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Abstract: The state of ecosystem services is closely related to whether the ecosystem is safe or not. The normal play of
ecosystem services is the premise of realizing ecological security. Recently, the expansion speed of desert oasis in Northwest
China has accelerated which has changed the supply and transmission of ecosystem services, and further affected the
regional ecological security. Taking the middle reaches of the Heihe River in typical desert oasis region as an example,
based on Pressure-State-Response model, coupled with the ecosystem service theory, the ecological security evaluation
index system of the middle reaches of the Heihe River was constructed, and the evolution trend of ecological security in the
middle reaches of the Heihe River from 2001 to 2015 was evaluated. The results showed that the ecosystem in the middle
reaches of the Heihe River was facing increasing pressure of resource consumption and environmental pollution, and the

pressure index decreased accordingly. As vegetation degradation and fragmentation increased in some areas, the state index
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decreased slightly. After the implementation of water-saving irrigation, industrial transfer, wetland protection and other
positive measures, the response index increased significantly. Overall, from 2001 to 2015, the ecological security level in
the middle reaches of the Heihe River showed a fluctuating growth trend, the ecological security index increased from
0.3748 to 0.5888, and the ecological security level reached the state of " critical safe" from "less safe". Among them, water
resources related factors such as area of efficient water-saving irrigation, ecological water consumption and groundwater
development rate were the main factors affecting the ecological security level of oasis. Based on the above research, this
paper puts forward relevant countermeasures and suggestions to improve the ecological security level, such as adhering to the
priority of ecological protection, adjusting planting and industrial structure, developing efficient water-saving irrigation
technology and improving public awareness of ecological protection, in order to provide support for promoting the sustainable

development of regional ecological economy.

Key Words: the middle reaches of the Heihe River; Pressure-State-Response model; ecological security;

ecosystem service
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Fig.2 Pressure-State-Response framework based on ecosystem services theory
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Table 1 Ecological security evaluation index system in the middle reaches of the Heihe River

HAr)Z N2 Eizt 7= Habrdtik
Target layer Criterion layer  Index layer Index description
RS T A J&H JSUN=E [ESYNE PR IVIN
Ecological security in the middle A¥1 GDP! AEFFEBESBAAZL/ (JT/N)
reaches of the Heihe River TR FH ! I5¢. Sl G et
AR it ! X 3ol A Lt Pt
KGRI 2 FHZK A 5 K98 TR A L]/ 9%
HF K TF R 2 Hb K ISRz 5 R K B IR B A1/ 9%
AR AR TEH HEBE A AL hm?
N SRV R T SOULIY R 2R
SOMZ NS SO
FeSNTIR AN R TR km?
o AR b B T AR km
T2 b T AL T B R km?
Kb DIl K e/ m?
KGR R KBRS K B TR R R/ m?
Wi S e E! S = A R L %
B IN=iaig AR BT A %

iz TRIE WL KR P 250 S HE 0.56, 7 0.65, WE3#E 0.69 , T3

e L s n2
FRCH KB 0,736 DU 5 R Dy 5% 1 T LS T4

A KA B RGFKE/m?
RPHEARCA L FEARUTA 7 I A LB/ %
Hega iR ss Hire? B4 55 B (e oo
P IRSS M V15 e 55 B B/ o8
SRS I E? SRR S5 B (B T
SO 55 18 SCARIR 55 B9 EL/ T

BRI 1 AGET AR, 2 K PHR AR, 3 AR, 4 9 R AU 5 e s

3.2 PSR WM ARACE i 2

MRIEAF (1) —(5) T T B i A S L WM FRAR AT .t 3R 2, 76 B R iR B % 2 fe bk &
HR AR K TR TR TR AR A e AT Ok g R e ) R G A S R B 11 2 4, TR R i S T R iR 5T UK
T H ,2001—2015 4F B80T K B ARG K T 55.17% , N HZAE bR 0t A 2540 4 B S i RE R die e s HOvR, AR 5
IR AL A 0.0617 , 75 A= 25 1 553 0 S T v i i X, A= 2 FK B 2270 5 A4 25 R G0 e e ki BE A oG, IRl e R
KR AR R IAh, 1T /K IF RSB 5 =k E AL 24755 T 0.60 , 2 B O DX 5 A4 245 22 4 1 52
3.3 AERLETHM

MRAEAI(6) JF 2 TR T B g 2 A 7 JIRAS B0 4) 25 ARG Sk 55X
SEPRIGOL, BESL AR FR RN PR (e 3) . LERFRI . 2001—2015 A ST i R T 18 B0 B B T
#2001 4EF S1H8H0CM 0.2615,2008 4EFE K 0.1644,2015 4EHE—E [ 0.0569 . ZF85Hk BN, £IER R
S0 FIT T I e 0 O BR A | e 3 BEO0) A 28528 4 ) DT IR R O BTG 5 2001—2015 AR AR B2 B A K s b
HIEaH . 2001 4EARZSFERCH 0.1082,2008 4E14 % 0.1313,2015 4EFE R 0.1236;2001—2015 4F i) 37 18 B8 K 5
155 :2001 4F0R N FE 800 0.0051,2008 4R34 2= 0.1590,2015 411k 0.4083 , i v 15 8008 K R 2 554t &4 58

http ; //www.ecologica.cn



22 4 AR A T T AR - A R ) SRR HR i KA T A A AP 9045

B GRS IS DX I A AR ER I IRV REL

x2 BARREESZEFNEREESNE

Table 2 Ecological security evaluation indexes entropy and weight in the middle reaches of the Heihe River

B 3= 75 1) e AR TIE] AR AE
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ALAEit FH # Application amount of chemical fertilizer - 0.9108 0.0436
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i RE T A Effective irrigation area - 0.9323 0.0331
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SCABIR S5 B Culture service value + 0.9453 0.0267
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Table 3 Criteria for classification of ecological security
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Fig.4 Trends of ecological security in the middle reaches of the Heihe River
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Table 4 Identification of obstacles to ecological security in the middle reaches of the Heihe River
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