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Development of a Cell-based Long-term Hydrologic Model
Using Geographic Information System(I)

- Cell-based Long-term Hydrologic Modeling -
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Choi, Jin Yong -Chung, Ha Woo

Summary

A CELTHYM(CElIl-based Long-term HYdrologic Model), a pre-processor and a post-
processor that can be integrated with geographic information system(GIS) were devel-
oped to predict the stream flow from the small agricultural watershed on the daily basis.
The CELTHYM calculates the direct runoff from a grid using SCS curve number method
and then sum up all of cells with respect to a sub-catchment area belonged to a stream
grid and integrated to an outlet. Base flow of a watershed outlet was computed by inte-
grating of the base flow of each stream grid that was averaged the sub-catchment deep-
percolation and calculated with the release rate. Two kind of water budget equation were
used to compute the water balance in a grid that was classified into not paddy field and
paddy field. One of the two equation is a soil water balance equation to account the soil
moisture of the upland, forest and excluding paddy field grid. The other is a paddy water
balance equation for the paddy field, calculating the ponding depth, the effective rainfall,
the deep percolation and the evapotranspiration.

I. M B £ 7AFES EFE 499 o FEF
€ AT F U WIFEREE ol&e
Aol ntgA s, syetd e F=2 Tank

fe souT 2478 2457 A4

*Agetn FPMEI T 719 A7 HERY

, TREY, AL RAI2
kMg B FP 8 e & 9, #93e8%



AZYFRAIANLE o] & F7NHERHY AL(T)

53, 7o} 4553 B4

Z 7ol A S5

FoEE At
g9 49 M A7 At
, Tank 28 & A9 F&5% Alstel 7}
& AV FERgo 2 AFA EA sy
L5 FFRG A& O {44
g vt Aok 2y, YoM AFET B
28 m3ozA JYAE FHAgo]
A&7k AT £ FEZY
& wobdled A7 o #9
2141 zte] ¥zt wE 4 WIE %
dslr)7t o8 Aol AU o9} 2L F
Y 2y gL 2oy Y eE 59
o] BEXjo]- & 3ol A=) wist) wE
& 9 FEIRY #HslE Hogd ¢
3 FEEYE o)&3e Aol M,
et = AGNPS, ANSERSe} e
D& H8g v ok 2y olE #
T gavit AY, BEY, EXo]&4H 9} 2
AAE ARy dadie, Aug FERRY
o8] HAE oo} slez FHEd ZPE] g
of gttt o]e} o] FHoZ AAE AR
& U9 = 3¢ 23XF wWNs FERYS
2o FERH 8] BHEY I )
= @A RA A8 (GIS, Geographic Informa-
tion System) & o] &3t} F7HA ks
J REE 5 4 Jdvd aAFH oz &9
2 5 Ug Aotk AYPFRAIARKLS FHA
BEE 3, #g, B437] 9% A¥Y, A
dlojehjo] A AlAElo B A
FRAANZ 2 AFE
Ko, \l= F GIS7E &
ANSWERS, HEC# #&

e

8+
=

do oft © I of

P =]

©®
T =

Q
=
= =

==

(o]
hiny

R=
L3

K

4 o

o
b

) -
=

A

% A% 977 e AYEn A @
A A2 pEdIAE F4REHY, ¥
9 MEY oF AN, FAY de) Bof o

gustA AelZgrA 2"l §8o B AT
7F Ay dovt A& A ol o
g 2| FHA| 2" 5§ g TS A4
old w3 gejel] Art.

et B =Ee AlRe A|HHA| AH
o +&FE FARERY, EYRE, EXoEE
oz RE F&d AAEY 79 AU
9} 7|4ARE o] 83l FE AHY9Y df
£32¢ AEE F Je ALY HE =2
i CELTHYM(CEll-based = Long-Term
HYdrologic Model)& 7i@al=d 2o ¢
oM, H2He o] Ry AZFrRA2®z}
3 2 AA o] rteI=E ] A%
dgzE A AAY A2z {5t
F7A A deto] sMsd FAE Al
Mestey 2o 9, A3 CELTHYM
# H-ZAEREY H2A4E HE ded 5
Aol Al

I. 7|w&Ee AR 2H3}

AFNNE & 279004 2188
ARG ARE o]gT AXY Lo
37142538, CELTHYME A@sigon o
o] HdEE Fig. 13 2o B 23e Fig. 1
oA e} o] M Azl sBHE el
Az A" 2F9E A, o 2F
HES #¥3d AAFYo] HEE 9L #
g 3ttt A7IEREgA Y f2Ee X
BERE%y FUREFS & AHFEHY
NAFEHo2 FRIYeH, JHFEZS
A2 SCS curve numbertd] 2oJs] A4t

JES HAL, BeFAN 4AHERE o

Yuxg EgrRREsos AR P,
o 2RE EFFEH sUTAFL A4,



223z 4398 A1E 19973 2¢

Evapotranipimtion

S

D {
Peep\pkrcolalion | | . l :
: . _Bage flow |_ :

Sub-catchment

Stream grid

" Outlet

Fig. 1. Conceptual modeling of cell-based long-
term hydrologic model, CELTHYM
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Fig. 2. Schematic diagram of soil moisture
balance in a grid
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Table-1. quthly potential evapotranspiration crop coefficient

Land use Monthly evapotranspiration crop coefficients, Ke Average
Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug.| Sep. | Oct. | Nov. | Dec.

Conifer 05 {05 |06 |06 |07 |07 |07|07 )06 )| 05| 05]| 04 0.6
Deciduous | 0.6 | 06 | 07 | 0.7 | 08 | 0.9 | 09 | 09 | 0.7 | 0.6 | 0.5 | 04 0.7
Mixed 04|06 |07 |07|08|08]08 08|07 06| 05]| 04 0.7
addy 04 | 05|06 |07 |08|09 |11 |13|10]| 06 | 05 ] 04: 0.7
Upland 04| 05|06 |07 )08 ;08|09 ]|12)|08]|13]|08 04 0.8
Others 04105 |06 | 06|08 |08|08]|08)08]| 061} 05] 04 0.6

* source 1) USDA Forest Service(1976).
2) Institute of Agricultural Development & Science, SNU(1986).
* adapted from Heo(1992)*%’,
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Table-2. Input data description of CELTHYM

File name Input data Description
landuse.asc |* Grid ascii format Landuse
with file header
avail-m.asc |* Grid ascii format Maximuin available
with file header(mm) | soil moisture
scs_cnasc | * Grid ascii format SCSCN
with file header
sub_ws.asc |* Grid ascii format Sub-watershed grid
with file header data
evapo.asc | * Grid ascii format Potential
with date evapotranspiration of
cell effected
topographic
characteristic
sub_ws.dat | * Free format Output from
* First.record sub-watershed
- Number of generating

sub-watershed
- Total cell count
w/o nodata
- Cell size

pre-processor

* Below first record
- Sub-watershed
number
~ Count of cell of
sub-watershed
- Area fraction of
sub-watershed
- Average elevation of
sub-watershed
* Free format
- Month
- Date
- Rainfall(mm)

rainfall.dat

Wee AR AgATL oloe 293
de 4d FHESTE, F9FeAds, A
FE% VIARER, FHEY Tl 2,
sub_ws_runoff.out Yol AF9dE A HH
2%, 7IATES, FH4EY Sol ¥4
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Table-3. Output result de scription of CELTHYM

File name Input data Description
READ : File header, -
Rainfall, Curve number, User define|- Date Watershed averaged
Watershed boundary, - Rainfall and outlet runoff result
Landuse, Max. available soj . :
moisture - Direct runoff
¥ - Base flow
Initialization - Total runoff
¥ - Soil moisture
Memory allocation - Evapotranspiration
1; - Soil moisture retention
sub_ws. | * Free format Stream cell runoff
Reinitialization
T runoffout | - Date(month day)  |result
¥ - Sub-catchment direct
Direct runoff runoff
‘ - Accumulated direct
Soil moisture runoff
T - Sub-catchment base
N flow
Evapotranspiration
T - Accumulated base
Deep percolation flow )
T grid- * Grid ascii format Watershed cell based
runoff.out with date
Base flow . . . .
grid_soil- |* Grid ascii format Watershed cell based
m.out with date
End of grid ? grid_ * Grid ascii format Watershed cell based
evapo.out with date
*
WRITE: Daily result GRID meta_ Number of column,  [Map header
of ET, Soil moisture, runoff map.out row lower left corner
v coord, cell size,
No nodata value
End of day ?
Yes
WRITE: Daily result of ET, v, 2 of
Soil moisture, runoff
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