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Effects of ecological environmental protection in
Qinghai Lake basin based on PSR model
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2.Jintan Real Estate Registration Transaction Center, Changzhou 213200, China;
3.Qinghai Province Environmental Monitoring Centre, Xining 810007, China;

4.Institute of Qinghai Meteorological Science Research, Xining 810001, China)
Abstract: Due to human activities and the effects of natural factors such as environmental changes, ecological
environmental regulation and self-recovery capability in Qinghai Lake basin, the ecological security problem
was become seriously. Using MODIS NDVI product, meteorological data of four counties in Qinghai L.ake basin
and social data in 2010, this study built a “pressure— state—response (PSR)” model to evaluate the effect of
the ecological environment protection of Qinghai Lake basin between 2002 and 2010. On this basis, this study
extracted 11 natural resources and social resources data in Qinghai LLake basin to analyze the composite index by

the analytic hierarchy process. The main conclusions are as follows. The ecological environment protection of
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Qinghai Lake basin was in serious condition, vegetation degradation area was more than 2 times of vegetation
restoration area between 2002 and 2010. After the implementation of environmental engineering from 2008 to
2010, the situation was on the turn and the deterioration area reduced to the same as the vegetation restoration
area. The ecological environment of Qinghai Lake basin had improved, but the regional ecological environment
was still in degradation, or even worsen. The 3 415.36 km® area of Tianjun County was in alert status. The
2 324.57 km® area of Gonghe County was in alert status. They occupied a land area of 25% and 38% , respec-
tively. More serious situation was found in Haiyan County, where 284.98 km® area region was in severe danger
of ecological security and occupying a land area of 18% , the rest was in a state of mild risk. Finally, according
to the results of evaluation, we put forward some suggestions to slow the progress of the ecological environ-
ment deterioration and improve the environmental governance planning advice.

Key words: Qinghai Lake basin; ecological environment evaluation; ‘P—S— R’ framework model; MODIS
NDVI
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Table 1 The evaluation index system for ecological environment of the Qinghai Lake baisn

H 52 HRZ EERay EARET
Target layer Feature layer Indicator layer Ecological factor
G CINL L
541 T (P) Economic pressure Farmers and herdsmen population density
Pressure IR S & 4 5 1 A Livestock are grassland area
Resource pressures AW E S B Per capita livestock
. EEINAS SR Annual average temperature
D 25 L o
. N Natural state AEREIK & Annual precipitation
I 46 REH TS
Ecological environment State VR A Tﬁ%ﬁgﬂﬁﬁﬁl Changes in vegetation area
of Qinghai Lake basin 2 1 AL Wetland area
Resource state . o
safety index evaluation VAL R Desertification area
2 Y W K P EINCE T IN
M 3 P (R) Economic response Per capita net income of farmers and herdsmen
Response

FRHE 0 1

Environmental response

$f 1L B R H A Forest conservation area
WEET5 Jeih B R

Environmental pollution control investment

AR 2002 — 2010 4F 75 1 W U 380 9 B 0 AR AR 43 5 A
O (FR 2) A5 B 35 A R 7 1 W U R Bl A A 1] AR
R oL (B 2) . BEFERE 1 05 H A [m) B 4 AR 1k 26
SRS 25 5 (K 3D .
3.2 REEAMHS g B

T I 0 b Ak 2 XU 30 Bk b A AR A ) R 1 A
SR I, AP T E ST T PSR HEZE i H SRR S 1
VEL R A B, BT 2002 — 2010 4 75 3 W90 9 Sk Wi 2 EL |
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Table 2 Classification criteria for the vegetation change in the Qinghai Lake Basin

LR 6 45 2

Vegetation change level

Iy R bn it
Grading

WAL AR

Vegetation in the degree of change

—4 000<XNDVI<<—1 500
—1 500<NDVI<{—150
—150<<NDVI<(150
150<XNDVI<{1 500
1 500<<NDVI<<6 000

= w D

ol

HJF Bk Severe degradation
2R 1k Mild degeneration
HARANAE Basically unchanged

B Ag 5% Slight improvement

B FH -5 Significant improvement

WA RRE F EARAE MODIS NDVIfH .

Note: The grading standards are based primarily on MODIS NDVTI values.
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= FE #Qinghai Lake
B E JE iRl Severe degradation

2 B{EMild degeneration
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B E I #% Slight improvement
3 3 Significant improvement
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Fig.2 Spatial variation of the vegetation in Qinghai Lake basin from 2002 to 2010
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Fig.3 Statistical analysis of vegetation change in the Qinghai Lake Basin from 2002 to 2010
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Table 3 Judgement matrix between target

layer and criterion layer

FE MR IO S HR 3 A48 b 4 3 AR R ) S BT R R LA
BOR A O 3 i, BR85S G BB A L
A BUARXT R EAEZ o 1 1/2 ¢ 1/25 00 DA S5

I B RE 5 U PV S R AR TR A R A B
Ecological environment  Pressure State Response WA Z R 2t 1,3 447 BALTE 43 12K 0.20 .0.49 Fl
JE 71 Pressure 1 1/4 1/2 0.31.
RZS State 4 1 3
B R ; s 1 FESLIERN 1 45 H b7 B0 J2 0 R HE B3 4.
x4 BEGHNBEREHEFNE
Table 4 The weight level of the indices
BRI R AR FEFr0.14) R 0.62) W (0.24) D&
Total sort index Pressure State Response Weight
RMER AN % Farmers and herdsmen population density 0.17 0.023 8
ANIHEF LB Per capita livestock 0.39 0.054 6
& ¥ Y Livestock are grassland 0.44 0.061 6
AR SR Annual average temperature 0.08 0.049 6
%K E Annual precipitation 0.10 0.062 0
A8 9% A8 fk 5 Changes in vegetation area 0.31 0.192 2
1 H i A Wetland area 0.27 0.167 4
4 H >4k 1 B Desertification area 0.24 0.148 8
B R A4 A Per capita net income of farmers and herdsmen 0.20 0.048 0
B 75 YL VA L % Environmental pollution control investment 0.49 0.117 6
$F 1L & M L Forest conservation area 0.31 0.074 4

3.4 LAVED
FIFHAR GOIE T BN R 4 SR 2851,
A, =3R, XW, 3)
k=1

Ho AL S T MBI ARSI Z ARG Y, RR
FAHERAR AL S B R s W 3R 25 48 b X B Y
RHEAE .

W T AT B I A SRR 2 R BUR ISR 5 1Y
PRUEFEAT 70 G AR Al AR B 1 I I 2010 4F
L e R (E 5.

R5 ETHREZREEHIRRE

Table 5 Classification criteria for the eco-environmental safety

EREENHRIEE ERRETRE
Ecological security Ecological security

classification index

A;<3.5 5% Serious infestation
3.0<CA,<4.5 % f 3% Slight infestation
4.5<<A,<<5.5 Ti% Early warning
5.5<CA; <<6.5 HeA 2 4 Relative security

A, =6.5 AE % % 4> Reliable security

B i Qinghai Lake
B = 7 f5, % Serious infestation
[T 22 & f5, %= Slight infestation

T Early warning
[0 B A %2 £ Relative security
W 3EF % £ Reliable security

01020 40 60 SOkm
O — —

5 BEWRE 2010 EEERBERES K

Fig.5 Eco-environment security classification of the

Qinghai Lake Basin in 2010
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