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Abstract: An assessment approach is proposed to understand the aquatic effects of watershed socio-economic development in order
to support Lake Dongping watershed management and its potential solution is identified for joint-mitigation of socio-economic im-
pacts. Different with traditional studies, this integrated framework, including PSR-based assessment, system dynamics and scenar-
io analysis, identifies the current status, future trend and its limited indicators as well as the potential, direction and threshold of

joint-mitigation. The results indicate that (i) the assessment index for Lake Dongping was increased from 52.4 (level Il ) at 2000
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to 61.6 (level II ) at 2010, however, the future trend would be decreased slowly in next 20 years and stay at level Il or IV for a
long time if keeping current high-speed developing rate and control levels, (i) it was essential to reduce the developing rate at
2030 as about 75% of average value in past 11 years and to improve the environmental protection as level I required by assessment
criteria; and (iii) the roadmap for Lake Dongping watershed should pay more attention to the pollution reductions of current and
potential sources following by natural restoration.
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Tab. 1 Index on the aquatic effects and data source of Lake Dongping watershed socio-economic development

VEI S 2 Hedn ok
AR AOEED A GDPY AR AMHHEEY Aky 1).2).3).4).5).12),13)16)
R 17) .18) 3K A 46 % KR TE N Se T HE %,

Fhoc e E0) AT T A ke S) 9 L 210 s 6).7).8).9) .10) 3k H LI R 45 HbE
W B BT BRI NH N T RSty 519 1 B 1) |
% 14) \15) 3 [ k[ 18-22]
MR R AL CDP Tl & HEE " (B GDP Tolk COD Hijri"™ i
TR SR ) B3 A A S A A TS g
BUE TR 5 K88 h A B0 ok (] F2TD A At o g 1)

L L3 5 AR A0k AR 93T S T T PR E S 2 S s RS B IR ik — 1 R A
12T T E WS 2 2R I K PRSP Al TR AL (Index ) , HA TS AR «

o
Index = ZZ(w,'w,-xU)XIOO (1)
T e

X, W | A TTRIZIE D ERR; o, M w; 2051 04507 52 FAAE FR AR AU i R 4RO Y
LT AR FH 22 0 OB S e 55 A 227 SIS vy 0 3o 170 35 80 i S 249 A Ak TR A )
L4 Rgh g it AT P PREE A i 77 7, A (D) PRIRE (o, fl o, ) FIFEHRIE (x,) 1
TR E PR R R L PG R O H A EE R - A s . IR L, 5 ZE AT AR Al 1, BIEE N(w, o)
R 2 Yo, o, =1 AR FE( o, Al o; ) FEEFHME (1) #E4T Monte Carlo BEHLRAE , Yo Index 1)
Ry (%5 10% F190% 43R5 2508 ) R HOARAf & PEAKE
1.2 SD Z& il
1.2.1 R F#“ZFto—KEFHE"SD A AKHFIELL Vensim® DSS 15 K 8 7 R A5 T8, LU
[t S 2 K R AR K A S R G S Wi A | i JE Ry A8 A, U0 52 a4 A 1R 2 1 BURR 1 T
flFabR , A A A Bl A R 7 2RGS0 AR | B | 45 44 AT J) IR 38 X 2R ST K R 48 11
M 37 . AR HE A 2 22 % 5 K A AR IR B B9 VE I 7 =X MR L 75 YIRS T W ARSI 8 R e 43k 6 ST RS (]
1) A TG AT A TG AL A B B Tk AR T R G0 N R SRS iy ff B 7 T B4~ F
RGN R BRI K& HETS 2K I35 ) o A e
1.2.2 AR E HIHRNERETEWFR, B &7 A8 (X)), 359100 km’. R ZER0 4 I ] 1 5y 2010 —
2030 47, L 2010 4F Ry AR BTPL T ) (] B 1 4F.
1.2.3 REE LI ETFET RS R K B R G0 1 AR AL, BT LA e 28 P 4k &
A R 2R H 45 2 A8 A AR S0 A 52 i, SR A e AT R BBORR R, DT R 331 45 J2 7 A DI 81 92 1% s HP T 6 114 5% i
5. TR R AR R 5 4L S 14N th i O RZE N B AR E S AR TR K 25 5, R AR H8 45 4~
FRFRAYTT BEAR S R, v AA H EATTAH RL A E s, B T R R 8 X AR T W A S £ R T e R
AE AT RERY IR ). FEFR TR AR -

P, =S, - AQ, (2)

P, PR @ BPESCRIE J1 5 S, AR bR R AU, RIEAT 45 b BB AR A X IR 45 F AR B2 5 AQ, AR B Y
A REAL LR .
1.3 BRI HE

F AT REM LT S RIS R R 3 5 2K, Bt T 2 Ur At & SRR A R IR e i 5
METTE I RO P LB A 1 4RSS, X Rl SRR 4 , 2% 4k BEAR PR It ) B2 A R
NI RAE EAR(BL) (R EAR(B2) FIEs HAR(B3)3 Bk, AR 77 BOR X 3R 5E I4 i LR 5 Y il 22
DRAb o, RO AR 2854 2 A J8 H AR, o I AR CAL) (rf H AR (A2) FIiE AR (A3)3 FlkF-, SR AF 7



316 J. Lake Sci. (138 #%),2014,26(2)

WHEANE T RY Pt G T R G Ol FHE LT A5 ridlae Tilk+H5
o LA B S TR oo T Kt
LY UNEE:)i A#HGDP K \—/qu>
oy T Tl P AR L
C—%— I | T
A AL NN kil e
VN 4 \
ek | | A "E@tg‘?
WA YRS 5 7 AL TAkEC
R
LA e
ARk %
e i
T T N
SHETETS i ' GD PHICR:
Pt e Loai AR eI <
G BTN 2
i /‘¥ WG R Tl G
AT A_
treh i A Yoty 2

KA GOP | GopA s e

A () A
ok i 2 l’ . AREE iy
15 Y A W) S iR
oy Rkl
REE
SRS Yy &

RIS RS

K1 ARk 23K ERE S SD R4E

Fig. 1 Systematic dynamic model of Lake Dongping society-economy-water coupled system
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Fig. 3 Past and future trends of Index on the aquatic effects of Lake Dongping

watershed socio-economic development with its uncertainty estimations
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Tab. 2 Baseline of socio-economic development adjustment for Lake Dongping watershed
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