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Abstract

In the hydrologic design project, the estimation of hydrograph generally needs the complicated
topographic and the hydrologic data, but they are often lost due to ages and human factors. The
triangular unit hydrograph composes of few parameters and are easily estimated, and then it was used
very often. From the hydrograph, the peak discharge and peak time can be obtained. Ten middle
typhoon events during 1994-2008 are adopted to verify the simulation by various methods and then
the average dimensionless unit hydrographs are obtained. The average m values are found to fit each
watershed in Wu River. The m value is 4.024 for Dali River, 3.13 for Nangang River, 3.603 for
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Beigang River, 3.39 for Maoluo River.

(Keywords: triangular unit hydrograph, linear reservoir model, instantaneous unit hydrograph,

generalized method of moment)
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Figure 1 The streams in Wu River.
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Figure 4 Distribution of rainfall and discharge

station in Wu River.
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Figure 4 Distribution of rainfall and discharge
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Thiesson polygons method in Dali River.
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F 1 SEKIEH SR T(1)
Table 1 topographic factor for each watershed (1)

sokg | KB | BKE | SKE | A Wi || e
2= \ 5 o 5
o TS A& ®RE | TARE | #HEE _ =i ==y
" : e
(km®) (km) (km) (km) (km) (m) (m)
JeEZ | 490.3056 142 21.9448 | 38.7715 | 1231.2799 | 721 | 205.6787 | 1290
iz | 423.5344 | 169.12 | 33.4552 | 59.4695 776.9798 725 | 824.4357 | 2182
dbsEz | 531.8576 | 186.64 | 45.1533 76.18 867.4531 856 | 1322.794 | 3180
SEERS% | 363.5376 | 144.16 | 24.7297 | 58.2102 862.1749 567 | 257.8331 | 1364
F 2 SEKIEH R T2)
Table 2 topographic factor for each watershed (2)
A= =]
FAKE | e R
g ) FEIREE "E TARA T HEE | HbE | d&E
0
(km)
KEBR 15.6853 0.0584 12.646 0.3262 0.552 0.3056 | 1.1382
[Eap:pEs 43.1758 0.105 7.1219 0.1198 0.4308 0.1861 | 0.6939
A% 62.0829 0.0707 6.9816 0.0916 0.4374 0.1919 | 0.5761
SRR 19.5365 0.0437 6.2453 0.1073 0.4682 0.2198 | 0.8697
*® 3 BAKEAKXAT
Table 3 Hydrologic factor for each watershed.
| omaw | RER | R
EE_K7J<E 4 B = [tzcs Itsco Q25 Q50
s BF ] iS3E] R (ems) | (cms)
cms m
(min) (min) (min) (mm/hr) (mm/hr) cms
KR 1.57 403.87 | 405.44 43.09 47.14 4401.24 | 4814.9
R R 1.57 388.73 390.3 43.95 48.08 3878.12 | 4242.62
g 1.11 516.71 517.82 37.84 414 4193.25 | 4587.36
SHEER 1.11 542.59 543.71 36.86 40.33 2791.89 | 3054.29
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Table 4 Data of each typhoon event.
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4 /=2 2001 4£ 07/29~07/31 oh g
6 BrEA) 2004 £ 07/01~07/03 rh
7 EE 2005 4 07/17~07/20 %1l
8 el 2005 £ 08/31~09/02 Gl
9 f 2575 2007 4 10/06~10/08 Gl
10 YU 2008 4 09/13~09/16 G|
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Table 5 The weight area of rainfall station by

Thiesson polygons method in Dali River.

PHELE  EREEHE(%)  HERE(km?)
B 30.449 149.2932
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. 69.551 341.0124
ZIN
& 100 490.3056
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Figure 6 The weight of rainfall stationby
Thiesson polygons methodin Nangang River.
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Table 7 The weight area of rainfall station y
byThiesson polygons method in Beigang River. o, ’ » 7
FR R ERE %) k) i B N |
— 7 /e m }
225 15.84 84.24624 d  / }
iy I I e
] 20.47 108.8713 AT
SN0 28.25 150.2498 L it
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&t 100 531.8576 Figure 8 The weight of rainfall station by
e ——— T hiesson polygons method in Maoluo River.
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Table 8 The weight area of rainfall station by () =APEAIER .
Thiesson polygons method in Maoluo River. SIS — B ER K
: Z 2SR - T RKITE - B LR =rA

WEE s EEem) VRIS MRS - = AR
LR LR » U HLEHE AU 1K
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Table 9 The physiography factor of watersheds in Wu River.

ZHKE 2 ki

ey
JIL

K K&
P==% =] IR Z=
K i RER  ERAEEFECEDR

_ & 74 i3

TR ) (km) e H X B2 FERE Lea
(km?) (%)
(km)

PAENES 490.3056 8.7715 11.00 15.6853
P % 423.5344 59.4695 12.75 43.1758
b78% 531.8576 76.18 24.25 62.0829
HFE % 363.5376 582102 22.00 19.5365
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# 10 BEKEZ m g

Table 10 The m value for each watershed.

FKE T = e . s
I HZ PR &% SHEEI%
S/ SO I
1 4.08 2.80 3.69 2.80
2 4.46 2.56 3.53 2.56
3 4.41 3.78 4.62 3.35
4 3.45 2.54 3.70 2.54
5 3.76 3.75 2.50 3.75
6 - - 3.53 2.75
7 - 2.44 2.68 2.44
8 - 2.83 3.89 2.76
9 4.00 3.65 5.37 7.55
10 4.01 3.83 2.52 -
SEEE 4.024 3.13 3.603 3.39
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Table 11 The values of n and K of each rainfall station in Wu River.
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4wz : !.190 ?JO‘ }_70* ?570‘
7 _ _ _
B _ _ _ _
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2 105 B4 200¢ 4750% 2.50¢
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2 490 2170 49000 10.633
3 735 1397 53012 7406
4 1530 2001* 79992 16006
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e ] 39144 205% 3.70% 7585%
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g 262 4 1972 89082 17565
2 26754 205% 10.89* 22325
10 652 2009 47450 2533
1 1150 200¢ 330° 5.400°
2 2140 1779 35333 5286
3 406 2523 52875 15863
4 1830 2622 41539 10891
y 5 6569 2622 41539 10891
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7 4513 1605 75599 12135
B 9262 2649 16570 4389
2 3363 1325 8 1408 10786
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Table 12 Analysis of unit hydrograph
in Dali River.
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Figure 11 The average unit hydrograph
in Dali River.
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Table 13 Analysis of unit hydrograph in

Nangang River.
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Figure 12 The average unit hydrograph

in Nangang River.
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Table 14 Analysis of unit hydrograph in Beigang

River.
1 5% 3 5% 5 5%
Bt gt gt
AQp () | 0.049 7.366 2.553
AT, (hr) 7 0 4
AV (%) 4.4 -0.921 -0.375
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Table 15 Analysis of unit hydrograph

in Maoluo River.

Base
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Figure 13 The average unit hydrograph in

Beigang River
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Figure 14 The average unit hydrograph
in Maoluo River.
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Figure 15 The verification of unit hydrograph
in Dali River (No.1).
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Figure 16 The verification of unit hydrograph in
Dali River (No.2).

RERZ PSRy 10mm/hr P EEAT

FRGRANME 11 - HEAREEERAFR 12 - RIZILEE
FEREE - DL 1~ 2 SEReERRE AT R M -



000000 42(1)099-122 (2010)
Journal of Soil and Water Conservation, 42(1)J 99-122 (2010)

B 15 Z£[E 17 BUniZ =B AERZHER

300
Ak R ] o B AR AR I R RET AR R > {ELR B _ 250
b PR SRR . g 20 e
£ 150
R R R LB (17 » 3 lmlﬁ \hmmu
MEGRNER 13 BERBESETLF © P —
£ o (SRIEE T B R 12 0 E " 2 1y o

SRR DA MR SRS - B as R A E]

18 %508 230 [ 5 SRR 7 SEEG I e B 17 NSRS EREREEO SEHa0

Figure 17 The verification of unit hydrograph
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Table 16 The peak discharge of typhoon events in .
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Table 17 The peak discharge of typhoon events in Nangang River.
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Table 18 The peak discharge of typhoon events in Beigang River.
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Figure 18 The verification of unit hydrograph
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Figure 19 The verification of unit hydrograph

in Nangang River (No.5).
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Figure 20 The verification of unit hydrograph
in Nangang River (No.7).
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Figure 21 The verification of unit hydrograph
in Nangang River (No.8).
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Figure 22 The verification of unit hydrograph
in Nangang River (No.9).
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Figure 23 The verification of unit hydrograph
in Nangang River (No.10).
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Figure 24 The verification of unit hydrograph

in Beigang River (No.2).
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Figure 25 The verification of unit hydrograph

in Beigang River (No.6).
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Figure 26 The verification of unit hydrograph
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in Beigang River (No.7).
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Figure 27 The verification of unit hydrograph
in Beigang River (No.8).
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Figure 28 The verification of unit hydrograph
in Beigang River (No.10).
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Table 19 The peak discharge of typhoon events in Maoluo River.
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Figure 29 The verification of unit hydrograph
in Maoluo River (No.1).
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Figure 30 The verification of unit hydrograph
in Maoluo River (No.2).
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Figure 31 The verification of unit hydrograph

in Maoluo River (No.5).
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Figure 32 The verification of unit hydrograph
in Maoluo River (No.6).
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Figure 33 The verification of unit hydrograph
in Maoluo River (No.9).
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Table 20 Result of comparison with various methods in Dali River.

=AY B HEf Tk

KILHEET

/K353 THUPC #2350

Rziha

A

AR
A P S

SEETANIN
AN IR

AR

AQp (7o)

-55.59

-29.231

7.433

6.964

AT}, (hr)

AV (%)

3500

3000 |
2500 |
Z 2000

&
& 1500

1000

500
0

s

0

10

20

30 40 50

4500

4000 |
3500 |
3000 |
22500 |
S0 f
1500 |

1000
500

30

T(hr)

34 RERZ & I77EMA R B LR
B R R
Figure 34 Comparison of various methods

for hydrograph in Dali River
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Table 21 Result of comparison with various methods in Nangang River.
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Table 22 Result of comparison with various methods in Beigang River.
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Figure 36 Comparison of various methods

for hydrograph in Beigang River.

2000

1800
1600

1400
= 1200

S
< 800

LA %

—Rziha2 3

10 2 30
T(hr)

40

50

37 FER R Z ST A B SR
BRI R R AR
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Table 23 Result of comparison with various methods in Maoluo River.
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