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Health Evaluation of Sand Prevention and Fixation Belt Protection
System in Hexi Corridor Based on DPSR Model
ZHAN Yi, MA Rui, MA Yanjun, TIAN Yongsheng, LIU Teng, CHEN Yujiao

(College of Forestry, Gansu Agricultural University, Lanzhou 730070, China)
Abstract: [Objective] The establishment of a scientific and reasonable health evaluation system for the sand
prevention and fixation belt and the accurate evaluation of its health status are crucial for ensuring regional
ecological security and promoting sustainable economic development. [ Methods] Taking the sand prevention and
fixation belt protection system in the Hexi Corridor as the research object, an evaluation index system was
constructed based on literature review and expert consultation. The weights of each index were determined using
the expert scoring method and the analytic hierarchy process (AHP). Index quantification and health grade
classification were conducted using the expert consultation method. Finally, the comprehensive index method was
used to calculate the integrated health index of the sand prevention and fixation belt, followed by a case study.
[Results ] 1) Based on the DPSR model, the health evaluation index system for the sand prevention and fixation
belt in the Hexi Corridor was constructed, consisting of four criterion-level factors-driving force, pressure, state,
and response-and 33 specific evaluation indices under them. Within the criterion layer, the weights of response
factor>>pressure factor>>state factor>driving force factor were 0.344, 0.246, 0.225, and 0.185, respectively.
Evaluation criteria for each index were established, and the health status of the sand prevention and fixation belt

was classified into five grades based on the actual conditions in the study area. 2) The proposed evaluation system
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was applied to conduct comprehensive health assessments of three selected sample plots of sand prevention and
fixation belt in the Hexi Corridor. The evaluation results indicated that the Gaotai sample plot was in a sub-healthy
state, and the Mingin Changning and Hongshagang sample plots were in an unhealthy state. [ Conelusion] The
health evaluation system developed in this study can objectively reflect the health status and health differences of
the sand prevention and fixation belt, demonstrating a certain degree of scientific validity, practical applicability
and operational feasibility.
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Fig.2 Health evaluation index system for sand prevention and fixation belt protection system
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Table 3 Weights of health evaluation indices for sand prevention and fixation belt protection system
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Table 4 Grading criteria for health evaluation indices of sand prevention and fixation belt protection system
- - W5 5 2
— YRR Z YRR
2%(0.38) H1(0.62) 1(1.00)
AERE/K & /mm <100 100~200 =200
TR >16 8~16 <8
HEBFHRR/C =>22.5 20.0~22.5 <20
R K/ (m-s™ =>5 3~5 <3
N RE /(N km ™ =300 <100 100~300
T 2 7 W PEEY R ERRUdR
+4E pH =>8.5 7.5~8.5 6.5~7.5
d oK 3 A B Y <0.5 0.5~1.0 >1.0
A LT o/ (g kg D <0.5 0.5~1.0 >1.0
A [ R )E T IEL >3 <3 I
R B/ % =30 10~30 <10/ K E
TE AR Hikg 4/ % >30 10~30 <10/ T Hi 5
RRREEFEE/ % =30 <30 TRk EE
YNSRI 22N Eigiy oz RE/T
+HEgk i T4 B Yy P2 Wy 4
W 5/ 6 <10 10~20 >20
YRl F e B/ Fh <5 5~8 =>8
M) B R HTRE FET B > F 106 SERT i 0 10~20 Bk OHTH 20 Bk L 1
HE A A T AL P2 <2 2~3 >3
5 E7 A (AT £ (s s
A " L TECRIR s R
N THH it VE I /Wt I /9 L Bl IR Hi%f%yi/j@iﬂ+ﬁﬂi -
Epiia
HUBE I B S8 4738/ V6 <60 60~80 >80
RE B PN VEUELY BREYIN T B/ AR
A ﬁfi r%g <<270/>>1 500 270~699 700~1 500
REFI Rk A Tkl
AT HL HfT A ZAT AT —
FeAM 737 B <0.2/>0.7 0.2~0.3/0.4~0.7 0.3~0.4
B /m <5 5~10 >10
S /m <3.0 3.0~5.0 =>5.0
Ml E L e/ % <0.5 0.5~0.8 =>0.8
W2 e v ks LIRS
BUOR R AT I1 1/ % <50 50~80 =80
Bk R SR/ <50 50~75 >75

TE O PR AR AR S AL RE 2 R 3 P A R O ORI 45 45 T U AE JiR BEL VD [ 0 S B DL, TR I AR R 30 7L S 40 S 1R A ) s ik
PPV HE AR S Gt 3 . 2 MR o AR AR LR ) o ) 2 AR R A7 D35 D 3 265 00 5 7 8 M SO0 T A 190 328 ' T L5 HC I T A

TR LEARL 5 368 185 4 A8 A 76 T 8 AR W 7 ) 5 ) P S (1 5 MRS 4 20 P2 100 m AP Iy 13 15 100 1 LE B

BB B A T

TEAM AR D 858 14 AR BT R N T R MM 2R B BT S RE A BT A W R 4 AT IR RE 043 .

http. // stbexb.alljournal.com.cn



276

PSRV R 3

%039 %

x5 HEDPEDEMIPGERERER
Table 5 Health grades of sand prevention and fixation belt
protection system

R LR A 18 B (D B S 2
[0.80,1.0] it b
[0.60,0.80) W fgle
[0.40,0.60) A it
[0.20,0.40) A

[0,0.20) Wi fes

filt FRERAS < B VD [ Vb afF 1 AROIR S R, S5 58
B, B REFRY A R AR RE ), R S ARG E
Phw o MELBORR IS, % JEAE P R A A A S R e
AE 1 1A 20 4R I B V36 T IR 55, R TR A A
AT B BAE A BORA

P it BRECIR A - BV [ V0 A SRR S B, 4 Al 4
HoEEE B —E W A BT RIK I RE ST, R G H
T o RS RE4E 55 FLRH VD [8 V0 D B, {F T i 3B Ak 1Y
B AE AR, e 3 5 P4 T H I 55 g

A FREAR S < BV [ V0 4 ke Ok, B A
WA RE T B0 A A iy o — sl el . IR 55 D fiE iR
e B i 4, URE S5 SR B b, Bl if fE h 54K,
UIESRESL Ry YN 5 RN

T SRS < BHLVD [ Vb 5 25 M B A, SRR S22k A 3R
& 52 RE 1 5 R 23 Ik 55 DI RE L R 20 R BOR ML 25
EEL iy NP EVATIBE i SR 208

IR « BEL D [ 0 7 465 M T e, 4 38 5 A 0™
FiR b,k ARBEERE T, ARG LSRR
RE L K 523 B R e
3 EBIEIUES

A FE LA DY E R B 70 [ vt By 47 4 28 D Bk 50
G, B3 25 HAT AR AR A BELYD [ Vb A i, 7 13
fl FEITAN (A R PEAT AR FRZE BT, AR Z T A &R 1Y
Pt O R o LY [TV 1 S e T T o 5 R ) A
BRI, 2 T HEAMRAE BLARYD R b B A 4 Y
SR AU VDA 2% i ik 22 2 UK By 4 45 4 52 B i 2

BV AT EAE B 4 A R A AR, LGS 1 d i
JCCE/D A LR 4 0% 0 15 it v Y 2 550 7R S Bk 5
G, VBRIV S R R LAY 3 A BHL VD [ Vb A A5 F A R (5
AR A HE IR T AR A T AbR 4 35 3 15t 5 TR AR MR+
TEAMR DU D e+ 5 5 150D T e 2 42 i et e DA F
EORIR T R R 7 1 A BT T = = e o s A
Whd L kT B
31 #HiAE

20234 8—10 H , XF 4 B 3 45 BHL U0 [ v Ay IF
E SO ol TR (T i AR U NE R RA B 53
TiE, AR HE BEL VD [ V07 ) 23 8] 45 09 FRAE B A A5 R A
i BN Vb B A S A Ak U 3 2 1Y S8 B B B LR Ol 1A
YNWT T, 7 A DT TR O CIE YD e XD R G
XD AR sy G 2 P IXO i ) — 7K P 2 43 3l 86 3 A4
20 m X 20 m Y A5 o RRE 7 3E AT RE B SRR AR R A L B A
FET U MR E 5 1 m X 1 m/MNeEdT T 0

1) HF A0S 1l 8 Ay <0 AR 28 4 B g kL I
FR Vb IR IR R R A T R AR R AR L
D W B R A B R R B AR S8, et R
J5 VAR B BT 55 B R ) Al 2K R T AR A A B RR
fIE o 2) 0] 45 U A o T iR B AR X BEL > [ 0 4 1 A
JEE TR AR L BOOR YR BLIRAT 0 B B A TE AR &
FfE B o DU I E - ok A% 50 mm + HEICRE 2%
TEBAS/INBETT 43 2 R 4 0~10.10~20, 20~40, 40~
60 cm + J2 i - HERE S A 0050 56 2= I H 432 pH
CRE A ) K 40 o 40 B OB T 30 VA FLIR & B (R
B TR AR AN I BGED L 4D A R GE AR A A (R )
AR 202302 B AR S 2023) 2 3R HUAE FE K B AR T
W H OB AROR AR R Y K N E R AR
IEE USROG . BEHL AR E L 6,
32 HHIAEER

454 B AN R A 5 = AR IR 40 B 15 21 3 4R BT
oy B A R PE AN HR AR I ST HE (R T

Fo6 MHEHERFR

Table 6 Basic information of sample plots

Il
A b s
g2 FE b ﬁﬁh1%% K Bi7 47k 2 25 TEAY
b4 (ND KA (E) B /m
FZ /m
1 REEESTHEH 3896689 102°41704"  1340.1 1050 850 T AR AT AR ISy INEL 7}
YR ke
2 REBambix  38°86'98” 103°27'31"  1288.1 1500 800  Fr AR+ HEARI+ B & it Dﬁwﬁ ‘ffﬁ“
g/
. ) Te A SR A HE AR+ BT 7 PR R
= HL R R °53"02" °5828"  1286.0 22 1 '
3 HEAEBRBREH 39°53'0 99°58"28 86.0 00 1300 TR Ul E

T+ 38 PR b by 38 A R K Y A X L T BEL U [ Vb I S — ] e
http. // stbexb.alljournal.com.cn



6

FEANAE - 5T DP SR AL A a7 P 7E R BEL v [ 70715 By 47 44 AR filt B AT 277

=7 HEREMIERSITE
Table 7 Statistical values of health evaluation indices for
sample plots
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Table 8 Health evaluation results of sample plots in sand
prevention and fixation belt
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