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Impacts of Urbanization and Dams on River Runoff in the Shaying River Basin
ZHANG Duo chun',ZHANG Y our kuan®
(1. School of Earth Sciences and Engineering, N anJing University, N anjing, 210093, China;

2. Center for Hydrosciences Research, N anJing University, Nanjing, 210093, China)

Abstract: The distributed hydrological model, Precipitation Runoff Modeling System ( PRM S), takes into account of precipitatt

on, climate, and land use, and can be used to simulate the important variables representing the water and mass cycle in a basin

such as water and sediment. In this paper, the PRMS model w as calibrated and validated with the observed runoff data, and then

the validated model was used to simulate t he impacts of urbanization and dams on runoff in the Shaying River basin. The results

showed that the evaporation and infiltration decrease w hereas runoff increases in the basin due to the expansion of impermeable

land surface as a result of urbanization. T he presence of dams can change the spatial and temporal distribution of water re

sources in the basin, dampen the variation of natural runoff, increase the w ater surface evaporation, decrease the peak runoff, and

then delay the time of peak flow.The impacts of urbanization and dams on runoff were more obvious in the dry years.

Key words: PRMS; urbanization; dam; runoff; Shaying River basin
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Fig. 1 Topography of Shaying River Basin
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Table 1 Range of key parameters used in PRMS model

AR SR LA SR [URi4lE
epan_coef VRIS 1 ¥ 8% 3 o4 0.2~ 3 1.0~ 2.1
soil_rechr_m ax b ] AT e 2R B KR inchs 0.0~ 10.0 0.032~ 0. 83
soil_moist_m ax R R RS KR inchs 0.0~ 20.0 2.73~ 3.73
pref_flow den TIEX A T KA S 1 7K 43 LA T EN 0.0~ 1.0 0.1
ssr2gw _exp LT ) HEE B R AOK FEFE $ T 0.0~ 3.0 3.0
ssr2gw _rate AT M B M R KK EE £ 1 R B inchs/ d 0.0~ 1.0 0. 037~ 0.06
slow coef_lin i 3 R 1 R AL /d 0.0~ 1.0 0.015
slow coef_sq g g R AR R 1k R A /inch* d 0.0~ 1.0 0.001
fastcoef_lin PRag e b LM R B /d 0.0~ 1.0 0.1
fastcoef _sq PR AR L R AL /inch* d 0.0~ 1.0 0.4
gwflow _coef bR 7K P AU 17 VT PRI A 2R B / day 0.0~ 1.0 0.05
imperv_stor_max HRU A% 7K X f5 K ¥ B4 it inchs 0.0~ 10.0 1.0
carea_max 2R AR 1) 52 K AT BE DTk 1 AR TN 0.0~ 1.0 0.08
smidx_coef AR DTk T B ST A To a4 0.0001~ 1.0 0.01
smidx_exp ER=2 NI AR AP (= /inch 0.2~ 0.8 0.2
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2 PRMS E.
Table 2 Coefficients of model fit efficiency (E )

during calibration and validation periods

4
Table 4 Effects of land use and land cover

on runoff in the Shaying River Basin

IR SCAEAy HAEPL £, AR E,.

1964— 1965 /K HERL & 0.72 0.83
1962- 1963 /K CF AR 0. 64 0.82
1962— 1965 /KIL4E 0. 69 0.83

KH 0709 bk

B/ (md e s 1)

K 62 65 HiZe
B (m3e s )

F4 (% )

1964- 1965
1962- 1963

373.70 378.93 1.40

242. 64 256.78 5.82

2 PRMS

Fig.2 Comparison of measured and simulated daily
runoff using PRM S model
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3 1962
2007 - 2009

Table 3 Land use and land cover from 1961 to 1965 and
from 2007 to 2009 in Shaying River Basin

- 1965

wH ORI, R sk

LR o) Riebie)  HeH(%) R km?
1962—- 1965 1.1 97.37 1.53 41 941
2007- 2009 1.5 93.9 4. 60 41 941
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Fig. 3 Distribution of dams in different times
in Shaying River Basin
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Fig. 4 Comparison of simulated runoff without dam

and m easured runoff with dam
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Fig. 5 Schematic diagram of sections of shallow
floodgate (left) and deep floodgate (right)
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Table 5 Discharge area across floodgate

under different dis patching modes

i 40 44 W& REAE
B AL A ng (FL)hyy(m) % g (L) hyy(m)
VR FLIH S S na (L) ha (m)  ng (FL) haa(m)
i) FLId K hyodng+
iifyme © hod haydanay h; d’ﬂfdz

6 2007 - 2009

Fig. 6 Daily discharge area across the floodgate and stage

in upstream of Fuyang dam from 2007 to 2009
18. 48 m2 (2008 %) 8. 85 m2( 2009 ), H 1 FE/K 4 (2007
) 19 H 38 I AL K T R K TR 7K A2 ( 2009 47, SR
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AR AT EAE 28~ 29 m Z [A], IXFE gl & R AE FOK S
KA s, T U3 S8 K 5 T 0 OK T 7E Rk 2R, WFLIT RS
TR /N, FEEFFEEM R K. Dk, R KK EE, Witk b
PRI Tk /D IR SRR . S AME R K AR, BT Il 5K T
TP IR A0, s P R R 7K R R A% T ek 1
HEEME .,

F 6 MR, 25 AT T Zevt o3, T BUE Hh 7R TS M E
PORE N, BERUK =E R K HAARER(4 543 m*/s.3 318 m¥/ s
FI1 434 m3/s) Fa KT SElll i B K HARF R (2 070 m3/ s
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Table 6 Simulated daily runoff without dam and measured daily runoff with dam

o FERE B H SR WM HHRE BRERK WA ERK  BHIRERD WA ERD O BRRE WNRE

4
Y /mm /(m3e s 1) /(m3e s~ 1) fH/(m3e s-1) AfH/(m3e s1) fA/(m3e s 1) fH/(mde s 1) 77 7%

2007 869.9 225.75 197. 04 4 543 2 070 10.3 17.5 230 767.52 119773.2
2008 847.2 171. 43 108. 86 3318 1230 5.3 13.0 86 946.12 20 088. 06
2009 791.0 136. 49 67.24 1 434 629 2.4 4.6 31 539.89  7910.96
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