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Abstract

The GRAPH (Grid Rational Algorithm for Predicting Hydrograph) model has been developed
for rainfall-runoff simulation in recent years. Due to different characteristics in watershed topography
and hydrology, and the model neglecting the situation of sediment transportation and antecedent
precipitation; the simulation results of the model should be adjusted to fit the real world by means of
correction coefficients. Coefficient o represents water resources conservation capability and the
coefficient B can be regarded as the index of sediment concentration in the runoff. In this study,
simulated data are collected from previous studies for discussing the relationship between grouping
the variations of (a, B) and the correspondent watershed topographic factors by using discriminate
analysis. The result describes as follows : (1) Accuracy of discriminate analysis is 95%, which reveals
that there is a highly correlation between the variation of correction coefficients and the watershed
topographic factors. (2)Watershed with more function of water cultivation such as Nan-Ao-Bei River
and Fan-She-Keng River, both have a well vegetation coverage resulting in greater adjustment in o
coefficient (Group with higher M,,). (3)Watershed vulnerable to landslide and/or the improper land
use caused river blockage during storm period, higher landslide potential such as Wu River and
Choshui River which have the phenomenon of sediment concentration decreasing from upstream to
downstream resulting in a higher Mgin upstream and lower one in downstream watershed; improper
land use such as Keelung River (Group with higher Mp) having a high potential in abandoned soils
and container treatments, which operated at the nearby areas of river bank are easy to cause channel
blockage at the typhoon seasons. (4)Watershed with higher S,and/or Sg shows a greater variation in
correction coefficients. Although topographic factors of a watershed can be effectively used to
classify the variations of coefficients, there are still some other key factors, sample size and intensity
of the storm events, which did affect the variations of S,, earthquake and typhoons make single
severe landslide, which did affect the variations of Sg. Adding landslide map for further study are
needed to fulfill explain the characteristics of a watershed in accordance with the variations of its

correction coefficients.

(Keywords : GRAPH - Rainfall-runoff model » Topographic factors » Discriminate analysis)
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B% > T BB A - B S EE
RAZLH T ERE - e &R E(F H)

1 2
K@ EE(L) 0.395(*) 0.287
SEKIE (W) 0.371(*) 0.307
/K& R (P) 0.357(*) 0.199
TR (L) 0.327(*) 0.154
SE/KEHETE(A) 0.274(*) 0.247
S EI(T.) 0.259(*) 0.056
SEPIAAIE TSR E(Co) | -0.030(*) 0.016
TEARAF(F) -0.274|  0.381(%)
SEAHEE(S) 0.006| 0.352(*)
HEEL(E) -0.048| -0.178(*)
HEL(C) -0.109|  0.164(*)
[EIEEEM) -0.140| 0.144(*)
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% 7. SALEIR AT 2 el B S REAERH(S, ~ Sp)

Table7. Structure matrix of canonical discriminate function.

- B4
1 2 3
JEARAF-(F) 0.273(*%) 0.021 0.146
SEHFRE(T.) -0.044|  0.337(%) -0.049
HHEEE(E) -0.023|  0.333(%) -0.032
SKE R (P) -0.041|  0.258(*) 0.077
FIREFE(L) -0.043|  0.251(*) 0.063
FEKIE EITE(A) -0.026|  0.197(*) -0.019
SEKE L) -0.037|  0.176(*) 0.155
[EIEE(EM) -0.021| -0.145(*) 0.120
SEEHEE(S) 0.035 -0.404| 0.417(*)
FEAKETEE(W) -0.029 0.173|  0.186(*)
B SEILETEYTRES (@) -0.002 -0.075| -0.173(*)
i SEA(O) -0.002 <0.121]  0.135(*)

7 8. FEELHRLAF e BRI (M, ~ Mp)

Table8. Standardized canonical discriminate coefficients.

C A P L
g

Lo S W F E T.

1 0.517 = -8.075% 3.169%* -1.750

4.954* -0.032 3.116  -0.142 -1.236 = -0.326

2 0.330 6.330%* -13.191* | 11.974%*

-3.992  0.513 -1.149 | 0.254 = 4.182 1.012

* L RGEIEBEHARIK - HAREIEREN > GBEEERE  HAHSEE NS -
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% 9. FEREBHLATHFIHE A (S ~ Sp)

Table9. Standardized canonical discriminate coefficients.

BEE Co A P L Lo S W F T,
1 1.368  -3.779 20.324* -0.546 -0.597 0.537 -12.566* 3.923 -5.457*
2 0.425 -5.562*  8.748* -2.845*  -0.554 -0.621 -0.061 ' 0.526 0.777
3 0.531 -7.163* = 4.095* 0.962  4.705* 0.110 -0.171 | 0357 | -2.628

7 10, #ERGHBI 3 2 7B R B (M ~ M)

Table10. Classification function coefficients of canonical discriminate function.

ESvies gk iy Co A P L Lo S
(& =) 361.216  -0.010 | -0.495  13.537 -3.443  1.126
(& > 1K) 390.229  -0.024 -0.800 15319 -3.307  1.211
(& 1K) 348212  0.112 | -1.392  17.728  -4.727 1.291

ESyieH SRy w F C M T
(& =) -13.055 = 39.115 321.893 0.024 2224 478
(K > ) -11.023  40.940 350.803 0.028 -284.964
& &) -19.568 = 52.954 419.710 0.041 -269.899
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% 11 HRTHRI A 2 AR B AR B(S« > Sp)

Tablel1. Classification function coefficients of canonical discriminate function.

e C A P L L S
22 ([ ’ ’
(E-{€) | 473.954 -0256  4.672 -1.924 -1.462 1.040
(% =) | 504689 -0259  4.945 -1.599 -1.345 1.245
(Z-m) | 521391 -0233 5197 -1.555  -1.662 1.395
(5 {%) | 1103.308 -0472 12179 -2.957 -2.035 2.501
R
W F T. T
ZZ{[EE
(& > &%) -40.907 775.858 -0.196 -176.698
(£ =) | -47.352 897.256 0.242 203.939
&) | -54.364 1020.738 -0.265 -220.444
(& {€) | -149.767 3075.880 -0.767 -1434.263
M % RIEEHIEAR S A0S R B LA
N B A ST - d R
[ B ‘ - /K& T RE A A1 A (AR
sl N e i S S BEERET 5 o ELefr P b
TKIE » DRI KR R % B8 = MRBIE S, - . R
AT AT (SRS BT A TK B B B > M AR 2.41 B E A E
B BERISREIE R - AR EEA HAREEAHEE K - My B 0.71 > AIEER o »
ﬁﬁﬁfﬁzﬁiﬂngxﬁT ’fiﬁ*g*ftf%j% B EAHBLEE  HEH B A B A B
%é’?ﬁﬁ{go P B Ma TR #5375 (squared Euclidean distance) i
=
BE {RERAH  DIBCE/K R TEZE 2 1B A 77
o FERRERAH -
FEKERIEGE o [HEEEL M
0.84 % 121 Fith PRt KGR s '
A

0.36 £ 0.75 - Hrpi AAFRMEE B
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23] ] 5] Sk F 13, HIRIIAT 3 FHEE S (S, > Sp)
Ts _ Table13. Accuracy and results of discriminate
| Ga® ° 5 analysis.
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Table15. Accuracy and results of discriminate

13. BUHIE Z ST BELE (S. > Sp)
Figl3. Spatial distribution of classified groups.

2212, HIBSIITY LS T (M, > Mp) analysis.
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16, MIEAREEREE M, > Mp > S, > Sp)

Tablel6. The variation of correction coefficient
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Figl4. Spatial distribution of classified groups.
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