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Abstract

Two watersheds of the Ba-Zhang River, one upstream of the Junhui Bridge and the other one
upstream of the Yizhu Bridge, were selected for investigation in this study. Combining the concepts
of isochrones for time of concentration and raster runoff coefficients derived form Normalized
Difference Vegetation Index (NDVI), a dynamic simulation model for the Ba-Zhang River watershed
was established. A revised rational formula method for predicting runoff hydrograph was employed

to simulate real-time flow discharge with precipitation data. The model used corrected o and 3
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coefficients to improve the accuracy of hydrograph prediction. The rainfall-runoff simulation model
for the Ba-Zhang River watershed was then established accordingly and successfully. The corrected a
and 3 values were the coefficients of peak arrival time and peak flow in this case, respectively. As per
the simulated results, the model has demonstrated a reasonably accurate hydrograph prediction in the
case of single-peak rainfalls. However, the model became less accurate and reliable in the cases of
low discharges and multi-peaks rainfalls due to their characteristics of excessive sensitivity in raising
limb and recession segment reactions, respectively. One interesting observation to note, the corrected
o and B coefficients may potentially be used for sediment yield estimation or prediction in a
watershed. In this case, the corrected o coefficient may represent the water resources conservation
capability and the B value may be used as the index of sediment concentration. This observation
should be validated in a future study.
(Keywords : Runoff coefficient, Rainfall-runoff model, Ba-Zhang river )
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Figure 28. Slmulated hydrograph for 0701

rainstorm (Yizhu bridge).
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typhoon (Yizhu bridge) (Yizhu bridge).
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(Yizhu bridge).
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Table4. Parameters and correction coefficient for each storm hydrograph (Yizhu bridge)

B | A AN 0912 0819 Pl [ 0807 | FFIF| 0728 | 0701 | 0622 FHI 0526 0611 T
preve | mee | omm | s | | ome | gpy | omeR | oweR | gEy | ower | osew | ower | oer | oEeR
FIHE 190/9/15190/7/29]78/9/12(79/8/19(71/7/29(86/8/7|89/8/22|80/7/28|86/7/1|80/6/22]|86/8/29|82/5/26|82/6/11| 70/6/13
afir-] 0.35 0.50 0.90 0.95 0.70 [ 0.80 | 1.00 0.90 1 0.90 | 1.00 0.65 0.80 0.60 0.65
BAET-] 1.099 | 1.187 | 1.184 | 1.023 | 1.176 | 1.032| 1.215 | 1.121 |2.250 | 1.484 | 1.363 | 1.354 | 3.522 | 1.554
HE gy
é(cni’s) 2290.0[1760.011750.0| 848.0 | 704.0 |1 682.0| 681.0 | 662.0 | 644.0] 530.0 | 517.0 | 365.0 | 338.0 [ 306.0
i
F's]ﬂﬁi% 66.33 | 54.57 | 56.33 | 25.29 | 20.32 [ 28.54| 38.42 | 19.57 [14.64 | 17.79 | 16.38 | 16.35 | 8.43 4.38
(mm/hr)
|
BAAARY [ 289.86 [ 289.86 [ 556.06 [ 258.97 [ 170.92 (179.02] 257.56 | 180.26 |150.41{ 312.15 [ 101.57 | 123.18 | 43.50 | 21.97
El (mm)
#él?‘,iﬁ
bl | 2028.0 ] 1314.6 | 1469.9 | 806.7 | 516.4 [639.5| 560.6 | 595.0 | 271.9| 357.2 | 370.0 | 257.2 | 89.9 206.4
(cms)
B CE 0.66 0.60 0.90 0.33 0.29 0.091 0.86 0.53 10.86 | 0.44 0.67 0.91 0.87 0.43
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H5. KWHD @ 8 s

Table5. Regression model of a and /3 for each station.

W AR R

i @=0.344-1.112%10 " Lyuet4 . 439%10 R 0.90°
AR B=2.189+0.274%] -2 . 6695100y 0.83
H a=0.717+1.566%10"%R-4.143%¥10"* 0, 0.68"
Uit B=1.456+2.452%10"%R-1.705%10"%Qpe+3. 62310 **F, 0.49

S Ly T (/) 5 R Y R (mm) 5 Q¢ LM ] (cms)
Fy ¢ B El (ems)

6. ORI AR B R R G

Table6. Parameters and correction coefficient for each storm hydrograph(after regression)

(Junhui bridge).

MR | y \ \ .
TP | prymen | wrmen | 091230 | 082294 | 0607 KTy | 091014 |l
c
1] 90/7/29 | 81/8/30 | 78/9/12 | 75/8/22 | 87/6/7 | 75/9/19 | 89/8/22
PELL 0.08 2.33 0.84 0.90 0.74 0.68 1.07
JeuL 2.689 1.254 1.621 1.159 1.694 1.361 1.956

VB
(o) 1320.0 966.0 790.0 734.0 630.0 553.0 352.0
ﬁ—k

FEfEe | 91.42 51.24 72.83 47.07 34.93 43 .41 2851
(mm/hr)
|
BARFE | 157.04 | 547.15 | 334.12 | 257.46 | 252.85 | 194.21 | 172.02
(mm)

FAET-

HEE | 919.8 561.1 769.0 521.8 377.1 476.7 301.4
(cms)

HifE 1.1 15.1 10.3 0.1 452 2.8 11.6
(cms)

ok (FHrCE| 0.72 0.72 0.18 0.57 0.04 0.70 -0.11
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Table7. Parameters and correction coefficient for each storm hydrograph (after regression )

(Yizhu bridge).
E@@i“%l %F%'J AN 0912 0819 3 | 0807 %"*Uifv 0728 | 0701 | 0622 P 0526 0611 «’JVJ
iz N I el e ol O ST T R 5T el < O ol i
FIEY 190/9/15(90/7/29(78/9/12(79/8/19(71/7/29|86/8/7{89/8/22(80/7/28(86/7/1|80/6/22|86/8/29(82/5/26(82/6/11(70/6/13
a8 | 0.33 0.63 0.98 0.79 0.77 1 0.73 | 0.89 0.75 | 0.84 1.06 0.72 0.80 0.75 0.67
BaEsE | 1.046 | 1.244 |1 0.669 | 1.110 | 1.247 | 1.526| 1.646 | 1.098 | 1.435| 1.915 | 1.958 | 1.576 | 2.413 | 1.676
I
B (ems) 2290.0 [ 1760.0 [ 1750.0 | 848.0 | 704.0 | 682.0| 681.0 | 662.0 | 644.0] 530.0 | 517.0 | 365.0 | 338.0 | 306.0
oA
Jéﬁi"” 66.33 | 54.57 | 56.33 | 25.29 | 20.32 |28.54] 38.42 | 19.57 | 14.64] 17.79 | 16.38 | 16.35 8.43 4.38
(mm/hr)
|
FIAY [ 289.86 [ 289.86 | 556.06 | 258.97 | 170.92 |1179.02] 257.56 | 180.26 |150.41] 312.15 | 101.57 | 123.18 | 43.50 | 21.97
£l (mm)
et
&kl | 2028.0 [ 1314.6 [ 1469.9 | 806.7 | 516.4 [ 639.5| 560.6 | 595.0 [271.9] 357.2 | 370.0 | 257.2 | 89.9 | 206.4
(cms)
fij:i% 64.5 36.4 9.81 10.9 6.98 19.9 14.2 5.92 [ 2.05 | 8.35 24.4 7.08 27.7 14.3
B CE 0.61 0.72 0.48 0.29 0.42 [ 0.32  0.82 0.47 | 0.38 0.06 [ 0.70 0.78 0.44 0.50
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