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A study on system dynamics model in eco-environment planning for Da’an of

Jilin Province

TANG Jie, SHE Xiao-Yun, LIN Nian-Feng (College of Environment and Resources, Jilin University, Changchun 130026,
China). Acta Ecologica Sinica,2005,25(5):1178~1183.

Abstract ; As the basic condition of exist and development of human being, environment is the physical base of the development
of economy and society. How to protect and construct environment, and how to utilize natural resources reasonably are the
problems we have to face. In view of the salinization ip the western of Jilin province, soil, forest and water should be under
controlled synthetically. Agroecological environment is a multi-target. multi-variable, multi-loop. nonlinearity feedback
system. An integrated approach, system dynamics (SD). is applied to solve the eco-environment planning in this paper, the
city of Da’an has been taken as a case to be studied.

SD is a new method in system analysis in modern times, while it has been increasingly used in solving many problems in
recent years, such as sustainable development, eco-environment systermn, water resource carrying capacity, soil and water
conservation, and so on. It is a simulating technique used with computer to simulate dynamic behavior of society. economy and
environment, and a useful tool of scientific prediction.

On account of the complex and fragile environment, a model with system dynamics theory was established in the paper at
first. It consisted of modules about population, land, planting. stockbreeding, environmental benefit and economy, which
were integrated with a group of dynamics equations such as level equation, rate equation, assistant equation, etc. The program
was written by DYNAMO language. System action at varying development schemes could be got through inputting original
data and various velocities of variables. Finally, the model was applied to study eco-environment planning in Da’an of Jilin
province, and the related indices in different schemes are obtainied, from which the best scheme was put forward to coordinated
development of society, economy and environment.

Comparing SD to other methods in studying agroecological eco-environment planning, different schemes are easier to get,

the calculation is much more reasonable, and it can be factually simulated that the harmonious development status among
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society, economy and environment. Thus SI is an innovative and maneuverable method which can be used to study eco-

environment planning.
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Flow chart of structure of ecology system of Da’an city
POP & A1 Total population; FN ¥ &E R Food need; PA B
b # FR Planting area; FO & ™ & Food output; FA 5 T
Forest area; GA B M @ R Grass area; SA %8 #1 & & Saline
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3.2 THIEFERTFRE
20 42 50 RV, KR EMAKEER . ERIIA. LTER. A TERKE A NVBEEMNR W, B FAK4E /N, 3] 2000 4

BRMEHA 74,700hm*, G 2T BHEMAK 15.31 %, HYSBEEEM,PEEEH KESEHL S EREAMN 0. 11%,
33.23%,65.66% ., ¢oHEIN 64,800hm?,

RIE 2000 F LR P AHRE S EFRKHBFRAAMDLEERERBFEE HMAETHER BN . B S LHIER
HBHAT AT LA H AR 210,314hm?, K B E AR 42. 86 % . KIEHAR T ELWE HAFERXAFEXREK. HTFHEKE
ARERR . A KEERENEH. XEABSERAMMEA DKM, A HIRLE 1,
THTFREHNTEFE.

A NUA.K=TSA-PA.K-FA.K-GA.K-WA-ML.K-TA

X NUAKAXFALHER . TSA S+ HE R, PA K 3B ER . FA. K IRBEF.GA. K HEHEH, WA )|
KIER ML. K GRBHAM, TA H3ZEFH.

1 ARTLHHAAED
Table 1 Land use types in Da’an

1 Hb 2 RY A BT &5 B 4 He - HE K [i: 0 PR H 4
Land types Area(hm?) Percent (%) LLand type Area(hm?) Percent (%)
¥8 F1 B 2 (hm?) Total area 487,900 100. 00 % #4118 B% (km)Countyroad 492

# #2 (hm?)Plantation 84,314 17. 28 7K 3 (hm?) Water area 73,20 15. 00

P (hm?)Forest 51,30 10. 51 * ¥ K 1 # (hm?)Nonuse area 170,900 35. 03

W B # (hm?)Grassland 74,700 15. 31 it 5L b (hm?)Badland 11.300 2,32

A% 8 B # (hm?2) Traffic area 5,500 1.13 £ 5% #b (hm? ) Saline land 138,50 28. 39

£k 5% (km)Railway 134 B ¥ 3 (hm?)Swamp 18,50 3. 79

7 # (km)Road 378

* S HEHRERETERZF% T EM (2000 4£)Quote from the country economy statistical data of Da’an city in Jilin Province (2000)
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K MEFHEDW A, Table 2 Potential yields of corn, ripe and soy(kg/hm?)
EETEN Yol 4= .
> gﬁﬂk—?%‘% f/ﬁ%fgﬁ: Photosynthetic Light-temperature ﬁ,‘[ﬁ’tf‘?ﬁjj
| 2000 FE R ETH RN ZFWBE I ER P, 8k g A i 4% Crops type potential potential ¢ Jmatz po'tent;al
) . proguction
W A 25. 65%,@%%%&A%k£mﬂgazgﬁ/\z_u production production
Bt WHESFEHAEREERUMNRRE, F5a  Sroom 29010 26955 7710
7K %8 Ripe 25542 21246 6948

OB AYER BEFRRAY TRS. QBB 35.3 1 hm’, A
IRHEEREE0.79 0 m*  HEFRABEAEFRE, HiK

X & Soy 16893 19546 4491
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Table 3 Simulation results of environment planning in Da’an

BCAHNRBEAERTFEREBRL,TTHERRE
- RR G Z E M FMEE R
SREWERENE EANTME
BH k. NiZFEESE

L!ﬁﬁﬂﬂj’

RROFEMEREZTEBOL A RHEZHE . 2000

HY I 7 4l

ERYMEBEAERD AR EARBLUAEE AER
AN, B4 %

AT HT R O T K
RNGEHTE . FER
E A AR Y A ER W SR RO AR | B 2 SRR 3k B b BT o5 Lt
13T & & 5 16

E R FAEE. K A %25,

FR M A CBO A PRl A 43 Bl o 53. 3826 .13. 69% 1 0. 35% , . 1995 4E [ R &
VA R A B 90.32% . 1 1995 4E R HEFEAE 3. 72% .

L TRAN N EF TR .EARHEHETBLER,.HE
Ko a1 FR,RE 3.

147 X T8 )7 B Base case F K 1 Case 1

Index 2000 2005 2010 2015 2020 2005 2010 2015 2020
R WA 2 78)® 4. 71 4.79 4. 83 4. 81 4. 80 6. 08 6. 88 7.53 8. 08
FRE A (Z5)% 3.17 3. 36 3. 52 3. 62 3.72 4.15 4. 58 4, 88 5. 10
& B A (2 e)® 1. 44 1. 33 1. 21 1. 09 0. 99 1. 83 2. 21 2. 55 2. 89
BB ULTH® 20. 6 19. 4 18. 3 17. 3 16. 5 23. 6 27.1 31. 3 36. 4
A A GE)® 1107 1108 1109 1079 1059 1408 1567 1687 1782
EEMER(Y® 25. 83 24. 35 23. 02 21. 82 20. 74 29. 78 34. 41 39. 70 45. 88
EiZk HR 2 Case 2 FH R 3 Case 3

Index 2005 2010 2015 2020 2005 2010 2015 2020
R A (2TT) 6. 22 9.18 12. 6 16.0 6. 45 9. 01 11.9 13. 30
Fh#E W A (42T 4. 79 7. 81 11.4 14. 9 4. 62 6. 91 9. 63 1. 08

& Hol it A (Z o) 1. 33 1. 21 1. 09 0. 99 1. 74 2. 00 2.21 2. 40

H B R (2T 19. 4 18. 5 17. 9 17. 4 28. 0 32. 4 37.5 44. 4
AN GE) 1458 2090 2823 3528 1496 2070 2732 3035
HB MR (%) 24.35 23.2 21.82 20. 74 39. 08 45. 36 51. 85 61. 08

(DAgriculture income (10%yuan) ; @Planting income (108yuan); (PStockbreeding income (108yuan) ; @Ecology benefit (108
of per people(yuan); ® Vegetation coverage(%)
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1152 & ¥ 3k BE

s 328, K SR IR I A % B Y /K BOR Ak (150K B9 R A |
(DR 1I—BBEBHHHFE HITEBHIEK, ﬂﬁ‘é*&a Fie 3 Ak P B6 o R B AR FEH R KL R R AR,

M35 0. 890 B FE WL o 25 M R AR HE 4> B LA 3. 8960 2 %6 5 1 8 L R B A 4 MO LW P oRBRREN A AR R R A
B RERER AR, R AR ERHER, AL EHRERZEHFIL, {2 3 Ak & R

(DFR 22— BRAFE BORMEYERE.SBMAK TR B E MR G H . RS ERERRBIED R
ﬁ"ﬁ?’“dﬁ%ﬁ*ﬁﬂkﬁl\%ﬁ%m\W%B‘Zé”fﬁ]avﬁﬁﬂa*%ﬁ@ﬁ\iﬁbﬂﬂ%%ﬂ_@éﬁ{’iﬁ%%%ﬂﬁﬂ,%E*ﬁﬁrﬁnniﬁoﬁf&ﬁfﬂuﬂﬁ
1. 3% B AR LA 3. 2200k Bt ERRULB LI S 200

(WHFRI— RHEER ESRLTR SREFNANE E3RMFHESKERR CRBAEYRE . LRERNR IS
EARGE A B A NG B + AR BRAL . o ) TR A e A L R B B U E Y AR 1k K R R K . BRHLIET AL L. 60 E AN AR
T R4 B L 2% A0 10 %0383 bt AR L 4. 800 0. T ﬂ#’#ﬁﬁﬁ%nn% Ve 4y 4% Foh T AR LGB L R FE D HE R R BT RO
il AT S B A I R AR M A BN E Ol BRI A B T R E AW SRS R RHRERA LTS R,

A MATREFTHEELNT Jﬁa’z%ﬂﬁ#ﬁ%ﬁ%%ﬁ%%ﬂE%mﬁﬁﬁ%?ﬁ%‘]ﬁiﬁﬁﬁ]%&ﬁﬁtﬁu £ R — RIE A&
fIBE Mo AR L B Eh B M B A AR L o £ T L AR Lk R L B O A A A B AL B R A AR AR AR OB A A 2
(B 2~& 5).

|Imi

~ 1.8 4000
§ 6| —o BRTE Basecase , asop | O TR Base case
~2 14 S FAXI1Casel X £) —— 7% 1 Case .
B %X 12l —&— IXR2Case2 - 2 5 3000 —A— 7% 2 Case 2 e
E E 1ok ¢ AXR3Cased ~ 2 E% 2500 | 7R 3 Case 3 f"f
< & ~ 3
gg 08F 2 < & 2000 |-
> 2 06| - =2
& 2 ., (mN B« 1500 |-
B Var ~ -
D w -t
& 021 g 1000 I
« 0 ] ] | | g
2000 2005 2010 2015 2020 500 -
4 Year 0 | | | |
| 2000 2005 2010 2015 2020
Yi
M2 Al A B 2 F Year
Fig. 2 Curves of forecast of agricultural earning , X
B3 AU P 28
Fig. 3 Curves of income forecast of per people
50 70 -
T 45 - —o— KRl ¥ Base case —— 77E 1 Case |
2 40 ~E~§§IC&9&] 60 - —A— HE2Case2
> W A HE2Case2 9
22 35| —— H%E3Case3 < sol Ji%: 3 Case 3
S% | ‘]
g 25 . ¥ 2 A0
B g 20 = 3
b Y ® s 30 |-
ﬂ'] S 15 . ﬂ‘-ﬁ' - o
S 10l g 20
(=11}
E 5 >
0 ] | | ] 10
2000 2005 2010 2015 2020 0 : : . ,
4} Year 2000 2005 2010 2015 2020
fE4r Year
Al 4 AR B A2
Fig. 4 Curves of forecast of ecological benefit & 5 R S 3T ph 2k
Fig.5 Curves of cove rate of vegetation
5 &g

(DNHARENNETERRESHRANSHEFEMHIL BELBIARMESHAUTRAIBLERER KT HEER
BHLMREURK ARSHELFHELZERE BH -2 EM1HE.

DERGEHNFBRBUEGERMAEAD RE FEEEFHZEMHEXR BHREE THRMHABEIKEREND BT
AT ANBERES AT S RENRR Y ESHFERFEHATH AR E HRRE AN SR 3BT @SR R R
RERB E#ETRU.EWBIBRAD X S5ESHEMEEXR B, HRA N D EBERB R L S5 B4 5% %
e .

(D EHMEIE A D BRI E 3. 2%:11 8 ,2000~2020 G, K A M 42.5 F B 45. 3 J7, 6] Wk & 17 72 4 3R 85 0 i R




5 # % EE . EMRERENAESHERR RS 0 R A 1183

BEHTFAOSEHERG HRESHEFENBETRERESUASHEE AN EEEE. 2000 F Bt H L 1995 4F [F R
8.20% . LHBIER™E. AR+ B EEREE LML UARBEREY  F 2R FRABE, LA RERIGETE. A
P E AL, B E M R M ERATEG A EE L REEPARTASHENEPZE. QR R EBNEE TR E1T
WAl . EEEREEE,

(ORI ARG I EREUI KL A

STBEMIFTTHERARR KRB TEREFNER.

[ b1

References.

(1] Pang Z G, Lv X G, LiQS. Study on saline-alkalized land status appraising and developing countermeasures supported by 3S techniques.
Territory and Natural Resource Study, 2000, 4:42~45.

[ 2 ] Wang QF. System dynamics. Beijing: Qinghua University Press, 1995.

[ 3] Shang J W, Zhang Y, Liu R Z. System dynamics method study of strategic environmental assessment. Journal of Northeast Normal
University, 2001, 33(1).84~89.

(4] LiY H, Zhao Y, Hu Y M. Land capacity in agriculture grazing ecotone of east Keerqin lands-the case of Keerginzuoyihouqi. Chinese
Journal of Ecology, 2003, 22(3):23~28.

[ 5] LiD. Mathematical model on Greenland ecological benefit. Forest Economy, 1995, §: 67~69.

(6] Yang ] Q, Luo X X. Research of system dynamics model for sustainable utilization of water resource. Urban Environment and Urban

Ecology, 1999, 12(4);26~29,

$ & UK

(1] ErE.BER,ZRA SSHEAIFTHEMATHARFEHFSEBRIEAR - UEREERKELT M. B 5 ARTHIR,
2000,4:42~45,

THRE BEEG N LR BEK¥E B, 1995

M &R KE XNCE. R ENMNAEET N EFERAR. REMEREFR(BRB¥E).2001,33(1):84~89.

FARE BEHIH,F BRI APREALET L ARR HHR. E8%¥5%,2003,22(3):23~28,
FE.EMETHNERTIHPER. ML .1995.5:67~~609.

HER.FEE. KRBRITFEMNANRED N EGERR. MTT R ST AS.1999,12(4):26~29.

— . 3
o e Lo o
- Ld g 4

1
N
!



