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* Human(social) systems and hydro-systems interact each
other, thus a research on socio-hydrology that can consider
both systems is gaining attention.
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= Additionally, climate change and socio-economic scenarios were applied to analyze the future effects of the multi-purpose dam on
the population change, regional economy, water supply, and flood damage prevention of the target area.
y Study Area
Identify target area and target facility ® | ocation
) Ll Gangwon-do, South Korea
Collect historical data of social and Data collection and \ ] ]
hydrological components of the target area causal relation % = Dam construction pe riod
¥ framework SN Gan;won
3) Identify the causal relationship between development T <\ 1993/12 - 2000/11
components using the causal loop diagram | - Conceptualization Al ;“/ = Dam operation starts at 2002
" Chunge; egr?f (o]
4) | Estimate the relational formulas between J( 31 /él . Hoengseong-dam Specification
components based on their causal ' ‘y A
relationships 9:”:{* \:5_& Length 205.0 m
. 4 JJ 7 l’\ i
°) | Construct the socio-hydrology model using ' 3/,#% | Helght 48.5 m
a system dynamics technique | . 2
¥ > Develop the model Gudo \ j Basin area 209 km
6) Develop future scenarios Total water
(¢.9., climate change, socio-economic) Location of Hoengseong multi-purpose dam 86.9 million m3
¥ storage
7 Run model and > Simulation
analyze the simulation results

Flow chart of study " Components of Socio-Hydrology model

o-
Lausal Loop of Socio-Hydrology Model

Dam operation

—— Population Flooding area Domestic, Industrial, and
area Evaporation .
a:;ox\l;nouf);::.::fc e %m‘ f-c?trictcd SOTgE | iotemun SIOFARE  baia aren La Na use F I OOd/d rou g ht ag Ficu It ura I Wate I d emadn d
o ™ 0 damage

Gross Regional
Domestic Product  Water supply rate

/ 1\ — \ > iy v - / | e X - s
residential land- Wjﬂ l o \ o N < ;r_._yl i TP — ’ ‘ ‘ \ » W e
amount of chang ¢/ 1 Y,\-. /\ 4 ‘4,_ g /—.‘ : : ’— )‘

|\‘

| \ f f f \

\ | ) . \ 2 / N . '\

per y1 : reside | \ \ L . [/ )\ imigation module/ /" |
' | \ \ \ / { / & '

Annual rainfall

River maintenance flow

rate of water usage

/ "
e S Sl
/ \
|
|

amount of change', ! 1
et g <o = Dam operation /
: ~\) . \ 24 unit water supply
\\, | ,n ' /) | ; Evaporation(E Inflow(I)
‘\‘l_' " t‘:,' maximum outflow water dqumd " population served b ®
\\~— @ suim of outflow mchntcuaucc | t Y i
(%) _ater shortags.” flow l , Restricted Storage(S,)
Storage(S)

Outflow(0) Minimum Storage(S,,,)

moving out
bith death  population

Dam water-budget analysis

AI:kI'II]W|Bdgement | This study is supported by Korea Ministry of Environment (MOE) as “Graduate School specialized in Climate Change”

*) Corresponding Author: Kyung Hee University, Yongin-si, Gyeonggi-do 17104, Rep. of Korea @ Hee e

RESULTS

(1) Scenario 1 — w/ and w/o DAM

" Population in 2045
: 460,000 (With DAM), 380,000 (Without DAM)
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Population comparison between With DAM & Without DAM
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(2) Scenario 2 - Extreme climate change
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" GRDP(Gross Regional Domestic Product) in 2045

: 12 trillion won (With DAM), 8 trillion won (Without DAM)
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Comparison of S1 and S2 for GRDP

= Water supply rate(30yr avg.)

: 0.95 (S1), 0.91 (S2)

—> S2 reduced by approximately
4% due to extreme droughts.

= GRDPin 2045

: 12 trillion won(S1), 11 trillion
won(S2)

— Resulting in a difference of
approximately 1 trillion won

@ Scenario 3 — Urbanization/Industrialization

| water demand (million m

" Total Flooding area
: 15ha (With DAM), 4,500ha (Without DAM)
> Flood Damage is approximately 90 billion won
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CONCLUSION

» Results summary
" Sce.1- By constructing the dam, the downstream society receives positive impact of population, GRDP, flood prevention, water supply
" Sce. 2 —-The massive damage caused by extreme climate change will not occur in the area with proper dam operation. GRDP and
population are expected to increase consistently
" Sce. 3 - The water consumption continuously increases due to urbanization and economic revitalization. The average water supply rate
of Sce. 3 is expected to be approximately 0.81, which is significantly lower than that of Sce. 1

» The developed socio-hydrology model can be used as a decision-making tool to policymakers who are planning the construction of new
multi-purpose dams. It can also be applied to the effectiveness analysis and planning of other water resource facilities.
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Comparison of S1 and S3 for Water supply rate

= Assumptions

1) Higher-than-expected birth

2) Increase in water consumption
3) Increase in production per unit
of industrial land

" |[ncreased GRDP - Population
influx - Soar demand for living
and industrial water

= Total water use in 2045

: 78 million m3 (S1), 95 million m? (S3)
= Water supply rate(30yr avg.)

: 0.95(51), 0.81(S3)



