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tructure in China : A System Dynamic Model
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Abstract : With the application of system dynamics,a dynamic, nonlinear model (SDMU WEIC) was developed in this
paper in order to reflect the relationships of population, economic, resources and environment. Through a syste matic
procedure of model validation and uncertainty analysis, the model was applied for predicting and analyzing the future
market capacity and constituents of urban water infrastructure . It illustrated the volumes and trends of potential capital
market in construction, general mechanical equipments and water treat ment instruments as well as their relevant influ-
encing factors including water pricing and urbanization rate . Several different scenarios were further under test to reveal
the sensitivity of different uncertain components .
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Table 1  Distributional characters and sensitivities of major parameters in SDMU WEIC
/ d/d’
1 44 88 0.24 0.01 2 0.91 1
2 -0.02 0.00 0.00 1 0.61 7
0.73 0.02 0.03 4 0.70 4
1594 .91 225.75 0.14 6 0.86 2
1393 .65 229 .50 0.16 7 0.68 5
0.75 0.16 0.21 8 0.50 8
0.90 0.03 0.03 4 0.62 6
0.84 0.01 0.01 2 0.77 3
1)d id” 90 % Kol mogorov- S mirnov( K- S)
, ( MAPE) R, MAPE ¢
SD ” 13 ” 2
N , 2
(21, MAPE (
; 15 %) ,
E E 2
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Table 2 APE and MAPE of major variables in SDMU WEIC
APE/ %
MAPE/ %
1991 1992 1993 1994 1995 1996 1997 1998 1999
1.81 0.96 1.19 1.40 -3.29 -1.59 -0.30 -4.21 -4.25 -0.92
1.14 2.75 2.34 -14.26 -5.47 0.77 8.12 3.20 -10.45 - 1.65
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Table 3  Constituents of potential capital market of municipal water supply plants and waste water treat ment plants
! % 33 ~ 47 3.5~6.0 6.0~12.0 8.5~11.5 3~4.5 27.5~38.5
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¢ Table 6  Prediction on outputs and market capacity of
. b
municipal water supply and waste water treat ment
, 14 . ,
2010 2020 2030 2040 2050
A 74.0 80.2 69.6 53.4 39.7
’ B 91.6 91.3 71.6 53.1 39.2
/
N C 60.4 648 50.1 36.5 25.6
A 368 .6 484.9 621 .5 730.5 762 .5
b
B 376 .6 615.7 705.3 727 .6 802.5
/
C 358.4 500.9 521 .9 568 .1 560.6
1000 A 442 .6 565.1 691 .1 783 .9 802.1
B 468.2 707 .0 776 .9 780.7 841 .7
800 /
C 418 .8 565.7 572.0 604 .6 586 .1
600 A 667.2 827 .0 965.61032.11064 .5
% B 719.3 857 .8 964 .81011 .01079 .7
- /ot
400 C 653.9 774.5 847.1 860.1 841 .3
A 192.8 341 .9 503.2 642 .5 747 .5
200 B 338.6 570.0 789.1 965 .61083 .8
/ot
0 ) ) ) ‘ C 186.7 314.7 435.7 526 .6 591 .5
2000 2010 2020 32030 2040 2050 1) A. B.
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