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Technical Memorandum
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Mechanism and prediction of the evolution and destruction
of instream vegetation in an alluvial fan river

by
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FUJITA Koh-ichi
TSUKAHARA Takao
and
WATANABE Satoshi

Synopsis

Significant and monotonous increase in riverine wood-land areas has been observed
in many gravel-bed rivers in Japan for a couple of decades. Since such rapid wood-land
expansion is quite likely to influence both in-stream ecosystems by drastically changing
river habitats and the risk of a flood disaster by greatly reducing flood discharge
capacity, its mechanisms and methods of predicting and controlling the phenomenon
have been becoming an important research target in Japan. A typical example of the
expansion was investigated thoroughly for the Nagata reach of the Tama River near
Tokyo, where bare gravel surfaces widely occupying the river-bed in 1974 had been
replaced by areas totally covered with dense herbaceous vegetation or toll wood-lands
(Robinia pseudo-acacia was most dominant) by the early 1990’s except a narrow, ditch-
shaped low-water channel. Changes between the two years in catchment conditions,
vegetation, substrate and channel shape in micro-and macro-scale was traced carefully
together with hydrologic and hydraulic conditions experienced by the reach in the same
period. Precise comparison among the collected data resulted in the scenario for the
wood-land expansion observed in the Nagata reach. According to the above scenario,
while floods give negative impacts to the wood-land expansion by removing a gravel
surface with vegetation, they have an important role in providing a base for the growth
of luxuriant and stable vegetation. A simple but comprehensive simulation model based
on the scenario was developed and applied to model rivers for examining general
characteristics of long-term change in riverine wood-land area. Through the calculation,
hydrologic, geomorphic and fine-sediment-supply conditions allowing and preventing the
wood-land expansion was identified. Their implications for the possibility of river habitat
management through controlling vegetatnon change without any direct anthropogenic
actions were discussed.

Key words: instream vegetation, wood land expansion, succession, site factor, Robinia
pseudo-acacia, Miscanthus sacchariflorus, Aster kantoensis, wash load,
deposit, top fine sediment layer, river-bed variation, compound cross-section,
erosion, gravel bar, the Tama river, river channel management, nature-
friendly river improvement, habitat
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I.

A.

ARRB U AAMETOR KisE

Natural and seminatural floodplain vegetation
YRR

Herbaceous communities

SVYSERE AA79XC—vF X s FHE

Polygonetum thunbergii, Panico-Polygonetum hydropiperis

V1 AFA RS TF—AF 7 5 FEEE

] Pobgorum lapathifolium—Polygonum orientale comm.

PRI =Ry ) EE
Owperus difformis—Cyperus glomeratus comm.

ATHF—-AFFXF T IEE
Chenopodio—Xanthietum strumarii

e d AFT IO HEEE, TLFYVEE
.ret) Ambrosia trifida comm., Sicyos angulalus comm.

X757 BtE

- | Nasturtium officinale comm.

N THRXLX XX EE

Rumicetum crispo—japonici

A=/ 5 VFEER
Festuca arundinacea comm.

IEX A FAXEEE, 45 FUVESELY

-} XA AT IFFV IEEE
'} Solidago altissima comm.

AXX74€—%74 8%
Helianthus stnemosus—Helianthus tuberosus comm.

TX/x/300%—0% ¥ ryEE

Setario—Bidentetum pilosae

PIIRVNZY G- 75 ) X8 E
Kummerovio-Asteretum kantoensis

ATFAERX—HT 5794 3EE
Artemisio—Potentilletum chinensis

YA —akvEE
~; Scirpo—Typhaetum orientalis

) — 29I LHE
Oenantho—Phalaridetumn arundinaceae

I EE

Phragmites communis comm.

I3 ERE
Phragmitetum japonicae

A XEE

Miscanthetum sacchariflori

FHVEEE
Imperata cfindrica var. koenigii comm.

Tl L T LoSBE, ARXBE

Arudinella hirta comm., Miscanthus sinensis comm.

Artemisia princeps—Lespedeza cuneata comm., Polhgonum cuspidatum comm. etc.

S ANBURBAEEROANS (BA2—1~A2—9M)

B. Bk B IUEkiE
Shrub and tree communities

422NV FXERELY

Salicetum integrae etc.

FUNI L RFHE
Rosa vichuraiana comm.

X NTFEE

Rhus javanica comm.

2R FXEE

Salicetum serissaefoliae

A= IEEE
Juglans ailanthifolia comm.

C. BiHig e RHAHEEE

Salt—marsh herbaceous communities

T

Il (U{RHE%

NTENHA—aYKY LB, X 2T X EEE
Calysiegia soldanella—-Cerex pumila comm., Cynodon dactylon comm.

VFXIEEE, VAV A VG
Aster tripolium comm., Spergnlaria marina comm.

PEHITEE, TAT Y

Caricetum scabrifoliae, Phaceluretum latifoliae

Unnatural vegetation

HAZREx7—= %V 7EE (BH{EWBEEREE)
Pinellio tematae—Euphorbietum pseudochamaesycis
(Field weed community)

N L 2LA L IXX—FATVF/ X7EE GRHENEEBETRER)

Engeron canadensis—Erigeron sumatrensis comm.
(Weed communities in fallow field)

FAAIF— 57— GEHEETE)

4 Plantaginetalia asiaticae (Tread community)

4 XAX—3EXEEE (2 EaHaYg)
Bromus catharticus—Artemisia princeps comm.
(Vegetation of embankment)

T, 77 P ¥ DAL (S -585E L Y)
Artificial grassland of golf course, playground etc.
(Zoysia japonica comm. etc.)

| AX A7 XN —FVEE (B LOHEE)

Luaula capitata—Imperata olindrica var. koenigii comm.

3 (Vegetation of embankment)
d 7X2iIH—RAZAXEHE

Arundirario chino—Miscanthetum sinensis

=T HTEEE
Robinia psendo—acacia comm.

JRAX—a}FEE

Quercetum acutissimo—serratae

T A=Y 7 avyEEE
Pinus densifiora, Pinus thunbergii comm.

. ¢ fh

Other surface states

37

SN

HRiHEt
Planted trees

BERINE (2R XA HVEHEEZRW)
Artificial bare land (includ. Eragrostis poacoides comm.)

27— R, {EEE
Concrete pavement bare land. Residential district

AZRE

Natural bare land

BRI
Open water

1984 EZFE M HEMA hi- AH

1. BRB U ARIET DB KEE
Natural and seminatural floodplain vegetation

I-B. {4 b L UEKREEE
Shrub and tree communities

7 JE5E

Lychium chinense comm.

S Ih LB, YU X;MEEE

Quercetum myrsinaefoliae subass. of Zelkova serrata

X/ XEHE

Celtis sinensis var. japorica comm.

I-C. BRI SR EMERE

Salt—marsh herbaceous communities

ITXYHTEE, LA H2EEF
Scirpetum planiculmis, T3pha argustala comm.

1 7x-Hrarsen

Puerario lobatae—Humuletum japonici

EIYIF7 w7k
Phyllostachys heterocxla var. pubescens+ Phyllostachys bambusiodes stand
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JL 1A Legend (XA 2 —10/)

I HEE3H%
Plant communites
IVYNEE A2 FI29—2<8% T X2 A YHEEE
Polygonetum thunbergii Equisetumn ramosissimum-Zoysia japonica comm. Pleioblastus chino comm.
TX/2x/307% -3y 7 AX 7V EHE, ahT TeEHE 422 ) ) XEHE

Myriophyllum brasiliense comm., Elodea nuttallii comm. Salicetum integrae

Setario-Bidentetum pilosae

FFTH7BE

ILEHE X I X
Nasturtium officinale comm. Phragmites communis comm. Salicetum subfragilis
FHRR X — X XL B Fo I 4 —a Bk —eT L TEHE
Rumiceturn crispo-japonici Scirpo-Typhetum orientalis Robinia psendo-acacia comm.
AAT 9 I HEHE Y -3 EHE A= IBE, IXXBE
Ambrosia trifida comm. - Oenantho-Phalaridetum arundinaceae Juglans ailantkifolia comm., Corunus controversa comm.
Tv#=v a4 74 -3 TXHAE Y3 LR 1.0
Oenctera biennis-Arfemisia princeps comm. Phragmitetum japonicae Other surface states
A Fn¥ -3 EXEHE * XEE BRBE
Lespedeza cuneala-Artemisia princeps comm. Miscanthetum sacchariflori Artificial bare land
47 FVEE FHYEE i 27 F | BREm
Polygonum cuspidatum comm. Imperata cylindrica var. koenigii comm. ST Natural bare land
PNIRNXY G~ H TS ) X B RAXEE g | BEckm
Kummerovio-Asteretum kantoensis Miscanthus sirensis comm. -1 Open water
CON AT T4 0 - HE 7 XEk v aryzi—-1ie
Polentilla nipponica-Zoysia japonica comm. Pyeraria lobala comm. Concrete bare land
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