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A PSR-model-based regional health assessment of the Lake Wuliangsuhai
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Abstract; A Pressure-State-Response ( PSR) model was developed to diagnose the sub-regional health of the Lake Wuliangsuhai in
the Inner Mongolia. A total of 25 indicators including ecological character indicators, ecological function indicators and social envi-
ronment indicators were combined to assess the ecosystem health of the lake. Expert Evaluation Method (EEM) and Analytic Hier-
archy Process ( AHP) were used to identify the weight of each indicator. The Lake Wuliangsuhai was classified into three sub-re-
gions ( I, Il and Il ) in consideration of their ecological and environmental characteristics. Results indicate that the lake is sta-
ying in a state of alarming or worse quality. The Comprehensive Health Indices ( CHI) of three sub-regions are 0.3395, 0. 3866
and 0.4494 | respectively, reflecting obvious regional differences in the lake ecosystem health. The current study may provide use-
ful information for wetland restoration and management.
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Tab. 1 Health diagnosis indices of the Lake Wuliangsuhai
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Tab.2 Weights of various assessment indices
W R bRz & LaRGE W Fa b2 & LEE R

C, 0.052 0.0134 Cy 0.079 0.0167
C, 0.219 0.0565 Cys 0.136 0.0288
(O 0.317 0.0817 Cis 0.263 0.0557
Cy 0.317 0.0817 Cyy 0.062 0.0178
Cs 0.072 0.0185 Cig 0.417 0.0884
Ce 0.023 0. 0059 Cio 0.160 0.0358
C, 0.218 0.0464 Cyo 0.062 0.0142
Cg 0.439 0.1143 Cyy 0.421 0.0422
Cy 0.121 0.0256 Cyy 0.102 0.0107
Cyo 0.121 0.0256 Cys 0.195 0.0201
C 0.264 0.0561 Coy 0.152 0.0156
Cp, 0.452 0.0958 Cys 0.152 0.0156
Cps 0.069 0.0146
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NS G REAHEBOETE 0 ~ 1.0 Z[A] (0 ~0.2 fAFAM22,0.2 ~ 0. 4 fUREE,0.4 ~0. 6 LREH,0.6 ~
0.8 fUERHLF,0.8 ~ 1. 0 fRR KA, FE S5 HAWKR A D S Baifi e ) , B8 bRAs-20 W3k 3.
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Tab. 3 Scores of different assessment indices

f/br B R A7 Bear ek B 2 54 LA
C; Askm? <100 (50,100)  (250,400)  (400,600) >600 0.68 0.0091
[oN % <15 (15,25) (25,35) (35,40)  >40 0.12 0. 0067
C;  kg/hm® <25 (2.5,3.0) (3.0,5.0) (5.0,7.0) >7.0 0.43 0.0351
C, keg/hm® <175 (175,225) (225,275) (275,325) >325 0.49 0. 0400
C; kg <1.5 (1.5,2.25) (2.25,3.0) (3.0,5.0) >5.0 0.68 0.0125
Ce  mi/A >3000 (1700,3000) (1000,1700) (500,1000) <500 0.27 0.0015
C, i >200 (150,200) (100,150)  (50,100) <50 0.31 0.0143
Cy o/(m?-a) >70  (60,70) (50,60) (30,50) <30 0.45 0.0514
Co — >3.0  (2.5,3.0) (2.0,2.5) (1.5,2.0) <1.5 0.26 0. 0066
Cio >70  (60,70) (50,60) (30,50) <30 0.23,0.52,0.65 0.0058,0.0133,0.0166
Cy — I il I I\ V  0.11,0.37,0.56  0.0061,0.0207,0.0314
Cpy — <30  (30,50) (50,60) (60,70)  >70 0.24,.0.35,0.54 0.0229,0.0335,0.0517
C >0.7 (0.6,0.7) (0.5,0.6) (0.4,0.5) <0.4 0.51 0.0074
Cha >90  (65,90) (35,65) (20,35) <20 0.46 0.0077
Cys % <10 (10,25) (25,40) (40,60)  >60 0.27,0.33,0.38 0.0078,0.0095,0.0109
Ci  t/a  >1000 (700,1000) (400,700)  (100,400) <100 0.13,0.17,0.33 0.0072,0.0095,0.0183
Cp d <90  (90,180)  (180,270)  (270,360) >360 0.42 0.0075
Cug % >90  (75,90) (60,75) (45,60) <45 0.27,0.39,0.62 0.0238,0.0344,0.0548
Cuo % <10 (10,20) (20,30) (30,40)  >40 0.49 0.0175
Cop — >10 (8,10) (4,8) (2,4) <2 0.48 0. 0068
Coy % >95  (85,95) (75,85) (60,75) <60 0.34 0.0143
Cop % >50  (40,50) (25,40) (15,25) <15 0.42 0.0044
Cos % >0.8 (0.4,0.8) (0.1,0.4) (0.05,0.1) <0.05 0.36 0.0072
Cos >80  (60,80) (50,60) (30,50) <30 0.48 0.0074
Cos % >50  (40,50) (30,40) (20,30) <20 0.47 0.0073

T RGZHRF L TIHEAR)Z 15300 fe e FURAR A 2353104 C5 (J378 GDP COD ) F1 C, (7K BER
TF R ) $8 05 (A ER S 4300 e i A AR 70591 0 C, (ARAERE SR E) A0 C, , SR bR 7> S £ 5150
BIEA—BOREIER P B BOR RIS Co (WPLE™ 1) (C, (B EFRLFRE) (Cs OKBHHE D)
fiE) A1 Coo (WS HBAERF IR ) , M ER B30 BARAIFE AR AE Co (2EER L) (Cy (LA PLT) (Cyy (KA
HES) (Cyy RICIATTINRE) A1 Cop (FHBHRTEFIIRE) - (AT —PL R, BRI RS DX O 58 SR AL (H 5
BIRIE BT EGR A3, BTN BE LI 1 73 Fr 5 38 SR AR S BT A ) f FREIR L. 5 TR 3 48 AR )2 45 73
AL FEBRAT IS INER B 048 DL AN 5E 4 — B W 45 b v £ 5 520 foe o AR IR 8 B 2050 0 €y (K AR
HARHO A Cop (AFEFRFRE) . X2 M DCOR R R 2EA T RIS, I o0 2 ~ 4 RBREESE IR (R 4).

XHEPR RIS AT AE A R, 12 MR Ao 225 R G R TR EL AN [R], DA ARkl 400 4 26, st
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RHKF,Cy (Cp M Cog 2 WEZ WA I X ARG ER 4 2485, mi7e 1 IXHP RS 4 JE84500 C,, XY C),
1 Coge MASTRIBIX A3 T, 3 A X A 25 2R G BRI AR TR 3 J2 R 137 J2= (945 00 B0 X ), 2 5 Ak
PRS2 305 L, AU AR B 36 (Ch) JKIBIEN (C,)) VEE TR E (Crp) AT B (Cs)
PG IIRE (Co ) MUK LTI RE (Cog ) - I B BE R AR 70 22 53 (9 2 2 S DA 380 DX B /K SCHRRAE 25 22
55 AR BT K AE RN AN AT KA B 3 A1 14 22 55, TS [ 9 DX 7 g o 2 7™ T R L DR b TR AR R
B CE B SRR SR AR 7 —48h5 T DRI DX 22 55 e KOk B 5 A% b 12 BU A SR A R, B
AR AT B Sl 15 G BE N WA R U0 (SRR EE N T R AR B MR A, W L 7
RETZHTH i , DU A T o B2 L B B R, WA A /K B Pl A T AR B V26 L 22 45 V 2Ok T 2= DAk 20K, 7K
B AL D REZ 62 T PRI, 3 AN DX A FR LR 5 48 O AR 1 52 B 09 Y

e SN ES

Tab. 4 Results of cluster analysis

mE LK 2k 3% EIRES
2R CGGGG GG Ci3 Gy Cis g C3C4Ce € Cpp g -
C17C19C20C21C22C23C24C25
3 ﬁ—;}é% C]C2C5C6C7C9CIOC13C]4C]5 C3C4C]l C8C12C18 -
C16C17C19C20C21C22C23C24C25
4 ﬁi% C1CZC6C‘9Cl3Cl4cl7C20C22C‘23(:24(:25 C3C4Cll C5C7CIOCJSCIGCI‘)CZI CSCIZCIS

3.3 BREBEFEABEEYR

3 ANMIX A B RS B0 51 4 0. 3395 0. 3866 11 0. 4494 (& 1a) , Bkt FEMR S & B2 NE. X
Ui BH SR 20 A A R G R O 20 H 0™ FE 1Y [, R 0 SR SO O P 1 e o305 0 X ) A S R3S R
WA STIRE. W XORE AR E AR TNX > TIX > T IX(E La) , 1568 RS HIIA X675 e 40 1R T4 Vs AN i
Fd AR, WA AR A R G R Bz R N, [R] A, 33t 158 B S [0 DX ) A 2 R SR R DA A ], XA )
b DX SIS [R] A W T 52 5 .

3 AR IR FE R AT £5 G B B TTBRR AR AR HR R > R 74845 > MRS A5 (& 1b e d) . IASIR]
XRF , ARG AR STEVR S 0B 8 T& , SHERE S sTmk gt 67% L FH8] 70% IR 72 74% ;i
JE AR AN 13 H8 b g B0 STk SR B, A T DA X4 BTk R 43 0 6 Bk 30%
12% 26% 1 10% 22% F119% . i b 3Ca 5,3 238 AR B9 AL EE 43510 0. 2578 ,0. 6359 F11 0. 3081, R FEAR Y
AR B R T AL P 2 b, 36t 2l A L iR S5 SR RS AL SRMT, DA 3 2S48 AR5 43 o 45 B AER 19 LL 451
(3502 kF, 1 A X 5 7 HE A5 Fm L P8 AR A5 43 26358 39% |, TR ZASHEFRAE 3 4> XI5 532535
H31% 37% F147% .

SR ,3 JH8R A3 /- 2398 T 50% |, UAIHZE WA @R K E b, T 2R IR IR BN ) B, i
— A 25 AT B ol PSR EE 5 (RIS, 4R AGHIG K A B8 38 I PR B 5 5E. 43 DX LU AT AR B, % 11X
R X5, He 78 Am R0 R 48 BR 0975 53 28 B R T AR RIS 43 28 5 T2 M IXC, J 7 48 A e oL 48 47 (4 45 3
RIENFAIRESFRFR 533, PG, XA RT3 DX AN [ 250, 30 o 2R BROAN [W) 198 15 G K 2 B0 T 1 e B . ol
XI5 Y E B IR E W T X, N 8 48 AR ARSI B A A A5 40, W SR R B p iy i B
A2 T AR BTR S 5 Tek 0 DX, o 3 i 4 oy HL 2 R R A 48 b 1945 4, AR I ) 6 L 40 B A= 7 ) g RN AT
B4R T RESE.

3.4 G S

PSR A5 ELA AR A PR SR 56 22, TR A M AR 75 R Gefa BE DM A $8 bR 2 280K & L (HE R BEXT B $8 4
HEAT A% B 428 AN REFI W AN [R) b 22 18] (8 AR B DG ZR RS2 ), B X AE SR I 286 PRAN S5 3R BRI, X
TSR AN S MEEAT 430, DU A 78 25 SR P b AR A 0 S B, 43 B S [ 8 A 1 S | J2 43 D A B s U 2
PR E SRR —. i R REK( -10% , +10% , —=20% , +20% ) , R~ CHI = ZLIWL - X, (1 +
AK) AU AHOCEE RN TE 2 Fis.
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Fig. 1 The CHI of the Lake Wuliangsuhai

FE TR AR AL £ 10% , 25 5 (R HE 1R B Ak £ 2. 7% RS TR IR AL A + 10% , 28 5 i e 45 o fe 29
+6.2% ; MANAEAR LML £ 10% LG HERFE BUL I = 1. 0% Zifq. IR bnLfb £ 20% 25 5 il FE 5 4L
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Fig. 2 Results of sensitive analysis of three regions in the Lake Wuliangsuhai
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