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A study on runoff change due to urbanization of drainage area
and its control using infiltration methods
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Synopsis:

The paper presents the runoff changes due to urbanization in drainage areas and its
reduction measures by infiltration of storm water.

Urban runoff is mainly characterized by the surface runoff. Then the characteristics of
surface runoff were studied by comparing the runoff hydrograph from bareland and forest
plot using artificial rainfall simulater experiment. As the result, runoff phenomena from
bareland differed from that of forest plot. On the forest plot, the infiltration rate of top soil
layer is so large that no surface runoff occurs. However on the bareland, impermiability
of the top soil layer generates the surface runoff such as rill flow and thin sheet flow over
bare soil surface. The surface runoff can be simulated by the Manning formula as the
equation of motion. But the runoff from forest plot can be mainly expressed by Darcy
formula to the interflow. Therefore it was concluded that the overland flow from urban
areas is simulated by the surface runoff using Manning formula.

Then data from experimental basins were analyzed in the terms of time of concentration,
Manning’s roughness coefficient of equivalent roughness method, and storage coefficient of
storage function method. "As the result of urbanization from forest basin, it was concluded
that time of concentration became 1/5 to 1/10 of that from forest basins and that N value
decreased to 1/10 to 1/100 of that of forest basins. Parameters such as N, Tc and K were
evaluated in the urbanization factor U which was defined by the ratio of urban area to the
total drainage area.

Urbanization causes high peak discharge and rapid runoff. Then flood control problems
become severe in the urban area. The runoff reduction method is to be applied in the urban
areas. The paper deals with the infiltration method using infiltration trench, infilration bit,
infiltration gutter and infiltration pavement. These infiltration methods were tested in the
laboratory and field experiments and the results were analyzed. As the results, it was
concluded that the characteristics from these infiltration methods were mainly assessed by
the unsaturated infiltration theory of Richard equation. After the evaluation of runoff
reduction effects, it was shown that the storage-infiltration model proposed in the report
was applicable to assess the runoff from urban areas adopted with the infiltration mea-
sures.

Key Word. urban runoff, time of concentration, runoff parameter, infiltration
method.
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G R 16.48 12,000 2 38 54
]S 47.98 34,400 2 52 90
FENT Nl 0.2548 550 20.23 22 3
No.2 0.314 720 19.40 20 9
No 3 0.7156 1,350 21.22 24 12
& Wl EW 0.72 920 2.5 47 10
Tt 5.42 3,380 2.7 55 25
BB N kR 1.042 1,910 2.6 44 10
T 5.106 3,940 3.6 49 20
TR 0.81 2,100 1.6 57 20
22 I 0.51 1,500 2.3 39 8
t H 1.05 1,200 1.7 43 11
A H 0.68 700 1.2 78 15
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+®-2-4 HAKEFERMICOVLTOER N : BRFK, P :HREELOFEK, U B
No & F FC 1| akeln PR (k') | FEE (km) FEAED ENEFE (hr) | FUROREE
1 +NI TEELR 6.32 3.4 1/226 3 N
2 TH 10.74 4.6 1/230 4 N
3 PEEE 9.80 5.2 1/98 4.7 N
4 B[ d;:5iE] 2.88 3.9 1/57 2.5 N
5 P ERN 33.20 12.0 1/25 3.7 N
6 vy =tH 10.20 6.3 1/8.6 1.5 N
7 T 26.40 12.7 1/14.8 4.8 N
8 AR 10.46 5.5 1/22.7 3.1 N
9 F 5 2.96 3.0 1/14.2 1.5 N
10 ot Mt A 4.92 4.9 1/35 2.3 N
11 % Rl L/E 10.57 8.5 1/300 2.0 0]
12 E R 2.65 3.5 1/200 1.5 U
13 O 1.61 1.61 1/200 1.0 U
14 K B 42.6 14.0 1/79 2.0 P
15 KE/NE 14.67 7.0 1/100 1.7 N
16 TR el " O 1.84 3.5 1/100 2.0 N
17 A1l A 5.83 6.5 1/700 3.0 P
18 ¥ )l BT15 161.4 32.8 1/110 5.2 N
19 sy )| 151.1 14.3 1/30 5.8 N
20 = NTH 65.0 22.0 1/2500 13.5 P
21 FIRIN Bl t 2 200.0 42.5 1/59 7.5 N
22 FHITI fin 7 279.0 54.5 1/336 18.9 N
23 | KEH 263.2 40.1 1/176 21.3 N
24 /NEF1| INEFIN 65.6 20.2 1/1000 16.0 N
25 BRI A 74.5 19.0 1/53 9.1 N
26 B B 108.4 19.6 1/720 10.0 N
27 251 iz 22.6 5.3 1/189 6.5 N
28 /NEFII AL 14.2 5.0 1/500 10.7 N
29 FRIN I " 19.5 6.2 1/282 7.0 N
30 sma B/EN TN 65.1 20.5 1/154 4.8 P
31 wmRIN wE&EN 99.2 22.1 1/139 5.8 P
32 B 177.6 30.5 1/198 7.2 P
33 KRG 223.2 34.5 1/208 8.3 P
34 By %/ KIiG 26.3 12.5 1/141 3.6 P
35 EEN — &5 31.2 9.6 1/154 4.5 P
36 B =i 8.2 4.2 1/76 1.8 P
37 b= ®o woF 93.4 17.5 1/52 3 N
38 KEN K@ RYZ=L 4N 130.0 16.5 1/19 3 N
39 | FHS A 124.0 17.5 1/24 3 N
40 # K 1.24 1.5 1/15 0.7 N
41 rae sl BRI 23.96 11.0 1/40 3.7 N
42 =il 9.67 7.5 1/63 2.3 N
43 Fll NI NIB 4 55 A 37.4 11.5 0.080 2.5 N
44 Ll AR =l 3.5 2.6 1/52 1.0 N
45 KA FRIE 19.0 8.75 1/21 2.0 N
46 7o FE HIHARS 18.1 9.4 1/120 1.3 P
47 BBFE 6.9 7.2 1/170 1.6 U
48 HIEAS 23.5 13.1 1/110 1.2 U
49 FE KA 29.1 14.9 1/230 10.3 U
50 o2l —D#EN| No.1 1.81 2.19 1/18 0.45 P
51 EAII AR 17.90 6.87 1/235 0.9 P
52 (L 13.36 5.81 1/190 0.4 U
53 FH 26.44 11.10 1/153 0.8 P
54 O I Nol 1.92 2.0 1/81 1.1 N
55 | New Town #2 No2 2.56 2.7 1/82 1.3 N
56 ¥4 No3 1.91 1.9 1/73 1.0 N
57 yii Q1| SIS 6.37 1.5 N
58 By ol A M 5.0 25.0 1/3000 20 N
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60 Al J\iEAG 204.0 30.0 1/2500 24 P
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®-2-5 HMH/NTED S OFHRE

B . e i>26mm/h | 1<25mm/h | q,>10mm/h | q,<10mm/h | r,>50mm/h | r,<50mm/h
A& R I OFHFEE | OFHEME | OFBGRE | OFEMAEK | ORERE | ofRBAR
KB + FEN TNa 1 0.724( 8) 0.495( 2) 0.800( 6) 0.732¢ 7) 0.665( 1) 0.577( 7) 0.744( 7)
No.2 1.362(10) 0.853( 1) 1.419( 9) 1.327( 9) 1.683( 1) 0.853( 9) 1.419( 9)
No 3 0.879( 6) 0.776( 1) 0.900¢ 5) 0.879( 6) (0 0.776( 5) 0.900( 5)
ZHE - THER 0.607(25) (0 0.607(25) 0.770( 2) 0.593(23) (0 0.607(25)
g B e 7 ok i 0.557(24) 0.490( 8) 0.591(16) 0.560(10) 0.555(14) 0.479( 9) 0.604(15)
R T - R 0.690(24) 0.385( 4) 0.751(20) 0.599( 7) 0.727(17) 0.359( 3) 0.737(21)
= TN g 0.809(31) 0.568( 6) 0.867(25) 0.730(20) 0.953(11) 0.622( 2) 0.822(29)
B R /i) 0.628(28) 0.582( 3) 0.634(25) 0.698( 8) 0.600(20) 0.615( 5) 0.631(23)
R E-B@EN T 0.578(18) 0.739( 3) 0.546 (15) 0.731( 6) 0.502(12) 0.729( 5) 0.520(13)
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i BRI
ap: B HHE
r, ! IRARRAE

2) BEEREINENREES 2 WIIRANER
EHKREL %D L IHEED NS B ERA
NHdIL,

3) HHEEOWHEAREIZ0.5~0.9< 51D H D
ThBHI L,

REBHESND,

1) OFHEELTEZONDZ LI, BRERBER
EBASEML TR I LI AFREES &, EiED
R FOMBEENELSND, 2) KDOWTIE, BW
BROEE LR, SRe URBICIZTTICTAR
BREESEERENTVLE RO FORARMFICL-T
BRFEO A =X LBFE s, REBMEIKICE
3 ETAKE TICREADA & T RETE OF CRALEF
Z26Nhdd, HEVWETAERNOEEORRYEH > b
hTE—7HHENBE LN THEY, LH#f
BT 5, bRAINSDRFEORAYRMESR DR
HHEREEE I EER R 2 1 RS & L C50m/hiBETH
5DT, BEAEEBENIOMEEIZ2HDEPH-2-2
HThy aEDFTRRELTHT, bBEAATAED
et bz o TIREEEMSE O S KIFIZ W I Lzt
THRHBREERAREEBL3EZONATVLBDT,
BABERHENS0m/h%E Z 2 % & TAECHIENH S
nar—BIcEROTAIEIREYTHSS, Ll
®-2-22 BV, ABTREAI, BEE—% L0 HE
Tt v — 7 B E0320~25mm/hBE CHITb W 2> T
W3 25 h, FARDORESHEKER D&MW
BHRENTWB LHEEIND,

E-2-3 ik o B o nzE-E 7oy b LI
bOTH2, ZsDEEAEITIIRBRRE /NS
WHDBEREAETHHOT, SBROHEREDIK
VLRWEHETHEEEZONS, LIzdoTESEE
5B ERFEANEEESKEVLLDODEMEIT-T
W BB HB, E-2-2-F-2-3%LLBET B &, W
RBTOL O —RICERTBMTODDO LI KEL &
2TW5, ZOZ L, F—Brblitsn, K
BT s I 2N T — 7 HHENKEL RSB T
EERLTVRBEHDEN-T LN,

2.2.5 HEHNFELISOREBNT FRISTD
RS
HETHNFUS O IS BRI 2 T & 72 & 5 [
OREAEIC B GEREL, BROYAT T2 L AFICR
BT 5%, COEMEEAL:0, BRKTHONA Fo
75 7 DIERIR & SR € TN O EERK, A

THRETL 7,
BREPTFE TN TIRMEEQ LEFEES D
G =K Q everererssinsinienie s (2+8)

DRSS H D, K, ZEEO B R b DIFHERTH 5,
8-2-6i3F TIcR-2-3ITHRET L 2 VNI 5
JAHHENA ROl o 70FREEERDLERTH
5, K i@ oik ez 35, ZOK HEIiZE-2-4
WRYT &5 KEAKOBNRE (BROY—27 EnA K
05 7O — 7 QREE) T iEWERERT, =
D L THEMVNEIR O B AR B £ 7L T ¢

(24)




i 2 HHEL BB & 5 2 OIEE T 2R

®-26 BA/HEOTEANS KOS 77 0EEFHEEEEH

EERES SEERRAN | BRRROBE | YR EESR K,
1 &l k& 0.113(21) 0.087--0.157 8.8min
2 T 0.053( 9) 0.033—0.067 18.9
3 BB I BB 0.097( 3 0.091—0.109 10.3
4 TR 0.053(14) 0.016—0.088 18.9
5 FENT Nl 0.503( 2) 0.445—0.561 2.0
6 No 2 0.092( 9 0.069—0.130 10.9
7 No 3 0.070( 8) 0.034—0.096 14.3
8 FHEHE 0.048( 4) 0.037—0.070 20.8
9 PEE— 0.053( 5) 0.041—0.062 18.9
10 H ¥ 0.067( 3) 0.054—0.085 14.9
[SEAN i1} 0.085( 3) 0.049—0.110 11.8
12 ¥ &k N 0.037( 1) 27.0
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S54RI I TOMERDITh -, FERIS6E~ID
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S2EDMD B & D EALD 2o o 1B, BRS3E~E  ICABIEh 2,
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AE TR ARRFIROSIBFI43E D & FBRISIE 1)
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@ gkBEREE

@ HFHEHBOKE

(BAL 0 o)
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£-247 BAREHAARA—ER : L& B ) TR T5% %)

- TS £ # %
H O B vusmEst | M| Ak H TERH SEB KT
M Tt | ARt WIEE (PREES| K

0.968 0.496 0.099 0.313 0.000 0.006 0.038 0.000 0.000 0.016
HBFI454E

100 51.3 10.2 32.4 0.0 0.6 3.9 0.0 0.0 1.6

0.968 0.468 0.085 0.316 0.000 0.027 0.052 0.000 0.000 0.020
BRS04

100 48.3 8.8 32.6 0.0 2.8 5.4 0.0 0.0 2.1

1.013 0.414 0.069 0.324 0.025 0.067 0.059 0.013 0.000 0.042
FRFI524E

100 40.9 6.8 32.0 2.4 6.6 5.8 1.3 0.0 4.2

1.000 0.330 0.028 0.255 0.021 0.273 0.046 0.018 0.000 0.029
BBRI554 -

100 33.0 2.8 25.5 2.1 27.3 4.6 1.8 0.0 2.9

0.784 0.144 0.019 0.138 0.022 0.285 0.043 0.036 0.028 0.069
BEFIS8EE -

100 18.4 2.4 17.7 2.7 36.4 5.5 4.5 3.6 8.8
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|k & 2 MHEL L BB W & 3 2 0SB 2 H%E

£R-2-8(d) BARIBORHNNTIA—9—BF
No YAFEEERH REFRR |- RWR| BRHE | v — 2 R FUHE | Rl | BER Ki#l N{H
mm /105 nm /s min
1 S44% 8H23H 2BF 40.0 8.0 2.65 0.204 0.066 0.049 50 2.0 0.15
2 S444 98 2H14FF 16.5 6.5 0.54 0.095 0.033 0.020 50 0.6 0.02
3 S445108258 18F 94.5 3.0 61.81 0.995 0.654 0.426 190 15.0 3.00
4 S454E 7H 1H OFF 122.5 5.5 32.48 0.633 0.265 0.131 90 8.0 0.80
5 S45511H188218F 119.0 3.5 18.67 0.321 0.157 0.163 90 11.0 0.30
7 S474 58 58 OFF 33.5 1.5 0.83 0.034 0.025 0.018 50 0.9 0.02
8 S474E 6H THI8KF 23.5 4.0 1.30 0.141 0.055 0.058 90 1.5 0.03
9 S474 6H19H125F 29.5 2.0 0.30 0.034 0.010 0.023 70 0.3 0.01
10 S474F 7TH14H18KF 153.5 8.5 53.21 0.990 0.347 0.220 70 9.0 1.00
11 S474 TH22H 68F 63.0 6.0 9.25 0.176 0.147 0.018 10 3.0 0.15
12 S474 8§H228 OBF 35.5 1.5 2.13 0.048 0.060 0.036 30 3.5 0.30
13 S 474 98158 58F 191.5 12.5 87.86 1.457 0.459 0.181 30 12.0 2.00
14 S 484 4H15HI125F 40.5 2.0 6.79 0.104 0.168 0.180 70 7.0 1.50
15 S484 58 2H18KF 42.5 3.5 4.53 0.133 0.107 0.071 130 4.0 0.60
16 S484 5H 8HI126¥ 30.5 3.5 2.12 0.034 0.070 0.042 70 2.5 0.08
17 S48% 5H29H 0¥ 34.0 1.5 1.76 0.055 0.052 0.043 70 2.5 0.20
18 S 484 TH20H 128 28.0 9.0 1.75 0.120 0.063 0.033 90 2.0 0.08
19 S494E 48218 0FF 53.5 3.0 8.23 0.155 0.154 0.087 50 6.0 1.00
20 S494 8H25H OFF 98.5 17.0 36.78 1.448 0.373 0.273 70 8.0 0.90
23 S49%E10H22H125F 39.5 2.0 8.95 0.191 0.227 0.107 90 5.0 0.60
24 S49%118178126F 15.0 1.5 1.07 0.044 0.071 0.030 120 3.0 0.20
25 S504E 2H 7H 68% 45.5 3.0 6.93 0.318 0.152 0.118 170 4.0 0.40
26 S504 3H20H 128§ 60.5 5.0 8.79 0.505 0.145 0.115 70 3.5 0.30
28 S505E 6H10H12/KF 75.5 15.5 19.12 0.789 0.253 0.133 90 4.0 0.25
29 S504E 7H 3HI18KF 47.5 4.0 10.01 0.583 0.211 "'0.346 110 1.5 0.03
38 SH14 7ﬁlQE [i:53 45.0 4.5 6.25 0.158 0.139 0.082 50 5.0 0.50
39 S514E 8H30H 126F 31.5 1.5 1.71 0.041 0.054 0.076 90 2.5 0.20
40 S514 98 8HI8EF 36.5 8.5 6.00 0.439 0.164 0.127 110 3.0 0.25
41 S514E108 208 6FF 31.0 4.0 2.45 0.092 0.079 0.031 30 3.0 0.20
42 S515E11A148 08% 30.0 3.0 2.46 0.092 0.082 0.081 50 3.0 0.25
43 S515E12H 24 H18MF 40.5 1.5 3.20 0.110 0.079 0.076 50 3.0 0.20
45 S524% 38300 OFF 72.0 2.0 14.93 0.756 0.207 0.244 30 4.0 0.35
46 S524E 48 98 08 40.0 1.0 5.65 0.153 0.141 0.136 30 4.5 0.50
47 S$525 5H15H 6kf 72.0 4.0 8.67 0.421 0.120 0.102 110 3.0 0.30
%-2-8b) BWARIEHOFH/N IS X —9—8BF
No dokFEEEAR BERER |C—- 7 FWE| BHREE |[E— o WmEE | mlHE | BhEem K{E N1E
mm mn/ 105 mm m'/s min
54 S534% 7HIIH 08 117.0 20.0 26.57 3.677 0.227 0.147 50 4.0 0.25
57 S53f%E10H10H 0FF 37.5 3.0 1.60 0.096 0.043 0.054 110 0.6 0.01
58 S53% 10528 H 126F 30.5 3.0 0.96 0.055 0.031 0.027 50 0.6 0.02
60 S564E 4H19H16FF 76.0 5.5 42.55 3.099 0.560 0.443 50 2.0 0.20
61 S564E5H 7H136F 33.5 2.5 13.21 0.867 0.394 0.284 30 3.0 0.15
62 S564E 5H17H 8FF 47.0 3.0 19.06 0.895 0.406 0.358 50 3.5 0.40
63 S565E 78 3H 0FF 40.5 3.0 16.90 0.858 0.417 0.172 10 2.5 0.25
64 S564E 7TH22H18F 35.0 7.5 10.23 0.937 0.292 0.422 90 2.0 0.05
65 S564 7H30H 145 73.0 11.0 24,27 2.148 0.332 0.446 90 1.5 0.06
66 S564% 88228 28F 82.0 3.0 21.49 0.772 0.262 0.309 50 1.5 0.03
67 S564E 95 19H225FF 38.5 2.5 6.94 0.482 0.180 0.174 30 0.6 0.03
68 S568E10H 18 0% 53.0 5.0 12.57 0.259 0.237 0.280 90 1.0 0.10
69 S564E108 8H 9KF 22.0 5.5 8.00 1.702 0.364 0.236 30 1.5 0.07
70 S564E10H228 7RF 198.0 6.0 79.87 3.228 0.403 0.401 30 2.0 0.08
71 S56%E11H 2H 8% 56.5 2.0 18.60 0.695 0.329 0.313 30 2.0 0.10
72 S574F 48 15H108F 55.5 4.0 6.25 0.461 0.113 0.138 50 2.0 0.20
73 S574E 6H14H 0Bf 29.5 2.5 7.27 0.288 0.246 0.173 30 3.5 0.30
74 S574F 7H 7H 5K 30.0 2.5 3.93 0.318 0.131 0.127 30 0.6 0.03
76 S57#10819H156F 50.5 5.5 5.91 0.232 0.117 0.101 130 4.0 0.35
77 S57#118108 08F 30.0 2.0 9.76 0.303 0.325 0.136 30 1.5 0.10
78 S574£11830H 08% 103.5 17.0 28.53 5.043 0.276 0.356 30 1.5 0.02
81 S584 4H16H17HF 32.0 2.0 20.38 0.508 0.637 0.324 50 4.5 0.50
82 S584F 5H16H 0K 97.0 2.5 53.94 1.064 0.556 0.444 30 3.0 0.15
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22) &K (2-19) EREYTERKE, VHHREOL &
KLt wZ bz s,
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OMTHESHLRE L zAELE &, FOKH
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hYP(ty )} cveeneennns (2-33)
BESND,
re()=0D& EiZid
dg=10
dX__ 1-p
dt~ pk
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thi XA+1.J+1)
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X-2-24 $HPEMBEIC L 3EFAX— L4

1T %, X1, J) & 0 HFEL IRz R OREH
ATy RBOTERX(I+1, JF1)IKBELTWAZ
Lzt b, 20X (I+1, J+1) wBELTR (2-32)
ER (2:33) ERWT, FiAKEELZOME2HE
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%,
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T2f5% %, Ry D) BERFHL D OFRART
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Subroutine Character
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MHIBEERVBEETIRHORNERAW 5,
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BHHESTHREIO S DEEVELTHEh
3 m%Echeck LT, BLBLTWESIE
Subroutine Crossf?fﬁ L, 2&DEMihg
EERLTIAELT, BLUBLTWE LD
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e REEREOHE R OBEICT
MHEEY 3,
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SFL,RFL,DT,SSI
RSI,SFM,RFM,C,W

70—F+v— FEEOBLA

|
| SI=ssi FL=SHL | SSI
RE=85.0 m=SMM RSI
A=SQRT(SI)/FN
RSUM =0.0 SFL
RFL
DT
SFM
RFM
A
R(I)= RK*RI(I)*IO"SIG
S (I)=0. FN
Rnu)oo
RM.
YES RL
; RE
| SI=RSLFL=RFL, m=RFM |
: RSUM
0 ‘ait' +
~ RI(I)
| FN=0.04 | {FN=0.05] [FN=0.03]
R (I)
[A=sqrr(sn)/m =2 | S (1)
RY1(I)
c
“R(I)=S(I)%2.0
RYI(I)=(R(I)/A)¥™ X(1,)
@ (L)
M
w
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Subroutine Character

Y(I+1,J+1)=Y(LJ])

X(I+1,J+1)=AXY (L,J)»1xDT+X(LJ)

Y(I+1,J+1)=Y(LJ)+DT %R(I) .
X (I+1,J+ 1) =X(LNOHY (I+1J+ D)= Y(LI)" *¥A/R(I)

NO

1

T11=(1-1)%DT+[ {{(FL=X(I,M))*R(I)/A+Y(I, M)™ " ~Y(LM))/R(1)
YCC=Y(IM)+R(I)%(T 11-DTx(I-1))
Qll=AxYCC"

i
YCC=Y(L,M) L=L+1
NO T11=(I~-1)%DT+(FL-X(L,M))/(Axmx*YCC™) T1(L)=TIl
j Q=AXxXYCC™ Q1{C)=Ql1

Ao No

i X(I+1,J=-1)=X(1+1,J)
Y(I+1LJ-1)=Y(I+1,J)

YES s NO

I=

0
I=1+1
2199 NO

YES

[s(=aK®)xT21)/T1K) ]—

S(=QUK~-1)+(T2(I)-TI{K—1))*%(Q1(K)—
QUK -1))/(TUK)~TIUK=-1))

/RETURNN
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Subroutine Cross

X2=X(I+1,J+1)
X21=X(I+1J)
X12=X(IJ+LL)
X11=X(I,J+LL~1)
Y12=Y(L,J+LL)
Y11=Y(L,J+LL—1)

DYD=DT»(X12—-X11)/(X12—X11+X21-X22)

NO

YES

YD=({Y11+R(I)% DTD | ™ +{ Y12+R(I)*DTD } ™}/
XD=X11+Ax({ YI1+R(I)XDTD }™ —Y11™ ] /R(I)
T=DT-DTD

Y(I+1,J+1)=YD+R{I)*T

X(I+1,J+1)=XD+Ax ({YI1+R(D)XT }™ —Y11™)/R(I)

YD=(Y11™+YI2")I/m

T=DT-DTD
X(I+1,J+1)=YD

XD=X114+A*m*xY11™!xDTD

X(I+1,J+1)=XD+Axm YD™1%T

Y(I+1,1)=Y(I+1,J+1)
X(I+1,1)=X(I+1,J+1)
LL=LL+1

X(I+1,K+1)=X({I+1,K+2)
Y(I+L,K+1)=Y(I+1,K+2)

Z RETURNN
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A study on runoff change due to urbanization of Report of PWRI

. . . . Vol. 175 March 1987
drainage area and its control using infiltration methods 0 are

by Fumio Yoshino

Synopsis :

The paper deals with the runoff changes due to urbanization in drainage areas and its
reduction measures by infiltration of storm water.

Urban runoff is mainly characterized by the surface runoff. Then the characteristics of
surface runoff were studied by comparing the runoff hydrograph from bareland and forest
plot. Then data from experimental basins were analyzed in the terms of time of concentra-
tion, Manning’s roughness coefficient of equivalent roughness method, and storage coef-
ficient of storage function method.

Then the paper deals with the infiltration method using infiltration trench, pit, gutter and
pavement.

Key Words : urban runoff, time of concentration, change of runoff parameters,

infiltration method.
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