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Development of a GIS-Based Basin Water
Balance Analysis Model
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ABSTRACT

Existing Semangeum’s water balance analysis simplifies whole basin to single basin and achieved
volume of effluence that produce by Kajivama way to foundation. But Semangeum is complicated and
various rice-wine strainer supply system. And there is difficulty to apply as elastic when water balance
element is changed at free point. Divided to unit possession station for suitable water balance analysis

2004 10 229 H+ Recieved on October 22, 2004 / 20043 11€¥ 289 AAISEE  Accepted on November 28, 2004
1 3254 FAL 29979 Water Resources Corporation, Korea Institute of Water and Environment
118 stw A 2] B F 3 Department of Geoinformatic Engineering, Inha University
* Q22 2} E-mail : ehhwang@kowaco.or.kr



GIS T|ate] AYeA 2429 W / FUT - YA - 42y - o2y 35

model application to Semangeum in this study. And developed basin water balance model of GIS base

that can do details analysis is bite about development and transfer of an appropriation in the budget of
basin water resources. Achieved study including abstraction and concept design that use UML (unified
modeling language) diagram for details analysis, stream network composition for rice-wine strainer
supply system application, preprocessing of GIS base and postprocessing module development, model
revision and verification etc. Support of this water balance analysis model is available to establish
efficient water resources administration plan through outward flow process analysis of water resources.
And support is considered to be possible in more convenient and, reasonable water resources
administration way establishment by minimizing manual processing in systematic water resources
government official to user and support diversified analysis system.

KEYWORDS : Water Balance, GIS, UML, Penman, OQOutflow
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FIGURE 1. Study area

ETAEMDE I

1. B5A2M2 7Y
9 B4AE e 9o AWM H

FEe) A, 5
F9e g Ao avdor TR, 74 2
F99 4T} HEFS AF] WA F
AX $How BLEAEZ BAMsE AL 9n)
fh B dFeldE 4O 2e 24AEH
559 7]AL o83l FoU BAE A

X
e
12>
ok,
38
&£

Qi=Q,_1+L,—D;+R;—2S; @)
FEH, Q=
FEFFAG-De2REHY  FY9%, Letguy
A499% D=FAUdA Y F5FE R=FTFo
2R AF, aS=FIUdMY AFTE

Q=i #AA AFFdone
A}

SERES

S Qe AgelAe) g47 ase R4,
$2 9 AR 222 2A FRAY oW 4
e : £ olE

oA FAEFAE FAs7) A
g

B
Yot
2>
M o
o
ek
ey
X0,
rlr
lo 4
i)
ol
2
te
X,
2
Jdo

ey
)
>
fu
r
o
]

).
X0,
fr
9'L

+
N

At

4

fincs

o
ol
o
fru

fru

e

Jo oX,
o

% o 1
L g0 8 oft
ol M
o
EN
o ol T
A
s
ol o 12 M
ook jo

[
e
oX,
=i
>
o
rlo

1

R

B o
o

4
oXx,
op ffu b

g

o

o
o]
-

Mo et
ofp
4
o 2
oo
§Y
A
rx
o
Ee

o
£
. off

fr oo b

2
Hiﬂi 2 > u
fo od 1o o > oot
lopr
4

o
=
o 41 ox

TR )
o
o

)
QL
Ir
5
iy
-Ir
i
el
_QL
i)
e,
o to X %

>

P

o

to 1
x

Jot

*
o B
Rc)
)

&

B e 4y ot o o

oy

~{r
ty of

rlo

olgstel ARFE 4@ 2ol
A tehd 4 ek

REQP (n = ETyp*K.+1— Ry @

A7A, EType
K= =89 ZAEAF & 453 m/d) 21
J1 R e FESHmnS YepATh S
2ro] AL 2 Blanye-Criddle, Penman, Mak
kink, Jensen-Haise, Hargreaves, Christiansen
283 Pan LAY § B HEC] AAH
AHEE T ok 23y ¢ whHe os) AR
Zarabgy) AEE AR "E A
ARG E AEAST gkl
A3 Penman o] H|ud o
3 wolxrt AA yetye
(A&, 1986). WetA, 2

tdel S LA o),

R o 2

o I

o
AA



GS e AABSN FARY WY / FAL - YWE - 0|2y 37

L daFF NS o S A 2y
© 2 Penman?]S A&3tth

ET, o= W&R 4 (1— WF(1Hx(E,— E J(mm /) 3)

A7NM, ETxpe t8 9] ZAAZS LA (m), W
= 7123 BEF AEAF R, YA
/Y), e 43 #4H1 3¢ E,= ¥3}

71 a8l Es eﬂlﬂ&zﬂ?ﬁlt} AE
A 5ol e -5
FA8}7] W&ol
2 A7Hez ¥l
. mErA €Y AEd

2 HEEES ¥}

REQR= N,<(ARQR/1,000) )

o71A,
d), ARQR+=

REQRE A¥§%F BAFIm/
Sk %%ﬂ*uu/«ﬂ-@_),

L A7 1

Z
ol
= EL]

o

B AR 2 poage og
€ 8424 date A
WA o

f ot °F
3
ob

oo o2 o o o
Todr
o
rdorE o

REQI;=AxARQI; ©)

TABLE 1. Average water supply guantity per population
scale 1 person 1 day of city waterworks

Year
Population 1991 | 1996 | 2001 | 2006 | 2011
(unit:ten thousand)
More than 1 Million 416 | 466 | 515 | 528 | 538
40 ~ 1 Million 309 | 353 | 397 | 432 | 452
5~ 40 282 | 316 | 354 | 384 | 403
2~5 244 | 260 | 293 | 321 | 340
Less than 2 215 | 240 | 269 | 295 | 314
Average 350 | 400 | 440 | 467 | 481
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No. Class name Detail description No. Class name Detail description
1 mdArea Watershed area estimate 5 mdTank Inflow estimate
2 mdInputFile Input data loading 6 mdNeed Need water estimate
3 mdReadDBGrid | Table management 7 mdNetwork Water balance estimate
4 mdRun Model execution management 8 mdOutput Result output
TABLE 3. Watershed database design
Field name Data Gpher Contents Field name Data Cipher Contents
type type
PRO_NAME | String | 10 | Project name JACK_DAY | String | 10 | Planting period
LOCATE String | 10 | Locate JACK_CO1 |Double| 151 | Crops coefficient(early)
PERIOD String | 12 | Period ACK CO2 |Double| 151 | Crops coefficient(middle)
SEG_WATER |Integer| 3 | Control point number JACK_CO3 |Double| 15,1 | Crops coefficient(last)
OBSERV Integer| 3 | Station number DAY SIMU  |Integer| 2 | Daily inflow simulation
INPUT_NUM |Integer| 3 | Division data number RESULT OUT |Integer| 2 | Inflow result output
VAPOR NUM |Double| 151 | Evaporation coefficient INPUT_UNIT |Integer| 2 | Daily inflow unit
YOUNGSU |Double| 15,1 | Water capacity volume NEED SIMU |Integer| 2 | Need water simulation
MAX DEEP |Double| 151 | Maximum depth of water | NEED_OUPUT |Integer| 2 | Irrigation water output
MIN_DEEP |Double| 15,1 | Minimum depth of water | DAYWAT SIM |Integer! 2 | Dily water balance simulation
MIN_BANG {Double| 15,1 | Minimum release DAYWAT OUT |Integer| 2 | Daily water balance output
VAPOR CO |Double| 15,1 | Pan evaporation coefficient || OUTPUT_STA |Integer! 5 | Result output start year
MONVAPOR _C |Double| 15,1 | Mxthly evaporation coeffient || OUTPUT_END | Integer| 5 | Result output end year
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FIGURE 8. Water blance analysis modeling detail
process
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TABLE 4. Hydrologic model output data

Section Detail contents

Total watershed input data

Watershed input data, output year, unit

Use water, rainfall, availability rainfall, water capacity and irrigation water volume

Total watershed input data, watershed input data

Monthly average division water data, monthly division water ratio

Output year, unit

<Description>

{© Rainfall, inflow, supply, balance, overflow, need storage water, water depth, storage
water ratio

<Total output items>

Rainfall, upper stream inflow, oneself inflow, division water inflow, return flow, etc.

Supply : division water outflow, agriculture using water, evaporation, etc.

Water balance, CP outflow, link supply volume

Need storage water, water depth, storage water ratio, storage water volume

<Frequency analysis>

Watershed name, observation station

Need storage water, need storage water depth and 10% sediment depth : gumbel,
gumbel chow, normal distribution

Project name, location

Watershed number, Watershed name, observation station

Watershed area, paddy ratio, upland ratio, forest ratio, delay time

1, 2, 3 Step TANK parameter

Output year, unit

Daily, orderly, monthly outflow

CP area, year aggregate rainfall and outflow

Irrigation need water

(Penman)

o O 00 O ©

Daily

water balance

0O O O o

O O

Daily outflow
(DIROM)

O 0O 0O ¢ © ¢ ©
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