum GPA scale of (e.g. 4.0)   , if available 

  

Please see appendix for GPA calculation procedure  

 

14. [Optional] Graduate GPA    out of maximum GPA scale of   , if available 

 

15. [Optional] Undergraduate Class obtained or Passed Division                        , if available   

 

16. [Optional] Graduate Class obtained or Passed Division                          , if available 

  

17. Honors and Awards received: 

 

                                 

 

               

 

18. TOEFL/IELTS scores or any other qualifications to show English proficiency: 
          

 

                     score                           date                                            score                                

date 

 

 

        

All applicants must submit either TOEFL/IELTS score report (photocopy is acceptable) or an official document with the 

attestation from the university confirming that undergraduate/graduate education was instructed in English.   
 

19. List below two persons familiar with your past academic or professional activity whom you have requested letters of recommendation. 

 

 

 

1.              

   name    position and affiliation 

 

 

2.              

   name    position and affiliation 

 

 TOEFL:                                          
 

         IELTS:                                  

 Undergraduate/graduate education instructed in English (please submit certificate) 
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20. List all previous employment, starting with your current employment (please make sure to submit an official certificate of employment 

from the present employer).  

 

 

Employer and Location Dates (to-from) Job Title and Description 

  

 

 

 

 

  

  

 

 

   

 

 

 

  

   

 

 

 

21. Summarize your present duties and responsibilities (applicants, who are still studying but will have graduated by October, should 

describe their future career plans). Applicants with specific civil servant qualification and ranking (e.g. BCS, IAS, IRS, CSS) are also 

requested to provide the respective information. Please use only this space and pay special attention to completing this section, as it is 

often the principal source of information for evaluating the relevance of the program to the applicants' assignment, as well as the 

relative merits of each applicant. 

 

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

 

 

 

22. Are there any other factors that you would like to have the admissions committee consider in evaluating your application (e.g. personal 

background, leadership role)? 
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CERTIFICATION 

I certify that to the best of my knowledge all information given above is correct and complete, and I understand that any omission or 

misinformation may invalidate my admission or result in dismissal. 

 

 

             

 Signature of applicant                date 

 

 

You need to submit this completed application form together with the supporting 

documents listed on page 2.  Please use the check list to make sure that you have 

collected all the supporting documents. 
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Disaster Management Policy Program  
by GRIPS and PWRI/ICHARM 

 

 

 

 

CERTIFICATE OF EMPLOYMENT 

 

 

EMPLOYER DETAILS 

 
Name of Organization:                  

               

Address of Organization:                                         

              
                                                    

   

              

tel:            -           -       fax :                -                -                         email:______________________ 

        country code  city code        local number             country code  city code           local number 

 
 
EMPLOYEE DETAILS 
 
This is to certify that                                                                                                                

full name of the applicant 
 
has been employed by this organization  from                                            to                                                  . 

                                                                                                            MM/DD/YY                                       MM/DD/YY 

 

Present position, rank, responsibilities, etc.:                         

 

                                                                     

 
 
 

LEAVE OF ABSENCE APPROVAL SECTION 

 

I will approve one year of Leave of Absence for the above employee to participate in the Disaster Management Policy program, if he/she is 

admitted to GRIPS and PWRI/ICHARM. 

 

 

 

 
Name of person completing the form                                                   

 
Position/Title:                                                                   

 

 
                                  

          Signature                                                                                       Date 
 

 
 

 

*Please put Official Stamp or Seal on this 

space. 
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Disaster Management Policy Program  
by GRIPS and PWRI/ICHARM 

 

             
 

LETTER OF RECOMMENDATION 

 

 

TO THE APPLICANT: Complete this section. Give this form to the person whom you have asked to recommend you.  

 
Applicant's Name              

                  as written in your passport 

 

Recommender’s Name            

                   

 

 

TO THE RECOMMENDER: Please enclose the completed recommendation in a sealed envelope and sign it across the seal. Return the 

signed, sealed envelope to the applicant. If you prefer, you may write a separate letter and attach it to this form.  This recommendation letter 

will remain confidential and will be used for the applications screening procedure only. 
 

 

1. How long have you known the applicant?    years      months 

 

2. In what capacity have you known the applicant?  

 

             

 

3. How often have you seen him/her? 

 

 daily   weekly   monthly   rarely 

 

4. In comparison with other students/staff in the same field whom you have known, how would you rate the 

applicant's overall academic or administrative ability? 

 

  Truly Exceptional (one of the best you have known) 

 Outstanding (highest 5%) 

  Excellent (next highest 5%) 

  Good (strong ability, but not in top 10%) 

  Average (upper 50%) 

  Below Average (lower 50%, but recommended) 

  Not Recommended 

  

5. Please evaluate as excellent, average or poor: 

          excellent            average              poor 

Academic Performance        

Intellectual Potential         

Creativity & Originality        

Motivation for Graduate Study        

 

6. (For university professors and instructors only) 

Is the academic record indicative of the applicant's intellectual ability? If no, please explain. 
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7. Discuss the applicant's competence in his/her field of study, as well as the applicant's career possibilities as a 

professional worker, researcher or educator. In describing such attributes as motivation, intellect, and 

maturity, please discuss both strong and weak points. Specific examples are more useful than generalizations. 

 

             

 

             

 

             

 

             

 

8. Discuss the applicant's character and personality. Please comment on his/her social skills, emotional stability, 

leadership skills and reliability.  

 

             

 

             

 

             

 

             

 
9. Additional comments, if any. 

 

             

 

             

 
             

 

10. How would you evaluate the applicant's overall suitability as a candidate for admission to the Graduate 

Program of GRIPS and PWRI/ICHARM? 

 

 outstanding                     good                     average                  poor 

 

 

 

Name of person completing this form          

 

Position/title                           

 

Organization            

 

Address             

 

phone                                                  fax                                        email     

 

 

 

             

 Signature        date 
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Disaster Management Policy Program  
by GRIPS and PWRI/ICHARM 

 

             
 

LETTER OF RECOMMENDATION 

 

 

TO THE APPLICANT: Complete this section. Give this form to the person whom you have asked to recommend you.  

 
Applicant's Name              

                   as written in your passport 

 

Recommender’s Name            

                

 

 

TO THE RECOMMENDER: Please enclose the completed recommendation in a sealed envelope and sign it across the seal. Return the 

signed, sealed envelope to the applicant. If you prefer, you may write a separate letter and attach it to this form.  This recommendation letter 

will remain confidential and will be used for the applications screening procedure only. 
 

 

1. How long have you known the applicant?    years      months 

 

2. In what capacity have you known the applicant?  

 

             

 

3. How often have you seen him/her? 

 

 daily   weekly   monthly   rarely 

 

4. In comparison with other students/staff in the same field whom you have known, how would you rate the 

applicant's overall academic or administrative ability? 

 

  Truly Exceptional (one of the best you have known) 

 Outstanding (highest 5%) 

  Excellent (next highest 5%) 

  Good (strong ability, but not in top 10%) 

  Average (upper 50%) 

  Below Average (lower 50%, but recommended) 

  Not Recommended 

  

5. Please evaluate as excellent, average or poor: 

          excellent            average              poor 

Academic Performance        

Intellectual Potential         

Creativity & Originality        

Motivation for Graduate Study        

 

6. (For university professors and instructors only) 

Is the academic record indicative of the applicant's intellectual ability? If no, please explain. 
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7. Discuss the applicant's competence in his/her field of study, as well as the applicant's career possibilities as a 

professional worker, researcher or educator. In describing such attributes as motivation, intellect, and 

maturity, please discuss both strong and weak points. Specific examples are more useful than generalizations. 

 

             

 

             

 

             

 

             

 

8. Discuss the applicant's character and personality. Please comment on his/her social skills, emotional stability, 

leadership skills and reliability.  

 

             

 

             

 

             

 

             

 
9. Additional comments, if any. 

 

             

 

             

 
             

 

10. How would you evaluate the applicant's overall suitability as a candidate for admission to the Graduate 

Program of GRIPS and PWRI/ICHARM? 

  

 outstanding                     good                     average                  poor 

 

 

 

Name of person completing this form          

 

Position/title              

 

Organization            

 

Address             

 

phone                                                  fax                                        email     

 

 

 

             

 Signature        date  
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Disaster Management Policy Program  

by GRIPS and PWRI/ICHARM 
 

CERTIFICATE OF HEALTH ( to  be completed by the examin ing phys ic ian) 
 

Please fill out (PRI'T/TYPE) in English. Do not leave any items blank. 

 

Name :                                      ，                                                               □ Male        Date of Birth :                                . 

     Family name,       First name   Middle name               □ Female                   Age :                 . 

 

1. Physical Examinations 

 (1) Height      cm,      Weight      kg 

 (2) Blood pressure      mm/Hg  ～      mm/Hg,    Blood Type  [  A  B  O  ], [ RH  +,  －] 

      Pulse Rate  ＿＿＿/min,      □ regular      □ irregular 

 (3) Eyesight :     (R)               (L)             (R)                    (L)             .  

          without glasses           with glasses or contact lenses    

 (4) Hearing : □ normal     □ impaired     speech :   □ normal       □ impaired 

 

2. Please describe the results of physical and X-ray examinations of applicant's chest X-ray (X-ray taken more than 6 months 

prior to the certification is NOT valid). 

  Lung :   □ normal   □ impaired    Date          .,  Film No.         . 

                  

Describe the condition of applicant's lung. 

                               

                               

                               

 

 

Cardiomegaly :   □ normal       □ impaired 

If impaired: Electrocardiograph,  □ normal       □ impaired 

 

3. Disease Treated at Present  

□ Yes (Disease:                                                                                                                                 )      □ No 

 

4. Past history : Please indicate with ＋ or － and fill in the date of recovery 

Tuberculosis....□(     .     .     ), Malaria.... □(     .     .     ),              Other communicable disease.... □(     .     .     ) 

Epilepsy.... □(     .     .     ), Kidney Disease…□(     .     .     ),   Heart Diseases…□(     .     .     ) 

 Diabetes…. □(     .     .     ), Drug Allergy.... □(     .     .     ),      Psychosis.... □(     .     .     ), 

 Functional Disorder in extremities.... □(     .     .     )  

 

5. Laboratory tests 

   Urinalysis : glucose (             ),  protein (             ),  occult blood (             )  

Feces : Parasite (egg of parasite)  (+, -) 

   ESR :    mm/Hr,     WBC count :    x103/µl,    RBC :    x10 ６/µl,    

Hemoglobin:    g/dl,     AST (GOT):    u/l,      ALT (GPT):    u/l,      

 

6. Please describe your impression. 

 

 

 

 
7. In view of the applicant's history and the above findings, is it your observation his/her health status is adequate to pursue 
studies in Japan ?  

yes □   no □ 
 
Date:              Signature:                                 . 
 

Physician's Name in Print:                                           . 
 
            Office/Institution:                                        . 
 
           Address:                                        .  
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Appendix 
 

 

 

 

 

 

 
Value of Letter Grades 

A 4.0 

A- 3.7 

B+ 3.3 

B 3.0 

B- 2.7 

C+ 2.3 

C 2.0 

C- 1.7 

D+ 1.3 

D 1.0 

D- 0.7 

F 0.0 

 
 

How to calculate your GPA 
 

If GPA is not indicated on your transcript, take the value of the 

grade earned and multiply by the number of credits earned for each 

course. Add "total value" and divide by the "total number of 

credits" earned to get GPA. 

 

Example: 

grade value  # of credits  total value 

A 4.0 x 3 = 12.00 

B- 2.7 x 4 = 10.80 

A- 3.7 x 3 = 11.10 

C+ 2.3 x 3 = 6.90 

total   13 / 40.80 

GPA    = 3.14 
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No.
Student Number

of GRIPS
Country Name Present work/Office

MEE07175 Mr. DAI, Ming-
Long

Hydrology Engineer

Division of Hydrology and Water Resources, Bureau of
Hydrology, ChangJiang Water Resources Commission

Mr. Jose Roy
Harder LAGON

Engineer II

6th Regional Office, Dept of Public Works and Highways

Mr. Khanindra
BARMAN

Assiatant Engineer

Sivasagar Water Resource Division, Water Resource
Dept., Govt. of Assam

Mr. Md. Aminul
ISLAM

Assiatant Engineer

Design Circle-2, Bangladesh Water Development Board

Mr. Mitra
BARAL

Engineer

1 China

防災政策プログラム　水災害リスクマネジメントコース　学生名簿

Disaster Management Policy Program  Water-related Risk Management Course　List of student

MEE07177

2 Philippines

5 NepalMEE07179

MEE07176

3 India

Bangladesh4 MEE０7178

BARAL

Water Induced Disaster Prevention Division Office No.3,
Water Induced Disaster Prevention Dept., Parwanipur,
Bara

Assiatant Engineer

Design-1, Bangladesh Water Development Board

Ms. YE, Li-Li Hydrological operation and flood reporting service

Bureau of Hydrology, Ministry of Water Resources

Engineer

Pacific Consultants Co.,Ltd.

Mr. Hirohisa
Miura
（三浦　博久）

Engineer

Japan Water Agency

Mr. Ryota Ojima
（尾島　亮太）

Engineer

CTI Engineering Co.,Ltd.

Mr. Ji Zhou Assistant Engineer

River Department, Wu Xi Water Conservancy Bureau

Mr. Yasuo
Kannami
（神波　泰夫）

Japan

China

MEE07184

MEE07183

MEE07182

MEE07185

7

8

11

Japan

Japan

10

9

MEE07181

Mr. Muhammad
MASOOD

6 BangladeshMEE07180

China

River Department, Wu Xi Water Conservancy Bureau
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講義名・演習名・ 

単位数・責任教官一覧 
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Graduation Requirement Chart 

講義名・演習名・単位数・責任教官一覧表 

Category Title Instructor Credit 

I 

Required  
Individual Study 

 
10 

II 

 Recommend 
   Disaster Management Policy 

Prof. Shigeru Morichi 

(GRIPS) 
2 

 
   Disaster Risk Management 

Prof. Kenji Okazaki 

(GRIPS) 
2 

    Hydrological Observation, Modeling 

 & Forecasting  

Prof. JayawardenaAmithirigala 

(ICHARM) 
2 

 
   Hydraulics  

Prof. Tadaharu Ishikawa 

(Tokyo Institute of Technology) 
2 

 
 Introduction to International Cooperation 

Prof. Mikio Ishiwatari 

(JICA) 
2 

    Integrated Flood Risk Management (IFRM) (1)  

  Basic Concept of IRBM, IFRM & Global Trend 

Prof. Kuniyoshi Takeuchi 

(ICHARM) 
2 

    Integrated Flood Risk Management (IFRM) (2)  

  Non-structural Measures & Community Defense 

Prof. Kuniyoshi Takeuchi 

 (ICHARM) 
2 

    Integrated Flood Risk Management (IFRM) (3)  

  IRBM & Structural Measures 

Prof. Shouji Fukuoka 

(Chuo Univ.) 
2 

 
   Flood Hazard Mapping & Evacuation Planning  

Prof. Shigenobu Tanaka 

(ICHARM) 
2 

    Sustainable Reservoir Development  

& Management  

Prof. Norihisa Matsumoto 

(Japan Dam Engineering Center) 
2 

 
   Control Measures for Landslide & Debris Flow 

Prof. Shun Okubo 

(Japan Sabo Association) 
2 

III 

Elective 

   Practice on Hydrological Observation, Modeling  

& Forecasting  

Prof. JayawardenaAmithirigala 

 (ICHARM) 
1 

 
   Practice on Hydraulics  

Prof. Tadaharu Ishikawa 

(Tokyo Institute of Technology) 
2 

 
   Practice on Integrated Flood Risk Management  

Prof. Kuniyoshi Takeuchi 

(ICHARM) 
1 

 Practice on Hazard Mapping & Evacuation 

Planning  

Prof. Shigenobu Tanaka 

(ICHARM) 
1 

    Practice on Sustainable Reservoir Development  

& Management 

Prof. Norihisa Matsumoto 

(Japan Dam Engineering Center) 
1 

 Practice on Control Measures for Landslide &  

Debris Flow 

Prof. Shun Okubo 

(Japan Sabo Association) 
1 
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講義シラバス 
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1 
 

SubjectSubjectSubjectSubject        Hydrological Observation, Modeling & ForecastHydrological Observation, Modeling & ForecastHydrological Observation, Modeling & ForecastHydrological Observation, Modeling & Forecastinginginging    

 

Course number：DMP281E 

Instructor：Prof. Amithirigala Widhanelage JAYAWARDENA 

Term / Time：Fall through Winter 

 

１ Course Description 

This course provides the hydrological basis for water-related risk management. It includes 

hydrological observation, flood frequency analyses, precipitation-runoff modeling and 

flood forecasting. Observational technology includes, in addition to the conventional 

gauging technologies, the latest retrieval algorithm of precipitation from satellite 

measurements. Frequency analyses will be preceded by basic data processing and quality 

assurance methodology. Hydrological modeling covers several typical models for 

estimating evapo-transpiration, infiltration and flow generation. Flood forecasting includes 

inundation calculation.  

 

２ Course Outline (Course Topics)  

    Week 

1. Processes in the hydrological cycle and their observations 

2. Remote sensing of precipitation; satellite observation 

3. Measurement of runoff; rating curve 

4. Statistical analysis of rainfall data; intensity-duration-frequency curves 

5. Stochastic analysis of rainfall data; time series analysis; rainfall prediction (1) 

6. Stochastic analysis of rainfall data; time series analysis; rainfall prediction (2) 

7. Peak flow estimation; rational method 

8. Hydrograph prediction; unit hydrograph methods 

9. Rainfall-runoff modeling; lumped approach (1) 

10. Rainfall-runoff modeling; stochastic approach (2) 

11. Rainfall-runoff modeling; distributed approach (3) 

12. Rainfall-runoff modeling; data driven approach (4) 

13. Flood forecasting; Kalman filtering 

14. Future trends 

15. Examination 

 

３ Grading 

There are two components to grading.   

 1) Home work 40%  2) Final Examination 60% 

Students are required to get 60% for each component. 

    

４ Textbooks 
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Subject    Hydraulics         

 

Course number：DMP282E 

Instructor：Prof. Tadaharu Ishikawa  

Term / Time：Fall through Winter 

 

１ Course Description 

This course provides the hydraulic engineering basis for the water-related risk management. 

It covers the fundamental concepts of open channel hydraulics including the equation for 

one-dimensional flow, roughness of channel and normal depth, critical depth, subcritical 

flow, supercritical flow, over flow and jump flow, gradually varied flow, unsteady flow, 

multi-crossed channel. Students are expected to become able to calculate the flood wave 

propagation in a real river. 

 

２ Course Outline (Course Topics) 

    Week 

  １：Framework of fundamental equation  

  ２：Equation for 1-dimention flow 

  ３：Roughness of channel and normal depth 

  ４：Critical depth, Subcritical flow, Supercritical flow 

  ５：Quiz  

  ６：Tour of laboratory 

  ７：Over flow and jump flow 

  ８：Gradually varied flow (1) 

  ９：Gradually varied flow (2) 

 １０：Unsteady flow  

 １１：Multi-crossed channel 

 １２：Junction flow and diversion flow 

 １３：Retarding basin 

 １４：Curved area and bar 

 １５：Examination 

 

３ Grading 

    Class participation (30%), Reports (30%), Final Examination(40%)   

    If a report is late for the deadline, it will be not evaluated.   

 

４ Textbooks 

4-1 Required  

 

 

4-2 Others 
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Subject  Introduction to International Cooperation 

 

Course number：DMP283E 

Instructor：Mr. Mikio Ishiwatari 

Term / Time：Fall through Winter 

 

１ Course Description 

This course provides the basic knowledge on international cooperation: players, objectives, 

target people and implementation mechanism. Japan International Cooperation Agency 

(JICA) experiences on disaster mitigation and regional development, especially on working 

together with local community will be the central focus of the lecture. It also covers the 

subjects of human security in disaster mitigation, relation between gender and community 

based disaster mitigation. This lecture will orient the students how to write their master 

thesis which is requested to take a form of an implementation plan to be submitted to the 

donor agencies.  

 

２ Course Outline (Course Topics) 

    Week 

      １：ODA & JICA 

     ２：To minimize disasters –Lessons from Japan 

     ３：International cooperation in disaster mitigation (1) 

      ４：International cooperation in disaster mitigation (2) 

     ５：Human security in disaster mitigation 

     ６：International contribution of JDR: Japan Disaster Relief Team (1) 

     ７：International contribution of JDR: Japan Disaster Relief Team (2) 

   ８：Relationship between gender & disaster 

     ９：Outline of regional development with residents (1)  

    １０：Outline of regional development with residents (2) 

    １１：Outline of regional development with residents (3) 

    １２：Planning with the residents 

    １３：Community based disaster mitigation (1) 

    １４：Community based disaster mitigation (2) 

  １５：Examination 

 

３ Grading 

 Active participation(30%), Reports(40%), Final Examination(30%) 

 

４ Textbooks 

 

4-1 Required  

 

4-2 Others 
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Subject        Practice on Hydrological Observation, Modeling & Forecasting 

 

Course number：DMP284E 

Instructor：Prof. Amithirigala Widhanelage JAYAWARDENA 

Term / Time：Fall through Winter 

 

 

１ Course Description 

This course aims at consolidating the material covered in Course No. DMP281E 

“Hydrological Observation, Modeling & Forecasting”.  

Exercises related to each topic will be given to the students and they will be discussed and 

explained. It also includes field survey. 

Students performance at these exercises will be counted toward their grades. 

 

２ Course Outline (Course Topics) 

    Week 

      １：Rating curve 

     ２：Intensity-duration-frequency curves 

     ３：Probability distribution; fitting goodness of fit 

      ４：Stochastic modeling - Time series analysis and prediction (1) 

     ５：Stochastic modeling - Time series analysis and prediction (2) 

     ６：Peak flow estimation 

     ７：Derivation of unit hydrograph and Synthetic unit hydrographs 

     ８：Hands on practice on typical rainfall-runoff models (1) 

     ９：Hands on practice on typical rainfall-runoff models (2) 

    １０：Hands on practice on typical rainfall-runoff models (3) 

    １１：Hands on practice on typical rainfall-runoff models (4) 

    １２：Flood forecasting using Kalman Filter 

    １３：Quiz 

    １４：Field Trip (1) 

    １５：Field Trip (2) 

 

 

３ Grading 

There are two components to grading.   

 1) Home work 30%  2)Quiz 40%    3) Final Exam 30% 

Students are required to get 60% for each component. 

 

 

４ Textbooks 

4-1 Required  

 

4-2 Others 
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Subject    Practice on Hydraulics         

 

Course number：DMP285E 

Instructor：Prof. Tadaharu Ishikawa  

Term / Time：Fall through Spring 

 

１ Course Description 

This course aims at consolidating the material covered in Course No. DMP282E 

“Hydraulics”.  

Exercises related to each topic will be given to the students and they will be discussed and 

explained. It also includes field survey. 

Students performance at these exercises will be counted toward their grades. 

 

２ Course Outline (Course Topics) 

    Week 

  １， ２：Framework of fundamental equation  

  ３， ４：Equation for 1-dimention flow 

  ５， ６：Roughness of channel and normal depth 

  ７， ８：Critical depth, Subcritical flow, Supercritical flow (1) 

  ９，１０：Critical depth, Subcritical flow, Supercritical flow (2) 

 １１，１２：Over flow and jump flow (1) 

 １３，１４：Over flow and jump flow (2) 

 １５，１６：Gradually varied flow (1) 

 １７，１８：Gradually varied flow (2) 

 １９，２０：Gradually varied flow (3) 

 ２１，２２：Unsteady flow (1) 

 ２３，２４：Unsteady flow (2) 

 ２５，２６：Multi-crossed channel (1) 

 ２７，２８：Multi-crossed channel (2) 

 ２９，３０：Junction flow and diversion flow 

 

３ Grading 

    Class participation (40%), Reports (60%)  

    If a report is late for the deadline, it will be not evaluated.   

 

４ Textbooks 

4-1 Required  

 

 

4-2 Others 
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Subject  IFRM(1) Basic Concepts of IRBM, IFRM & Global Trends 

 

Course number：DMP380E 

Instructor：Dr. Kuniyoshi Takeuchi 

Term / Time：Fall 

 

１ Course Description 

This course provides the basic concepts of “Integrated Flood Risk Management (IFRM)” 

including disaster risk, natural hazard, societal vulnerability, coping capacity etc. as the 

basis of this Master Program of “Water-related Risk Management”. It also provides the 

current global and international trend and activities including Japanese flood management 

experiences, Hyogo Framework for Action, climate change, sustainable development etc. 

Those will be lectured by various international opinion leaders invited by ICHARM. 

 

２ Course Outline (Course Topics) 

    Week 

  １：Outline of integrated flood risk management (1) 

  ２：Outline of integrated flood risk management (2) 

  ３：Global trends of water-related disasters 

  ４：Basic concepts of IFRM 

  ５：Flood plain management 

  ６：Lessons from the past flood 

  ７：Japanese experiences 

  ８：Global trends (1) 

  ９：Global trends (2) 

 １０：International activities 

 １１：Effects of climate change (1) 

 １２：Effects of climate change (2) 

 １３：Project assessment (1)   

 １４：Project assessment (2) 

 １５：Examination 

 

３ Grading  

            Active participation(30%), Reports(40%), Final Examination(30%)   

 

４ Textbooks 

4-1 Required  

 

4-2 Others 
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Subject    IFRM(2) 'on-structural Measures & Community Defense 

 

Course number：DMP381E 

Instructor：Dr. Kuniyoshi Takeuchi 

Term / Time：Fall through Winter 

 

１ Course Description 

This course focuses on the non-structural measures for Integrated Flood Risk Management 

(IFRM). They include institutional framework, flood insurance, education, flood 

preparedness, early warning, community defense, human behavior and social psychology. 

In community defense, the importance of human networking and organization underpinned 

by historically developed disaster culture will be emphasized. Students are expected to 

provide some local experiences from their home countries followed by some group 

discussions. 

 

２ Course Outline (Course Topics) 

    Week 

  １：Outline of Non-structural measures & Community defense 

  ２：Institutional framework 

  ３：Flood preparedness (1) 

  ４：Flood preparedness (2) 

  ５：Education 

  ６：Emergency response 

  ７：Recovery & Rehabilitation 

  ８：Human behavior and social psychology 

  ９：Early warning (1) 

 １０：Early warning (2) 

 １１：Community defense (1) 

 １２：Community defense (2) 

 １３：Flood insurance  

 １４：Forestation 

 １５：Examination 

 

３ Grading 

        Active participation(30%), Reports(40%), Final Examination(30%)  

 

４ Textbooks 

4-1 Required  

 

4-2 Others 
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Subject        IFRM(3) IRBM & Structural Measures 

 

Course number：DMP382E 

Instructor：Prof. Shoji FUKUOKA 

Term / Time：Fall through Winter 

 

１ Course Description 

This course provides the basic knowledge necessary for selecting and designing the 

structural measures for IFRM. The course first describes the river administration and 

planning for application of IFRM. Especially the methodology of comprehensive river  

management will be emphasized that includes planning of flood control, flood hydraulics 

and sediment movement to river channels and dam reservoirs. This will be followed by 

specific technologies of channel control and channel improvement. 

 

２ Course Outline (Course Topics) 

    Week 

１． Outline, planning and administration of rivers 

２． River Design (1)  Procedure of river planning, Plan/longitudinal /cross section of 

rivers 

３． River Design (2)  Designed discharge, High water level, Observation of floods 

４． River Design (3)  Meaning of observation of discharge and water height, Design and 

planning of dikes  

５． River Design (4)  Design of medium and small size rivers 

６． River Channel Planning (1)  Hydraulic of flood flow, Water surface profile, Marks of 

flood level 

７． River Channel Planning (2)  Hydraulic structures – dike, revetment, Spur dike, weir  

８． River Channel Planning (3)  Dam, Reservoir, Diversion/Confluence 

９． River Channel Planning (4) Sediment transport, Scour, Sedimentation, Transportation, 

Measurement and estimation of sediment load 

１０．River Channel Planning (5)  Form of river bed, Sand wave , Bar, Meandering 

１１．River Management (1)  Maintenance and management of river 

１２．River Management (2)   River management under construction 

１３．Integrated River Basin Management (1) 

１４．Integrated River Basin Management (2) 

１５．Examination     

 

３ Grading 

     Reports (20%)  Final examination (80%) 

 

４ Textbooks   

4-1 Required  

4-2 Others  

  prints made by the instructors 
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Subject    Hazard Mapping & Evacuation Planning         

 

Course number：DMP383E 

Instructor：Mr. Shigenobu Tanaka  

Term / Time：Fall 

 

１ Course Description 

This course provides not only general knowledge on flood hazard maps (FHM) in Japan 

and the world, but also professional knowledge and techniques which are indispensable for 

FHM such as run-off analysis, GIS and inundation analysis.  In addition, students will also 

learn/understand information to be included in FHM, how to disseminate and utilize FHM 

through town watching (field survey and interviewing).  

 

２ Course Outline (Course Topics) 

    Week 

  １：Outline of flood hazard map   

  ２：Evacuation Planning 

  ３：Inundation analysis (1) 

  ４：Inundation analysis (2) 

  ５：Mapping and GIS 

  ６：Anticipated inundation area in Flood Hazard Map 

  ７：Latest technology for FHM 

  ８：Application of AROS data for FHM 

  ９：Topography of river and its alluvial plains 

 １０：Dissemination and Utilization of FHM 

 １１：Town Watching (1) 

 １２：Town Watching (2) 

 １３：Flood Hazard Map around the World 

 １４：Discussion 

 １５：Examination 

 

３ Grading 

    Active participation (40%), Reports (30%), Final Exam (30%)  

    If a report is late for the deadline, it will be not evaluated.   

 

４ Textbooks 

4-1 Required  

 

 

4-2 Others 
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Subject    Sustainable Reservoir Development & Management 

 

Course number：DMP384E 

Instructor：Dr. Norihisa Matsumoto 

Term / Time：Fall through Winter 

 

１ Course Description 

This course provides the basic ideas of dam reservoir design and construction. The lecture 

starts from the multiple objectives of dam reservoirs and looks into their environmental 

(including sediments) and societal impacts. The lecture covers the basic methodologies of 

planning of capacity and site selection, environmental impact assessment, sediment 

management and operation and maintenance of dam reservoirs. The students are expected 

to experience a preliminary but concrete process of environmental assessment of reservoirs 

and gets insight of the role of reservoirs dealing with climate changes.  

 

２ Course Outline (Course Topics) 

    Week 

１．Outline of Dam Engineering 

２．Flood Control Plan 

３．Flood Control Operation 

４．Water Resources Planning 

５．Planning of Multi-purpose Dam 

６．Benefits of Dams 

７．Environmental Impact of Dams (1)  

８．Environmental Impact of Dams (2) 

９．Sediment Management in Reservoirs (1) 

１０．Sediment Management in Reservoirs (2) 

１１．Dam Construction (1) 

１２．Dam Construction (2) 

１３．Dam Management 

１４．Effective Use of Existing Dams 

１５．Roles of Dams in 21st Century 

 

３ Grading 

        Class participation (30%) 、Report and Final examination (70%) 

 If you miss the deadline for reports, your reports will only be evaluated for  

 a certain percentage of what they are supposed to be: 

    Up to seven days: 70% 

    Eight days or longer: 50%    

４ Textbooks 

4-1 Required  

4-2 Others 
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Subject     Control Measures for Landslide & Debris Flow 

 

Course number：DMP385E 

Instructor：Dr. Shun Okubo 

Term / Time：Fall through Winter 

 

１ Course Description 

This course provides the necessary knowledge and understanding of landslide and debris 

flow phenomena and their control measures necessary to exercise the IFRM. The lecture 

will illustrate the devastating phenomena and the causes of landslides and debris flows and 

provide the basic concepts of sabo works which control both hill slopes and channels. It 

will cover the important role of hazard mapping for sediment-related disasters in both 

structural and non-structural measures. The students are guided to some sabo protection 

sites near by Tsukuba area.  

 

２ Course Outline (Course Topics) 

    Week 

１．Outline of sediment-related disasters 

２．Introduction to sabo projects 

３．Countermeasures for sediment-related disasters 

４．Hazard mapping for sediment-related disasters 

５．Comprehensive sediment-related disaster measures 

６．Countermeasures for earthquake-induced natural dams 

７．Sabo works in arid area and reforestation of degraded lands  

８．Volcanic sabo works 

９．Application of sabo works and landslide countermeasures to overseas countries 

１０．Introduction of landslides 

１１．Characteristics and topography of landslides 

１２．Stability analysis for landslide 

１３．Survey and emergency response for landslide 

１４．Maintenance measures for roads and reservoirs in landslide areas 

      １５．Permanent measures for landslide damage reduction 

 

３ Grading  

 Class participation (30%) A Report and Final examination (70%) 

 

４ Textbooks 

4-1 Required  

 

 

4-2 Others 
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Subject  Practice on Integrated Flood Risk Management 

 

Course number：DMP386E 

Instructor：Dr. Kuniyoshi Takeuchi 

Term / Time：Fall through Spring 

 

１ Course Description 

This course aims at consolidating the material covered in Course No. DMP380E 

“IFRM(1) Basic Concepts of IRBM, IFRM & Global Trends”, DMP381E “IFRM(2) 

Non-structural Measures & Community Defense” and DMP382E “IFRM(3) IRBM & 

Structural Measures”. 

Exercises related to each topic will be given to the students and they will be discussed and 

explained. It also includes field survey. 

Students performance at these exercises will be counted toward their grades. 

 

２ Course Outline (Course Topics) 

    Week 

  １：Practice on River Channel Planning (1)   

  ２：Practice on River Channel Planning (2) 

  ３：Practice on River Channel Planning (3) 

  ４：Practice on River Channel Planning (4) 

  ５：Practice on River Channel Planning (5) 

  ６：Practice on River Channel Planning (6) 

  ７：Practice on River Channel Planning (7) 

  ８：Practice on River Channel Planning (8) 

  ９：Practice on River Channel Planning (9) 

 １０：Practice on River Channel Planning (10) 

 １１：Practice on River Channel Planning (11) 

 １２：Project Assessment (1) 

 １３：Project Assessment (2)   

 １４：Flood control planning (1) 

 １５：Flood control planning (2) 

 

３ Grading  

            Class participation(40%), Reports(60%)   

 

４ Textbooks 

4-1 Required  

 

4-2 Others 
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Subject    Practice on Hazard Mapping & Evacuation Planning         

 

Course number：DMP387E 

Instructor：Mr. Shigenobu Tanaka  

Term / Time：Fall through Spring 

 

１ Course Description 

This course aims at consolidating the material covered in Course No. DMP383E 

“Hazard Mapping & Evacuation Planning”. 

Exercises related to each topic will be given to the students and they will be discussed and 

explained. It also includes field survey. 

Students performance at these exercises will be counted toward their grades. 

 

２ Course Outline (Course Topics) 

    Week 

  １：Inundation analysis (1)   

  ２：Inundation analysis (2) 

  ３：Inundation analysis (3) 

  ４：Inundation analysis (4) 

  ５：Mapping and GIS (1) 

  ６：Mapping and GIS (2) 

  ７：Mapping and GIS (3) 

  ８：Mapping and GIS (4) 

  ９：Town Watching (1) 

 １０：Town Watching (2) 

 １１：Town Watching (3) 

 １２：Town Watching (4) 

 １３：Town Watching (5) 

 １４：Town Watching (6) 

 １５：Town Watching (7) 

 

３ Grading 

    Active participation (40%), Reports (30%), Final Exam (30%)  

    If a report is late for the deadline, it will be not evaluated.   

 

４ Textbooks 

4-1 Required  

 

 

4-2 Others 
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Subject    Practice on Sustainable Reservoir Development & Management 

 

Course number：DMP388E 

Instructor：Dr. Norihisa Matsumoto 

Term / Time：Fall through Spring 

 

１ Course Description 

This course aims at consolidating the material covered in Course No. DMP384E 

“Sustainable Reservoir Development & Management”.  

Exercises related to each topic will be given to the students and they will be discussed and 

explained. It also includes field survey. 

Students performance at these exercises will be counted toward their grades. 

 

２ Course Outline (Course Topics) 

    Week 

１．On-sight Survey for Dam Construction Site (Isawa Dam) (1) 

２．On-sight Survey for Dam Construction Site (Isawa Dam) (2) 

３．On-sight Survey for Dam Construction Site (Isawa Dam) (3) 

４．On-sight Survey for Dam Construction Site (Isawa Dam) (4) 

５．On-sight Survey for Dam Construction Site (Isawa Dam) (5) 

６．Field Survey on Dam Administration (Kawaji Dam, Ikari Dam) (1) 

７．Field Survey on Dam Administration (Kawaji Dam, Ikari Dam) (2) 

８．Field Survey on Dam Administration (Kawaji Dam, Ikari Dam) (3) 

９．Field Survey on Dam Administration (Kawaji Dam, Ikari Dam) (4) 

１０．Practice on Dam Design (1) 

１１．Practice on Dam Design (2) 

１２．Practice on Dam Design (3) 

１３．Practice on Dam Design (4) 

１４．Application for other countries (1) 

１５．Application for other countries (2) 

 

３ Grading  

        Class participation (30%) 、Report and Final examination (70%)       

 If you miss the deadline for reports, your reports will only be evaluated for  

 a certain percentage of what they are supposed to be: 

    Up to seven days: 70% 

    Eight days or longer: 50%    

 

４ Textbooks 

4-1 Required  

 

4-2 Others 
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Subject     PrPrPrPractice on Control Measures for Landslide & Debris Flowactice on Control Measures for Landslide & Debris Flowactice on Control Measures for Landslide & Debris Flowactice on Control Measures for Landslide & Debris Flow 

 

Course number：DMP389E 

Instructor：Dr. Shun Okubo 

Term / Time：Fall through Spring 

 

１ Course Description 

This course aims at consolidating the material covered in Course No. DMP385E 

“Control Measures for Landslide & Debris Flow”.  

Exercises related to each topic will be given to the students and they will be discussed and 

explained. It also includes field survey. 

Students performance at these exercises will be counted toward their grades. 

 

２ Course Outline (Course Topics) 

    Week 

１．On-sight Survey for Sabo/Landslide Projects (1) 

２．On-sight Survey for Sabo/Landslide Projects (2) 

３．On-sight Survey for Sabo/Landslide Projects (3) 

４．On-sight Survey for Sabo/Landslide Projects (4) 

５．On-sight Survey for Sabo/Landslide Projects (5) 

６．On-sight Survey for Sabo/Landslide Projects (6) 

７．On-sight Survey for Sabo/Landslide Projects (7)  

８．On-sight Survey for Sabo/Landslide Projects (8) 

９．On-sight Survey for Sabo/Landslide Projects (9) 

１０．Training of Development of Procedures for Sediment Disaster Warning and 

Evacuation (1) 

１１．Training of Development of Procedures for Sediment Disaster Warning and 

Evacuation (2) 

１２．Training of Development of Procedures for Sediment Disaster Warning and 

Evacuation (3) 

１３．Training of Development of Procedures for Sediment Disaster Warning and 

Evacuation (4) 

１４．Application of Sabo/Landslide Projects to Overseas Countries (1) 

      １５．Application of Sabo/Landslide Projects to Overseas Countries (2) 

 

３ Grading  

 Class participation (30%) A Report and Final examination (70%) 

 

４ Textbooks 

4-1 Required  

 

 

4-2 Others 
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IC

H
A

R
M

)

秋
～

冬
秋
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講
義

名

担
当

講
師

日
時

日
時

日
時

日
時

時
期 1

1
0
月

1
9
日

河
川

計
画

・
管

理
概

論
福

岡
教

授
（
中

央
大

学
）

1
0
月

3
0
日

洪
水

ハ
ザ

ー
ド

マ
ッ

プ
概

論
田

中
上

席
（
IC

H
A

R
M

)
1
0
月

2
4
日

ダ
ム

工
学

概
論

坂
本

理
事

長
（

土
木

研
究

所
）

1
0
月

2
5
日

土
砂

災
害

の
実

態
大

久
保

理
事

長
（
治

水
砂

防
協

会
）

2
1
0
月

1
9
日

河
川

計
画

（
１

）
福

岡
教

授
（
中

央
大

学
）

1
1
月

1
9
日

避
難

計
画

田
中

上
席

（
IC

H
A

R
M

)
1
0
月

2
4
日

洪
水

調
節

計
画

箱
石

上
席

（
土

木
研

究
所

）

1
0
月

2
5
日

砂
防

事
業

概
論

大
久

保
理

事
長

（
治

水
砂

防
協

会
）

3
1
0
月

2
3
日

河
川

計
画

（
２

）
福

岡
教

授
（
中

央
大

学
）

1
1
月

2
日

氾
濫

解
析

（
１

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

1
0
月

2
4
日

洪
水

調
節

操
作

箱
石

上
席

（
土

木
研

究
所

）

1
0
月

2
5
日

土
砂

災
害

対
策

技
術

石
川

教
授

（
東

京
農

工
大

）

4
1
0
月

2
3
日

河
川

計
画

（
３

）
福

岡
教

授
（
中

央
大

学
）

1
1
月

5
日

氾
濫

解
析

（
２

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

1
2
月

2
0
日

水
資

源
計

画
吉

田
グ

ル
ー

プ
長

（
土

木
研

究
所

）

1
1
月

2
8
日

土
砂

災
害

ハ
ザ

ー
ド

マ
ッ

プ
高

梨
理

事
（
砂

防
フ

ロ
ン

テ
ィ

ア
整

備
機

構
）

5
1
0
月

2
9
日

河
川

計
画

（
４

）
福

岡
教

授
（
中

央
大

学
）

1
0
月

3
0
日

マ
ッ

ピ
ン

グ
と

G
IS

ハ
プ

専
門

研
究

員 （
IC

H
A

R
M

)

1
2
月

2
1
日

多
目

的
ダ

ム
計

画
海

野
主

研
（

土
木

研
究

所
）

1
2
月

1
7
日

総
合

的
土

砂
災

害
対

策
大

久
保

理
事

長
（
治

水
砂

防
協

会
）

6
1
0
月

2
9
日

河
道

計
画

（
１

）
福

岡
教

授
（
中

央
大

学
）

1
1
月

5
日

ハ
ザ

ー
ド

マ
ッ

プ
に

お
け

る
想

定
氾

濫
区

域
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

2
月

1
2
日

ダ
ム

の
効

用
川

崎
研

究
官

（
国

総
研

）
1
2
月

2
1
日

地
震

な
ど

に
よ

る
天

然
ダ

ム
対

策
小

山
内

室
長

（
国

総
研

）

7
1
2
月

1
7
日

河
道

計
画

（
２

）
服

部
主

研
（
国

総
研

）
1
1
月

2
2
日

洪
水

ハ
ザ

ー
ド

マ
ッ

プ
の

最
新

技
術

(H
it
ac

h
i)

2
月

1
8
日

ダ
ム

の
環

境
へ

の
影

響
（
１

）
天

野
上

席
（

土
木

研
究

所
）

2
月

1
5
日

乾
燥

地
の

砂
防

と
荒

廃
地

の
緑

化

池
谷

理
事

長
（
砂

防
地

す
べ

り
技

術
セ

ン
タ

ー
）

8
1
2
月

1
7
日

河
道

計
画

（
３

）
服

部
主

研
（
国

総
研

）
1
1
月

1
9
日

ハ
ザ

ー
ド

マ
ッ

プ
に

お
け

る
A

R
O

S
デ

ー
タ

の
適

用
(J

A
X
A

)
2
月

1
9
日

ダ
ム

の
環

境
へ

の
影

響
（
２

）
角

　
准

教
授

（
京

都
大

学
）

2
月

1
5
日

火
山

砂
防

山
田

助
教

授
（

北
海

道
大

学
）

9
1
月

8
日

河
道

計
画

（
４

）
渡

邉
上

席
（
寒

地
土

木
研

究
所

）

1
1
月

1
2
日

河
川

と
沖

積
平

野
の

地
形

学
海

津
教

授
（
名

古
屋

大
学

）
2
月

1
9
日

貯
水

池
土

砂
管

理
（
１

）
角

　
准

教
授

（
京

都
大

学
）

2
月

1
8
日

砂
防

・
地

す
べ

り
対

策
技

術
の

海
外

へ
の

適
用

事
例

渡
辺

所
長

（
国

際
社

会
開

発
協

力
研

究
所

）

1
0

1
月

1
5
日

河
道

計
画

（
５

）
渡

邉
上

席
（
寒

地
土

木
研

究
所

）

1
1
月

2
8
日

ハ
ザ

ー
ド

マ
ッ

プ
の

配
布

と
利

用
田

中
上

席
（
IC

H
A

R
M

)
2
月

1
9
日

貯
水

池
土

砂
管

理
（
２

）
角

　
准

教
授

（
京

都
大

学
）

2
月

1
8
日

地
す

べ
り

概
論

吉
松

弘
行

（
ア

イ
エ

ス
テ

ー
）

1
1

3
月

1
1
日

河
川

管
理

（
１

）
福

岡
教

授
（
中

央
大

学
）

1
1
月

1
4
日

タ
ウ

ン
ウ

ォ
ッ

チ
ン

グ
（
１

）
小

川
教

授
（

富
士

常
葉

大
学

）

2
月

2
0
日

ダ
ム

の
建

設
（
１

）
山

口
上

席
（

土
木

研
究

所
）

2
月

2
2
日

地
す

べ
り

の
特

徴
と

地
形

笠
井

研
究

員
（

土
木

研
究

所
）

1
2

3
月

1
1
日

河
川

管
理

（
２

）
福

岡
教

授
（
中

央
大

学
）

1
1
月

1
6
日

タ
ウ

ン
ウ

ォ
ッ

チ
ン

グ
（
２

）
小

川
教

授
（

富
士

常
葉

大
学

）

2
月

2
0
日

ダ
ム

の
建

設
（
２

）
高

須
理

事
（

ダ
ム

セ
ン

タ
ー

）

2
月

2
2
日

地
す

べ
り

斜
面

の
安

定
解

析
綱

木
部

長
（
砂

防
地

す
べ

り
技

術
セ

ン
タ

ー
）

1
3

1
月

1
1
日

統
合

流
域

マ
ネ

ジ
メ

ン
ト

（
１

）
忌

部
理

事
（
雨

水
貯

留
浸

透
技

術
協

会
）

1
1
月

1
2
日

世
界

の
洪

水
ハ

ザ
ー

ド
マ

ッ
プ

P
ro

f.
 M

e
u
le

n
(U

N
E
S
C

O
-

IH
E
)

2
月

2
0
日

ダ
ム

の
管

理
山

口
上

席
（

土
木

研
究

所
）

2
月

2
2
日

地
す

べ
り

調
査

と
応

急
対

策
藤

澤
上

席
（

土
木

研
究

所
）

1
4

1
月

1
1
日

統
合

流
域

マ
ネ

ジ
メ

ン
ト

（
２

）
忌

部
理

事
（
雨

水
貯

留
浸

透
技

術
協

会
）

1
1
月

3
0
日

講
義

の
内

容
に

関
す

る
議

論
田

中
上

席
（
IC

H
A

R
M

)
2
月

2
1
日

既
設

ダ
ム

有
効

活
用

松
本

顧
問

（
ダ

ム
セ

ン
タ

ー
）

2
月

2
7
日

地
す

べ
り

地
に

お
け

る
道

路
保

全
、

貯
水

池
保

全
対

策

藤
澤

上
席

（
土

木
研

究
所

）

1
5

1
月

2
5
日

テ
ス

ト
1
1
月

3
0
日

テ
ス

ト
2
月

2
1
日

２
１

世
紀

に
お

け
る

ダ
ム

の
役

割
松

本
顧

問
（

ダ
ム

セ
ン

タ
ー

）

2
月

2
7
日

地
す

べ
り

災
害

被
害

緩
和

の
た

め
の

恒
久

対
策

石
田

主
研

（
土

木
研

究
所

）

秋
～

冬
秋

秋
～

冬
秋

～
冬

福
岡

　
捷

二
　

教
授

（
中

央
大

学
）

田
中

　
茂

信
　

上
席

研
究

員
（
IC

H
A

R
M

)
松

本
　

徳
久

　
顧

問
（
（
財

）
ダ

ム
技

術
セ

ン
タ

ー
）

大
久

保
　

駿
　

理
事

長
（
（
社

）
治

水
砂

防
協

会
）

(6
)　

統
合

洪
水

リ
ス

ク
マ

ネ
ジ

メ
ン

ト
(3

)
構

造
物

対
策

(7
) 

洪
水

ﾊ
ｻ

ﾞｰ
ﾄﾞ

ﾏ
ｯ
ﾌ
ﾟと

避
難

計
画

(8
) 

ダ
ム

工
学

(9
) 

地
す

べ
り

対
策

と
砂

防
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2
0
0
7
-
2
0
0
8
　

修
士

研
修

コ
ー

ス
　

「
防

災
政

策
プ

ロ
グ

ラ
ム

（
水

災
害

リ
ス

ク
マ

ネ
ジ

メ
ン

ト
コ

ー
ス

)」
　

カ
リ

キ
ュ

ラ
ム

一
覧

表
　

（
演

習
）

※
役

職
名

は
当

時

講
義

名

担
当

講
師

日
時

日
時

日
時

時
期 1

1
0
月

1
7
日

水
位

流
量

曲
線

ｼ
ﾞ ｬ

ﾔ
ﾜ

ﾙ
ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
0
月

1
1
日

基
礎

方
程

式
の

枠
組

み
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

1
2
月

1
4
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

1
2
月

1
3
日

河
道

計
画

演
習

（
１

）
服

部
主

研
（
国

総
研

）

2
1
0
月

2
2
日

強
度

・
持

続
時

間
・
頻

度
（
ID

F
)曲

線
ｼ

ﾞｬ
ﾔ

ﾜ
ﾙ

ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
0
月

1
1
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

1
2
月

1
7
日

漸
変

流
（
２

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

1
2
月

1
3
日

河
道

計
画

演
習

（
２

）
服

部
主

研
（
国

総
研

）

3
1
0
月

2
3
日

水
文

統
計

ｼ
ﾞｬ

ﾔ
ﾜ

ﾙ
ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
0
月

1
2
日

１
次

元
の

流
水

の
方

程
式

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

1
2
月

1
9
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

1
月

8
日

河
道

計
画

演
習

（
３

）
渡

邉
上

席
（

寒
地

土
木

研
究

所
）

4
1
0
月

2
6
日

確
率

モ
デ

ル
（
時

系
列

解
析

と
予

測
）
（
１

）
ｼ

ﾞｬ
ﾔ

ﾜ
ﾙ

ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
0
月

1
5
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

1
2
月

2
1
日

漸
変

流
（
３

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

1
月

1
5
日

河
道

計
画

演
習

（
４

）
渡

邉
上

席
（

寒
地

土
木

研
究

所
）

5
1
0
月

2
6
日

確
率

モ
デ

ル
（
時

系
列

解
析

と
予

測
）
（
２

）
ｼ

ﾞｬ
ﾔ

ﾜ
ﾙ

ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
0
月

1
6
日

河
道

抵
抗

と
等

流
水

深
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

1
月

7
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

1
2
月

1
8
日

プ
ロ

ジ
ェ

ク
ト

評
価

（
１

）
湧

川
次

長
（

国
土

技
術

開
発

ｾ
ﾝ
ﾀ
ｰ

）

6
1
1
月

9
日

ピ
ー

ク
流

量
解

析
ｼ

ﾞｬ
ﾔ

ﾜ
ﾙ

ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
0
月

1
6
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

1
月

7
日

不
定

流
（
１

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

1
2
月

1
8
日

プ
ロ

ジ
ェ

ク
ト

評
価

（
２

）
湧

川
次

長
（

国
土

技
術

開
発

ｾ
ﾝ
ﾀ
ｰ

）

7
1
1
月

9
日

単
位

図
法

と
合

成
法

の
誘

導
ｼ

ﾞｬ
ﾔ

ﾜ
ﾙ

ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
0
月

1
8
日

限
界

水
深

、
常

流
と

射
流

（
１

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

1
月

7
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

3
月

1
3
日

現
地

見
学

（
１

）
　

斐
伊

川
出

雲
河

川
国

道
事

務
所

8
1
1
月

2
6
日

流
出

モ
デ

ル
演

習
（
１

）
ｼ

ﾞｬ
ﾔ

ﾜ
ﾙ

ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
0
月

1
8
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

1
月

8
日

不
定

流
（
２

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

3
月

1
3
日

現
地

見
学

（
２

）
　

斐
伊

川
出

雲
河

川
国

道
事

務
所

9
1
1
月

2
6
日

流
出

モ
デ

ル
演

習
（
２

）
ｼ

ﾞｬ
ﾔ

ﾜ
ﾙ

ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
0
月

1
9
日

限
界

水
深

、
常

流
と

射
流

（
２

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

1
月

1
0
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

3
月

1
4
日

現
地

見
学

（
３

）
　

太
田

川
太

田
川

河
川

事
務

所

1
0

1
1
月

2
6
日

流
出

モ
デ

ル
演

習
（
３

）
ｼ

ﾞｬ
ﾔ

ﾜ
ﾙ

ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
0
月

1
9
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

1
月

1
5
日

複
断

面
水

路
（
１

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

3
月

1
4
日

現
地

見
学

（
４

）
　

太
田

川
太

田
川

河
川

事
務

所

1
1

1
2
月

1
2
日

流
出

モ
デ

ル
演

習
（
４

）
ｼ

ﾞｬ
ﾔ

ﾜ
ﾙ

ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
1
月

1
8
日

堰
を

越
え

る
流

れ
と

跳
水

（
１

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

1
月

1
6
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

4
月

2
2
日

現
地

見
学

（
５

）
　

環
七

地
下

放
水

路
忌

部
理

事
（

雨
水

貯
留

浸
透

技
術

協
会

）

1
2

1
2
月

1
2
日

洪
水

予
測

（
カ

ル
マ

ン
フ

ィ
ル

タ
ー

）
ｼ

ﾞｬ
ﾔ

ﾜ
ﾙ

ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
1
月

2
8
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

1
月

1
6
日

複
断

面
水

路
（
２

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

4
月

2
2
日

現
地

見
学

（
６

）
　

鶴
見

川
遊

水
地

忌
部

理
事

（
雨

水
貯

留
浸

透
技

術
協

会
）

1
3

1
2
月

1
3
日

小
テ

ス
ト

ｼ
ﾞｬ

ﾔ
ﾜ

ﾙ
ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
2
月

1
1
日

堰
を

越
え

る
流

れ
と

跳
水

（
２

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

1
月

1
6
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

5
月

2
8
日

現
地

見
学

（
７

）
　

渡
良

瀬
遊

水
地

利
根

川
上

流
河

川
事

務
所

1
4

3
月

7
日

補
講

（
１

）
ｼ

ﾞｬ
ﾔ

ﾜ
ﾙ

ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
2
月

1
1
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

1
月

1
8
日

合
流

と
分

流
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

9
月

8
日

現
地

見
学

（
８

）
　

信
濃

川
分

水
路

信
濃

川
河

川
事

務
所

1
5

3
月

7
日

補
講

（
２

）
ｼ

ﾞｬ
ﾔ

ﾜ
ﾙ

ﾀ
ﾞﾅ

指
導

監
（
IC

H
A

R
M

）

1
2
月

1
4
日

漸
変

流
（
１

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

1
月

1
8
日

オ
ス

テ
ィ

専
門

研
究

員
（
IC

H
A

R
M

)

9
月

1
1
日

現
地

見
学

（
９

）
　

一
ノ

関
遊

水
地

岩
手

河
川

国
道

事
務

所

（
6
）
　

統
合

洪
水

リ
ス

ク
マ

ネ
ジ

メ
ン

ト
　

演
習

竹
内

　
邦

良
　

ｾ
ﾝ
ﾀ
ｰ

長
（
IC

H
A

R
M

)

(2
) 
河

川
工

学
　

演
習

秋
～

春

石
川

　
忠

晴
　

教
授

（
東

京
工

業
大

学
）

秋
～

春

(1
)　

水
文

観
測

と
モ

デ
リ

ン
グ

、
予

測
　

演
習

ｼ
ﾞｬ

ﾔ
ﾜ
ﾙ

ﾀ
ﾞﾅ

　
指

導
監

（
IC

H
A

R
M

）

秋
～

春
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講
義

名

担
当

講
師

日
時

日
時

日
時

時
期 1

1
1
月

2
日

氾
濫

解
析

（
１

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

2
月

2
5
日

ダ
ム

計
画

演
習

（
１

）
岩

下
主

研
（
土

木
研

究
所

）
2
月

1
3
日

土
砂

災
害

ハ
ザ

ー
ド

マ
ッ

プ
の

作
成

演
習

（
１

）

2
1
1
月

5
日

氾
濫

解
析

（
２

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

2
月

2
5
日

ダ
ム

計
画

演
習

（
２

）
佐

藤
主

研
（
土

木
研

究
所

）
2
月

1
3
日

土
砂

災
害

ハ
ザ

ー
ド

マ
ッ

プ
の

作
成

演
習

（
２

）

3
1
1
月

7
日

氾
濫

解
析

（
３

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

2
月

2
6
日

ダ
ム

計
画

演
習

（
３

）
櫻

井
主

研
（
土

木
研

究
所

）
2
月

1
3
日

土
砂

災
害

ハ
ザ

ー
ド

マ
ッ

プ
の

作
成

演
習

（
３

）

4
1
1
月

7
日

氾
濫

解
析

（
４

）
オ

ス
テ

ィ
専

門
研

究
員

（
IC

H
A

R
M

)

2
月

2
6
日

ダ
ム

計
画

演
習

（
４

）
櫻

井
主

研
（
土

木
研

究
所

）
2
月

1
3
日

土
砂

災
害

ハ
ザ

ー
ド

マ
ッ

プ
の

作
成

演
習

（
４

）

5
1
0
月

3
0
日

マ
ッ

ピ
ン

グ
と

G
IS

（
１

）
ハ

プ
専

門
研

究
員 （
IC

H
A

R
M

)

2
月

2
9
日

各
国

へ
の

適
用

演
習

（
１

）
2
月

2
9
日

砂
防

・
地

す
べ

り
対

策
技

術
の

海
外

へ
の

適
用

事
例

（
１

）

6
1
0
月

3
1
日

マ
ッ

ピ
ン

グ
と

G
IS

（
２

）
ハ

プ
専

門
研

究
員 （
IC

H
A

R
M

)

2
月

2
9
日

各
国

へ
の

適
用

演
習

（
２

）
2
月

2
9
日

砂
防

・
地

す
べ

り
対

策
技

術
の

海
外

へ
の

適
用

事
例

（
２

）

7
1
0
月

3
1
日

マ
ッ

ピ
ン

グ
と

G
IS

（
３

）
ハ

プ
専

門
研

究
員 （
IC

H
A

R
M

)

3
月

1
3
日

ダ
ム

建
設

事
業

現
地

見
学

（
尾

原
ダ

ム
）

斐
伊

川
・
神

戸
川

総
合

開
発

工
事

事
務

所

5
月

2
9
日

荒
廃

地
緑

化
実

施
調

査
　

大
薙

山
腹

工
日

光
砂

防
事

務
所

8
1
1
月

2
日

マ
ッ

ピ
ン

グ
と

G
IS

（
４

）
ハ

プ
専

門
研

究
員 （
IC

H
A

R
M

)

9
1
1
月

1
日

タ
ウ

ン
ウ

ォ
ッ

チ
ン

グ
（
１

）
　

オ
リ

エ
ン

テ
ー

シ
ョ

ン
小

川
教

授
（

富
士

常
葉

大
学

）

3
月

1
4
日

ダ
ム

管
理

所
現

地
調

査
（
温

井
ダ

ム
）

温
井

ダ
ム

管
理

所
5
月

2
9
日

荒
廃

地
緑

化
実

施
調

査
　

足
尾

山
腹

工
渡

良
瀬

河
川

事
務

所

1
0

1
1
月

1
日

タ
ウ

ン
ウ

ォ
ッ

チ
ン

グ
（
２

）
　

栗
橋

町
小

川
教

授
（

富
士

常
葉

大
学

）

9
月

8
日

地
震

砂
防

実
地

調
査

　
芋

川
湯

沢
砂

防
事

務
所

1
1

1
1
月

2
日

タ
ウ

ン
ウ

ォ
ッ

チ
ン

グ
（
３

）
　

グ
ル

ー
プ

デ
ィ

ス
カ

ッ
シ

ョ
ン

小
川

教
授

（
富

士
常

葉
大

学
）

5
月

2
8
日

ダ
ム

管
理

所
現

地
調

査
（
川

治
ダ

ム
、

五
十

里
ダ

ム
）

鬼
怒

川
統

合
管

理
所

1
2

1
1
月

1
5
日

タ
ウ

ン
ウ

ォ
ッ

チ
ン

グ
（
４

）
　

伊
勢

市
内

小
川

教
授

（
富

士
常

葉
大

学
）

9
月

9
日

水
系

砂
防

実
地

調
査

常
願

寺
川

立
山

砂
防

事
務

所

1
3

1
1
月

1
5
日

タ
ウ

ン
ウ

ォ
ッ

チ
ン

グ
（
５

）
　

伊
勢

市
内

小
川

教
授

（
富

士
常

葉
大

学
）

9
月

1
0
日

ダ
ム

建
設

事
業

現
地

見
学

（
胆

沢
ダ

ム
）

胆
沢

ダ
ム

工
事

事
務

所

1
4

1
1
月

1
5
日

タ
ウ

ン
ウ

ォ
ッ

チ
ン

グ
（
６

）
　

伊
勢

市
内

小
川

教
授

（
富

士
常

葉
大

学
）

1
5

1
1
月

1
9
日

タ
ウ

ン
ウ

ォ
ッ

チ
ン

グ
（
７

）
　

総
合

議
論

IC
H

A
R

M

高
梨

理
事

（
砂

防
フ

ロ
ン

テ
ィ

ア
整

備
機

構
）

池
谷

理
事

長
、

古
賀

ｾ
ﾝ
ﾀ
ｰ

長
（
国

総
研

）
、

寺
田

ｸ
ﾞﾙ

ｰ
ﾌ
ﾟ長

（
土

研
）

松
本

顧
問

山
口

上
席

秋
秋

～
春

秋
～

春

(8
) 
ダ

ム
工

学
　

演
習

松
本

　
徳

久
　

顧
問

（
（
財

）
ダ

ム
技

術
セ

ン
タ

ー
）

(7
) 
洪

水
ﾊ

ｻ
ﾞｰ

ﾄﾞ
ﾏ
ｯ
ﾌ
ﾟと

避
難

計
画

　
演

習

田
中

　
茂

信
　

上
席

研
究

員
（
IC

H
A

R
M

)

(9
) 
地

す
べ

り
対

策
と

砂
防

　
演

習

大
久

保
　

駿
　

理
事

長
（
（
社

）
治

水
砂

防
協

会
）
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Based on the recommendation of the Faculties of 

the National Graduate Institute for Policy Studies, and  

the Public Works Research Institute, 

 

the National Graduate Institute for Policy Studies 

hereby confers the degree 

 

 of 

  

Master of Disaster Management 
 

upon 

 

Student name 
 

for having successfully completed all of the requirements of the  

Disaster Management Policy Program 

 

on this, the seventeenth day of September, 2008  
 

 

 

 

 

                             President                                                                          

                             National Graduate Institute for Policy Studies        

 

 

 

 
                            

 

                             Director                                                                      

                             International Centre for Water Hazard and Risk Management,  

                             Public Works Research Institute 
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CertificateCertificateCertificateCertificate    
 

 No. 001 

    

    

This is to certify that 

 

 

 

 

enrolled for the Water-related Disaster Management Course at  

 

the International Centre for Water Hazard and Risk Management (ICHARM)  

 

under the auspices of UNESCO during October 2007- September 2008  

 

and completed the course successfully on this, the 18th of September, 2008.  

                                                                                              

    

    

    

   Kuniyoshi Takeuchi                            Tadahiko Sakamoto    

                                    Director of ICHARM             Chief Executive of PWRI 

                               

 

 

 

International Centre for Water Hazard and Risk Management (ICHARM) 

under the auspices of UNESCO 

 

Public Works Research Institute (PWRI) 
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講師一覧表 
  

74



2007-2008　「防災政策プログラム（水災害リスクマネジメントコース)」　関係講師一覧表

(所属・役職は当時)

講義名 氏名 所属 役職

1 Disaster Management Policy 森地　茂 政策研究大学院大学(GRIPS) 教授

2 Disaster Risk Management 岡崎　健二 政策研究大学院大学(GRIPS) 教授

3
Amithirigala Widhanelage
JAYAWARDENA

（独）土木研究所　水災害・ﾘｽｸﾏﾈｼﾞﾒﾝﾄ国際ｾﾝﾀｰ 研究・研修指導監

4 深見　和彦 （独）土木研究所　水災害・ﾘｽｸﾏﾈｼﾞﾒﾝﾄ国際ｾﾝﾀｰ　水文チーム 上席研究員

5 Hydraulics 石川　忠晴 東京工業大学　大学院　総合理工学研究科 教授

6 石渡　幹夫 （独）国際協力機構　国際協力総合研修所 国際協力専門員

7 鈴木　陽子 （独）国際協力機構　国際協力総合研修所 国際協力専門員

8 冨岡　丈朗 アイ・シー・ネット株式会社 ｼﾆｱｺﾝｻﾙﾀﾝﾄ

9 竹内　邦良 （独）土木研究所　水災害・ﾘｽｸﾏﾈｼﾞﾒﾝﾄ国際ｾﾝﾀｰ センター長

10 吉谷　純一 （独）土木研究所　水災害・ﾘｽｸﾏﾈｼﾞﾒﾝﾄ国際ｾﾝﾀｰ　防災チーム 上席研究員

11 中村　太士 北海道大学　農学研究科　環境資源学専攻 教授

12 中山　幹康 東京大学大学院　新領域創成科学研究科 教授

13 澤野　久弥 （財）国土技術研究センター　調査第一部 次長

14 沖　大幹 東京大学　生産技術研究所　人間・社会系部門 教授

15 湧川　勝己 （財）国土技術研究センター　情報・企画部（兼）調査第一部 次長

16 三宅　且仁 （独）土木研究所　水災害・ﾘｽｸﾏﾈｼﾞﾒﾝﾄ国際ｾﾝﾀｰ 上席研究員

17 栗城　稔 （財）河川情報センター　河川情報研究所　研究第二部 部長

18 北川　明 （財）河川情報センター　河川情報研究所 審議役

19 中尾　忠彦 （財）河川情報センター　河川情報研究所 理事

20 吉井　厚志 （独）土木研究所　寒地土木研究所　寒地水圏研究グループ グループ長

21 亀井　秀樹 伊勢市役所 副市長

22 林　春男 京都大学　防災研究所　巨大災害研究センター 教授

23 坪川　博彰 （独）防災科学技術研究所(NIED)　防災システム研究センター 客員研究員

24 恩田　裕一 筑波大学　地球科学系 准教授

25 福岡　捷二 中央大学　研究開発機構 教授

26 服部　敦 国土技術政策総合研究所　河川研究部　水資源研究室 主任研究官
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洪水ハザードマップ作成研修　三重県内現地見学行程

日 時間 予定

11月13日 8:50 つくば駅集合

9:07 つくば駅発

12:33 名古屋駅着

13:30-14:00
雲出川霞堤見学
※三重河川国道事務所職員からの説明

15:00-15:30
旧宮川村土砂災害現場見学
※田中上席研究員より説明

16:30 麻野館　着

14日 8:15-9:45 伊勢神宮見学

10:00-10:30
円座地区ヒアリング
※住民の方からの説明

13:00-15:00 亀井副市長講義

15:00-15:30 ショートオリエンテーション1

15:30-16:30 班別討議1

16:30-17:30 プレゼンテーション1

18:00 麻野館　着

15日 8:30-9:30
ショートオリエンテーション2
（麻野館大広間にて実施）

10:00-15:30
タウンウォッチング
（昼食は各班で取る）

16:00-18:00
班別討議2
（麻野館にて実施）

16日 8:30-9:30
班別討議2
（麻野館にて実施）

10:00-12:00 プレゼンテーション2

13:00-14:00
大湊町または東大淀町の防災マップ作りに携わった方への
ヒアリング（伊勢市役所会議室）

14:00～ 伊勢市役所⇒名古屋駅⇒つくば
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ICHARM, PWRI

12th March (WED)

7:53 ひたち野うしく駅 Hitachi-no-ushiku　Sta.
↓JR
9:50 羽田空港第2ビル駅 Haneda Airport No.2 Sta.

11:05 羽田空港 Haneda Airport
↓ANA813
12:25 米子空港 Yonago Airport

13:00 米子空港 Yonago Airport
↓Bus
13:00-14:0013:00-14:0013:00-14:0013:00-14:00 皆生海岸皆生海岸皆生海岸皆生海岸 Kaike CoastKaike CoastKaike CoastKaike Coast
↓Bus
14:4514:4514:4514:45 江島大橋江島大橋江島大橋江島大橋 Eshima BridgeEshima BridgeEshima BridgeEshima Bridge
↓Bus
16:00-16:3016:00-16:3016:00-16:3016:00-16:30 大橋川コミュニティセンター大橋川コミュニティセンター大橋川コミュニティセンター大橋川コミュニティセンター Ohashi River Community CenterOhashi River Community CenterOhashi River Community CenterOhashi River Community Center
↓Bus
16:40-17:4016:40-17:4016:40-17:4016:40-17:40 堀川遊覧堀川遊覧堀川遊覧堀川遊覧 Sightseeing Horikawa by shipSightseeing Horikawa by shipSightseeing Horikawa by shipSightseeing Horikawa by ship
↓Bus
17:55-18:2517:55-18:2517:55-18:2517:55-18:25 宍道湖宍道湖宍道湖宍道湖 Shinji LakeShinji LakeShinji LakeShinji Lake
↓Bus
19:10 ホテル（東横イン出雲市駅前）　 Hotel （Toyoko-inn)

13th March (THU)

7:30 出発 Departure
↓Bus
7:50-8:507:50-8:507:50-8:507:50-8:50 出雲大社出雲大社出雲大社出雲大社 Izumo ShrineIzumo ShrineIzumo ShrineIzumo Shrine
↓Bus
9:10-10:109:10-10:109:10-10:109:10-10:10 斐伊川放水路斐伊川放水路斐伊川放水路斐伊川放水路 Diversion of Hii RiverDiversion of Hii RiverDiversion of Hii RiverDiversion of Hii River
↓Bus
11:50-13:5011:50-13:5011:50-13:5011:50-13:50 奥出雲たたらと刀剣館奥出雲たたらと刀剣館奥出雲たたらと刀剣館奥出雲たたらと刀剣館 Museum on Iron and SwordMuseum on Iron and SwordMuseum on Iron and SwordMuseum on Iron and Sword
↓Bus
14:20-15:0014:20-15:0014:20-15:0014:20-15:00 尾原ダム尾原ダム尾原ダム尾原ダム Obara DamObara DamObara DamObara Dam
↓Bus
18:00 ホテル（ヴィアイン広島） Hotel (Via Inn Hiroshima)

14th March (FRI)

8:50 出発 Departure
↓Bus
9:15-9:409:15-9:409:15-9:409:15-9:40 太田川河川事務所太田川河川事務所太田川河川事務所太田川河川事務所 Ootagawa River Office,　MLITOotagawa River Office,　MLITOotagawa River Office,　MLITOotagawa River Office,　MLIT
↓Bus
11:00-11:3011:00-11:3011:00-11:3011:00-11:30 温井ダム温井ダム温井ダム温井ダム Nukui DamNukui DamNukui DamNukui Dam
↓Bus
11:30-12:00 昼食 Lunch
↓Bus
12:25-12:3512:25-12:3512:25-12:3512:25-12:35 津伏堰津伏堰津伏堰津伏堰 Tsuhuse　WeirTsuhuse　WeirTsuhuse　WeirTsuhuse　Weir
↓Bus
13:30-13:4513:30-13:4513:30-13:4513:30-13:45 高瀬堰高瀬堰高瀬堰高瀬堰 Takase WeirTakase WeirTakase WeirTakase Weir
↓Bus
13:55-14:1513:55-14:1513:55-14:1513:55-14:15 古川せせらぎ河川公園古川せせらぎ河川公園古川せせらぎ河川公園古川せせらぎ河川公園 Huru River ParkHuru River ParkHuru River ParkHuru River Park
↓Bus
14:40-15:0014:40-15:0014:40-15:0014:40-15:00 祇園水門祇園水門祇園水門祇園水門 Gion GateGion GateGion GateGion Gate
↓Bus
15:30-15:4015:30-15:4015:30-15:4015:30-15:40 高潮堤防高潮堤防高潮堤防高潮堤防 Storm Surge LeveeStorm Surge LeveeStorm Surge LeveeStorm Surge Levee

Water-related Disaster Management of Disaster Management Policy Program 

Tentative Schedule of Field Trip in Chugoku Region 
防災政策プログラム　水災害リスクマネジメントコース  中国地方　現地見学　行程表（案）
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↓Bus
16:10-17:0016:10-17:0016:10-17:0016:10-17:00 元安川親水テラス、原爆ドーム元安川親水テラス、原爆ドーム元安川親水テラス、原爆ドーム元安川親水テラス、原爆ドーム Motoyasu River, A-Bomb DomeMotoyasu River, A-Bomb DomeMotoyasu River, A-Bomb DomeMotoyasu River, A-Bomb Dome
↓Bus
18:28 広島駅 Hiroshima Sta.
↓Nozomi 46 (Shinkansen)
19:37 新神戸駅 Shinkoube Sta.
↓Bus
20:00 JICA兵庫 JICA　Hyogo

15th March (SAT)

9:20 出発 Departure
↓Walk

9:30-10:309:30-10:309:30-10:309:30-10:30 人と防災未来センター人と防災未来センター人と防災未来センター人と防災未来センター
Disaster Reduction and　HumanDisaster Reduction and　HumanDisaster Reduction and　HumanDisaster Reduction and　Human
Renovation InstitutionRenovation InstitutionRenovation InstitutionRenovation Institution

↓Walk
11:08 阪神電車　岩屋駅 Iwaya Sta.
↓Hanshin Railway, Osaka Subway
11:57 大阪市営地下鉄　なんば駅 Namba Sta.
↓Lunch & Walk
13:20 太左衛門橋船着場 Tasaemon-bashi Port
↓Ship　（Sightseeing from a ship)↓Ship　（Sightseeing from a ship)↓Ship　（Sightseeing from a ship)↓Ship　（Sightseeing from a ship)
14:00 大阪城港船着場 Osaka-jo　Port
↓Walk
14:20-15:4014:20-15:4014:20-15:4014:20-15:40 大阪城大阪城大阪城大阪城 Osaka CastleOsaka CastleOsaka CastleOsaka Castle
↓Walk
16:00 京阪本線　京橋駅 Kyobashi Sta.
↓Keihan Railway
16:13 京阪本線　大和田駅 Owada Sta.
↓Walk
16:30-17:3016:30-17:3016:30-17:3016:30-17:30 茨田の堤（日本最古の堤防）茨田の堤（日本最古の堤防）茨田の堤（日本最古の堤防）茨田の堤（日本最古の堤防） Manda-no-Tsutsumi　(the oldest levee in Japan)Manda-no-Tsutsumi　(the oldest levee in Japan)Manda-no-Tsutsumi　(the oldest levee in Japan)Manda-no-Tsutsumi　(the oldest levee in Japan)
↓Walk
17:42 京阪本線　大和田駅 Owada Sta.
↓Hanshin Railway, Osaka Monorail
18:18 大阪モノレール　阪大病院前 Handai-byouin Mae Sta.
↓Walk or bus
18:40 JICA大阪 JICA　Osaka

16th March (SUN)

8:00 出発 Departure
↓JICA　Bus
8:15 JR茨木駅 Ibaraki Sta.
8:29 JR茨木駅 Ibaraki Sta.
↓JR
8:57 JR京都駅 Kyoto Sta.
9:23 京都市営地下鉄　京都駅 Kyoto Sta.
↓Subway
9:40 京都市営地下鉄　蹴上駅 Keage Sta.

琵琶湖疏水記念館・琵琶湖疏水記念館・琵琶湖疏水記念館・琵琶湖疏水記念館・ Lake Biwa Canal Museum,Lake Biwa Canal Museum,Lake Biwa Canal Museum,Lake Biwa Canal Museum,
南禅寺・哲学の道南禅寺・哲学の道南禅寺・哲学の道南禅寺・哲学の道 Nanzenji Temple, Philosophers’ PathNanzenji Temple, Philosophers’ PathNanzenji Temple, Philosophers’ PathNanzenji Temple, Philosophers’ Path

18:26 京都駅 Kyoto Sta.
↓Nozomi 72 (Shinkansen)
20:46 東京駅 Tokyo Sta.
↓JR
22:19 ひたち野うしく Hitachi-no-ushiku　Sta.
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Water-related Disaster Management of Disaster Management Policy Program 

Tentative Schedule of Field Trip in Kanto Region 

 

ICHARM, PWRI 

 

【22
nd
 April, 2008】 

 7:47 Hitachi-no-ushiku Sta. ->（JR, Tokyo Metoro）-> 

  9:28 Hounan-cho（Marunouchi Line） 

10:00-12:00 Kanda River Underground diversion channel 

 14:00-14:30 Shukugawara Weir 

 15:00-15:30 Tsurumi River Multi-purpose Runoff Retardation Area 

 16:00-16:30 Kirigaoka Regulating Pond   

 Around 17:00 Nagatsuda Sta. ->（Tokyu Line, JR）-> 

Around 19:00 Hitachi-no-ushiku Sta. 

 

【23
rd
 April,2008】 

  8:27 Hitachi-no-ushiku Sta. ->（JR）-> 

  9:46 Ryougoku Sta. 

 10:00-11:30 Edo-Tokyo Museum 

 13:30-18:10 ““““International Seminar on Role of Dams”””” 

          （Kousai Kaikan at Yotsuya） 

18:30 Yostuya Sta. ->（JR）-> 19:51 Hitachi-no-ushiku Sta. 
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Schedule of Field Trip in Kanto Region 

ICHARM 

 

【28
th
  May, 2008（Wed）】 

7:00     Departure from TBIC  TBIC 発 

7:30  Public Works Research Institute  土研本館玄関前 

↓  

9:00～10:00  Watarase Retarding Basin 渡良瀬遊水地  

↓ 

11:00～12:00  Kinugawa Integrated Dam Control Office 

鬼怒川ダム統合管理事務所（宇都宮） 

↓（Lunch） 

14:00～16:00  Kawaji Dam Control Office, Ikari Dam Control Office  

  川治ダム管理支所、五十里ダム管理支所 

↓ （途中鬼怒川温泉駅で海野主研下車） 

16:30～  Nikko Toshogu Shrine 日光東照宮見学 

（stay at Utsunomiya 宇都宮泊（ホテルサンルート宇都宮）、内田主研合流） 

 

 

【29
th
  May, 2008（Thu）】 

7:00   Departure from Hotel 

 ↓ 

8:30～9:00  Nikko Sabo Work Office 日光砂防事務所（2 階会議室） 

↓ 

9:40～10:00  Kegon-no-taki Fall 華厳の滝見学 

↓ 

10:10～11:00  Sabo Works on Nantai Mt. 大薙山腹工 

↓ 

12:00～14:30  Lunch at Akagane Park 銅親水公園にて昼食 

        Sabo work in Ashio  

   足尾砂防堰堤・足尾環境学習センター見学 

           松木山腹工見学 

↓ 

16:30～17:15  Yattajima Observatory  八斗島観測所 

↓ 

20:00   Arrival at Tsukuba つくば着 
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ICHARM

【8th September, 2008】
6:57  Hitachi-No-Ushiku Sta.

　↓　Joban Line

7:59  Ueno Sta.

 (transfer)

8:30 Ueno Sta.

　↓　Shinkansen ("Toki 309")

9:59 Urasa Sta.

 　↓　Bus

10:30-13:30   1: Sabo Works in Imo River (Yamakoshi District) 1: Sabo Works in Imo River (Yamakoshi District) 1: Sabo Works in Imo River (Yamakoshi District) 1: Sabo Works in Imo River (Yamakoshi District)

Nakayama Tunnel (the longest tunnel dig by human power)

Natural dam in Higashi-Takezawa, Houses in the water,

 　↓　Bus Natural dam in Terano, etc.

15:00-16:30   2: Shinano River Ohkouzu Museum 2: Shinano River Ohkouzu Museum 2: Shinano River Ohkouzu Museum 2: Shinano River Ohkouzu Museum

 　↓　Bus

19:00  Stay at Toyama City

【9th September, 2008】
9:10-14:45   3:  Sabo Works in Mt. Tateyama 3:  Sabo Works in Mt. Tateyama 3:  Sabo Works in Mt. Tateyama 3:  Sabo Works in Mt. Tateyama

 　↓　"Kurobe-Tateyama Alpen Route"  http://www.alpen-route.com/english/index.html

15:10-17:51   4: Kurobe Dam (Tateyama Kurobe Alpine Route)4: Kurobe Dam (Tateyama Kurobe Alpine Route)4: Kurobe Dam (Tateyama Kurobe Alpine Route)4: Kurobe Dam (Tateyama Kurobe Alpine Route)

 　↓　Bus    (the highest dam in Japan: 186m)
20:00 Stay at Nagano City

【10th September, 2008】
7:55 Nagano Sta.

　↓　Shinkansen ("Asama 510")

9:10 Omiya Sta.

 (transfer)

9:42 Omiya Sta.

　↓　Shinkansen ("Hayate 11")

11:36 Mizusawa-Esashi Sta.

 　↓　Bus

13:00-16:30    5: Construction Site of Isawa Dam5: Construction Site of Isawa Dam5: Construction Site of Isawa Dam5: Construction Site of Isawa Dam

 　↓　Bus

18:00 Stay at Ichinoseki City

【11th September, 2008】
8:30-11:30    6: Natural Dams in Iwai River by the earthquake in the last June6: Natural Dams in Iwai River by the earthquake in the last June6: Natural Dams in Iwai River by the earthquake in the last June6: Natural Dams in Iwai River by the earthquake in the last June

 　↓　Bus

13:00-15:00    7: Ichinoseki Retarding Basin 7: Ichinoseki Retarding Basin 7: Ichinoseki Retarding Basin 7: Ichinoseki Retarding Basin

 　↓　Bus

15:48 Ichinoseki Sta.

　↓　Shinkansen ("Yamabiko 60"&"Hayate 20")

18:02 Ueno Sta.

 (transfer)

18:33 Ueno Sta.

　↓　Joban Line

19:31 Hitachi-No-Ushiku Sta.

Schedule of Field Trip in Hokuriku & Tohoku Region (9/8-11)
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DAM-BREAK FLOOD ANALYSIS 

IN MID-DOWN STREAM OF HAN RIVER 
 

DAI Minglong
∗∗∗∗                     Supervisor: A.W. JAYAWARDENA

∗∗∗∗∗∗∗∗ 

MEE07175          

 

 

ABSTRACT 
 

Dam-break flood with high velocity, huge energy, and much higher peak discharge is extremely 

abnormal and dangerous for the human kind. There have been around 200 notable dam and reservoir 

failures worldwide in the twentieth century, and caused catastrophic devastation in the valleys 

downstream both in terms of lives lost and widespread damage to infrastructure and property. 

An analysis on dam-break flood in the Mid-down Stream of Han River, China, was performed. Among 

those big dams in Han River Basin, Danjiangkou Dam and Yahekou Dam may cause disastrous effect 

if one or both of them break. After assuming failure parameters of these two dams, peak discharges 

and hydrographs at dam sites are calculated by empirical methods. Then with the help of HEC-RAS 

hydraulic model and ARC-GIS, main work is focused on how dam-break flood propagates along the 

river, what is the relationship between peak discharge and distance, and what are the effects in the 

downstream when one or both dams break. 

 
Keywords: Dam-break Flood, Mid-down Stream of Han River, HEC-RAS, Propagation 

 

 

INTRODUCTION 
 

The flood-resist system in mid-down stream of Han River is mainly composed of Danjiangkou 

Reservoir, embankments, Dujiatai Retarding Area, Dongjing River, and other small retarding areas. At 

present, when water level in Yangtze River is low, if flood-resist facilities in the basin are regulated 

properly, flood type of “1935” (100 year return period) can be resisted. After the heightening of 

Danjiangkou Reservoir is finished in 2009, by utilizing the integrated flood-resist system properly, 200 

year return period flood can be managed safely.  

It does not seem so meaningful to research on normal and natural flood hazard for the mid-down 

stream of Han River, so risk from an extremely abnormal and huge flood, dam-break flood, with 

special characteristics of high un-predictability and devastating destructivity, is mainly researched. 

The main objectives are to research how the dam-break flood wave propagates along the river, and 

what is the relationship between peak discharge and distance.  

After comparing characteristics of different hydraulic softwares and their availability, since the 1-D 

model of HEC-RAS is free and the author has some experience in it during studying in ICHARM, it is 

chosen for simulation. 

 

 

DAM-SITE FLOOD 
 

There are many reservoirs in the Han River basin, but most of them are small scale or middle scale 

ones, only the two big dams of Danjiangkou dam with a normal storage of 29.05 billion m
3
, and 

                                                 
∗
 Hydrology Bureau, Yangtze Water Resource Commission, China.  

∗∗
 Research & Training Advisor, International Centre for Water Hazard and Risk Management 

(ICHARM),PWRI, Japan 
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 2 

Yahekou dam with a normal storage of 894 million m
3
 will cause serious effect to downstream if any 

or both of them fail.  

After analyzing the possibility of dam break, the situation of Danjiangkou reservoir and Yahekou 

reservoir failure by an extremely strong 

earthquake when their water levels are normal 

is considered. An illustration of breaking 

reservoirs, river net and important cities in the 

study area is shown in Fig.1. 

Peak discharges at dam sites are calculated by 

some empirical formula. 

According to the layout plan of Danjiangkou 

Dam, the most probable failure situation is 

main dam body partly collapses transversely 

and instantaneously. After analyzing the 

longitudinal sectional profile, the remaining 
body height is assumed as 30m holding a 

remaining storage of 7.672 billion m3, and 

water volume escaping from the reservoir is 

21.378 billion m3. The remaining concrete 

dam body acts as a broad crest weir, so the 

peak discharge of the dam site is calculated by 

the weir formula  

2
3

30.1 HBQm ⋅⋅=
      

(1) 

 

Where H is water head above the weir, mQ
 
is peak discharge at the dam site, B is width of breach, 

and the calculated peak discharge at Danjiangkou Dam site is 127,000m3/s. 

For Yahekou Dam, the most dangerous situation is the whole main dam body breaches instantaneously.  

The calculation of peak discharge is calculated by the formula 

 
5.1

0HgBQm λ=
       

(2) 

 

Where g is acceleration of gravity, 0H  is initial depth, λ  is discharge coefficient, and the 

calculated peak discharge at Yahekou Dam site is 95,600m3/s. 

Hydrology Bureau, Yangtze Water Resources Commission used a dimensionless curve to calculate 

hydrographs at dam sites. Their results were used as input condition for flow routing in downstream. 

 

 

HYDRAULIC MODEL 
 

The physical laws which govern the flow of water in a stream are: (1) the principle of conservation of 

mass (continuity), and (2) the principle of conservation of momentum. The most successful and 

accepted procedure for solving the one-dimensional unsteady flow equations is the four-point implicit 

scheme, also known as the box scheme, which is shown in Fig.2. 

Under this scheme, space derivatives and function values are evaluated at an interior point, tn ∆+ )( θ . 

Thus values at (n+1) ∆t enter into all terms in the equations. For a reach of river, there is a system of 

simultaneous equations. The simultaneous solution is an important aspect of this scheme because it 
allows information from the entire reach to influence the solution at any one point.  Consequently, 

the time step can be significantly larger than with explicit numerical schemes.   

 

 

Fig.1 Illustration of Study Area 
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Continuity Equation 

 

The continuity equation describes conservation of mass for the one-dimensional system, and it can be 

written as: 
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(3) 

 

Where Q is flow, A is cross-sectional area, S is 

storage from non conveying portions of cross 
section, and the subscripts c and f refer to the 

channel and floodplain respectively, 
l

Q  is the 

average lateral inflow. 

 

Momentum Equation  
 
The momentum equation states that the rate of 

change in momentum is equal to the external forces acting on the system, and it can be written as: 
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Where: x is distance along the channel, and the subscripts c and f refer to the channel and floodplain 

respectively, ex∆ is equivalent flow path. 

 

 

HYDRAULIC SIMULATION 

 

Geometric data in DEM type is downloaded from HydroSHEDS, with a cell grid of 90×90m. Though 

this data is still not precise enough, it’s the only geometric data available by now. 

As shown in Fig.3, between every reach, at the 
upstream, initial hydrograph is put into the 

HEC-RAS hydraulic model as input condition, 

the hydraulic equations of continuity and 

momentum are solved by HEC-RAS model, and 

the downstream hydrograph is obtained.  

For simplicity and more precise results, the 

whole study area is divided into two parts, one is 
Tangbai River, the tributary, and the other is 

Han River, the main stream. The two rivers join 

at the point of Xiangfan city. 

 

Simulation process for the whole study area is: 

� Suppose only Danjiangkou Dam breaks, 

simulate dam-break flood from its dam site 

along the Han River main stream to the river 

confluence; 

� Suppose only Yahekou Dam breaks, simulate 

dam-break flood from its dam site along 

Fig.3 Illustration of Simulation Method 
 

Fig.2 Typical finite difference cell 
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Tangbai River to its river confluence at Xiangfan city, then judge whether there is a need for flow 

routing further along main stream of Han River or not; 

� Suppose both Danjiangkou Dam and Yahekou Dam break, flow routing their dam-break flood 

individually to the confluence point of Xiangfan, and merge hydrographs of Danjiangkou and 

Yahekou at Xiangfan together, then judge whether to simulate downward to Han River confluence 

or not. 

For get a stable result, the main stream of Han River and the tributary of Tangbai River are both 

divided into seven reaches. At the first reach, hydrograph at Dam site is put into the model as upstream 

boundary condition, calculation is conducted by HEC-RAS model, and hydrograph of down stream is 

obtained. For next reach, the hydrograph of the previous down stream is treated as new upstream 

boundary condition, and the hydrograph of the new down stream is obtained. Repeating this process, 

hydrographs of other downstream reaches can be obtained. 

 

 

CONCLUSIONS 
 

Hydrographs of the seven downstream reaches along the Han River main stream are shown in Fig.4, 

and hydrographs of down streams along Tangbai River are shown in Fig.5. 

 

The main conclusions of this study are following 

• If only Yahekou Dam breaks with normal water level, the effect of Yahekou failure only exists in 

Tangbai River. It will not affect greatly to main stream of Han River. Peak discharge at Nanyang 

is 47,000m
3
/s, with a return period of 10,000 years. The whole city is terribly inundated, and 

inundation depth is about 3-4 meters, but in lower parts, the depth will be about 5 meters. But 

when the dam-break flood wave reaches Tangbai River confluence, peak discharge is 13,900m
3
/s, 

and the return period is only about 2 years.  

• If only Danjiangkou Dam breaks with normal water level, the affected area is almost the whole 

Mid-down Stream of Han River, and it will not cause serious effect to Yangtze River. Peak 

discharge at Xiangfan is 105,000m
3
/s, return period is 10,000 years. Almost whole Xiangfan City 

is inundated with the water depth of about 3 meters. And in some lower area, the water depth will 

be 6 meters. Peak discharge at Zhongxiang is 91,000m3/s, return period is more than 20,000 years. 

Almost whole Zhongxiang City is inundated with the water depth of about 4 meters. And in some 

lower area, the water depth will be 6 meters. At last when dam-break flood wave reaches Yangtze 

River main stream, the peak discharge at Han River confluence is 33,300m
3
/s, it will not cause 

huge disaster for downstream of Yangtze River.  

Fig.4 Hydrographs of different points along 

Han River 

Fig.5 Hydrographs of different points along 

Tangbai River 
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• If both Yahekou and Danjiangkou break at the same time, the total effect to the downstream is 

somewhat same as that from Danjiangkou only. The two flood waves do not reach Xiangfan at the 

same time. When flood wave from Danjiangkou Dam propagates to Xiangfan City, the wave from 

Yahekou Dam has not reached. The aggregated peak discharge is 106,000m
3
/s. When the peak 

discharge in Tangbai River reaches Xiangfan, peak discharge in Han River has already passed, the 

aggregated discharge is 101,000m
3
/s. Even if the two individual peak discharges are added 

directly, the merged peak discharge is119, 000m3/s, only is about 10% more than Danjiangkou’s. 

It will cause huge hardships for rescue efforts and evacuation after strong earthquake. How to evacuate 

the large population on time under such abnormal condition is a hard challenge for disaster 

management center. 

 

 

DISCUSSIONS 

 

� This research is based on dam-break flood from one or both of Danjiangkou Dam and Yahekou 

Dam failing with normal water level because of strong earthquake. But if these dams fail with 

higher water level when heavy rain and strong earthquake occur at the same time, the effect in the 

downstream is more serious than the above conclusions.  

� Geometric data used in this research is downloaded from HydroSHEDS, the accuracy is not very 

high. It is certain it caused deficiency in the results. A more precise result can be obtained with a 

more accurate DEM data. 

� In HEC-RAS, better results can be obtained by more cross sections along the river. But because 

of some unknown reasons, if the number of cross sections is more than a certain number in 

ARC-GIS, it exports only blank data without any information. It is certain that the less cross 

section also affected the result. 

� Because of inconvenience of collecting data, and some parameters are assumed in this research, 
so it may contribute deficiency to the result. 

 

 

SUGGESTIONS 

 

• In most cases, dam failure could have been prevented if the structure had been properly 

maintained. So safety management of these two reservoirs is of great importance. New regulations 

should be made based on existing ones and safety education should be strengthened, any break 

from man wrong doings should be avoided. 

• Because the results are got from 1-D hydraulic model and the geometric data is not precise enough, 

the results is certain to be relatively rough. To get a more accurate result, further researches 

applying 2-D or 3-D models with a more precise geometric data should be implemented if possible 

in the future. 

• Warning systems should be strengthened in the study area. In case of dam breaks, timely 

dissemination of evacuation order on time is of great importance for disaster mitigation. Especially 

in the situation of breaking from strong earthquake, information should be successfully 

disseminated even if normal communication system be destroyed.    

• Emergency plan should be made. Other researches should be made on how to rescue affected 

people, and how to evacuate a big population on time before dam-break flood reaches. 
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ABSTRACT 

 

In India the Himalayan rivers account for maximum flood damage in the country. The problem of 

flood in the state of Assam is well known and every year it becomes a recurring problem to the entire 

region. The flood in Assam is mainly from river Brahmaputra which is the biggest river in the Indian 

Sub-continent. These flood hazards which claim hundreds of human lives and innumerable numbers of 

cattle and wildlife every year.  

 

The study on flood forecasting and warning plays a significant role in saving human lives and movable 

properties by informing the people in advance about the likely level of water and its duration at 

specific places. It also helps in organizing timely rescue and flood fighting measures in order to 

prevent or minimize the damage to flood protection works like embankments. Flood forecasting is an 

important non-structural measure of flood prevention. Hydrologists have done so much work on it and 
are still in search for better flood forecasting technique. Flood prediction currently relies mostly on 

statistical techniques and historical records of stream behavior. 

  

The main objective of this study is to develop an advance warning system of incoming flood, so that 

an early warning can be given to the people likely to be affected. The problem investigated in this 

dissertation work is the development of a flood forecasting model of river Brahmaputra at Sivasagar. 

For this a detailed analysis has been carried out with a series of locally available data sets. The daily 

stage data of main river Brahmaputra and its upstream tributaries along with the daily rainfall data of 

that region have been chosen for use in this dissertation work.  

 

In this study, a discrete, linear time series model has been developed to forecast the flood of river 

Brahmaputra at Sivasagar for real time flood forecasting. This model can be used as a forecaster at 

Sivasagar which will help to give early warning to the local community and to the people concerned.  

 
Key words: Discrete time series flood forecasting model 

 

INTRODUCTION 

 

Flood is one of the most damaging natural disasters in this planet that affect many countries in the 

world year after year. The impact of flooding ranges from the destruction of property, loss of 

agricultural production and disruption of transport and services to loss of lives. Flood is a natural 

disaster that results from severe combination of critical meteorological and hydrological conditions 

which may be grieved by man made causes. To minimize the effects of flooding there are two 

complementary approaches: (i) flood protection works, including the design and construction of river 

banks, dams and flood storage areas to protect flood prone areas, and (ii) flood warning. Effective 
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flood warning can facilitate evacuation of people, property and livestock, amelioration through 

temporary flood proofing, early alerting of emergency services and control by adjusting reservoir 

discharges or preparation of retarding ponds. Flooding cannot be completely avoided, but damages 

from severe flooding can be reduced if effective flood prevention scheme is implemented. This can be 

achieved if sufficient information for flood forecasting is acquired both in time and in quality. 

 

DATA 

 

This flood forecasting model has been run with the stage data of river Brahmaputra and its upstream 

tributaries along with the respective rainfall data of the area. Fig.1 shows the various stage gauge 

stations and rain gauge stations along with its river system. The river under study is Brahmaputra and 

the flood forecasting model has been prepared to forecast flood at Sivasagar. There are two main 

tributaries of river Brahmaputra upstream of Sivasagar as shown in the figure namely Dehing and 

Desang. Data have collected from four Divisions such as Sivasagar, Dibrugarh, North Lakshimpur and 

Dhemaji. Sivasagar & Dibrugarh Divisions are in the south bank of river Brahmaputra and North 
Lakshimpur & Dhemaji in the 

north bank of river Brahmaputra. 

These four Divisions have their 

own daily rain gauge station. 

These Divisions also collects 

daily stages of respective rivers 

during official flood season i.e. 

from 15th May to 15th Oct. 

Therefore, four sets of stage data 

and four sets of rainfall data are 

used in this study. Out of which 

two stages of Brahmaputra itself 

and two from its upstream 

tributaries are taken into 

consideration. The period of data 

used for this study is from 1993 

to 2004 i.e. for twelve years 

daily data during flood period.  

 

                   Fig.1 Basin Map 

 

THEORY AND METHODOLOGY 

 
Historic data such as stage or discharge of a river and or rainfall data of that area are required in 

general for flood forecasting purposes. Tributaries stage or discharge data are also considered for flood 

forecasting in a multi tributary river system. Different flood forecasting models are formulated 

depending upon the availability of hydrological and hydro-meteorological data, the basin 
characteristics, warning time required and the purpose of forecast. 

 

The Brahmaputra is a big river with large numbers of tributaries in India. In this study a linear time 

series model has been developed for flood forecasting of river Brahmaputra at Sivasagar, Assam. This 

model is based on the various upstream gauges data of river Brahmaputra and its tributaries along with 

respective rainfalls of the area. Stage of Brahmaputra, at Sivasagar is influenced by the stage of 

upstream gauge station of Brahmaputra at Dibrugarh and the stages of its two upstream tributaries 

namely Dehing and Desang. Stage or discharge of a river is also directly related to the rainfall of the 

basin of that river. Stage of Brahmaputra at Sivasagar is also dependant on rainfall of the upstream 

areas and therefore rainfall data of the surrounding areas of Sivasagar are also taken into account. 
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Model building process  

 

A linear time series model has been developed for flood forecast of river Brahmaputra at Sivasagar. 

This model is based on the various upstream gauge data of river Brahmaputra and its tributaries along 

with respective rainfalls of the area. The daily gauge reading and daily respective rainfall readings of 

(t-1) time are used as input in the model to predict the stage of ‘t’  time. The stage at Sivasagar in ‘t’  

time depends on the stages at Sivasagar, Dibrugarh, Dehing at Joangaon, Desang at Nangalamora in (t-

1) time and rainfall at Sivasagar, North Lakshimpur, Dibrugarh & Dhemaji in (t-1) time respectively 

that is stage at Sivasagar in ‘t’  time is the function of stages and rainfall of upstream stations in(t-1) 

time. The model in general is expressed as: �� � ������,  �����
��
,  �����
��
,  �����
��
, ��������
, ��������
, �����

�� , �����

��
   ������ � ������ � �� �����
��
 � �� �����
��
 � �� �����
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 �  ���������
 � ����������
 � !������
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where,   �� #  $%�!  &� Brahmaputra �% $"/�0�!�� "1 ′%′# %"2  

              ���� #  $%�!  &� Brahmaputra �% $"/�0�!�� "1 �% # 1
%"2  

 �����
��
 #  $%�!  &� Brahmaputra �% 4"��5!�� "1 �% # 1
%"2  

            �����
��
 #  $%�!  &� Dehing �% Jungaon "1 �% # 1
%"2  

            �����
��
 #  $%�!  &� Desang at Nangalamora "1 �% # 1
%"2  

       ��������
 #  @�"1��AA &� $"/�0�!�� "1 �% # 1
%"2  

       ��������
 #  @�"1��AA &� North Lakshimpur "1 �% # 1
%"2  

       �����
��
 #  @�"1��AA &� 4"��5!�� "1 �% # 1
%"2  

       ��������
 #  @�"1��AA &� Dhemaji "1 �% # 1
%"2  

             ������ #  $%�!  &� Brahmaputra �% $"/�0�!�� "1 ′%′# %"2                 ��, ��, �� , �� ,  � , ��, !�, "�   are the parameters which are to be found-out. 

 

The parameters ��, ��, �� , �� ,  � , ��, !�, "�    are calculated by the method of least squares. The 

least squares method defines "best" as when the sum, S, of squared residuals is a minimum. In this 

method of calculations  ‘S’ is considered as the sum of squares of the errors up to  nth  stages and 

mathematically it can be expressed as follows: 

 

S =  �E �  EE � ………… �  GE 

   �    H �EG
�  

0 �  H�������G
� # ��I��
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� H�G
� ������ � �� �����
��
 � �� �����
��
 � �� �����
��
 �  ���������
 � ����������
� !������
��
 � "������

�� # ��I��
E 

  

‘S’ is minimized when its gradient with respect to each parameter is equal to zero. The elements of the 

gradient vector are the partial derivatives of S with respect to the parameters. On the other hand we can 
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assume that ‘S’ gets zero so that the least square error has a minimum. If we get the first derivative of 

‘S’, the equation will be as follows: 

J0J�� � 0 �  H2 . N������ � �� �����
��
 � �� �����
��
 � �� �����
��
 �  ���������
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� ���� � H��I��G
� ����                                                                       �1
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Similarly, differentiating ‘S’ with respect to  ��, �� , �� ,  � , ��, !�, "�  other 7 equations can be 

obtained and the co-efficient of the equations can be arranged in the following matrix form to calculate 

the parameters ��, ��, �� , �� ,  � , ��, !� & "�   of the model. 

 

QR
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RESULTS AND DISCUSSION 

 

First trial 

 
In this trial, out of 12 years data, 9 years data from 1993 to 2001 have been used to calculate the 

parameters and 3 years data from 2002 to 2004 have been used for prediction purposes. Following 

values of the parameters and graphs have been obtained in this trial: 

         �� = 9.78E-01,  �� = 8.47E-02,  �� = -7.96E-02,               �� = 9.32E-03, 

         � = 4.03E-05,   �� = 1.38E-03,  !� = 6.49E-04,  "�  = 8.01E-04 
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Fig. 2 Observed stages in calibration period  
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Fig. 3 Predicted stages in calibration period  
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Above results are obtained from the 9 years data set 

from 1993 to 2001. The value of ‘R2’ i.e. coefficient of 

determination has been calculated as 0.961 as shown in 

Fig 6 and root mean square error (RMSE) has been 

calculated as 0.23.  

The values of parameters when used to predict the flood 

for the period of 3 years from 2001 to 2004 then the 

value of coefficient of determination (R
2
) decreases to 

0.920 and RMSE increased up to 0.30 which are not so 

significant. 

In the same way second, third and fourth trial have been 

done. Second trial has been run with average data. Data 

are not continuous in the first trial and for which 

calculations are interrupted. Therefore, to eliminate this problem, average data are prepared by simply 

taking the average of each days stage and rainfall of the calibration period i.e. 1993 to 2001.  

In the third trial, the daily gauge reading and daily respective rainfall readings of (t-1) & (t-2) time are 

used as input into the model to predict the stage of  ‘t’  time. The stage at Sivasagar in ‘t’  time is 

calculated based on the stages at Sivasagar at (t-1) time and Dibrugarh, Dehing, Desang in (t-2) time, 
similarly rainfall also at Sivasagar & North Lakshimpur at (t-1) time and Dibrugarh & Dhemaji in (t-2) 

time respectively. This is considered because of the lead time difference. Since lead time of Dibrugarh, 

Joangaon, Nangalamora, Dhemaji, North Lakshimpur and Sivasagar are not the same. Therefore, t, (t-

1) & (t-2) time have been considered and the difference between each time is 24 hours. 

Table 1 Comparison of different parameters 

Trials �� �� �� ��  � �� !� "� [� 

1 9.78E-01 8.47E-02 -7.96E-02 9.32E-03 4.03E-05 1.38E-03 6.49E-04 8.01E-04 - 

2 7.91E-01 1.95E-01 -5.11E-02 3.04E-02 1.37E-04 4.12E-03 1.45E-03 4.65E-04 - 

3 9.17E-01 4.90E-01 -4.80E-01 3.31E-02 2.73E-03 1.29E-03 2.05E-03 5.55E-04 - 

4 9.76E-01 7.96E-02 -5.05E-02 -1.39E-02 1.93E-04 1.52E-03 6.52E-04 8.08E-04 2.71E-06 
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Fig. 4 Observed & Predicted stages in calibration period  
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Fig 5 Prediction errors in calibration period 
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Table 2   Comparison of different  ‘R
2’

 & ‘RMSE’ 

In the fourth trial (t-1) periods data are 

considered to predict stage at ‘t’ time, but here 

one constant term is also taken into 

consideration which is independent of stage 

and rainfall.  

Various results of these four trial have shown 

in Table 1 and Table 2 for comparison. 

 

 

CONCLUSIONS 

 

Among the four trials first and fourth trial have very less differences. The R
2
 value is high in 

the first trial and at the same time RMSE is also low compared to the other trials. Therefore, 

first trial model will be the suitable model among the four trials for flood prediction of river 

Brahmaputra at Sivasagar.  

 

Secondly, this is not a physically based model and that is why it can not minimize error to 

zero. But stochastic type of model can bring the error within an acceptable limit. Since, this 

model is also stochastic in nature it cannot eliminate error completely and it try to minimize 

error within an acceptable limit.  
 

RECOMMENDATION 

 
Advanced forecasting techniques are required to be studied and should be used on operational basis 

for real time flood forecasting if suited well. On the other hand, the network of rain gauges, especially 

in the mountain region is not adequate as per the WMO suggested norm. The water levels are also 

measured using conventional methods. Automatic rain gauge network has to set up and recorded for 

the entire basin with international co-operation.  
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Trials 

Calibration period  

(1993-2001) 

Verification period  

(2002-2004) 

R
2 
 

Value 
RMSE R

2 
 Value RMSE 

1 0.961 0.23 0.920 0.30 

2 0.982 0.07 0.916 0.34 

3 0.887 0.39 0.827 0.48 

4 0.961 0.23 0.918 0.30 
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ABSTRACT 
 
Dhaka-Narayanganj-Demra (DND) Project is one of about 700 water sector projects built by 
Bangladesh Water Development Board (BWDB) in Bangladesh. It was a successful project from all 
considerations. But during 1998 flood, there was overtopping and breaching of embankment. At that 
time BWDB was able to stop much inundation by doing emergency work. Still many people are 
building their houses and factories in low-lying area. The study area is nearer to central Dhaka city. So 
urbanization is increasing rapidly. Again, due to global warming, intensity and magnitude of different 
disasters are increasing. That is why this project is chosen as study area to examine the inundation 
depth in overtopping occurrence and that result is used to prepare an informative Flood Hazard Map. 
 
A flood hazard map of DND Project was developed using the 1988 flood data. The inundation 
simulation was conducted using ArcGIS and HEC-RAS considering water level of 6.93 m at 
Shitalakhya river and that of 7.23 m at Buriganga river. The analysis shows that about 21 % of the 
total study area has been inundated by less than 1 m depth which is 45 % of the total inundated area. 
15 % of the total study area has been inundated by 1 m to less than 2 m depth which is 32 % of the 
total inundated area. So in total 36 % of the total study area has been inundated by less than 2 m depth 
which is 77 % of the total inundated area. The maximum inundation depth has been found 6.67 m. 
This affected about 47 % of land of the study area and about 250,000 people. But the residents are not 
aware of it. The results obtained in this study would provide essential information for flood plain 
management aimed at containing flood damages in future. The way of dissemination of FHM has been 
done to raise public awareness. 
 
Keywords: Flood Hazard Map, Inundation Simulation, DND 

 
 

INTRODUCTION 
 

Bangladesh is one of the most disaster prone countries in the world. It is a low-lying deltaic country, 
which is situated in South Asia, is formed by the Ganges, the Brahmaputra and the Meghna rivers. The 
study area is Dhaka-Narayanganj-Demra (DND) Project. The area is about 56.79 sq. km and about 
800,000 people are living here. During 1998 flood, there was overtopping and breaching of 
embankment. At that time BWDB was able to stop much inundation by doing emergency work. Still 
many people are building their houses and factories in low lying area. The housing companies have 
acquired cheap land in flood plains and developed residential colonies there, which are very vulnerable 
to flooding. Due to global warming, intensity and magnitude of different disasters are increasing. 
Hence, there is a need to have a decision support system for the planners and developers. 

                                                 
∗Assistant Engineer, Bangladesh Water Development Board (BWDB), Bangladesh.  
∗∗ Director, International Centre for Water Hazard and Risk Management (ICHARM), PWRI, Japan. 
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The important reasons of selecting the area are:   1.The area 
is very important as it is very near to the central Dhaka city; 
2.Urbanization is progressing rapidly in this area with the 
increasing population; 3. Vulnerability of the residents is also 
increasing rapidly; and 4. Availability of Data. 
 
The goal of this thesis is to examine the inundation depth 
when overtopping occurs and to prepare an informative 
Flood Hazard Map and the way to disseminate the 
information to increase awareness of residence. 
 
Geographic Information System (GIS) provides state of the 
art methods for the analysis and presentation of spatial and 
temporal data and information which are easily visualized by 
the administrators and planners. The flow and transport 
phenomena of the river can be easily modeled using 
hydrodynamic models. 

Fig. 1 Location of Study area with 
respect to Greater Dhaka city

Shitalakhya  
       river 

Buriganga    
    river 

DATA 
 

In this analysis two types of data have been used. They are Hydrological data and Topographic data. 
Hydrological data includes discharge and water levels of Shitalakhya and Buriganga River. 
Topographic data includes Digital Elevation Model (DEM), Satellite image and Land use map of the 
study area. The used stage hydrograph of 1998 flood have been shown in Fig. 2 and 3. 

 

Fig. 3 Stage hydrograph at Mill Barak 
of Buriganga river during 1998 flood 

 
 

Fig. 2 Stage hydrograph at Demra of  
Shitalakhya river during 1998 flood 

 
 

METHODOLOGY 
 

Geo-informatics provides various tools for the analysis and visualization of spatial and temporal data. 
In this study, ArcGIS 9.1 (ESRI, 1999) and HEC-RAS 3.1.3 (Hydrologic Engineering Center, 
2002) have been used. HEC-RAS have been used in this study to acquire cross-sections from DEM, to 

102



interpolate flood water levels between sections, to compute flood depth from DEM and the preparation 
of hazard maps. 
 
HEC-RAS is one-dimensional hydrodynamic model capable of performing water surface profile 
calculation for steady and unsteady flow in natural or constructed channels. The water surface profiles 
for unsteady flow are computed by solving the continuity and momentum equations which are 
expressed mathematically in the form of partial differential equations. Within HEC-RAS, these 
equations are solved using four-point implicit finite difference scheme also known as box scheme. In 
this study, HEC-RAS is used to compute unsteady and steady flow water level along the channel reach 
for 1998 flood, which is required to prepare a flood hazard map. 
 
The methodology as shown in flow chart of Fig. 4 can be summarized as following steps: 1. 
Preparation of Digital Elevation Model (DEM); 2.Delineation of watershed and drainage network; 
3.Applying of Boundary conditions and cross-section data; 4.Estimation of spatial and temporal 
variation of stream flows for different flood events using hydrodynamic model (HEC-RAS); 
5.Preparation of flood hazard map for severe flood events using GIS; and 6.Find out the way to 
disseminate flood hazard map to increase awareness. 
 

DEM Flow and Water level Data, 
Select suitable Cross-section 

Catchment 
characteristics 

Boundary 
conditions

Channel 
characteristics 

Flood levels for different events

Hydrodynamic model, 
HEC-RAS

GIS 

Flood Hazard Maps 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4 Flow chart of Methodology 
 
DEM data file for this study has been collected from the HydroSHEDS (Hydrological data and maps 
based on Shuttle Elevation Derivatives at multiple Scales). For this study, DEM of the study area has 
been extracted from these DEM data which is shown in Fig. 5. And the data have been checked with 
some actual ground elevation data near the study area. 
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Satellite image was collected from Google Earth which is not Geo-referenced. So the image has been 
Geo-referenced according to the geographic co-ordinate system. DEM is also in geographical 
coordinate system: GCS_WGS_1984. Then the DEM and Geo-referenced image have been projected 
into coordinate System: WGS_1984_UTM_Zone_45N from the geographical coordinate system.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6 Created Land Use map of the study  
 

It is observed that for analysis of large area, downloaded land use map can be used. In case of small 
area we need detailed land use map. So a detailed land use map has been created with the help of 
ArcGIS. Created land use map is shown in Fig. 6.  

   Fig. 5 Extracted DEM of the study area 

 
Different Manning’s n value has been assigned for different land use type which is shown in Table 1 
(Chow, V. T., Maidment, D. R., and Mays, L. W. 1988). 

Table 1 Assigned Manning’s n Value for Different Land Use Type 

Land Use Type Manning’s n Value 
Built-up Area 0.08 

Channel 0.04 
Agricultural Land 0.035 

 
 

SIMULATION RESULTS AND OBSERVATIONS 
 

The simulation has been done for three cases. Firstly unsteady flow analysis has been done with 
discharge data of 1988 and 2005 flood events. Secondly steady flow analysis has been done with water 
level data of 1998 flood event. Finally unsteady flow analysis has been done with water level data of 
1998 flood event. Second and third analyses give same result which has been used for flood hazard 
map.  
 
The analysis shows that about 47 % of the total study area has been inundated. 21 % of the total study 
area has been inundated with less than 1 m depth which corresponds to 45 % of the total inundated 
area. 15 % of the total study area has been inundated with 1 m to less than 2 m depth which accounts 
for 32 % of the total inundated area. So in total 36 % of the total study area has been inundated with 
less than 2 m depth which accounts for 77 % of the total inundated area. The maximum inundation 
depth has been found 6.67 m. The detailed result is shown in Table 2. 
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Table 2 Result of Steady and unsteady flow analysis with water level data 

Level of inundation 
depth 

Inundated area 
(km2) 

Inundated area (% of 
total inundated area)

Inundated area (% of 
total study area) 

Less than 1 m 12.75 45 21.19 
1 m to less than 2 m 9.03 32 15.01 
2 m to less than 3 m 4.50 16 7.48 
3 m to less than 4 m 1.29 5 2.15 
4 m to 6.67 m 0.82 3 1.36 

 
The inundation depth obtained in all simulations at different location has been found reliable because 
it matches with the field condition. The study area is surrounded by two rivers –Shitalakhya and 
Buriganga. During flood time the water level in the both rivers are almost the same. For that reason, 
simulation with one of these rivers or both rivers gives same inundation depth. It is observed that at 
the boundary of two rivers inundation was all most same.  
             
It is observed that inundation depth is almost same for all simulations. But inundation depth is little 
more for 1998 flood event. So the results obtained in case of steady and unsteady flow analyses with 
water level data of 1998 flood event have been used for flood hazard map. 
 
 

FLOOD HAZARD MAPPING  
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Flood hazard map have been prepared on 
the basis of inundation map for unsteady 
flow analysis with water level data of 1998 
flood event. This flood hazard map has 
been prepared following the Flood Hazard 
Mapping Manual. This manual was 
prepared by Flood Control Division, River 
Bureau, Ministry of Land, Infrastructure 
and Transport (MLIT), Japan. To prepare a 
good flood hazard map, town watching and 
discussion with residents are essential. But 
that can not be done because study area is 
far away from here. So location of flood 
evacuation centers, disaster prevention 
organizations, flood fighting depots, flood 
warning speakers and sirens could not be 
set exactly in the flood hazard map. The 
final hazard map is shown in Fig. 7. 

About Flood Hazard Map in DND Project 
This Flood Hazard Map shows inundation areas 
and depths based on a simulation in which the 
biggest past flood (August, 1998) occurred and 
overtopping at any location. It also shows the 
locations of provable evacuation centers. 

 
 
 
 
 
 
 
 
 

After preparation of Flood Hazard Map, it 
is difficult to make it useful. That is why 
dissemination of flood hazard map is an 
important task especially in developing 
countries like Bangladesh. If the 
distribution can be done properly, it will be 
helpful to increase awareness. 
Dissemination should be promoted within 
all divisions of municipality. 

 

0 0.5 1 2 4 km

Flood Evacuation Centers 
Disaster Prevention Organizations 
Flood Fighting Depots 
Flood Warning speakers 
Sirens 
 

                    Legend 2 

Fig. 7 Dhaka-Narayanganj-Demra  Flood Hazard Map 
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CONCLUSION 
 

Total inundated area is about 28 km2 which is about 47 % of total study area and the affected people 
are about 250,000. Inundation depth ranges from 1 to 3 meter is about 87 % of total inundated area. 
The north-western part and area nearer to embankment are mostly unaffected. The area which is a little 
bit away from embankment is mostly vulnerable because many people constructed their houses at 
lower elevation. The central part has high inundation depth. 
 
 

RECOMMENDATIONS 
 

The major focus of this study was to assess the vulnerability of the people in this area regarding high 
flood in Bangladesh. From the results of this study, it appears that if breaching of embankment or high 
flood occurs, serious damage will be occurred.  So, necessary steps should be taken by the government 
to improve this condition. 
Major recommendations for improvement of the project are summarized below: 

1. The software HEC-RAS has been used for hydrologic simulation. It allows performing one-
dimensional steady flow and unsteady flow calculations. Two-dimensional modeling software 
can be used for future studies to compare results obtained here. 

2. A more detailed Flood Hazard Map can be prepared by conducting town watching and 
interview with residents and local leaders in the future. 

3. For simulation, only river flow is considered. Rainfall, evaporation, percolation can be 
included for further studies to get better result. 

4. After preparing a detailed Flood Hazard Map, it should be distributed to the people in some 
meeting with the residents. It will be helpful to increase awareness about the flood.  

5. During the preparation of Flood hazard map, participation of residents and local leaders is 
essential to make it useful and to increase awareness and responsibility. 
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ABSTRACT 
 
Climatic variability, unplanned land use pattern and encroachment into the flood plain are affecting the 
hydrology of Bagmati river basin of Nepal. In this study, methodology to improve present flood 
management system with non-structural countermeasures has been elaborated. Study of hydrological 
condition, basin scale rainfall runoff modeling and inundation analysis is helpful to prepare 
community level flood risk management techniques. In order to develop the relationship between 
rainfall and runoff and hence to develop flood forecasting model, simple statistical tools for 
hydrological analysis and least square methods of best fit technique is applied within the available 
historical rainfall and stage data (1980-2004). Flood frequency analysis is performed and floods of 
different return periods are identified. To minimize the risk from flood, different level inundation of 
the predicted flood should be known at community level. Hence inundation analysis is performed 
based on available digital data, satellite imageries, and GIS based numerical models (Arc GIS, its 
extension HEC-GeoRAS and HEC-RAS software) together with some field observation data. Real 
time flood forecasting model and inundation depth identifying technique for lower Bagmati watershed 
are the main outcomes of this study. Results of this analysis are understandable even to the community 
level people and such approach can be applied to other river basins as well for non structural 
countermeasure of flood disaster mitigation. 

Keywords: Rainfall-runoff modelling, Inundation analysis, Community, Disaster mitigation 
 

INTRODUCTION 
 

Global nature of changes in climate and land use pattern is affecting the hydrology of every river 
system. Consequences of such effect can be observed as a magnified risk of flood hazard in the 
downstream reach of Bagmati river basin. In order to minimize the risk from flood hazard, both 
structural and non-structural mitigation measures have been taken as countermeasures. Rather than 
relying completely on large structural measures, which may not be sustainable due to economic 
condition of the country, policies and guidelines need to be developed and implemented as non-
structural countermeasures against flood hazard at the community level. Non-structural measures 
mainly include conservation of watershed, flood plain management, flood forecasting, warning and 
evacuation system. Hence it is essential to develop methodology to improve present flood 
management system with non-structural countermeasures. Such non structural countermeasure of 
flood risk reduction is possible with rainfall runoff modeling and inundation analysis. The main 
objective of study is to develop the simple rainfall runoff flood forecasting model and inundation 
depth analysis technique for community level people as a community approach of flood disaster 
management. As a case study, rainfall-runoff modeling and inundation analysis is elaborated for 
Bagmati river at Terai region (Plain area in the downstream reach) of Nepal. 

                                                 
*  Engineer, Department of Water Induced Disaster Prevention, Kathmandu, Nepal 
**Research & Training Advisor,  
    International Centre for Water Hazard and Risk Management (ICHARM),PWRI, Japan. 
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STUDY AREA AND PROBLEM DESCRIPTION 
 
Bagmati river basin lies in central region of Nepal and it covers an 
area of about 3741 sq. km (Fig.1). It originates in the mountains at 
about 16 km north-east of Kathmandu and drains out of Nepal 
across the Indian State of Bihar to reach the Ganges. Its total length 
is 597 km of which 206.8 km lies in Nepal (DWIDP, 2005). The 
watershed area draining upto the Pandhare Dovan is 2772 sq.km is 
called upper watershed area which is the mountainous area whereas 
below it is called lower watershed area and it’s the plain (Terai) 
area. Every year in monsoon season, high flood at Bagmati river is 
causing loss of lives and property in the downstream reach of the 
basin. Due to increasing trend of extreme events and present 
economic condition of the country, 
government will not be able to afford 
huge investment for structural 
interventions for the entire watershed. 
So, combination of structural as well as 
community approach of non-structural 
flood disaster management would be 
most economical and effective approach 
of flood disaster mitigation to save the 
life and property in the Terai region of 
Bagmati river basin. 

CHINA

Fig.1 Map of Nepal and study area 
 
 

DATA 
 

In this study, hydrological analysis is performed using precipitation data (1980-2004) of eleven rain 
gauge stations within the periphery of the basin. Flood frequency analysis is carried out with 
instantaneous maximum discharge (1965-2006) measured at Pandhare Dovan. For rainfall runoff 
modeling, observed stage and flow data (1980-2004) at Pandhare Dovan are used. Inundation analysis 
is performed utilizing the Digital Elevation Model downloaded from HydroSHEDS. Topographic 
maps (1:25000), land use map and past historical inundation depths of the study area which were 
collected from DWIDP, Nepal. Image of the study area is produced from digital data of ALOS, JAXA.  
 
 

THEORY AND METHODOLOGY 
 

Hydrological modeling of Bagmati river basin 
 
Hydrological modelling of river basin is essential for rainfall runoff modelling and inundation analysis.  
The rainfall pattern of the region was analyzed with the 25 years (1980- 2004) of available rainfall 
data. In order to calculate the mean rainfall over an area, Thiessen polygon method is used. This 
method is considered superior to the arithmetic mean. But this method does not consider the 
topographical effect (Jayawardena, 2007). In order to simplify the flood forecasting techniques to the 
community level people, rainfall over an area is correlated with one precise Kathmandu airport station. 
Using this correlation average rainfall over the region could be calculated if the rainfall of Kathmandu 
station is known. To establish the relation between flood magnitude and corresponding inundation 
depth, flood of different recurrent interval are calculated with normal and Gumbel distribution. The 
primary objective of the flood frequency analysis is to relate the magnitudes of the extreme events to 
their frequency of occurrence through the use of probability distribution (Chow et al., 1988).  
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Basin scale flood forecasting modelling 

The real time flood forecasting is one of the most effective non- structural measures for flood 
management. Rainfall covering the river basin and stages at the forecasting station data form the basis 
for flood forecasting. Out of various techniques available, statistical approach of modeling is chosen 
for this study. Statistical approach and least square methods of error minimization technique were used 
to set up the appropriate model within the available data sets. Stages and average rainfall over an area 
were first of all fitted for the calibration of the model. For calibration, data of 1980 to 1998 are used. 
After calibration and finding the model coefficients, it’s validated using the data from 1999 to 2004. 
Out of many models set up and tested, modelling using stage and rainfall gave the better result than 
other setup like rainfall-discharges, only rainfall etc. 
 
Flood characteristics and Inundation analysis 

Study of flood characteristics and inundation analysis are essential for non-structural measures of 
flood management. It is one of the techniques to identify the areas under the risk of flood damage. In 
this study, inundation analysis is performed using GIS-based numerical models (Arc GIS, its extension 
HEC-GeoRAS and one dimensional modelling software HEC-RAS). Result of such analysis gives the 
depth of inundation for flood of different recurrent interval. The most devastating flood in the Bagmati 
river was in year 1993. So inundation depth simulation was performed for 1993 flood condition and 
results are compared with the actual inundation depths. To develop a graph which shows the 
relationship between flood magnitude and inundation depth, simulation with different return period 
floods were performed. Using such graph, even the community level people can easily find the depth 
of inundation for different flood magnitude. As the government has planned to protect the whole area 
by constructing levee, inundation simulation was further elaborated for future full levee protected and 
levee breach conditions.  

 
RESULTS AND DISCUSSION 

 
Rainfall analysis 

Rainfall analysis shows that more than 80% of the rain falls in the monsoon period (June-Sept.) and 
trend of rainfall is significantly (α=0.05) increasing at 95% level of confidence.  
 
Rainfall correlation 

 Daily average rainfall of Kathmandu airport (st.no.1030) and 
eleven stations mean rainfall over an area are correlated (Fig. 2). 
This correlation establishes the relation of rainfall between them.  

Rt-1(average over region) = 1.3 R t-1(Kathmandu_St) + 0.327 

Using this correlation, average rainfall over the region could be 
calculated if the rainfall of Kathmandu station is known. This 
correlation would be easier even for the people at community 
level to find the rainfall over the region for flood forecasting.  
 
Flood frequency analysis                                                                    

Available 42 years (1965-2004) instantaneous maximum flood 
events probability distribution shows the Gumble distribution 
fits better (Chi-square goodness of fit test) than Normal 
distribution. So for this study purpose, flood magnitude, its 
frequency and return periods  are taken from the Gumbel 
distribution (Table 1).                                                                        Fig.2 Rainfall correlation 
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Table 1 Recurrence interval and flood magnitude of Gumbel distribution. 

Return Period Tr (Year) 1.58 2 2.33 5 10 20 25 50 100 200 387 500 1000
Flood magnitude Q(m3/sec) 2688 3511 3985 6043 7719 9327 9837 11408 12968 14522 16000 16572 18122

 

Flood forecasting modeling 

The best fitted model for the study area is 

S8am(t) = C1  S8am(t-1) + C2  Sav(t-2) + C3  Rt-1 

Where, 
S8am(t)  =  Stage at 8 am at forecasting time t 
S8am(t-1)  =  Stage at 8 am at time t-1, i.e. previous day 
Sav(t-2)  =  Average Stage (average of 8am, 12 midday and 4pm stages) of time t-2, i.e. 
                               two days before 
Rt-1  =  Mean rainfall over an area of eleven rainfall stations of last 24 hours. (8 am  
         of the day to 8 am of previous day) 

Observed stage value of time t is modeled with observed values of time t-1, t-2 and rainfall of past 24 
hours. This model considers the effect of both rainfall and stage for flood forecasting. Previous day 
stage at 8 am (S8am(t-1)) and past 24 hours  rainfall (Rt-1) considers the effect of both rainfall and stage 
of the past 24 hours in the model. Whereas, in order to simplify the model parameters to the 
community level people, average stage of two days before (Sav(t-2)) is used. When modeling was done, 
this combination of model parameters gave the better result so modelings with these parameters are 
adopted in this study. In 
order to set up the model 
and to find the 
coefficients with least 
square methods of error 
minimization, stepwise 
modeling was performed. 
First of all modeling was 
done for complete data 
sets. As the extreme flood 
events occur during May 
to October and floods are 
called extreme when the              
stages values are higher     

y = 0.701x + 2.228
R² = 0.771
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y = 0.691x + 1.942
R² = 0.715
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 (Fig. 3 & Fig.4), 
                                             Fig.3  Model calibration                     Fig.4  Model validation  
 
Floods with stages value higher than 5m were seperated for modelling and coefficients ware 
determined. The model coefficients, R2, MBE and RMSE of the analysis are presented in the Table 2 

Table 2  R2, model coefficients  & errors of model calibration & validation  
 
 
Calibration and validation with stage greater than 5m. (May to October)

R2 MBE (m) RMSE (m) (RMSE/Av.Stage) (%) C1 C2 C3 R2 MBE (m) RMSE (m) (RMSE/Av.Stage) (%)
0.72 0.11 0.715 12.98 0.5958 0.6435 0.0229 0.77 0.10 1.15 15.93

Model coefficients Validation (1999 to 2004)Calibration (1980  to  1998) 
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Knowing these model coefficients, stages can be predicted. DHM has given stage and discharge values 
to define the rating curve for the period 1999 to 2006. Using these values and hqrating software 
(Goutam, 2007), rating curve is defined to calculated the discharge. 

Q = 87.796 (S8am(t) - 0.668)1.856  

So, using this stage discharge relationship, flood magnitude can be calculated,when the stage is known. 

 
Flood characteristics and Inundation analysis 

Inundation depth simulation of 1993 flood condition (Tr 387) 

Inundation simulation result of 1993 flood condition is presented 
in Fig.5. Simulation results are compared with the available field 
inundation depth of year 1993 (at Bhranhapuri and Hathiaul 
VDC) and found to be closely approach the past inundation 
depths. In order to develop the relationship between flood 
discharges versus inundation depth, simulation was further 
elaborated with flood of different recurrent interval. Result of 
simulation is plotted for four village road junction point at 
Bhrahmapuri tola (ward no.8) & Belbichuwa(ward no.1,2&9) 
VDC (Fig.6). Using this relationship; even the community level 
people can identify the depth of inundation at that particular place 
for forecasted flood of different magnitude.  
                                 
Inundation Depth = 0.30778 e0.00011*(Q)                                                Fig.5 1993 flood condition                                   
                             
Exponential plot is found better fitted. Without 
incorporating 1993 flood (i.e. Tr 387), linear plot 
was found best fitted. 

Inundation Depth = 8E-05*(Q) + 0.146 

Such relationship can be developed for even for 
other places within the downstream reach of 
watershed boundary. With these graphs, 
inundation depths can be indentified for particular 
magnitude of flood.  

y = 0.30778e0.00011x
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Inundation analysis of Levee breach condition      Fig.6 Inundation depth Vs Flood discharge 

Result of complete levee 
protection and breaching at one 
point is shown in Fig.7. 
Inundation depth simulation 
result of levee breach at 
Deviparsa and Matsuri village 
(Near temple at Matsuri village 
ward no. 5) shows the greater 
depth of inundation than 1993 
flood condition. Depth of 
inundation found higher, if the 
area is fully protected from 
levee and levee breaches at 
particular area.                             Fig.7 Levee breach condition 
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In order to develop the relationship between flood 
discharges versus inundation depth, simulation 
was further elaborated with flood of different 
recurrent interval for levee breaching condition 
(Fig.8). These graphs are useful to identify depth 
of inundation for particular magnitude of flood 
when the levee breaches.  

 6

  
Inundation Depth = 0.96189e0.00008*(Q) 

In order to find the inundation depth for particular 
magnitude of flood, such relation can be 
developed for other places of inundation area.            Fig.8 Inundation depth Vs Flood discharge   

y = 0.96819e0.00008x

R² = 0.91036
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CONCLUSIONS 
 

Performed analysis of hydrological condition, rainfall runoff modeling and inundation 
analysis are very much useful tools for flood risk assessment and community approach of 
flood risk management for the Terai region of Bagmati river basin. With an application of 
these technique, rainfall of one precise station is can be correlated with rainfall over an area. 
Knowing rainfall over an area and measured past stages, stage can be predicted using the 
developed flood forecasting model and identified model coefficients. Once the stage is 
predicted, probable flood can be calculated using rating curve. Ultimately, developed flood 
magnitude versus inundation depth graphs can be utilized to identify the depth of inundation 
for particular magnitude of flood. Such analysis could be done for other river basins as well. 
 
 

RECOMMENDATION 
 

Further study should be conducted using advance GIS based numerical models and digital data 
together with precise field observation data. It would be worthwhile to 
 

i. Validate the result with more field observed data. 
ii. Analyze with more precise data and advance simulation models.  
iii. Develop inundation depth identifying technique for wider areas. 
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ABSTRACT 

 
An inundation simulation has been done for the mid-eastern Dhaka (37.16 km

2
) on the basis of Digital 

Elevation Model (DEM) data from Shuttle Radar Topography Mission (SRTM) and the observed flood 

data for 32 years (1972-2004). The topography of the project area has been considerably changed due 
to rapid land-filling by land developers. So, collected DEM data has been modified according to the 

recent satellite image. The inundation simulation has been conducted using HEC-RAS program for 

100 year flood. Both present natural condition and condition after construction of proposed levee (top 
elevation ranges from 8.60 m to 9.00 m) have been considered for simulation. The simulation has 

revealed that the maximum depth is 7.55 m at the south-eastern part of that area and affected area is 

more than 50%.  

Finally, according to the simulation result, a Flood Hazard Map has been prepared using the software 
ArcGIS. And risk assessment has been done and a Risk Map has been prepared for this area.  

 

Keywords: Inundation simulation, Flood Hazard, Risk Map 
 

 

INTRODUCTION 

 

Dhaka is the largest and densely populated city in Bangladesh. The main natural hazards affecting 

Dhaka include floods, which are associated with river water overflow and rain water stagnation. In fact 
it is observed that some 60% of the Greater Dhaka East area regularly goes under water every year 

between June and October due to lack of flood protection in that area.  

In 1991, JICA and ADB conducted feasibility study on this area. And in 2006, Halcrow Group 
Limited, UK, have done a study for updating/upgrading the Feasibility Study of Dhaka Integrated 

Flood Control Embankment. They divided the whole eastern part of Dhaka into three compartments. 

They proposed some structural measures which includes construction of embankment, flood wall, 
pump station and buildup of some pond area. But non-structural measures like preparation of Flood 

hazard map has not included. In this paper, middle part (compartment-2) is selected as study area and 

the main objective of this study is to do Flood hazard and risk assessment of that area. 

 

 

DATA 

 
For this study two types of data have been used. Topographic data which includes DEM (Fig. 1), 

satellite image (Fig. 2) and river cross-section and hydrologic data covering rainfall, discharge and 

water level etc. And two software are used; ArcGIS (ESRI, 1999) for DEM data processing & 
mapping and HEC-RAS (Hydrologic Engineering Center, 2002) for hydrologic simulation. 

                                                
∗ Assistant Engineer, Bangladesh Water Development Board (BWDB), Bangladesh.  
∗∗ Director, International Centre for Water Hazard and Risk Management (ICHARM), PWRI, Japan. 
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METHODOLOGY 

 

The methodology can be divided into three phases: Preparation Phase, Execution Phase and 

Verification & Flood Hazard Mapping Phase (Flow chart shown in Fig. 3).  Some important steps of 
these phases have been briefly described below. 

 

Geo-referencing and Projection 
 

Collected Satellite image has been Geo-referenced according to the geographic coordinate system 

(GCS_WGS_1984). DEM was also in geographical coordinate system. Geographic coordinate systems 

indicate location using longitude and latitude based on a sphere (or spheroid) while projected 
coordinate systems use X and Y based on a plane. Projections manage the distortion that is inevitable 

when a spherical earth is viewed as a flat map. Projected coordinate system used for this study is 

WGS_1984_UTM_Zone_45N which is suitable for Bangladesh.  
 

DEM Modification 

 

Grid resolution of collected DEM data is 90 m. The average width of the Balu river (passes through 
the study area) is around 100 m. So it is difficult to find elevation value on the river path line in that 90 

m resolution DEM data. Another problem I faced was that the obtained DEM data was based on 

satellite image of year 2000. After that, a lot of land development work have been completed in this 
area which is observed in recent satellite image. So the DEM has been modified according to current 

topography. The steps are briefly described below. 

 
1. In DEM, elevation values are integer format. So the DEM has been converted to float format.  

2. The 90 m DEM has been re-sampled to 30 m resolution DEM using Bilinear interpolation 
method. 

 

Fig. 1 Digital Elevation Model 

(DEM) of study area Fig. 2 Satellite Image of the study area 
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3. Then the DEM data through the 

river path has been extracted and 

converted into ASCII format 
and finally modified the 

elevation according to actual 

cross-section of the river in 
Microsoft Excel.  

4. The DEM data of land filled 

area has also been extracted by 

observing recent satellite image 
and then raised the elevation. 

5. Finally the modified DEM has 

been merged with the original 
DEM.  

The DEM both before modification and 

after modification is shown in Fig. 4. 

 

Processing on HEC-RAS 
 

In HEC-RAS the geometric data has been imported which 

was exported from ArcGIS by HEC-GeoRAS tool. Main 
job in HEC-RAS is giving hydrologic data and assigning 

boundary condition and initial condition. From historical 

record it is observed that water level in this area reached 
maximum in 1988. The maximum water level has been 

input here as boundary condition. At upstream given water 

level is 7.2 m and at downstream it is 7.05 m. Initial flow 100 m
3
/s is given as initial condition. 

According to this condition a maximum inundation depth in every 20 m has been calculated for this 

area. Then this data has been exported to the ArcGIS. 
 

 

SIMULATION RESULT AND OBSERVATIONS 
 

Obtained simulation result (shown in Fig. 5) has been verified with observed inundation depth of 1988 

flood and satellite image of just after cyclone “Sidr”. It is observed that inundation depth ranges from 
1 to 3 m covers most of the area (64 % with respect to total inundated area). But southern part of the 
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Fig. 3 Flow Chart of Methodology 

Fig. 4 DEM for both before and 

after modification 

(b) DEM after modification. 

(a) DEM before modification. 
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study area is relatively low-lying where inundation depth is more than 3 m. However, buildup area 

located in western part is mostly unaffected due to higher topography. Percentage inundated area in 

the study area (compartment-2 shown in encircled by red line) is 54.5 %. Result obtained from this 

analysis is presented in Table 1.  
 

Table 1 Percentage area inundated according to  

varying inundation depth 

Inundation 

Depth 

Inundat

ed area 

(sq. km) 

% with 

respect to 

total 

inundated 

area 

% with 

respect 

to 

whole 

area 

4 m or higher 1.09 5 3 

3 to less than 4 m 3.33 16 9 

2 to less than 3 m 7.01 35 19 

1 to less than 2 m 5.84 29 16 

Less than 1 m 2.97 15 8 

Total 20.24 100 54.5 

 

 

FLOOD HAZARD MAPPING AND RISK ASSESSMENT 

 

Preparation of Flood Hazard Map 
 

A Flood Hazard Map has been prepared using the inundation status which was found from hydrologic 

simulation, as shown in Fig. 6. According to inundation depth the whole area has been divided into 
five categories. Some evacuation centers have been 

proposed in the high area. Some important places 

such as hospital and police box have been marked in 
this map which are identified from satellite image. 

 

Risk Assessment 

 
The risk faced by people must be seen as a cross-

cutting combination of vulnerability and hazard. 

Disasters are a result of the interaction of both; there 
cannot be a disaster if there are hazards but 

vulnerability is (theoretically) nil, or if there is a 

vulnerable population but no hazard event (Wisner 

B. ; Blaikie P. ; Cannon T. and Davis I., 2004).  
These three elements: risk (R), vulnerability (V), and 

hazard (H), can be written in a simple form: 

 
                                                                               (1) 

 

Risk Map 
 

In this study an attempt has been taken to make a 

Risk Map. Risk index has been calculated by 

multiplying vulnerability and hazard index. Average 
depth of inundation has been assigned as hazard 

index. And for calculating vulnerability index, 

R = H x V                                            

About Flood Hazard Map 
 

This Flood Hazard Map 

shows inundation areas and 
depths based on a simulation 

for 100 year flood. 

 1 

 2 

 3 

 4 

 6 

 5 

Legend 2 1 

 1 Evacuation 

Hospital 

Police Box 

Fig. 5 Inundation status obtained from 
Simulation 

Fig. 6 Flood Hazard Map of Mid-eastern part 

of Dhaka 
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Table 3 Area classification according to 
Risk Index 

percentage of area covered with house/living place and agricultural land have been considered. The 

followed steps are described below: 

1. The whole study area has been divided into 300m - 300m block. Total number of block is 624. 

2. For calculating average inundation depth in each block, obtained 20m-20m resolution 
inundation map has been re-sampled to 300m resolution using Bilinear interpolation method. 

3. For each block an integer value ranging from 0 to 5 has been assigned as a Hazard index 

according to inundation depth (shown in 
(Table 2). 

4. For Vulnerability index, a value ranging from 

0 to 10 has been calculated for each block. 
Weight factor 10 and 2 used for area covered 

by house and agricultural land respectively. 

Equation 2 has been used for calculating 

Vulnerability Index. 
 

     Table 2 Assigned Hazard Index (H) for varying 

inundation depth 

Inundation Depth Hazard Index 

(H) 

No inundation 0 

Less than 1 m 1 

1 to less than 2 m 2 

2 to less than 3 m 3 

3 to less than 4 m 4 

4 m or more 5 

 
5. A Risk index for each block has been 

calculated by multiplying Hazard and 

Vulnerability index (Equation 3).  
6. Then these Risk values have been converted 

to raster format and imported to ArcGIS. 

 
 

7. A Risk Map (Fig. 7) has been prepared by 

classifying into three categories: Low, Medium 

and High risk area according to Risk index 
(Table 3). 

Risk Index Level of Risk 

1 to less than 5 Low risk area 

5 to less than 10 Medium risk area 

More than 10 High risk area 

V Index  = 

10 x A House  + 2 x A Agriculture  + 0 x A No Use 

 
A Total 

V Index          =  Vulnerability Index ( ranging from 0 to 10 ) Where 

A House         =  Area Covered by House/Living Place 

A Agriculture =  Area Covered by Agricultural Land 

A No Use     =  Area used for neither Living nor Agricultural 

A Total       =  Total Area of each Block 

              (2) 

R Index  = H Index  x  V Index    

 
R Index          =  Risk Index ( ranging from 0 to 50 ) Where 

H Index          =  Hazard Index ( ranging from 0 to 5 ) 

V Index          =  Vulnerability Index ( ranging from 0 to 10 ) 

    (3) 

Fig 7 Risk Map of Mid-eastern part of Dhaka 
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CONCLUSION  

 

It is observed in Risk Map that high risk zone covers very few areas and it is located mostly near river 

bank and in transitional zone between western built up area and low-lying area. In this area risk is high 
because, area coverage with houses is high this means population density is also high in the area. High 

risk area represents the area where people are more exposed to hazard than those living in other 

locations.  
It is observed that western built up area is completely risk-free though the area is densely populated. 

There is no inundation in this area and it means risk index is zero. Southern area where inundation 

depth is maximum, falls in medium risk category though no people living there. Because this area 
mostly covered by agricultural field. 

 

 

RECOMMENDATION 

 

The objective of Flood Hazard Map is to provide residents with the information on the range of 

possible damage and the disaster prevention activities. The effective use of Hazard Map can decrease 
the magnitude of disasters. From the resident point of view, it is an effective tool to reduce flood 

damage. On the other hand, Flood Risk Map represents the current scenario of that area according to 

degree of risk. This is very much useful for government. By using it government can prioritize some 
area according to degree of risk.  In emergency, government can take necessary steps as soon as 

possible according to priority basis. As land development and urbanization is going on that area both 

maps should be updated regularly. The following recommendations are made for upgrading these 

maps: 
1. Rainfall, evaporation, percolation which are ignored in current study can be included for 

further studies. 

2. Town watching, conversation with local people and survey are very important work for 
making an effective Flood Hazard Map. But this work could not be performed for this study. 

For future studies this should be conducted. 

3. For risk mapping, Hazard index has been assigned according to inundation depth. But other 

factors such as frequency of flood, duration of flood, etc. should be considered. For assigning 
Vulnerability index, two factors such as percentage of area covered with house and 

agricultural field have been considered. But there are lots of factors other than that responsible 

for degree of vulnerability which should be considered for future studies. 
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ABSTRACT 

ing the safety of downstream areas. Mengwa detention basin is the study 

and calculate how much water is 

ifferent inundation areas and 

urance, will be provided to help reduce the damage from 
ood in Mengwa detention basin. 

Keywords: Risk analysis, Risk management, Mengwa detention basin 

INTRODUCTION 

. To mitigate flood damage in the detention basin is the core and objective of this 
dissertation. 

DATA 

m the U.S. 
Geological Survey website, http://edc.usgs.gov/products/elevation/gtopo30/gtopo30.html. 
                                                

 
 

 
Detention basin, as one essential part of flood management measures, is usually designed to 
store flood temporarily in an extreme flood event for relieving the danger of embankments 
collapse and ensur
area of this thesis. 
First of all, the study is setting out to make an analysis of flood risk over a typical detention 
basin to define under which condition Mengwa will be used 
to be diverted into Mengwa for different return period flood. 
Secondly, four Flood Hazard Maps for 10year, 20year, 50year, 100 return year period floods 
are made by HEC-RAS and Arc-GIS, based on the diversion water of different return period 
flood calculated from the above procedure. Maps will show d
inundation depths in the detention basin under a given scenario. 
Finally, some proper suggestions like raising residents’ risk awareness, making reasonable 
land use plan, launching flood ins
fl
  
 

 
 

 
Mengwa, the first detention basin built in 1952 in Huai River Basin, lies on the north bank of 
middle Huai River. There are 157,800 people living inside this area with a total area of 
180.4km2. Since Mengwa being built, it has been operated 15 times in 12 years, making 
Mengwa Detention Basin the most frequently used detention basin among all the 97 detention 
area in China

 

 
In this study, 1952-2007 records of annual highest water level and annual peak discharge of the Huai 
River at Gauge Station is collected for hydrological analysis and calculation. Digital Elevation Model 
data (DEM) data that is necessary for making Flood Hazard Map is downloaded fro

 
∗Bureau of Hydrology, Ministry of Water Resources, China.  
∗∗ Research & Training Advisor, International Centre for Water Hazard and Risk Management(ICHARM),   
     PWRI, Japan 
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THEORY AND METHODOLOGY 

 
. Hydrological Analysis and Calculation 

 items will be defined: 

 water volume to be diverted into the basin for different return period flood. 

.1 Frequency Analysis  

e Station by using 
.Pearson III Distribution to find the possibility of operation of Mengwa.  

.2 Hydrograph of Sluice Gate  

d into the detention basin for each return period flood is obtained from the 
ydrograph of sluice gate. 

) Obtain Design Hydrograph  

same scale which is equal to the ratio of peak discharges of typical hydrograph and design hydrograph. 

                                                               

1
 
By hydrological analysis and calculation, the following two

 the possibility of the operation of detention basin; 

 
1
 
Frequency curve is plotted based on annual peak discharge data at Gaug
K
 
1
 
Water volume to be diverte
h
 
(1
 
Design hydrographs for each return period flood is obtained by enlarging typical hydrograph in the 

mt

mp
p Q

Q
K = …….……….…………………………………  (1) 

f certain magnitude flood, Qmt is peak 
ischarge of typical hydrograph, which is equal to 7170m3/s. 

. And all of the discharge data comes from actually 
easurements of velocity and cross section area. 

) Calculate the hydrograph of Sluice Gate  

    Stage-Discharge Curve of Ga n 

Q1=Exp

 
where Kp is enlarging coefficient, Qmp is peak discharge o
d
 
By comparison and analysis, the hydrograph in July 11th-15th, 2005 is chosen as the typical 
hydrograph. The hydrograph is representative since this scenario presents a situation where water 
diversion was not initiated even though flood heights reached 29m, thus showing a similar case as 
those where water diversion work should be done
m
 
(2
 

uge Statio

2.0147
11.483)-(H ………………………………………. (2) 

here Q1 is the discharge in the mainstream, H is the water level in the mainstream. 

    Stage-Discharge Curve of Sluice Gate 

………………………… (3) 

, i.e. even though water 

 
w
 

5.15.0
2 )46.24(6.1910432.0 −×××= HQ

 
where H is water level at Gauge Station. Q2 is discharge of Sluice Gate. The maximum designed 
discharge of gate is 1799m3/s, and the corresponding water level H is 29.76m
level H is rising after reaching 29.76m, discharge Q2 still remains 1799m3/s.  
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Considering the very close distance between Sluice Gate and Gauge Station, it is assumed that the 
water level at Gauge Station is the same as that at Sluice Gate during water diversion. When the 
detention basin is operated, discharge in the mainstream will be divided into two parts, discharge Q1 in 
the mainstream and discharge Q2 in the detention basin. Design discharge Q is obtained from the 
design hydrograph, so water level in the mainstream with time can be obtained by solving the equation 
Q=(2)+(3). Repeating the same procedure, we can get different water levels at different time until 

ater level goes below 29m at the time when the Sluice Gate will be closed. If the water level is 
ydrograph of Sluice Gate using the equation (3). 

rcGIS9.1 and HEC-RAS3.1.3 are chosen for caculating and viewing the inundation depth and area in 
Mengwa. 
 

RESULTS AND DISCUSSIONS 
 

Frequency curve 

of 

            Fig

Tab tionship o bability rn peri scharg water 

Enlarging coefficie
 

lationsh rn pe e 
100y

w
known, it’s easy to obtain the h
 
2. Make Flood Hazard Map 
 
A

 
The line in Fig.1 is the frequency curve. 
  
According to the utilization scheme of Mengwa, 
the water level of 29m in the mainstream is a 
crucial point to decide whether or not to use 
Mengwa. From Equation (1), we know the 
discharge is about 5970m3/s when water level 
reaches 29m. From Fig.1, we know the 
probability is 20.20% when the discharge is 5970 
m3/s. That means Mengwa will leave open the 
possibility that it will be used when more than 5-
year return period flood comes. Table 1 is 
obtained from Fig.1, showing the relationship 

ood probability, return period, peak discharge 
nd highest water level. 

 
 

fl
a

. 1 Frequency curve                             
 

le 1 The rela f Pro , retu od, di e and level 
 

Probability 1% 2% 5% 10% 20% 

Return Period 
 
 1 2  100year 50year 0year 0year 5year 

Peak discharge(m3/s) 
 

1 1 9837 7951 5995 4063 2262  
 Highest water level(m) 31 30 30 30 29 
 
 

nt Kp  and water volume to be diverted 

Table 2 The re ip of retu
10year 20y

riod, KP and water volum
ear 50yReturn Period ear ear 

Enlarging coeffecient Kp 1.1089 1.3719 1.7102 1.9614 
Water volume 0.211 0.372 0.557 0.638 
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to be diverted(billion m3) 
 
Design hydrograph and hydrograph of Sluice Gate for different return period flood  
 
In Table 3 Q is the design discharge, Q on of the 
operation of the de

Table 3 is arg ferent e during e sage engw
1 ar r io

2 is the discharge at the sluice gate under the conditi
tention basin. The time interval is 2 hours. 

 
 D ch e at dif

0
 tim  th  u  of M a 

-ye eturn per d flood 

Ti  T Tme Q Q2(ti) ime Q Q2(ti) ime Q Q2(ti) 
1 5600.19 0.00 9 7124.99 1387.76 17 7744.89  1472.14
2 5994.97  1218.70 10 7152.71 1391.49 18 7829.17  1483.57
3 6157.99  1244.71 11 7180.44 1395.23 19 7951.16  1499.35
4 6387.54  1279.99 12 7215.92 1400.38 20 7934.52  1497.44
5 6587.15  1309.63 13 7493.16 1438.47 21 7779.27  1476.90
6 6698.05  1326.15 14 7626.24 1456.46 22 7640.65  1458.35
7 6853.30  1147.01 23 7274.70  1408.8115 7642.87 1458.83
8 6997 1369.59 7075.46  16 7627 1456.46.34 24 .09  0.00 

2 ar r io0-ye eturn per d flood 

Ti  T Tme Q Q2(ti) ime Q Q2(ti) ime Q Q2(ti) 
1 5838.95 0.00 13 8814.68 1607.41 25 9624.12  1701.93 
2 6105.11  1236.17  14 8848.97 1611.82 26 9452.63  1682.49 
3 6393.21  1280.90  15 8883.27 1615.75 27 8999.89  1630.01 
4 6667.60  1321.55  16 8927.17 1621.15 28 8752.94  1600.06 
5 6928.27  1359.85  17 9270.16 1661.63 29 8493.64  1568.36 
6 7416.68  1428.09  18 9434.79 1680.50 30 8364.68  1552.34 
7 7618.35  1455.51  19 9455.37 1682.98 31 8234.35  1535.90 
8 7902.34  1493.13  20 9436.16 1680.50 32 8112.25  1520.47 
9 8149.29  1524.81  21 9581.59 1697.44 33 8014.84  1507.98 

10 8286.48  1542.18  22 9685.85 1708.93 34 7916.06  1  495.04
11 8478.55  1566.41   35 7381.00  1423.38 23 9836.77 1725.97
12 8656 1588.33  7298.90  24 9816 1723.46 .19 36 .69 0.00 

5 ar io0-ye return per d flood 

Ti  T Tme Q Q2(ti) ime Q Q2(ti) ime Q Q2(ti) 
1 5746.37 0.00 18 11073.73 1799.00 35 10112.58  1755.67 
2 6020.01  1222.72  19 11128.46 1799.00 36 9991.16  1742.56 
3 6635.69  1316.96  20 11556.02 1799.00 37 9868.02  1728.98 
4 7278.73  1408.81  21 11761.24 1799.00 38 9201.03  1653.21 
5 7610.52  1454.08  22 11786.90 1799.00 39 9098.42  1641.35 
6 7969.67  1501.27  23 11762.96 1799.00 40 9081.32  1639.38 
7 8311.71  1545.56  24 11944.24 1799.00 41 8841.88  1610.84 
8 8636.66  1585.89  25 12074.22 1799.00 42 8653.76  1587.84 
9 9245.50  1658.66  26 12262.34 1799.00 43 8380.12  1553.79 

10 9496.90  1686.97  27 12236.69 1799.00 44 8072.28  1515.18 
11 9850.92  1726.97  28 11997.26 1799.00 45 7880.74  1490.26 
12 10158.76  1760.72  29 11783.48 1799.00 46 7690.90  1465.00 
13 10329.78  1778.94  30 11219.10 1799.00 47 7501.06  1  439.41
14 10569.22  1799.00  31 10911.26 1799.00 48 717 139 .70 9.54  5
15 10791.54  1799.00  32 10588.03 1799.00 49 685 0.00 8.02  
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16 10988.22  1799.00     33 10427.27 1789.60 
17 11030.98  1799.00     34 10264.79 1772.35 

1 ar rio00-ye ret  peurn d flood 

Ti  T Tme Q Q2(ti) ime Q Q2(ti) ime Q Q2(ti) 
1 5589.99  0.00  20 12651.03 1799.00 39 11458.50  1799.00 
2 6001.88  1220.04  21 12700.07 1799.00 40 11317.28  1799.00 
3 6296.09  1265.93  22 12762.83 1799.00 41 10552.33  1799.00 
4 6590.30  1310.09  23 13253.18 1799.00 42 10434.65  1790.61 
5 6904.13  1356.14  24 13488.55 1799.00 43 10415.03  1788.58 
6 7610.23  1454.56  25 13517.97 1799.00 44 10140.44  1758.70 
7 8347.72  1549.92  26 13490.51 1799.00 45 9924.68  1735.52 
8 8728.23  1597.13  27 13698.42 1799.00 46 9610.86  1700.44 
9 9140.12  1646.29  28 13847.48 1799.00 47 9257.81  1660.14 

10 9532.40  1691.45  29 14063.24 1799.00 48 9038.13  1633.95 
11 9905.07  1733.00  30 14033.82 1799.00 49 8820.42  1608.39 
12 10603.33  1799.00  31 13759.22 1799.00 50 8602.70  1581.50 
13 10891.65  1799.00  32 13514.05 1799.00 51 8233.96  1535.90 
14 11297.66  1799.00  33 12866.78 1799.00 52 7865.21  1488.35 
15 11650.72  1799.00  34 12513.73 1799.00 53 7584.73  1  450.77
16 11846.86  1799.00  35 12143.03 1799.00 54 684 134 .81 5.29  7
17 12121.45  1799.00  36 11958.66 1799.00 55 650 0.00  7.93  
18 12376.43  1799.00  37 11772.32 1799.00    
19 12602.00  1799.00  38 11597.76 1799.00    

 

±

 
Inundation area and depth 
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           Fig.2 10-year return period flood                   Fig.3 20-year return period flood    
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ation in the preparation of flood hazard map.  

places as soon as possible by 
n on the hazard map. 

 from flood as 

k levels. 

 approach is recommended in decision-making and implementation of 
 benefits. 

 Flood risk will be shared by Government, society and individuals including especially those 
who benefit from the utilization o

 

the 

. 
 A down-top approach is proved to be effective in flood damage mitigation by giving stakeholders 

the chance to participate in the pr nd implementation of activities. 
 
 

 The vertical resolution of the DEM data is recommended.  
 Due to the limited data, only a ro ggestions are given. 
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lic tion of Flood Hazard Map 
 
Raise Awareness 

 Involve residents’ particip
 Distribute flood hazard map to each household and train them how to understand these 

information on the map. 
 Launch some drills which will guide them how to reach safe 

using these informatio
 Start with the flood risk education from the elementary school. 

Reasonable Land Use Plan 
 Land use plan should consider the good protection of people’s property and life

the top priority since Mengwa is a detention basin. 
 Mengwa area is supposed to be defined as that with different flood ris
 Guide and encourage farmers to plant crops which are not vulnerable to inundation condition. 
 Encourage people to build their houses on the places with low flood. 
 A participatory

activities because these activities are very closely related with people’s
Flood Insurance Plan 

 FHM is the important foundation of the application of flood insurace. 
 Flood insurance should be compulsory. 

f detention basin. 
 

CONCLUSIONS 

 The results on FHM is confirmed to live up to actual inundation situation by calibrating the 
historical data recorded at some sites inside. 

 The information about inundation area and depth is very crucial and indispensable for the 
implementation of these suggestions in the detention basin. 

 Out of the suggestions, the role of land use plan is projected in flood damage mitigation work

ocess of decision-making a

RECOMMENDATION 
 

 Field survey in Mengwa Detention Basin is recommended.  
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ESTABLISHMENT OF 
COUNTRY-BASED FLOOD RISK INDEX 

 
Yasuo KANNAMI∗ Supervisor:  Kuniyoshi TAKEUCHI∗∗ 
MEE07182 
 

ABSTRACT 
 
This thesis offers a measure to assess the country-wise flood risk, namely Flood Risk Index (FRIc), on 
the basis of Pressure and Release Model (PAR model) which is expressed as the equation of "Risk = 
Hazard × Vulnerability" (Wisner, B. et al., 2004). In this study, Vulnerability is divided into four 
components hence Flood Risk Index considers five aspects of flood risk; Hazard, Exposure, Basic 
Vulnerability, Capacity soft countermeasures and Capacity hard countermeasures. Five components 
are set as Sub-index and each sub-index is composed of three kinds of datasets which are the most 
representable variables for each sub-index, namely Indicator. The basic equation of “R=H×V” is 
modified to calculate Flood Risk Index, which is expressed as;  

 
sures)/2}countermea Hard surescountermea(Soft { Capacity

ityVulnerabil Basic  Exposure  Hazard (FRIc)Index  Risk Flood
+=

××
=  

With an application of FRIc, current potential risk of flood is assessed for 235 countries and regions. 
FRIc can indicate the structure of flood risk as well. Result of analysis clearly indicates the high-risk 
countries are in Asia such as Philippines, Myanmar, and Bangladesh, etc. Japan comes under the 
category of low risk thanks to low vulnerability and high capacity. 
Before calculating Flood Risk Index, data of past damages is also analyzed using EM-DAT in terms of 
number of events, killed people, and average killed people per event. The results are shown as Flood 
Damage Indicator (FDIa). Accuracy of EM-DAT is also verified by comparing it with Dartmouth 
database and some country reports. 
Finally, FRIc is compared with FDIa in order to assess correlation between them. It is indicated that 
FRIc has a certain correspondence to FDIa especially in Asian region. Furthermore, we can find high 
risk countries with less observed flood damage. It can be said that these countries have not been 
suffering from flood severely but have high potential to be damaged by flood. For instance Myanmar 
is assessed as a high risk country with a less death toll in the past. It can be said that flood risk in 
Myanmar was actualized in 2008 with more than 100,000 deaths by the cyclone Nargis. This implies 
the effectiveness of Flood Risk Index.  
 
Keywords: Flood Risk Index, Risk assessment, Vulnerability, PAR model 
 

INTRODUCTION 
 
The Hyogo Framework for Action, The World Conference on Disaster Reduction (WCDR) held in 
Kobe, Japan, in January 2005 said that “The development of indicator systems for disaster risk and 
vulnerability is one of the key activities enabling decision makers to assess the possible impacts of 
disasters”. There are lots of conceptual frameworks and studies to assess the risk or vulnerability to 
natural disaster (J. Birkmann, ed. 2006). One of the most common and simple conceptual models is the 
Pressure and Release Model (PAR model). However, there seems to be no study that uses the equation 
of "Risk = Hazard × Vulnerability" as it is in order to make risk index. If risk index is established 
using this equation as it is, it would be very understandable, easy to explain, and very informative and 
valid. The important thing to make index is that it should be simple and easy to understand so that 
common people can understand their risk or situations.  
                                                 
∗Pacific Consultants Co., LTD. of Japan  
∗∗Director, International Centre for Water Hazard and Risk Management (ICHARM), PWRI, Japan 
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Flood occurs at the local level. However it is true that preparedness for natural disaster depends on the 
national status. For instance, critical infrastructures such as national roads, levees for big rivers, are 
dealt with at national level. It can be said that flood risk is basically dominated by national status. It is 
also true that we sometimes talk about flood risk country-wise. For example we generally mention that 
Bangladesh is high-risk country to flood. In international conversation, we firstly consider national 
status. So, country-wise flood risk assessment is essential for international activities. 
 

ANALYSIS OF THE PAST FLOOD DAMAGE 
 
As the consequence of the comparative analysis of three kinds of data sources, which are Dartmouth, 
EM-DAT and Country Report, EM-DAT was accepted for flood damage data analysis. First reason for 
acceptance of EM-DAT is that it seems to collect the data more widely as compared to Dartmouth 
database. Secondly agreement with country reports is better than Dartmouth database. Thirdly it is 
difficult to collect country reports of all countries. The comprehensive database like EM-DAT was 
essential to make the countries comparable world wide. 
Here the dataset of EM-DAT during the past 23 years (from 1985 to 2007) was used to measure the 
damage level of the past floods. Three kinds of data were used for the measurement; number of events, 
killed people, and average killed people per event. All events with one killed people or over were 
classified into three classes by the size of death toll. Data coverage and criteria of three classes are 
shown in Table 1. To make the countries comparable, variables were converted to the indicators, 
namely Flood Damage Indicator (FDIa), by the following formula; 

FDIa = (LN(x) – LN(Min(x))/(LN(Max(x))- LN(Min(x))) (1) 
Where;  FDIa ; Flood Damage Indicator (actualized) 
 x : variables (number of events (noted by N), number of killed people (noted by 

K), and killed people per event (noted by KperN)) 
 Max(x) : the actual maximum value 
 Min(x) : the actual minimum value (If x=Min(x), FDIa=0.05) 

FDIa_Com is calculated by the addition of FDIa_L, FDIa_M, and FDIa_H. 
88 percent of 3,161 events in total were 
classified in FDIa_L. On the contrary only 13 
percent of 432,960 killed people in total were in 
FDIa_L. On the other hand 65 percent of total 
number of killed people is in FDIa_H in spite of 
only 1 percent of total events. This shows that 
preventing catastrophic events is important to 
reduce casualties by floods. Fig.1 shows the 
distribution map of FDIa_Com_K. It is 
indicated that the countries in Asia and America 
have been suffering from flood severely. 

Table 1 Statistics of past flood damage  

Class 

Criteria 
(No. of 

killed people 
of one event) 

Abbrev. Countries 
covered 

No. of 
Events 

 
(N) 

No. of 
Killed People 

 
(K) 

Average 
killed People

per event 
(KperN) 

Low ~100 FDIa_L 177 
(100%) 

2,775 
(88%) 

54,831 
(13%) 19.8 

Middle 101~1000 FDIa_M 54 
(31%) 

345 
(11%) 

97,408 
(22%) 282.3 

High 1000~ FDIa_H 15 
(8%) 

41 
(1%) 

280,721 
(65%) 6,846.9 

TOTAL FDIa_Com 177 
(100%) 

3,161 
(100%) 

432,960 
(100%) 137.0 

*Ratio of each item is the ratio of each value to the total of each item 

Fig.1  Distribution map of FDIa_Com_K (killed people)
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Fig.2  Structure of Flood Risk Index (FRIc) 
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ESTABLISHMENT OF FLOOD RISK INDEX (FRIc) 
 
Structure of Flood Risk Index (FRIc) 
The basic concept of Flood Risk Index 
(FRIc) is based upon Pressure and 
Release Model (PAR model); “a disaster 
is the intersection of two opposing forces 
which are hazard and vulnerability.” 
(Wisner, B. et al., 2004). In this study, 
Vulnerability is divided into four factors 
hence Flood Risk Index considers five 
aspects of flood risk; Hazard, Exposure, 
Basic Vulnerability, Capacity soft 
countermeasures and Capacity hard 
countermeasures. Five components are 
set as Sub-index and each sub-index is 
composed of three kinds of datasets 
which are the most representable 
variables for each sub-index, namely Indicator (see Fig.2).  
The equations to calculate indicators, sub-indices, and Flood Risk Index are expressed as follows; 

Flood Risk Index (FRIc) = H × E × V / C (2) 
Where; H: Hazard index E: Exposure index V: Basic Vulnerability index 

 C: Capacity index (= (Capacity Hard countermeasures index  
+ Capacity Soft countermeasures index)/2) 

Indicator  = {LN(x)-LN(MIN(x))} / {LN(MAX(x)-LN(MIN(x)}  (3) 
Sub-Index = Indicator 1 + Indicator 2 + Indicator 3 (4) 

 
Indicators 
Indicators are selected by qualitative method; discussion with ICHARM experts, deep consideration, 
data availability, reviewing early studies. Selected indicators and data used are shown in Table 2. Data 
are collected from various kinds of sources such as Central Intelligence Agency (CIA), United Nations 
Common Database (UNCDB), The Food and Agriculture Organization of the United Nations (FAO), 
JAXA/EORC, Socioeconomic Data and Applications Center (SEDAC), United Nations Development 
Programme (UNDP). 

Table 2  Indicators 
Sub-Indices Indicators Data 

1. Precipitation Average annual precipitation in depth 
2. Cyclone Proneness Cyclone proneness considering frequency and magnitudeHazard 
3. Flood Source  Water area ratio to land area 
1. Basic Population 

 Density 
Population density in the area where population density 
is more than 5 people per sq. km 

2. Low Land Area’s 
      Population Density 

Population density in the area where the elevation is 
below 200m 

Exposure 

3. Population growth Population in 2005 / in 1985 
1. Governance Corruption Index 
2. Wealth and information Life Expectancy Basic 

Vulnerability 
3. Instability GINI coefficient 
1. Potential Investment GDP per Area 
2. Infrastructure Paved Road Density Capacity Hard 

Countermeasures 
3. Forestation Forestation ratio in 2005 – in 1990 
1. Literacy Adult literacy rate (%) 
2. Education Enrolment ratio for education (%) Capacity Soft 

Countermeasures 
3. Information Television receivers per one thousand inhabitants 
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Sub-indices (see Fig.3) 

Hazard Index 
Cyclone prone countries such as those in Asia, 
North and Central America and South Africa 
tend to be assessed as with high hazard. Taiwan 
was calculated as the most hazardous country in 
the world. Puerto Rico and Bahamas in Latin 
America and the Caribbean region were ranked 
at high positions because of the high value of 
water source indicator. 

Exposure Index 
Countries with high exposure can be seen mostly 
in Asian region. As a result of consideration of 
population density, higher ranks were occupied 
by small area countries and regions such as 
Macao, Singapore and Hong Kong. Surprisingly 
Bangladesh was ranked at number 10 in spite of 
its larger area of 136,035 sq. km than the other 
high ranked countries. Regarding other Asian 
countries, Taiwan was ranked at 20th with its 
index of 1.564, India was 23rd with 1.538, Japan 
was 45th 1.401, and China was 53rd with 1.369. 

Basic Vulnerability Index 
Many European countries, North American 
countries, Japan and some Oceania countries are 
assessed as with low Basic Vulnerability and 
many African countries are high. Top 20 
countries except Haiti are occupied by African 
countries because of high corruption, high 
disparity, and low life expectancy. 

Capacity Hard Countermeasures Index 
Japan and many European countries are assessed 
as with high Capacity Hard Countermeasures 
and many African countries and South American 
countries are low. Small land area countries tend 
to be ranked high, Monaco at 1st, Singapore at 
2nd, etc. Netherlands is ranked at 7th and Japan 
at 13th. 

Capacity Soft Countermeasures Index 
Canada and many European countries are 
assessed as with high Capacity Soft 
Countermeasures and many African countries 
and several Southwestern Asian countries are 
low. Only two Asian countries i.e. South Korea 
and Taiwan are ranked in top 20 countries.  
 
These results seem to be acceptable, convincing 
and matching our feelings. 

Fig.3  Distribution maps of five Sub-indices 

* Area in red: high value 
 Area in green: low value 

* Area in red: high value 
 Area in green: low value 

* Area in red: high value 
 Area in green: low value 

* Area in red: high value 
 Area in green: low value 

* Area in red: high value 
 Area in green: low value 
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Flood Risk Index (FRIc) 
Flood Risk Index (FRIc) is calculated for 235 countries and regions. Fig.4 shows the distribution map 
of FRIc. A county area in red indicates high flood risk and that in green indicates low flood risk. Asian 
countries and several African countries are assessed as with high risk of floods. Some Central 
American countries are also assessed as with high risk of floods. 
Haiti is assessed as the most risky country in the world due to high vulnerability and low capacity. 
Bangladesh stands as the runner up mainly due to its high hazard and high exposure. The places from 
third to eighth are occupied by African countries such as Mozambique and Gambia. Some other Asian 
countries are also ranked in this list such as Nepal at 9th, Philippines at 11th, Myanmar at 14th, India 
at 17th, and Cambodia at 18th. Taiwan is assessed as the most hazardous country. However its rank in 
Asian counties is 13th thanks to its low vulnerability and high Capacity.  

Fig.4  Distribution map of Flood Risk Index (FRIc) 
 

COMPARATIVE ANALYSIS  
BETWEEN FLOOD RISK INDEX AND PAST FLOOD DAMAGE 

 
Calculated Flood Risk Index (FRIc) is 
compared with past flood damage data in 
order to verify agreement. Fig.5 is the 
scatter graph plotted by Flood Risk Index 
(FRIc) and Flood Damage Indicator of 
killed people (FDIa_Com_K). FRIc has 
certain correspondence with past flood 
damage but apparently not so significant 
(R2=0.18). One of the reasons of 
disagreement is that FRIc expresses the 
present condition of flood risk whereas 
FDIa indicates the consequences of past 
flood. The countries are classified into 8 
groups by cluster analysis using FRIc, 
FDIa_Com_K, and the difference of them 
in order to make disagreement more clear. 
The countries in group 1 and 2 are 
assessed as high risk with less flood 
damage. In other words they have not Fig.5  Comparison between FRIc and FDIa_Com_K
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been suffering from flood severely in spite of their 
high risk. For instance, Myanmar in group 1 is 
assessed as with high risk but had not been 
damaged by flood severely upto 2007. However, in 
2008, risk was actualized. Cyclone Nargis hit 
Myanmar and brought extremely huge damages 
with more than 100,000 deaths. It can be said that 
the countries in group 1 or 2 have not suffered from 
flood severely but they have high potential to be 
damaged by flood more severely. This implies the 
effectiveness of Flood Risk Index of this study. 
Another advantage of FRIc is that FRIc can indicate 
the structure of flood risk. The methodology to 
make FRIc in this study allows us to analyze the 
reasons for high or low flood risk. Fig.6 shows the 
structures of FRIc about Myanmar and Japan. 
Myanmar and Japan has similar FDIa_Com_K 
(similar number of deaths during past two decades) 
but FRIc of Myanmar is 2.63 whereas that of Japan 
is only 0.68. Hazard and Exposure of Japan are 
higher than those of Myanmar but Flood risk of 
Japan is assessed as low thanks to high capacity and 
low vulnerability. Flood risk of Myanmar is 
assessed as high due to high vulnerability and low 
capacity. This implies that Japan should make an 
effort to build capacity continuously otherwise flood risk can easily increase. 
 

CONCLUSIONS 
 
Here Country-based Flood Risk Index was successfully established for 235 countries and regions. The 
advantages of Flood Risk Index are; 

 We can assess flood risk at present time without using past flood damage data 
 We can see the structure of flood risk 
 We can find high risk countries which have not suffered from flood severely. 

This methodology to assess flood risk is a new attempt and is very informative and valid. However, 
the development of how to assess flood risk is still at the initial stage. There are lots of attempts but 
those studies have both advantages and disadvantages. It is hoped that the outcomes of this thesis will 
advance our knowledge of flood risk assessment and motivate people to enhance the flood risk 
management activities. 
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ABSTRACT 
 
Mekong River basin has some specific characteristics, such as the fact that the economy is growing 
rapidly and benefits of fertilization of land for agriculture and fishery are brought by flooding. 
However in 2000, big flood attacked the downstream area. A lot of people were killed by the flood. In 
2006, in mountainous areas, Lao PDR suffered from flash floods. Some people were killed by these 
floods.  
For human damage reduction, “Self Help” and “Mutual Support” are important. One of its activities is 
evacuation behavior. In this study, the evacuation behavior is focused and occurrence and expansion 
of flood damage is analyzed. 
Two survey areas were selected for this study. One is Luang Namtha in northern part of Lao PDR 
which was recently reported to be damaged by flash flood and other is Phnom Penh which is 
frequently hit by flood in rainy season. 
At first, expected factors of occurrence and expansion of flood damage were set up by document 
survey. Then, Questionnaire survey to residents was carried out in two survey area for identification of 
expected reasons. In addition, interview with residents and community leaders about condition of 
damages and countermeasures for flood was also held in the field survey. Finally, measures to improve 
the condition that resident can evacuate safely and adequately were studied and suggested based on the 
results of field survey and identification of reasons. 
As the reasons that residents did not evacuate, distance to the evacuation site from houses and danger 
of evacuation route were pointed out. Therefore, an appropriate distance to the evacuation site from 
houses is suggested. 
 
Keywords: Evacuation behavior, Questionnaire survey, Distance to the evacuation site  

 
 

INTRODUCTION 
 

It is said that there are three items crucial for reducing damage from all kinds of disaster; “Self Help”, 
“Mutual Support” and “Public Assistance”. These items mean necessary awareness had and activities 
done for disaster damage mitigation by residents, community and local government. In Kobe 
(Hanshin-Awaji) Great Earthquake that occurred in 1995, it can be said that about 65% of survivors 
were saved through "Self help" activities while about 30% of them were saved through "Mutual 
Support" activities. Hence, it should be noted that "Self-Help" and "Mutual Support" are indispensable 
for disaster mitigation. 
The evacuation behavior that is one of the important "Self Help" and "Mutual Support" activities is 
necessary for human damage reduction. It should be done adequately and surely. However, it is not 
certain that residents follow a warning even if they are recommended evacuation by warning in the 
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necessary occasion, because sometimes residents have a little awareness about evacuation. To solve 
such situation, removal of obstacle causing residents’ negative evacuation behavior and giving needed 
condition that motivate evacuation are required. Therefore it is necessary to grasp residents’ basic 
conception of evacuation behavior. 
 
 

STUDY AREA 
 
Historically, flood has been regarded as “Benefit” by 
people in Mekong river basin. However, it can not be 
denied that in the past flood has brought serious 
damage which had been aggravated by rapid economic 
growth, the change in living environment, river 
development, and climate change by global warming. 
Most of the floods in the Mekong River Basin can be 
classified into two types. The first type is a flash flood 
that occurs in a mountainous area. The second one is a 
continental type flood. 
As a case study area, Mekong River basin which has 
the above-mentioned characteristics was selected. As 
survey region, two areas are selected. First region is 
Luang Namtha in northern mountainous area of Lao 
PDR which suffered from flash flood in 2006. Second 
region is Phnom Penh the capital of Kingdom of 
Cambodia as an urban area which suffered from a big 
flood in 2000. 
For the flood of 2006 in Luang Namtha, Lao PDR, 4 
people were killed, 21 houses were collapsed, the 
inundated area approximated 10km2 and 1,916 
households were affected (MRC, 2007). 
The flood in 2000 inundated the area on the both side of 
Tonle Sap River in northern part of Phnom Penh, and 
on the left side of Basacc River for long time. In the 
whole country, approximately 7,000 houses were 
collapsed. The duration of inundation was about for 4 months. 347 people were killed in the country. 
Economic-loss was 150 billion US$ and about 3.5 million people were affected. (ADRC, 2002)  
 
 

OBJECTIVES 
 

In this study, the following concrete objectives were considered. 
 
9 Identification of reasons of evacuation behavior of residents by carrying out a questionnaire and 

interview survey to the residents and community leaders as a field survey 
9 Assessment of evacuation behavior controlled by some conditions 
9 Identification of flood management to promote effective flood evacuation for residents 

 
 

FIELD SURVEY 
 

Preparation for questionnaire survey 
Reasons of occurrence and expansion of the flood damage are assumed. Reasons should be set on the 
assumption that it can be identified by the questionnaire and interview survey. As an item which 

Fig. 1 Map of the survey areas 
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should be considered, the evacuation behavior of the resident was selected. It has an important role for 
damage reduction. When a necessary evacuation behavior was not carried out or evacuation behavior 
was under the imminent situation, the possibility of occurrence and expansion of the flood damage 
increases. In addition, it is very likely that vulnerability of residents and community for flood disaster 
lead to the occurrence and expansion of flood damage. Therefore, the following three points about 
evacuation behavior and vulnerability are set up as the pillar item. 
 
9 A reason causing that resident judged by him or herself evacuation was not necessary 
9 A reason causing that a resident could not evacuate even he or she intended to 
9 Vulnerability of resident for the flood damage 
 
To reduce the flood damage focusing on the evacuation behavior, it is necessary to identify the reason 
that residents do not evacuate in flood time. However, residents who did not evacuate were under the 
various circumstances. Therefore, among residents who did not evacuate, they can be classified into 2 
groups. One is residents who judged evacuation was not necessary. Another one is those who could 
not evacuate because of some obstacles. Such classification was made in some studies which surveyed 
the flood risk awareness of residents. (NIED 2006, YOSHITANI 2008) 
 
Questionnaire survey 
x Questionnaire style 
� In Lao PDR; Distribution and collection style through the chiefs of villages 
� In Cambodia; Individual interview style by author and interpreter 
x Target people 
� In Lao PDR; Residents in flooded 3 villages in Luang Namtha province 
� In Cambodia; Residents in flooded 2 areas in Phnom Penh city 
x Survey period 
� In Lao PDR; 12th ~ 15th on May 2008 
� In Cambodia; 19th ~ 22nd on May 2008 
x Outline of survey 
The outline of the questionnaire survey in Luang Namtha, Lao PDR and Phnom Penh, Cambodia is 
shown in Table 1. 
x Structure of questionnaire 
The structure of the questionnaire was categorized into 3 sections as shown below.  
SECTION 1: The information on respondents 

Q1; Age 
Q2; Gender 
Q3; Number of family people 
Q4; Occupation 
Q5; Period of living 
Q6; Structure of house 
Q7; Number of experience of flood 
Q8; Number of experience of evacuation 

SECTION 2: The information on flood damage, their evacuation behavior and the reasons for their 
behavior 

Q1; Suffered from flood damage or not 
Q2; The kind of flood damage (only for respondents who suffered from flood damage) 
Q3; Evacuated or not 
Q4; Place that evacuated (only for respondents who evacuated) 
Q5; Reasons for evacuating (only for respondents who evacuated) 
Q6; Did not evacuate or could not (only for respondents who did not evacuate) 
Q7; Reasons that did not evacuate (only for respondents who did not evacuate) 
Q8; Reasons that could not evacuate (only for respondents who could not evacuate) 

Table 1 The outline of the questionnaire survey 

TOTAL Lao PDR Cambodia
Population 1,811 639 1,172

Number of Questionnaire distributed 201 100 101 (a)
Number of respondents 193 92 101 (b)

Ratio of respondents 96% 92% 100% (b)/(a)

CONTENT
VALUE

NOTE
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Evacuated or not in 2006
 (Lao PDR)

YES
52%

NO
48%

Evacuated or not in 2000
(Cambodia)

YES
37%

NO
63%

SECTION 3: The expectation on future flood disaster mitigation measures based on the reason of 
evacuation behavior 

Q1; Awareness for flood disaster mitigation measures 
 

x The outline of result of questionnaire 
Respondents in Luang Namtha, Lao PDR were from almost every generation distributed closely. 
However most of the respondents are males who are the heads of the family. The families with 4 to 6 
members accounted for almost half. About the occupation, the farmers accounted for 83%. Regarding 
the period of living, over 30 years and from 10 to 19 years were in the majority. There were few 
people with living period from 20 to 29 years. As for the house structure, wooden house accounted for 
85%, a brick or concrete house was around 10%. The most commonly observed house type was high-
floored 1-story wooden house. The high-floored 
(pilotis) type house, even through it is 1-story, has a 
function of 2-story-house during floods. About the 
flood experience, the memory of residents almost 
corresponded with the actual numbers of flood 
occurrence. The residents who had evacuation 
experience were around half of all respondents. On the 
evacuation behavior in 2006 flood, the rate of the 
residents who evacuated was 52%, the residents who 
did not evacuate accounted for 48%. Among the 
residents who did not evacuate, 57% of them did not 
evacuate consciously, 38% of them answered that they 
could not evacuate due to some kind of obstacles. 
Respondents in Phnom Penh, Cambodia were from almost every generation distributed closely. On the 
other hand, the numbers of female respondents exceeded that of male. Regarding the number of people 
in a family, the families with 4 to 7 members accounted for almost half. About the occupation, 
manufacturing industry and service industry had the highest rates among various kinds of occupation. 
Regarding the period of living, 10 to 29 years accounted for nearly 80%. As for the house type, 96% 
of the houses in the area were made by wood. Only 2% were made by bricks or concrete. Most of 1-
story houses were high-floored ones like in Lao PDR. About the flood experience, 70% of the 
respondents experienced only one flood. This flood occurred 
in 2000. Although the inundation has occurred almost every 
year, they recognize only the flood in 2000, one of the largest 
floods with flood disaster. Furthermore some of the 
respondents who have actually experienced flood while 2000 
answered as "Never experiences". It indicates that flood was 
not recognized as "flood disaster". About the evacuation 
experience, the respondent with an evacuation experience 
was 38%. About evacuation behavior in 2000 flood, 37% of 
respondents evacuated and 63% did not evacuate. All the 
respondents who answered “did not evacuate” did not 
evacuate consciously. There was no respondent who could 
not evacuate by some obstacles, even though they wanted 
to evacuate. 
 
Interview survey 
In Luang Namtha, Lao PDR, interviewing the chief of the village was carried out. Its main contents 
were; 
(1) The scale of the village 
(2) The past flood damage 

Fig. 2 The Ratio of evacuation behavior in 
2006flood, Luang Namtha, Lao PDR 

Fig. 3 The ratio of evacuation behavior 
in 2000 flood, Phnom Penh, Cambodia 

Did not evacuate or could not in
2006 (Lao PDR)

Did
not

57%

Could
not

38%

No
answer

5%
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(3) The flood damage in 2006 
(4) Warning issued or not 
(5) Villagers evacuated or not in flood time 
(6) Current flood disaster mitigation measures. 

The interview survey in Phnom Penh, Cambodia 
was carried out with questionnaire survey. The 
situation of the flood and awareness for the flood 
disaster was confirmed by directly talking to the 
residents. 
 
Investigation of flood situation 
In both survey areas, Lao PDR and Cambodia, 
investigation of the flood situation at survey 
points in each village gave some information on 
inundation area and inundation depth. The 
inundated area maps were drawn according to 
such information. Location of houses of the 
respondents and that of the evacuation site are 
also drawn in this inundated area map. From the 
map, damage situation of all respondents at the 
flood time can be known. It could be classified 
by (1) inundation depth, (2) extent of inundation 
(above/below floor level), (3) the distance to 
river and (4) the distance to an evacuation site 
from houses. Resident awareness for flood 
disaster from various viewpoints can be analyzed. 
 
 

RESULTS OF SURVEY 
 

It was the appropriate to use the 
statistical data to identify the expected 
reasons objectively. Therefore, the result 
of questionnaire survey to residents was 
mainly considered to identify the 
expected reasons, the result of interview 
to chief of villages and residents was 
also considered as the supplemental 
information. 
Table 2 shows the result of identification 
of reasons. In Lao PDR, main reason 
was about problem of evacuation site. In 
Cambodia, many various reasons were 
identified. In the table, ratio that the 
reason was chosen in questionnaire is 
also shown. 
 

 
ASSESSMENT OF EVACUATION BEHAVIOR 

 
Some reasons were identified by the results of questionnaire survey and interview survey. However, 
each resident was exposed to different situations in the flood time. There was some difference in 
awareness and behavior among villagers. Evacuation behavior was also controlled by some conditions. 

Fig. 4 The inundated area map of 3rd village in 
Luang Namtha, Lao PDR 

Table 2 The result of identification of reasons 
Lao PDR Cambodia 

Flash Flood Continental Flood

1-1 False of warnings × (5%) ○ (92%)
1-2 Inundation would be prevented by facilities × (9%) ○ (91%)
1-3 No experience of damage ○ (36%) ○ (93%)
1-4 Neighbors did not evacuate × (13%) × (79%)
1-5 The evacuation site was too far. The evacuation route was dangerous ○ (36%) ○ (95%)
1-6 Evacuation site had already been crowded × (5%) ○ (89%)
1-7 Refuge life might be inconvenient and hard × (9%) ○ (73%)
1-8 Livestock and property might be stolen × (13%) ○ (94%)
1-9 The level of flood would be a beneficial flood that had been observed annually - ○ (94%)

2-1 Warnings was not issued × (13%) -
2-2 Residents could not receive warning × (0%) -
2-3 Unknowing where the evacuation site was ○ (53%) -
2-4 Difficult to take all family member ○ (67%) -
2-5 Rain and wind was too strong × (7%) -

3-1 Vulnerable people were left behind on the dangerous place. × ×
3-2 Residents suffered from flood, when they went and watched the river and farmland. × ×
3-3 A lot of poor people lived in dangerous river side. ○ ○
3-4 The houses of the poor people was vulnerable to rain and wind × ○
3-5 Some facilities for flood protection were collapsed and did not work well. × ×
○:Identified      △:New fact is discovered      ×:was not identified      -:Out of the target

The reason that residents did not evacuate

The reason that residents could not evacuate

The reason of the damage expansion

LEGEND
Inundation depth Respondents residence

Less than 1.0m
1.0 - 2.0m
2.0 - 3.0m
More Than 3.0m

*The information on inundation depth was collected by the author in field survey

Respondents who evacuated
Respondents who did not evacuated
Respondents who could not evacuated

TEMPLE 
(Evacuation site) 

5 houses were broken by erosion 

Luny River 

Irrigation Canal 

Residents in this area want to move 
to safer area (High elevation area). 
But, they can not do it because they 
do not have land and enough money. 

NAMNGEN VILLAGE  (3rd Survey point in Luang Namtha)

Population Flood damage in 2006
TOTAL 2,165 -Nobody was killed
MALE 1,141 -More than 40 families were affected seriously
FEMALE 1,024    18 families already move to other site
HOUSEHOLDS 366    22 families can not move

-5 houses along river were collapsed
-Many driftwood and stone remained after flood
   ( No sedimentation)
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Therefore, evacuation behavior of residents was assessed by 4 conditions, (1) Inundation depth, (2) 
Inundation above/below the floor level, (3) The distance to river from houses, and (4) The distance to 
the evacuation site from houses. 
Among these conditions, “(4) the distance to the 
evacuation site from houses” has a relation with 
residents’ evacuation behavior. Fig. 5 shows the 
ratio of evacuation to the evacuation site 
classified by distance to the evacuation site. The 
evacuation rate sharply lowers at the distance of 
800m or more. Most of the residents with 
distance up to 800m went to the evacuation site. 
All residents in more than 800m did not go to 
the evacuation site. 
 
 

CONCLUSION 
 

Some expected reasons were identified, and identified reasons in two countries were classified into 
common reasons and those peculiar to each country. Based on these results, conclusion is shown as 
below. 

i. As common reason in both countries, Lao PDR and Cambodia, “No experiences of flood 
damage”, “Evacuation site was too far” and “Evacuation route was dangerous” are identified 
as a reason for not evacuating. 

ii. Main reasons in Lao PDR are problems of evacuation site. On the other hand, main reasons in 
Cambodia are matters of refuge life and residents’ underestimation of flood occurrence and its 
scale as well as the problems of evacuation site. 

iii. According to the result of assessment of evacuation behavior, it is clear that upper limit of 
distance from the residents’ house to the evacuation site is 800m. Generally, 800m distance 
seems to be a psychological border whether people intend to walk or not. For example, in 
Japan, price of condominium decreases very much when its distance from train station 
becomes over 800m (Sakairi Sangyo Corporation, Ltd). Hence from this study, 800m is 
suggested as the standard of the distance to an evacuation site from houses. 
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Fig. 5 The ratio of evacuation to the evacuation 
site classified by distance to the evacuation site 
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ABSTRACT 
 
Dhaka, the capital and the most populated city of Bangladesh, is now one of the largest cities with 
high populated density in the world. Dhaka is surrounded by some satellite cities and the urban growth 
may cause several effects upon the environment. Increase of inundation area is one of the most serious 
problems in Dhaka. The aim of this study is to evaluate a future urban development from the view 
point of flood inundation. 2D model has been selected as simulation model and verification has 
successfully done by adding rainfall and evaporation values. To confirm the future development, an 
interview with the government official of Bangladesh who is responsible for the urban development 
was conducted. It is clear from the interview that the main factor of the urban growth is the road and 
highway construction. Therefore, Strategic Transportation Plan (STP) has been selected as the future 
scenario for the simulations. The simulation in the future scenario is conducted by inputting the 
location of roads and highways. The result shows that the inundation condition will be changed after 
construction of the new road and highway. To evaluate the situation from the view point of residents, 
the interview was conducted to 10 people. According to the result of the interview, the residents in 
those areas are damaged by flood every year and they have to evacuate for the period of 3 months. It 
causes damage to their economic and daily life and if the duration becomes longer, they will suffer 
from worse situations. However, the result of the simulation shows that depth of inundation will keep 
flow capacity if outlet (bridges) is added to the new road with 4500m interval. It should be noted that 
this evaluation is made on the condition the land-filling works is not done in the wetland. Therefore if 
this condition is changed, the situation will change worse accordingly. The government should make 
the strict guideline for the future land filling and development. 
  
Keywords: Inundation simulation, Interview, Road construction 
 

 
INTRODUCTION 

 
Dhaka, one of the most populated cities in 
the world, is facing rapid urban 
development. The urban growth may cause 
several effects to the environment and the 
increase of flood damage is one of the most 
serious problems in Dhaka. Some 
government officers of Bangladesh are 
seriously worried about its effect on the 
drainage capacity. It is necessary to 
evaluate future development which may 
cause adverse effect to the changes of 
                                                

CTI Engineering Co.,Ltd. 


Director, International Centre for Water Hazard and Risk Management(ICHARM), PWRI, Japan 

Fig. 1 The problem in the future 
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Urban area 
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drainage capacity (Fig. 1). The effect on the capacity of flood protection is one of the important issues 
which government has to consider. There is a possibility that future development will cause drainage 
congestion and reduce drainage capacity during a flood. The aim of this study is to evaluate the road 
construction, which is one of the important factors of urban development from the view point of flood 
inundation. 

 
METHODOLOGY 

 
This study has three parts of analysis, which are simulation, interview to the government and interview 
to the residents (field survey). Firstly, the suitable model for inundation simulation in Dhaka is 
selected. Secondary, interview with the government officials who are responsible for urban 
development in Dhaka is conducted to decide the urban development scenario. Thirdly, interviews 
have conducted with the residents who have experience of flood. Finally, the simulation in future 
urban development scenario is conducted.  
 
Outline of Interview with the residents 
 
Interview with residents was conducted to see the situation of the flood and their factor of the 
problems. By questionnaire, it is impossible to listen to their detailed information. On the interview, 
the detailed information and situation can be known through face-to-face talk. 
 
Outline of Interview with government officials 
 
Interview with government officials was conducted to select the future urban plan. The government 
officials who have a responsibility for the urban development and town planning (RAJUK, 
Bangladesh Water Development Board, Road, Highway Department and Dhaka City Office) were 
selected for the interviewees.  
 
Outline of simulation model 
 
In order to derive the general momentum equation for fluid flow in hydrologic term, control volume 
approach along with Newton’s second law was used.  Here, M and N are discharge fluxes (M=uh, 
N=vh) u is the x-direction flow velocity, v is the y direction flow velocity, h is water depth H is the 
water level and τ is a share stress. 
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The continuity equation shows control volume during the small time interval.  
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Difference equations 
 
Difference equation was developed from basic equations. These equations are based on the calculation 
grid shown in Fig. 2. In this procedure:  
x Discharge fluxes M and N at time n+2 are calculated from water depth and level at time n+1 and 

flux at time n.  
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x Water depth at time n+3 is calculated from fluxes at time n+2 
Momentum equations at x-direction are as follows: 
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Momentum equations at y-direction are as follows: 
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Continue equation are as follows: 
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Boundary conditions 
The boundary conditions are shown in Table 1. Which is external boundary condition and internal 
boundary conditions are applied into the model.  
 
 

 
 
 
 
 
 
 
 
 
Topography and discharge data 
 
The discharge of Dhaleswari river is assumed 
as twice as Kariganga which is tributary of 
Dhaleswari river. Discharge of Balu river is 
assumed as half of the discharge in 
Derma-Balu. Discharge of Meghna river is 
assumed as 3000m3/s in rainy season and 
700m3/s in dry season (Fig. 3). 
Topography data was selected from 
HydroShedS (http://hydrosheds.cr.usgs.gov/). 
The grid size is 300m for x and y directions. 
By the discussing with government officer in 
Bangladesh, the Manning’s roughness 
coefficient was decided as 0.030 in flood plain 
and 0.020 in river bed (Fig. 4). 
 
Comparison with the inundation map 
 
In this section, the comparison of the simulation result and observed data on 24 August, 2004 was 
done. The observed data is taken from Flood Forecasting and Warning Center (FFWC) in Dhaka. 

 

     Flux x-direction 
    Flux y-direction 
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Fig. 2 Outline of interviewees 
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Fig. 3 Discharge and rainfall 

Table 1 Outline of interviewees 
Boundary condition Flux

Levees and mountain adjacent to flooded area: M or N= 0
Levees breach point and discharge pump stations:
Discharge flux was given. Discharge flux was given

W.L is higher than the water level surrendering grids. M or N= 0
Discharge flux of a grid with a water depth 0.005m or less. M or N= 0
Water depth calculated to be negative. M or N= 0

In case of overtopping(Fig.2.5), the equations the M and N
is calculated as follows:

In case of drop flow

External boundary
conditions

Internal boundary
conditions

 
h1 

h2 

 H2/ H1<=2/3 (Complete overtoppi ng) 
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Fig. 4 Topography data 
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The comparison is shown in Fig. 5. The yellow part of the map shows protected areas (surrounded by 
embankments). The simulation results are fairly good. Especially, the north eastern and western part of 
Greater Dhaka (in the red circle) shows almost same water depth. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison of simulation result with the water level in Mill Barak 
 
The comparison of the observed data and simulation data at Mill Barak is shown in Fig. 6. The 
simulated water level of the end of July is little bit lower than that of observed data.  
The reasons for these differences are: 
•Discharge from the pumping systems has affected to water level. 
•Topography data which was selected from SRTM and it grid size is about 300m. 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESULTS AND DISCUSSION 
 
Interview with government officials 
 
According to interview with government officers, Dhaka is rapidly increasing their urban area by 
land-filling on the wetland which is located outside the embankment. If the roads and bridges 
connecting suburban area with Dhaka were constructed, a lot of land filling will be done along the 
road. Therefore, road is one of the main factors in urban growth and there is a possibility that these 
road will be stop the water flow during the flood. In Dhaka, there are several urban and transportation 
plans which have been published by the government and ADB. The main plans are Dhaka structure 
plan, Detail Area Plan and Strategic Transportation Plan. DMDP was published more than 10 years 
ago and DAP is still under construction. STP describes comprehensive urban plan which considers the 
future urban structure. 
 
 
 

Fig. 5 Comparison with the inundation map 
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Interview with residents 
 
By pre-interview on 6 June, the interview methods 
for the field survey was selected. The problems of 
questionnaires are as follows: 
• It is difficult for the residents to choose one 
reason or factor for the flood damage. 
•Some people cannot read questionnaires. 
The interview was held to identify the resident’s 
opinions. The number of interviewees was 10 
people (Table 2). On the interview, the detailed 
information and situation can be known through 
face-to-face talk. 
•Many people answered that they realize that flood 
is coming when the water level rises up to 3ft. 
•All the residents answered that flood duration is 
maximum 4month. 
•Houses and crops are damaged by the flood every 
year and it takes several months to recover. 
According to the interview, residents realize that 
flood is coming when the water level rises up 3ft. 
This can be the criteria of the inundation area in 
the simulations 
 
 
Simulation with/without Highway 
 
Future inundation area is calculated by 2D model. 
Discharge, Manning’s roughness coefficient, topography 
and duration are the same as verification. The new 
highways, which is inputted into 2D model is based on 
Strategic Transportation Plan in 2024. Inside of the 
Greater Dhaka will be protected by the embankment. 
Therefore, the new highway outside of Greater Dhaka 
was considered. The planned highways described in STP 
connect Greater Dhaka to suburban area. According to 
RHD officer, the bridge is constructed only on the river 
courses.  
Simulation results in 30 July, 2004 (the highest water 
level in July, August and September in 2004) is shown in 
Fig. 7. The blue circle shows the area where inundation 
will be increased and yellow circle shows the area where 
inundation area will be reduced. Inundation area which 
water depth more than 1m water depth will decrease after 
the completion of new highway. It became clear that the 
current highway construction could change the flood 
situation. In case of using highway as embankment, detail 
studies are required to identify the inundation area and 
strict guideline. 
 
 
 

Fig. 7 Simulation with/without highway 

Table 2 Interview results 

 

Dhaleswari 

Greater 
Dhaka 

Meghnaa 

Turag Sitalakhya 
Water Depth(m) 

Residents realize 
the flood  

Embankment 

New highway 

Greater 
Dhaka 

Water Depth 

Residents realize 
the flood  

Interviewee Sex/ Age
The water depth when
they reallize the flood Situation during flood

1-1 -
3 feets Too long evacuation time and

there werefinghting because of
food

1-2 Male/23
2 to 3 feets I didn't find any problem. People

are very kind

1-3 Female
3 feets I didn't find any problem. People

are very kind

1-4 Male/40

Neighbor houses were
inundated and I realize
that flood comes(about

3ft)

It was tough because of the
duration, but people were helping

each other

1-5 Male/30
3feets

-

2-1 Male/50
When the water level rise
up to my shoulder (4ft) -

2-4 Female/40
3feets

People were cooperative

2-2 Male/70
Weter level suddenly

goes up and I was
confused

-

2-3 Male/50
When the water level rise

up to ground floor(5ft) -

2-5 Male/50
3feets

-
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Simulation with/without Bridge 
 
Increase the culvert is one option of mitigation the 
damage. Outlets are used to discharge inland flowed 
water to outer rivers. It may be used to allow water to 
pass underneath a road, railway, or embankment. 
In this section, simulations with and without outlet were 
conducted. The interval of the culvert is assumed as 
approximate 4500m and length of outlet are 400m. The 
culvert is proposed into the all the highway except for the 
road inside of the protected area. The discharge and 
Manning’s roughness coefficient are considered to be 
same as the simulations as verification (Fig. 8). 
The blue circle shows the changes of inundation 
conditions. By constructing bridges, the inundation area 
will be reduced in up stream side of highway. 
By constructing highway without bridge, inundation area 
in down stream side of highway will be reduced and 
inundation area in up stream side of highway will be 
increased. In case of constructing highway without 
bridges, it is necessary to prepare the guideline to control 
the land-use in up stream side of highway.  
 
 
 

CONCLUSION 
 
By constructing highway without bridge, 
inundation area in down stream side of 
highway will be reduced and inundation area 
in up stream side of highway will be 
increased. In case of constructing highway 
without bridges, it is necessary to prepare the 
guideline to control the land-use in up stream 
side of highway. By constructing bridge in 
4500 m interval, inundation area in up stream 
side of the highway will not be increased and 
inundation area in down stream side of 
highway will not be reduced. 
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Fig. 9 Implication of countermeasure 
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�ETWORK I� WUXI CITY 
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ABSTRACT 

Numerical simulations were conducted to estimate the performance of a drainage system of Wuxi City in 

China which is now under construction to realize the full plan of flood control system in 2009. The city has 

a complicated canal network which has served for water transportation from ancient times. Recently, 

however, the flood water coming through the canal system causes inundation in the city center. 

Accordingly, the system is separated from the ambient river system with water gates, which are equipped 

with pump stations of large capacity to discharge rain water from the city center to the outside. 

In this study, a numerical simulation model to solve a networked open channel flow developed by Tokyo 

Institute of Technology was used to estimate the hydraulic characteristics of the channel network in Wuxi 

City. After constructing a model of channel network for calculation being based on a map of waterways 

and some related data, a numerical simulation is conducted under a condition of full pump operation 

without rainfall in order to estimate the total drainage capacity of the system. Then, the system capability 

under intense rainfalls was examined numerically for some realistic and possible conditions.  

Major findings are as follows: (1) The present system can prevent inundation under the rainfall condition 

which caused a large flood disaster in Wuxi City in 1991. (2) The pumps at three eastside stations can be 

stopped even with the rainfall condition in 1991 in order to prevent inundation in the east suburbs where 

river channel capacity is not enough yet. (3) If the peak intensity of rainfall is two times larger than that in 

1991, which might be caused by a change of atmospheric system depending on the global warming, local 

inundation might be generated. (4) When the conditions of (2) and (3) occur at a same time, it is necessary 

to discharge the water in networked channels at least one hour in advance being based on weather forecast. 

 

I�TRODUCTIO� 

After a large flood in 1991, Wuxi City made a drastic plan of flood control, in which water gates can 

separate the canal network in the central area from ambient river system in rainy season and improved 

dikes raise the High Water Level the open channels in the city. These facilities will increase the safety level 

against flood waters coming into the city, but it will become difficult to discharge the rain water in the city 

to the outside. Therefore, pump stations of large capacity are also under construction at seven major water 

gates. The whole construction project will be finished in 2009. 

Because any intense rainfall has not occurred after the construction started, the performance of the system 

has not been tested even partially. On the other hand, because the open channel network in Wuxi City, 

having more than 200 channel segments, is very complicated, it is difficult to examine the networked flow 

analytically, and only numerical simulation is considered to be a possible and effective method for this 

purpose. However, numerical simulation for the whole channel network has not been conducted yet 

because Wuxi City does not have any skills for it. 

In this study, considering the situation mentioned above, the performance of the drainage system is 

examined by using a numerical simulation model recently developed by Tokyo Institute of Technology. 

 

―――――――――――――――――――――――――――――――――――――――――― 

* Wuxi City Water Resources Conservancy Bureau, China 

** International Centre for Water Hazard and Risk Management (ICHARM) 
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Table 1 Important water level 

Normal Water Level (NWL) 3.3 meter a.s.l. 

Warning Water Level (WWL) 3.6 meter a.s.l. 

Inundation Water Level (IWL) 5.0 meter a.s.l. 
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Fig. 1: Location of Wuxi City       Fig. 2: Open channel network in Wuxi City 

STUDY AREA 

Wuxi City is located on a flat low land at the south side of the lower Changjiang as shown in Fig. 1. The 

land has been cultivated for thousands of years because of the productive soil transported by the 

Changjiang. It is still one of the most important areas in China for its agricultural and economic 

development. Wuxi City has a complicated canal system by connecting the rivers and lakes since the 

ancient times as shown in Fig. 2. It has been utilized not only for water transportation but also as channels 

for flood water drainage to the outside of cities and as water amenity places for citizens. 

In recent years, however, the potential of flood disaster is rising with the increase of rain run-off because of 

the modern development of the area. Flood water coming from the outside through the canal system causes 

larger flood damage in Wuxi City than before. Therefore, Wuxi City is now separating the canals from the 

outside river system by water gates. But, it decreases the drainage capacity to discharge the rain water to 

the outside of the city. In order to solve the problems, pump stations of large capacity are under 

construction at seven major water gates, the 

location of which are marked in Fig. 2. 

Construction of the facilities is scheduled to realize 

the full plan of flood prevention works in 2009. The 

important values of water surface level for the water 

management in the plan are listed in Table 1 

HYDRAULIC SIMULATIO� MODEL 

The hydraulic simulation model adopted here (Tokyo Tech Model) is to solve 1-D equations of open 

channel flows for channel segments in a network by explicit finite difference scheme on staggered grids. 

Basic equations are the continuity equation and the momentum equation which are written as follows: 

 

 
A Q

q
t x

∂ ∂
+ =

∂ ∂
 (1), 

( )UQQ H
gA P

t x x

τ

ρ

∂∂ ∂
+ = − −

∂ ∂ ∂
 (2), 

 

where t is time, x is distance along each channel, A is cross section, Q is flow rate, q is the side inflow per 

unit length of channel, U is mean velocity, g is gravity acceleration, H is water surface level, ρ is density of 
water and P is wetted perimeter, and τ is bottom shear stress which is expressed by Eq. (3), where n is 

so-called Manning’s coefficient and h is water depth. At each channel junction, the volume conservation 

can be expressed by Eq. (4), where Aj is an area of junction which is assumed as a square of mean width of 

joining channels. 
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Fig. 3: Algorithm for time integral 
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Fig.4: Channel network model 

Table 2 Manning’s coefficient 

 B ≥ 40 40 B> ≥ 20 B < 20 

C-1 0.02 0.04 0.06 

C-2 0.02 0.04 0.1 

B : channel width (m) 

 
2

1/ 3

gn
fU U U U

h

τ

ρ
= =  (3) 

j i

i

h
A Q

t

∂
=

∂
∑   (4)  

 

Time integrals of eqs. (1) and (2) are calculated by finite difference formulation written as follows: 

 
1 1 1

1

K K K K
KJ J I I
J

A A Q Q
q

t x

+ + +

−− −
+ =

∆ ∆
   (5)   

 
1

1 1 1s s

K K K K
K KK K K

J JI I I I K J JI I I
I

U Q U Q H HQ Q
gA P

t x x

τ

ρ

+
+ + − + +

− −−
+ = − −

∆ ∆ ∆
  (6) 

 

where superscripts and subscripts are time steps and grid numbers respectively as shown in Fig. 3. 

CHA��EL �ETWORK MODEL 

The channel network in Wuxi City is very complicated as was shown in Fig. 2. In addition, dimensions of 

many small channels are not measured yet. Therefore, the model channel network for calculation was 

constructed by using the latest map, pictures and authors personal knowledge about the appearance of 

channels as well as some numerical data available for comparatively large channels. Channel cross 

sections for calculation are assumed to be rectangular with a flat bottom which elevation is 0.0 a.s.l.. It is a 

rough assumption and should be checked in the future. Fig. 4 shows the result which is simplified from the 

prototype shown in Fig.3. 

In a usual river planning, Manning’s coefficient, n, 

is estimated from field data obtained in a quasi 

steady-uniform condition. In the case of Wuxi 

channel network, however, those data do not exist 

because each channel segment is too short for such 

a condition to appear. Accordingly, the values of n 

were assumed being based on a literature (Ven Te 

Chow, 1959) and author’s personal knowledge 

about the appearance of channels in the city. Values 

of n adopted in this study are listed in Table 2, 

where two kinds of values are assumed for the 

group of smallest channels. It is because the 

roughness coefficient especially of small channels 

can be changed by practical conditions such as 

block of flow by solid waste.  

(5) 

(6) 
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Fig. 5: Water surface decline under full pump operation 
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Fig. 6: Rainfall observed in 1991 (Nanmen meteorological station) 

ESTIMATIO� OF DRAI�AGE CAPACITY 

The drainage capacity of the system was examined by checking the total flow resistance under the 

condition of full pump operation without rainfall. Water in the channel network was still at the level of 4.5 

meters initially. Pump operation rule was assumed being based on the flood control plan: When the water 

level at each pump station is higher than WWL, all pumps are run. When the water level is between WWL 

and NWL, the total discharge is set to be 2/3 of the total capacity of the station. However, because each 

pump can take only two conditions, ON and OFF, the total discharge is set to close to the 2/3 at stations 

where the number of pumps is not in multiples of 3. When the water level becomes lower than NWL, all 

pumps at the station are stopped. 

Fig. 5 shows the variations of water level at four points in the network, which are selected from some 

channel segments where the water levels are comparatively high or low. The location of each point is 

plotted in a reduced map in the figure. The water surface decreased with a rate of 0.5 meter/hour in average 

when pumps are full operated. The difference among the water levels is 0.2 meter at the maximum. This 

fact suggests that the flow resistance is not a very big problem. After stopping pump operation, oscillation 

of about 10 cm appeared but ceased in about two hours. This kind of motion is considered to be caused by 

propagation of waves (surging) in the channel network. 

SYSTEM CAPABILITY U�DER THE I�TE�SE RAI�FALL OBSERVED I� 1991 

Fig. 6 shows the rainfall which caused a large flood disaster in Wuxi City in 1991. It is the largest rainfall 

of 24-hour in these 60 years, and the safety of the city center from the rainfall is required in the flood 

control project. Because there was no water gate and pump station in 1991, this calculation is the first 

attempt to estimate the capability of the present system under the recorded maximum rainfall. 

Fig. 7 shows the water levels at four places as shown in a reduced map in the figure. They go up and down 

with the change of rainfall intensity with small difference from one another except in the time of surging. 

The water surface rises above WWL frequently, but the highest is 3.95 m. This fact means that the present 
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Fig. 7: Water level under the rainfall observed in 1991 
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Fig. 8: Water level under the rainfall which peak intensity is  

two times larger than the rainfall observed in 1991 

total pump capacity is large enough to prevent the inundation disaster which occurred in 1991. By the way, 

even with larger roughness for small channels listed in Table 2, the result was almost the same as Fig. 7. 

SYSTEM CAPABILITY U�DER SOME POSSIBLE CO�DITIO�S 

Numerical simulations were conducted further, considering two kinds of uncertainty in practical situations.  

One is a local condition of eastside suburbs. River channels in the area are still under improvement and 

inundation frequently occurs. Because of the practical reason, there is a possibility that three pump stations 

at the east side of the city center cannot be operated when inundation occurs there earlier than in the city 

center. Therefore, the system capability without the operation of the three pump stations was examined. 

The calculation result showed that the city center is still safe from inundation under the condition, though 

the data are not shown here because of a limitation of space. 

The other is a meteorological uncertainty. As mentioned before, the 24-hour rainfall observed in 1991 was 

the largest in these 60 years. But, more intense rainfall might occur because of a change of atmospheric 

system caused by the global warming. Therefore, a simulation was carried out for a rainfall in which the 

peak intensity in one hour was two times larger than that in 1991. The maximum rainfall intensity of the 

case was 60 mm/hour, which is not very unusual all over the world. Fig.8 shows the results. The water 

level exceeds IWL a little bit, which means that inundation might be generated locally. 

Fig. 9 shows the calculation result for a combination of the two conditions mentioned above. The water 

surface keeps the level higher than IWL for a long time, and the maximum is 5.4 m. The rate of water 

surface rising before the first peak is about 2.0 meter/hour. On the other hand, the rate of water surface 

decreasing under the full pump operation is 0.5 meter/hour, as was shown in Figure 5. This fact means that 
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Fig. 9: Water level under the rainfall observed in 1991 

pump operation at least one hour in advance is necessary when a rainfall of the order of 60 mm/hour is 

forecasted. 

CO�CLUSIO�S 

Major findings in this study are as follows: 

1) Under the full pump operation without rainfall, the water surface falls almost uniformly in the channel 

network with a rate of 0.5 meter/hour. Spatial difference of the water level is less than 20 cm. 

2) The drainage system of Wuxi City, which will be completed in 2009, can prevent inundation under the 

rainfall condition which caused a large flood disaster in 1991.  

3) The pumps at three eastside water gates can be stopped even with the rainfall condition in 1991 in 

order to prevent inundation in the east suburbs where river channel capacity is not enough yet.  

4) If the peak intensity of rainfall is two times larger than that in 1991, which might be caused by a 

change of atmospheric system depending on the global warming, local inundation might be generated. 

5) When the conditions of 3) and 4) occur at a same time, it is necessary to discharge the water in 

networked channels at least one hour in advance being based on weather forecast. 
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