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Simulating the Future of Nakdong River Basin for the
Sustainable Use
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A macroeconomic minimodel was simulated to suggest the public policy for sustainable use of Nakdong River
Basin. The minimodel for the simulation shows the interrelationships between natural environment and economic
activity. Topsoil, water, economic assets, and money stock are plotted for 200 years, beginning with 1996 in
each simulation.

The computer simulation runs suggest that the Nakdong River Basin system in the near future may strongly
be mnfluenced by the favorable availability of outside rescurces, while the economic assets and money stock may
be declined by indigenous environmental stock depletion. The simulation run made under the constant decrease
in systems purchased inputs with investment ratio of developed country and for sustainable use. The results of
simulation shows the recover of natural environment and decrease of economic activity under these condition.

Therefore, the economic structure of Nakdong River Basin should be transformed from the present industrial
structure to the social-economic structure based on an ecological-recycling concept which depend on renewable
resources rather than industrial structural which depend on outside resources.
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Fig. 1. Energy system diagram of Nakdong River
Basin with letters for each storage and
pathway for writing model equations with
symbols explained in Table 1.
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Table 1. Calibration values of sources, storages, and flows
for the model, Nakdong River Basin, 1996

[tem  Description Symbol or Egn, Value  Unit
Environmental inflows:
L. Enerey inflow 1 138 E+19 JAr
2. Encrsry usable R 138 E+IB JAr
3. Resource used in natural systom KO=[+[} &6 F+18 [Ar
4. Resource used in agriculture KIFR# S+ WA 373 E+1B A
5. Rain inflow [ 2770 410 tonvyr
Environmental storages and flows:
6 Top soil S 706 E+9 ton
7. Production of top suil K2+1ix1 141 EH)7 tonfvr
8 Natral top sail losses K3=5 846 F+06 tonAr
9. Agricultural top sofl losscs KAxR*5+ WA 564 F+06 ton/yr
10. Avcrage walcr resounces W 330 409 ton
11, Watcr used in agriculiure KI2#56WsA 320 E+M oA
12, Water used in wrban KI3+Weps]?l 180 B+ ton/fvr
13, Cutflow of watcr resources Kl4rw 248 410 tonivr
14, ticturn water from agriculture KI5*R*Seived 1.30 1409 ton/vr
15 ifctum water from urban KI6#WeA=] 144 409 tonfyr
Asscis storage and ows:
16, Average assets store A 253 48 ton
17, Pyoduction of asscts KW AsP] 103 EA7 tonvyr
18, Outoit of assets KEReB+WaA B10 EH5 ton/vr
19, Depreciation KA 507 B85 tondyr
A), Foxpport KI0+A 509 EH7 tonfyr
21, Inpue from the import KiLeMAG 500 12407 tonfyr
Moncy storage and flows: )
22 Average money store M 169 [+10 $
Z3 Income from cxport K10xAST 246 E+10 $vr
24, Spent on impart Kil+#M 246 E+10 $Ar
25, Income from agriculture 12s%A LI 08 $vr
8. Irice of inflow 1G 48330 $'ton
21, Price of unban outflow 172 48330 $'ton
28, I'rice of agri. owflow A 434.3) $'ton
Apriculture Products and [ows:
2, Outflow of agni. product 12=Ko [ 5eWa A 223 45 tonvvr
30, Agri. product used in basin Pl=Kb«ReS+Wad 223 FH5 tondyr

A ol48 e vl
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Footnote for Table 1
. Energy inflow from Annual Climatological Report,
1996
. Energy usable from assuming, 10% 3-~4. Resource
used from assuming, 90%

5. Environmental inflow from water resources,
1996
6. Storage of top soil

= red and vellow(0.89 E+0dg organic/m’) X Nakdong
River Basin area(2.38 E+10 m)x {1 ton/1 E+06 g}
= 212 E+08 ton/organic fraction(0.03 g/1 g soil)
= 7.06 E+09 ton
. Top soils formation - time of formation :
500years{1982, Jenny) = 141 E+07 ton/yr
. Top soils losed in natural system
= (Total top soils formation) X 60%
= 846 E+06 ton/yr
. Top sails losed in agricultural system
= (Total top scils fermation) X40%
= 564 E+06 tonfyr
10. Average water resources from MOE, 1996
11~14. Data from MOE, 1996
15. Average assets store-using total production per
year, assuming a growth rate of dX/dt, and a
turnover time of 50 vyears,
structure A may be caiculated using
G = Total production-Petroleum = 1.03 E+07 ton
A = 50(G + Input - QOutput - Dep. * A)
S0(LO3E+(7 + 5.09E+07 - 5.17E+07 ~ 0.02 * A)
= 253 E+08 ton
17. Depreciation rate
Average asset / Tumover time
1750 yr
= Q.02/yr
16~29. Data from the each regional statistical yearbook,
1956.

the total economic
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Fig. 3. Simulation results of the Nakdong River Basin
model in with present condition,
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for sustainable use.
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