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A Streamflow Network Model for Daily Water Supply
and Demands on Small Watershed (II)

—Model Development—
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Summary

This paper describes the background and the development of a hydrologic network flow
model. The model was development to simulate daily water demand and supply for selected
stream reaches within a watershed, and used as a tool for evaluating, simulating, and planning
a water resources system.

The proposed network flow model considers daily runoff from subareas, various water
demands, and diversion structures within each subarea. Daily streamflow at a reach is simula-
ted after balancing the water demands from subareas. The lateral inflow from subareas
is simulated using a modified tank model. Total water demands consist of the daily demands
for agricultural, domestic, industrial, livestock, fishery, and environmental uses within a rural
district. The return flow, diversions from sources and storage components such as reservoirs
were also incorporated into the model.

The developed model is a generalized version that may be applied to different combinations
of river reaches for a given system. This may help potential users identify areas where

water supply does not suffice the demands for different time horizons.
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Fig. 2. Schematic of river reach element
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Table-1. Optimal flooding depth on growing stages of rice(Agriculatural development institute

SNUA, 1986)
Month/Date | 6/10 6/20 | 6/30 | 7/10 | 7/20 | 7/30 | 8/9 | 8/19 | 8/29 | 9/8 | 9/18 | 9/28
D ft:
ays atter 0 10 |20 | 30 |40 | 50 | 60 | 70 | 80 | 9 | 100 | 110
transplanting
Growing Trans . e . . ..

. Rooting Tillering Elongation Heading Ripening

stage planting
Flooding 60 40 10 60 60 40
depth(mm)
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Table-2. Crop coefficient of rice for Pan evaporation(ADI, SUNA, 1986)

Station June July August Sep. A
E | M| L | E]|] M| L] E]|M]|L|E verage
Seoul 108 | 097 | 089 | 113 | 0.70 | 0.86 | 092 | 086 | 098 | 122 0.96
Suwon 085 | 107 | 110 | 1.18 | 136 | 143 | 147 | 1.35 | 144 | 113 1.24
Cheongju 077 | 094 | 120 | 1.19 | 128 | 1.30 | 133 | 144 | 142 | 138 1.24
Yuseong 100 | 108 | 099 | 129 | 154 | 138 | 161 | 148 | 149 | 142 133
Jeonju — | o064 | 074|089 | 131 | 113 | 120 | 134 | 111 | 1.09 1.05
Kwangju 079 | 085 | 094 | 107 | 111 | 106 | 097 | 1.26 | 068 | 1.02 0.98
Daegu — 073|063 | 072|107 | 137 | 151 | 129 | 152 | 136 113
Jinju 094 | 097 | 077 | 1.18 | 105 | 1.35 | 159 | 1.02 | 140 | 115 112
600 7
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Table-3. Effective rate(% ) of Rainfall by soil
(ADI, SUNA, 1990)

Rainfall

(mm) | 10 {2030 (40| 50 |60 (70|80 |90 ({100
Soil
Sand 10095 |85 (80| 70 | 65|58 |50 40| 35
Sandy loam| 95[90]85 (80| 75 [70|65|60 (55| 50
Silty loam| 95(90|82 (75| 70 {64 |58 |50|45| 40
Clay loam| 65|60 |58 50| 46 |40|35]30(25| 20
Clay 62(58|53(48| 43 [40[35(30(25| 20
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Table-4. Domestic water reguirement per ca-
pita(Ministry of construction, 1988)
unit : liter/day/person

Year 1987 | 1991 | 1996 | 2001
Medium city* | 326 370 420 470
Small city** 186 220 255 295
District 167 200 230 260
* Population : 50~400 Thousand

** Population : 20~ 50 Thousand
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Table-5. Industrial water reguirements at Rural areas

Unit : m*1000m?*/day

No. Industries Water No. Industries Water
requirement requirement

1 Food and Beverage 22.6 6 | Inorganic material 51

2 Textile and Garment 222 7 | Metal 154

3 Timber 45 8 | Machinary 6.0

4 Paper, Publishing 22.5 9 | Manufacturing 7.3

5 Petrolium, chemical, rubber 16.1 10 | Average 73
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Table-6. Daily water reguirements for lives-
tock uses(Rural water resources
development planning group, 1989)

Livestocks | Water requirement(liter/day/head)
Meat cow 50

Milk cow 150

Pig 40

Fowl 0.5

et 78 2

AIERAA Y RS O Holv AFA
Solx el FrEE, @ MolM rrEE, O E
A FEE To8 FEE & Ad. W,

ot EECIM e FrEEe] dEdste 24 @
ong FAY 4 vk w2k mERS
frigEe Rk 59 frEE Wks nesie
% 3tger, vt Ee] kriEge] § e
frkis2 7Hgste] A ¢ =S A

kel BB Bridse] ®iste oga 2
Aoz FAE ¢ Urh
AS,=Q,+R,~ OVF,—DV,—~LSS, - (16)

A7)A, AS =RrEEe] W

Q, =frkth HARE

R =fpkih KEES BRE

OVF =frkihe] JsEy FRO2
HHO dFF

DV =3+% £v 54 UR%

LSS =}fth BEE

t  =9AF Yehde Ao,

ZNerEd g2 KEARE, BE&ECI.

8, FEES fPkihel KO-RERES &
AR ¥ 92 BAE 5 ed, KE-A
HE BAE KMIP AEESR JEstd A
FEIRo 2 FY AFF i K E HEE
& & sldh

3. #®B2| HW

7t. AHEH
B S A igee O st 2349
#AP WL, @ F9E BIE Tank #EHle] A



TGRS AR RKBRENTS 98 m)msEe mE

Input data

’ Compute daily vater demand

| Compute daily runoff ]

Daily computation

Synthesis of streamflov netvork
- compute vater balance at diversion
structure
- compute vater balance in reservoir

| Print results 441

Fig. 4. Flow chart of computing daily flow
by streamflow network model
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