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Test for the TOPMODEL's Ability to Predict Water Table Depths of the
Transient Saturation Zones which Are Formed on the Steep Hillslope

FE oI
An, Jung Gi

Abstract

In order to evaluate the TOPMODEL's prediction ability for spatial distribution of water table
depths, two major assumptions and governing equation of water table depth are tested. For the
test, data of hydrological observations are used and a soil survey is made in the steep hillslope
with thin soils. Responses of water table and hydraulic properties of soil are coincident with
two major assumptions of the TOPMODEL's such as water table gradient parallel to the local
topographical slope and exponential decline in transmissivity with depths. Soil texture and the
decline rate of transmissivity(f) are homogeneous in space at the 0~0.3m depths of the soil of
the hillslope, but they are heterogeneous in space below its 0.3m depths due to the vertical
change of soil texture and the ‘f . It is shown that the TOPMODEL's equation can be used
for simulating distribution of water table depth at the depths with uniform values of the ‘f .
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I ok 8¥ 29¥U9 REEE 4K Toe APdsHR
P22lze] 27) #BEH(W22-2, W22-3)°] 0.22~
0.29m%/hr, AP P1o1Te] 3T (W24-1,
W24-2, W25)0] 0.09~0.14m*/hr 2 AFEakEe] gto)
ApARRTE 1.6~324] 24 VeRdth 27 EgEA)
A9 ek fElATEEAg o7 AL 54
kel AAxslEealae] A9 APASNR(P2) 7}
0.154m’/hr, AFRAHPL)7F 0.089m%/hr APHslE
7} AFRG L7iAE ZA) vehdol gouds 29
3 FUFREe] DASch: e s 4% Apa A
89| Togkel HiEo] BESRERARIER 4Pdsh 42
gko) Tl &3 FARRE o B o A
W] To7b A 4Hde Aoz dAdsct

i
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In(aftanB)i In(a/tanB)i

4.4 438 5.2 5.6 4.4 4.8 52 5.6
0 —Lt 11 0 — 1
| % * o § 3
+ - A A ﬁ
024+ [~ § e} Z @ o
i A 3 . 8 + ; ®
044 o * 047 coR
Q IN g i
0.6 — [ ] » +
A
| Ty TTaiaion 087 P T PR
08 o o 791Y 194 o 8¥29Y 84
1a ©oa 0 7954177 14 o 84294184
L_o 8414 20! e 8¥30YUsA
(a) z:¢ In(a/tanP); (b) z¢} In(a/tanh);
In(a/tanB) - InTo In(a/tanB). - InTo
5 6 7 5
0 . ' ; 4 . 0 ' .
/
+ |
0.2 / e © /§
P
| * =y 0.4
e —
0.4 VLA )
B R B
N i a N
0.6 - 2 .
4 + 7219104 A + 8204l
o 72119 194] X 08— o 82129 841
0 8—‘ A 7Hs 174 A 8%4.29;%1 184]
B | Y 8912 204 P L ] 8430 841
Fit 789114104 A — — Fit 89298
“— — Fit 7919194 4----- Fit 89294184 +
_____ Fit 8819 20—”: = ,_F“ 8%1_30»%‘_78_"]7)
(¢) zi% In(a/tanP);—InTo; (d) z:% In(a/tanP);—InTo;
a3 9. XskrHAo|(z)2t XX F(In(aftanf)), XIEZsFTEAHT(InTo) EA
(28 ()2 (d)el =M2 -0.1612] Z127|8 2= 2EHHM)
E 2. #=xH™ol Axlg Xy XEExsFTEFAT(To) AEHD
(2} m%hr)
E W22-2 W22-3 W23 W24-1 W24-2 W25 W26
84299 84 0.26 0.22 0.73 0.11 0.14 0.09 0.14
34294 184 0.29 0.24 0.75 0.09 0.13 0.09 0.12
83€30d 84 0.47 0.31 1.02 0.14 0.14 0.07 0.64
Wi 0.21 0.10 0.29 0.05 0.01 0.02 0.52
8220 Toi 0.27 0.23 0.74 0.10 0.13 0.09 0.13
Bt InToi ~-1.30 -1.47 -0.30 -2.30 -2.03 -2.41 -2.07
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X 29 39 2999] Tod] BH#e = In{a/tanf);—
InTor& Atsln #5H z9 vudt 2 z
In(a/tand)i~InTo7} F7VETE Aadhe AES
ATKIH AH)F (D). Y FAME uplgye
-(1/pell dAFsl= -0.161(= -1/6.21)9] 718715
= FHgHez gy «l J&éﬂfﬂ} HAM Ho £
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