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Study on Ecological Protection and Restoration Zoning of Mountain-River-
Forest-Farmland-Lake-Grassland-Sand in the Northern Sand-Prevention Belt

Under the Carbon Sink Target
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(College of Economics and Management, Northwest A&F University, Yangling 712100, Shaanxi, China)

Abstract: [Objective] The Northern Sand-Prevention Belt is a key and difficult area for the implementation
of the integrated protection and restoration project for mountains, water, forests, farmlands,lakes, grasses and sands.
The ecosystem in this region is sensitive and fragile, with a large number of damaged natural ecosystems in urgent
need of restoration, and the lack of systematic, holistic and regional management has led to inefficient resource
allocation. Under the goal of carbon sequestration and sink enhancement, with the ecosystem carbon sequestration

fEE N FEETE (2000-), Zo, TTEEAEMRN, WL, BFFJ7 I BHRA S SHEE . E-mail:15078930388@ 163.com:
LVl e ZEESC (1980-), B, m@FT N, @I, W, o o MOk S 5L R 5 BOE BT . E-mail:
gongzhiwen@nwafu.edu.cn

HETH: BB RFEELSTE (2020R053); BitE ARBEFEMHE 7 RITE (L 2023-JC-YB -192).

472



ENGEHEESIES SN S10 BIBIER T 7 23

function, life community coupling coordination and ecological security as the core, we will comprehensively carry
out the identification of ecological protection and restoration zones of mountains, water, forests, fields, lakes,
grasses and sands in the Northern Sand-Prevention Belt, and put forward a differentiated protection and restoration
strategy, so as to realize the sustainable enhancement of regional carbon sequestration function, and to provide
support for systematic governance of the Northern Sand-Prevention Belt. [ Method] This article uses the concept
of "ecological evaluation, problem diagnosis, and zonal policy implementation" to separate the integrated protection
and restoration regions of mountains, water, forests, lakes, grasses, and sands in the northern sand control belt under
the heading of carbon sinks. First, we compute the ecosystem carbon stock, quantify the level of life community
coupling coordination, and evaluate the ecological risk index. The patterns of the aforementioned three indicators
were then combined with the present features to create the ecological zones, and distinct preservation and restoration
measures were suggested. [Result] 1) The life community of mountains, water, forests, lakes, lakes, grasses and
sands in the Northern Sand-Prevention Belt is on the verge of dislocation, and the degree of coordination of the
coupling of the life community has increased by 0.0053 from 2000 to 2020;2) During the study period, the carbon
stock in the Northern Sand-Prevention Belt fluctuated down by 26.69 Tg, and the distribution of carbon
sequestration function showed the characteristic of high in the east and low in the west, with grassland contributing
the most to the ecosystem carbon stock; 3) the ecological risk of the Northern Sand-Prevention Belt showed the
characteristic of high in the middle and west and low in the east, and the fluctuation of the ecological risk index of
the landscape decreased by 0.004 during the study period;4) Nine types of zones are categorized into priority and
key zones for upgrading and improvement, key zones and general zones for conservation and nourishment, key
zones and general zones for control and protection, priority zones and key zones for restoration and management,
and general zones by combining the coordination of life community coupling, carbon sequestration function, and
ecological risk. With zonal management and precision policymaking, this can help the combined protection and
restoration of the Northern Sand-Prevention Belt's mountains, water, forests, lakes, grasslands, and sands.
[ Conclusion] The coordination of the coupled life community of mountains, water, forests, fields, lakes, grasses
and sands in the Northern Sand-Prevention Belt has gradually improved, the fluctuation of ecosystem carbon
sequestration has decreased, and the regional ecological security has generally improved. According to the results
of zonal identification, the Tarim River Basin, the eastern part of the Inner Mongolia Plateau Region and the
northwestern part of the Hexi Corridor in the Northern Sand-Prevention Belt should focus on restoration and
management strategies, the Beijing-Tianjin-Hebei mountainous plains and the central and western parts of the Inner
Mongolia Plateau Region should focus on conservation and nourishment strategies, and the areas focusing on
control and protection and improvement and quality enhancement strategies should be scattered in the Tianshan
Mountains, Altay Mountains, and the central part of the Inner Mongolia Plateau Region.
Keywords: carbon storage; Mountain-River-Forest-Farmland-Lake-Grassland-Sand; ecological restoration
zoning;coupled coordination; the Northern Sand-Prevention Belt
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B BRI TP R PN SR R DR R S R R XS AR (B D).

474



U E MO AR A S10 BrIKWERK 15y 237

N

A Zunn Sy
s Rpg Al Mo -5
‘\\
i,

-~ T =
8 LA o S
“Tarim Basin depression

[ S
Evaluation/m

High: 7311 Low:1

00 1,000 km

Fig. 1 Location of the study area
GE: EFREHERS RS THMETES GS(2019)1822 SHtREEHIE, KETLEXK.)

22 BUEKRIR
AR B SR SRR T B ZEAME B RO A 1:100 7 ZEAilH EE 4 E (http:/www.webmap.cn/);
2000 £ 2010 4. 2020 4 = 3R P/ B0 ok T 4 BRI AR a5 BE 4 GlobeLand 30 7 i Y ¥4
(http://www.globallandcover.com/), W E /S AFHL, AR, B, sKIsk. & AR L 6 Kt
s AR KB VR T [ S IR R R B h O (bttp://www.geodata. cn/), RIS BTTAL B
DEM 5 RJf T M B 25 [8) 84 == (http: //www.gscloud.cn/), $EHUHIEEE . EARE . VW8 EEPE, EE
5 B R AR T I 2 s R B s R0y (https://datatpde.ac.en/), RS KAE A MGETALEL; NPP AidE kK
P2 EEFK SRR KA R Chttps: /ladsweb.modaps.eosdis.nasa.gov/) MOD17A3HGF 7= s /K R EHE

>k H OpenStreetMap ( http://www.openstreetmap.org/ ) ; AN H % B % # >k ¥ T WorldPop
Chttp://'www.worldpop.org/) .

3 WA T

3.1 Wk EAIE DA s 1 E B S TN

3.1 KA A A SRR SR & KPR

AL FEAEAME AR T RENAIAS, EUSENSBRESRGNH LA AL
WARRE AL, FETLEatE. FUMEMEBEE TR EEN, £25 50 AP FUSCRIEER E (BB EEE, 2019;
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AR 22 i SR RARE
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relative height difference negative topographic undulation
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Moutain su 0.05
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bsystem
AR 1 HUTRITEVA BRI A e
0.21
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KA 1E KBNS
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Ky WTF & annual precipitation positive water resources replenishment
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Water and the rate of water positive proportion of water resources area
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0.28
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. 0.26
d-Prevention Belt grass coverage rate positive grass land scale
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AR A i S 1E B RN A A 3
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_ | J Y
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3.2 ABERGHKEE

321 WRfEEANE

InVEST H5A7E B ity 2 0 AR PR AN RT3 BE L imr BT AREE, 2020). A iz H InVEST 4 Carbon
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Ci=Ci—aboveTCi—petow™Ci—soit 7
)
i (8
Ctotal:ZSiXCi’ (izly 29 39 Ty n) )

XA, CoAMZE i BIBREEPE, Ci_apove Ciobetow Cison 2 WIS i fth A ERSE R, T EY
EIREE . LIEBCERE, SO EHARIH Y i BT, Cropq 9 X 3B 2

322 WEEMEIE

677 B by s B, SRS BRI IR, SO0 R L AR R 221 ARAR SR IX | 55 BLATAT i
TTPERE AR P 58y v ot DX R s VB 1 P 5 X A X3k P 3 8 20 AT B OE o A KPS 25 2820 b )
T 5 o5 B0 S R VE T I M OCWE AT (2 miikas, 2003; RS, 2023), [FINFEA 698 K 0 AL 4 B 25 i
RN 3k 5 52 B PR KRR B 52 2. 2% (Tang et al.,2018), Kb SCAEBIFR R (BRG/KEE, 2007;
Alam S.A. et al.,2013; TRANSE, 2018), 455G AN BE AR ER X ik 2 AT AL AE I, TR s s G2

2, 2023):
2 FE K I [a] A AR
MAT<10°C:
Csp=0.07xMAP+79.1 (9
)
Cpp=0.03xMAP+14.4 (1
0)
MAT=10°C:
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Cgp=0.03xMAP+45.3 (1
1
Cyp=0.02xMAP+5.87 (1
2)
2 LS B [l A A Y
MAP<400mm:
Csr= — 5.8xMAT+100.5 (1
3)
Cyr=— 1.3xXMAT+16.7 (1
4)
MAP =400mm:
Cgr= — 3.4xMAT+157.7 (1
5)
Cyr= — 0.4xMAT+43 (1
6)

rf, MAP 1 MAT 73 5 9 B K EEANEEL) Rl CopMCor i Al N2 FK A IRAZ IE PTG ) 1235
W AR s Cpp M Cryad ) N2 Bk K ARG 1E I 45 21 i) AR W) i o RE AR

Ksp=&, st&; Kgpzﬁy Kgfﬁ 1
Csp Csr Cpp Cpr 7)
KS=Average(KSP, KST) 1
8)
Kpz=Average(Kpp KBT) 1
9

A, Kop K gr 53 05 HE e /K R0 O 30 3 FEAS IE R AL, C o MIC 20 BN A KT B 25 R B /K
R A AR B A . Kpp MK 20 375 SE R /KRR I AE D BB G IE R B, CppFIC 53 B A
[ 7K1 25 B8 B KMV R A AR D R AR KoMK 73 3 0y - S PR A ) el s P2 PR e 4442 1E R B
BIEFTA IS FEANR 2 . AL, ASCBIEFT s R SIA TR AR (=%, 2013; {47
£5F, 2023) ZRRBUN, RAEH—EREEE b B HEm IR A SR

Fz2 AtASHEARLMFIA LB REE (Mg/hmZ
Table 2 Carbon density of different land use types in the Northern Sand-Prevention Belt

(Mg/hm=

RAH

X i3k R i far it i KI5 B Hh
area Carbon pool mland forest grass water settlement Unused

land
AR TR X C_above 0.15 10.72 1.38 0.06 1.00 0.26
Beijing-Tianjin-Hebei M C_below 10.72 29.31 3.45 0.00 2.45 0.00
ountain Plain area C_soil 76.83 90.67 70.80 0.00 49.87 22.25
N 52 e L X C_above 0.10 7.03 0.91 0.04 0.66 0.17
Inner Mongolia Plateau C_below 1.41 19.22 2.26 0.00 1.61 0.00
area C_soil 73.49 86.73 67.73 0.00 47.70 21.29
C_above 0.19 13.54 1.74 0.08 1.26 0.33

T VG 7 AR
C_below 2.72 36.99 4.35 0.00 3.09 0.00
Hexi Corridor

C_soil 102.9 121.4 94.8 0.00 66.8 29.8
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RUFIBT/RIEILARAME  C_above 0.11 7.61 0.98 0.05 0.71 0.18
JR X C_below 1.53 20.79 2.45 0.00 1.74 0.00

Tianshan and Altai Mou
C_soil 80.32 94.79 74.02 0.00 52.13 23.27

ntains area
C_above 0.11 8.14 1.05 0.05 0.76 0.20
& AT

C_below 1.64 22.24 2.62 0.00 1.86 0.00

Tarim Basin depreesion
C_soil 37.79 44.60 34.83 0.00 24.53 10.95

3.3 EWMESREIEHAIEE
FELF5 75 FERIT 78 X G ] SR P R Al b, A SRR ToA% I ROBEREAIE 75 X K1) 23 9 SkmxSkm (R #E, 12650
SRS R FIUERE @ s A S R FE 2 (ERD (BRZmEE, 2014):
Sy (2
ERI = ; A—; (E;XR)) o
b n SRR ECE; 4, 0P8 j WAL i (AR, A WIS j TR En Ry72 3 WL
KR i PR FR BN E 55 T R4
FORTHRE Sk 1 AT SO BT IR, IR L L O B AR B = AR AR B ST
fe% AMBIRLL 0.5 0.3+ 0.2 MALE M IFHATEBIN GREDREE, 2014) FRREBRE 2 i 55 5 ) 7
SOWSRBLLE H A PSS M S A . T A RS9 T NN BRI I, AR, B, B
Moo K3 KRR, MO HMETIRERKOURE 1. 2. 3. 4. 5. 6 AL, 2016), H—{LAabE 5753
ORI NS5 B HR R, . THE AW 3 Pios:
#3 EVUTFHEERBHELAR
Table 3 Calculation formula of landscape disturbance index

SR E AKX SHE X
landscape index computing formula parameter meaning
ST E;=aC+bS;+cD; a. by cHEIIFAHNACE, H atb+c=1
SOMB Y B R 3 G=N,/4; NS | PESEL, A9 T B
LS B A g:ﬁ—% Niw AB SR L, ARG
i

MBPAARTEE, B i FBH S R BER R b LRI
SO HRIA E 4R %L Di=dM;+el, MR, NBEH T SRR Z L do e AR FIE IR
&, fE%AT BRI d=0.4. e=0.6

3.4 JFHESHEESKRIFMEE=ZRSEX

L KPR D2 A SR RA % 7 R ARPEAEAE . AR eI L AR R &, & —kmisies. 4
L FARRIURIAES IR, RBATREMOMHER. H8 TRIVES ARG BN, RIEERE
TRGER, BWETRENDEMLA, 2P A TKEEBRZ . AR FEEA RIS T,
3 [ B D e AR IR AL AT AR 2 ARG B IR o [RIRN, A 2 DR NME B IR i A S V8 2 e 81 - b R P 5 4 11
A, XA a2 B, mXRARET, BRI SNSRI H 20X LA RO, A ardtlA
R PR PEAE A 5 e s DLgERr . BRIE, ES ARG TH 2 E2rPRE T, RAES ARG AL,
e i 1 A 9 [ AR R4 . Y TR AR DR

S B3R, ASCARKAR b A4 dn L RO A R, M SEAME SRR - 10 e DX AR - R
ARSI E” 170 XHESE,  ARAE A DR dn L R S B AP BIBRIDARE . 57U A2 25 XURS: A AR R AL AN AR
witassy, R, BB A SR AER =5 X, RYE S I X ARF LA 22 57 52 AR UL FC (1
TRAPAME S0
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(1) —GorIXJ7ik. — X5 B AR @A SIS 1 FERIELE , KR B AR SL 10 S5 A Xl 7 X el A=
BRI BRI R, FARS K0 X BT LL . AR ARG w8 ALrBiba AR AE EE R
ARV (2021—2035 4E)) Z5EAbTrBivb s BHIR IS H AR, Kb Ty Bivb sty Akl 7 AR
FEE . JylnaEsy XS5 RS TZE W, ASCUAIA RIS A — 27 XHI AR, 4 Rl A 7R
ZARMEJEX & BRPFRIR. WIPOERE . NS R sUESE LR IXAE N — 2 X, 98y X
45 RN S Fral R A T e e

(2) =y XJ7ik. — 9oy X EAERI 7 & X T — AL R B S TR . 2%, Ab7Bvb
XN SEE T RAVAES TR, £ HRTTREI . S0t ) LSRR T, & X B ASE RS EZE .
FIXE 2000~2020 FA ar AL RARE G UL . Bt AR RS FR B AR I K, Wl DU AR BRIRAS
AL TT IR (CERAESE, 2022), PURYKHE F A B3 400 X8k, KA PR BEIRAL e RN BB 2 7R T R AR A IR
FRBEE X Hrb, #EWIHE. RiEEFEIEKEF N HAS RGOV IE, RNZXE& T RS
A B2 R R, [EBRDIREA BT T RE, IR AW BT, AR Az dn, NAENRAEX IR EE,
St i AR AT ARSI SR E IR RIS K RS R E i I K X, & RS RYEEE)
MK ez gt — 3 0g, ERIReRe s, SRR, MAE R IEE R RTEX s FE A,
Wl fe . AR KR RE A 4 S WA e i X, ARz i Bl b, AR N 8 XOT R AR 9
BE. FHWKEHELARWT:

n|B (2
m= Vi 1 D

A, m NEHKE, n WER, 4. B NEXEE —FENRE —FA ML ARSI RE. i
AR 25 KBS AA -

(3) = X7k =257 X B ERME A dr SL FA PR RDIRAS . [k Dhe S5 AR RIS HURRHE, B E X
ARSI B E R RS A B, SEUERRIPB RSN X & XE 2020 FAEmILRARE S
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0 FF. 2020 FAEM L EALZESIEE TN 04491, 0.4468. 0.4488, IaAAIK T 530 40 WAk T 6 1 1R A A A
fiE .

&l 2 2000~2020 E4L AT HE GEER R FRGEZATENES

Fig. 2 Comprehensive evaluation score of subsystems of life community in Northern Sand Control Belt from 2000 t

0 2020

RS HOR I, AR R X AR A 3L R LS PPN R B, 2 XML WA,
B AREBIR S R IR L T OUBR IS AF, (BN DR, @RI, N ¥ REH/ T EF
TR WEHTEIEX S WG ERLE 2000~2020 fE[A) A fr dt AR G AP RSB T, EITEE K T RG4S
OGBS TR, W WK BEURER Z 10 BB R o B BRTNRISCE 2000~2010 4R [H] 757K P FEAIS,
T RGBSR EAE T I TR R B s R U B B DA B . R IR R 2 Ll AR AR SR X M —
—/ME 2000~2020 FLRG K FEARHI X IR, T BT 2 X R E bR, X, W1 RGN TR
B THT R o

4.1.2 LA FLEIARE S PR IR AR 1

T FEIAT R 5 0 B2 S b IR RREE, 2021), Kb T7 B vbaiy 28 di 2L R AR 5 Bl R 0 5 45 SRR 7
NRIFHHE (D>0.7). FEAM (0.5<D<0.7). #Hillu’kiH (0.4<D<0.5). BEKIH (0.3<D<04). P
FERIA (D<0.3) HA%%K.

BFEIARAL b, A6 B TE 20000 2010 2020 42 =ANEF s AR i 3t [F) 4RSS B 233 04600, 0.
4606+ 0.4653, SfA L BEACTHR L FPRE, (H& 7RG L MFRIAGES KRR, Hrb, sUaslH-rRIX .
WSt X L 5 BRI fir 35 R AR & R PR AT B8 T o JTPEE R R L AR 7R Ze Ll AR AR B R X
A IR S R T RS, R L A L R R S U IR T 7%

R4 2000~2020 FEAL S BF L E I EAFEES R
Table 4 Coupling coordination degree of life community in the Northern Sand-Prevention Belt
from 2000 to 2020

A WMAE Coupling coordination degree

TS L P

I B x W R IX T V4 R R LR 2R 2 1L AR iR X P& BRI o
X >33
time Inner Mongolia Hexi Corr Tianshan and Altai Mountai ~ Tarim Basin dep
Beijing-Tianjin-He All
Plateau area idor ns area reesion
bei area
2000 4
0.5708 0.5066 0.3519 0.5245 0.3460 0.4600
2000 year
2010 4
0.5775 0.5094 0.3589 0.4933 0.3638 0.4606
2010 year
2020 4
0.5905 0.5309 0.3495 0.4876 0.3682 0.4653
2020 year
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Fig.3 Distribution of Coupling coordination degree of Life Community in the Northern Sand-Prevention Belt from 20
00 to 2020

I e L 4 A A AR i 3 R RE & U R AT nT AL ) . A TRlo0 A b, RUEESILHSF IR NS
vt JER DX PP ZR R R L DX L 7KObK FE R b R 5 O R P s, B BRI T PG AR P 52 v SR X P
PR BERAK. b, RS LT SR X DR A A X O 32, HR T X SZ @i . 958 e X DA A
WX A, ZREG R i AR AR DR B A A K& XIRAE 2010~2020 4 (8 #3808 R A X, F=00i1)
IKBIEAF SR A A AR B RGN R RIRML 1564, #2040 Ty 5k, &7 RAEME
B PRI R R . R L AR R L ARAR RS X, Rl Ll BB 2R 2 L L ik B 7 DX e A i L R RS & B
WS, IIAREERIK Sy . ditaiese AR SO AR IR L TR SR . S8 R X U, VAT P A JER
JEHEB 3 EARIBRAR I 7 a1 P AR B EARIER . BRI TR AL, T RS —
FMOR, A dm L EAR L TR IIRE

4.2 dLARBEESRGERINEEMN ST

421 R RGUKAE RN A2k

AEET InVEST #E4Y Carbon BEHUN AL T7 B vbaiy ik i S 2E4T IS, 7E 2000, 2010, 2020 4F =)
WAt 4 N 9191.06Tg. 9056.32Tg. 9164.37Tg (1Tg=10Mg), Hfit &AWL/ T 26.69Tg, (HEINSEI
JaYEHRRIE . 2000~2010 SRRk fif kb T 134.74Tg, FEIEN 1.47%; 2010~2020 “ERifig =380 T 108.05Tg,
HER 1.19%.

MRt Bk, BT AR TT B vb Ay A S R Gk R TR AR K, TUBRER EA 50.84%, KIS E ik
FHHUTTHRZE ARG, AR 1% (GR 5). #ftth, Mt AR S 002 ok i 2 1 i = 2 BR], - b [] oe 3 m
B EIEINE 46.23%; FUHLTHIFR RS0 & Bk i S 08D B d R A, B R A 2k R Bk i & S AR
B 82.14%, (HEMYRZACITBIVDH RS RGuhcfit = N R EoRIE. SR HHITE 2000~2020 4F [ Ak fif
N TIBRRFEEIG N, F G T @R A AR KR EY K, A, #n @ ARG R T AR R
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G R B A R
&5 2000~2020 FALFAFHLHAE LMt F AL BIEE (Ty)
Table 5 Carbon storage of different land use types in the Northern Sand-Prevention Belt
from 2000 to 2020 (Tg)

I B Bt it Hiith K3 B A
time farmland forest grass water settlement  unused land
2000 4
1699.44 927.29 4848.65 0.11 58.74 1656.83
2000 year
2010 4¢
1686.65 998.63 4569.04 0.10 66.24 1735.67
2010 year
2020 4
1839.17 1016.01 4519.72 0.12 112.38 1676.96
2020 year
2000-2010 4
-12.80 71.34 -279.60 -0.01 7.50 78.84

2000-2010 year
2010-2020 4F
152.53 17.38 -49.32 0.02 46.15 -58.71
2010-2020 year
2000-2020 4F:

139.73 88.72 -328.93 0.01 53.64 20.13
2000-2020 year

422 HEBRGFERYIGE A 73 A& R

Ml &= W Ak E (B4, db77 B [ fr D Re e X3 E 2 30 H 2R & A R s 14 7 A R AE o ik
fith B B X AR LA S P X L R ARIRAT R 22 L bR B i DX P 0 R 9 St R X AR, ARME X
8 B AR RIS BT T P L AR P S v R DX

Horb, RUEE LA R X IBS A 93.07Mg/hm?, I DML 32, SRR, BT,
[ BRGE o . NS R X CE TR N 55.64Mg/hm?, PEEVDEE 4, BRAEEEAL, AR NG
By, WS DURSERLE, BA—E MR 71, WP E BT R BN 46.88Mg/hm?, A7 I AR ik it &b
A, Mo, PEACHEBIRI SR A B R A AR, AR ERAEIMCT IR A, B BRAE R . R LB R 28 1L AR
MREL G X PR BN 52.83Mg/hm?,  PHRGHBAI R (hy A ALYA] 2 [X dok [ B R ek, 2 B A vl R BRI v
VI, BAAT AR B A B, PEALET IR /R 28 L Bk X IRAE 2000~2020 4FJ5 v E, Bl T FREH
B ORI T B N 18.61Mg/hm?, % X I N 35 v b B0 03T A, BB BE D2
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Fig.4 Distribution of Carbon Storage in the Northern Sand-Prevention Belt from 2000 to 2020
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KA [ LA BEHE AR A AL . X5 P 5 S R X IR BUE R 5 RIS TREA G, [
I, 85 BRI R SRR W, 0K 25 7K PR Rl A oA A 1) P b ) B () S AR R (it 7 0 2% Ao i 208D X
WAL T R AT R Z8 LR AR X B, YR T R ERLHOR AL, i X KT R miE K 7R =7
R RRER 5 HEARSE, 2022), JRiBvbALBlE.

43 SMESRERT S HHFE

TEMRE R b, w25 U FR EB AU AL 7 B vy A A5 R e B AT . AET7 B Vb7 2000
£ 2010 £E. 2020 SE ) FMA A XISTEE BN 0.240. 0.241. 0.236, sk ZH R ES. a8 5w R
SR ERT A S RSB EE AT rT AL 2] (B 5), HR4E B 2RWT s 2o LRI 3 MRS (0<<ERI<0.16),
BARKBS (0.16<ERI<0.18). X% (0.18<<ERI<0.22). #im MK (0.22<ERI<0.27). @M (0.27<E
RI<0.30) FiM552.

ATLLE W, dbo7Bivbam S RIS AE A A) B2 AR Mo . Bom. mxAR XS E
3T R AR ZR Z 1L AR B i XA AG . B EEORTRT s VAT v AR PR AR LA S A Bl s R X PR .
, RALFIR 2R Z8 L BB AE 2000~2020 A [A] AR 2 XS BRI, AR S22 4l I JEI, 5 DR AT e i X 380 fige 1
5, FAEWRE A, A ZBIR ], KEEHGE AR, SEXIRA SRS IR, 5
I AR X B A R0 A T it FE L P R X WS I XARES . Hor, NS i X ) 5 G R T e
IR DG 2208 B BAE 2000~2020 4[] AR 25 XU il 35 PRAIK . SR 30 IRIBTE 2018 FFEA AN LK TR, JF
BRI R GEH, ARG RR) AR R 208 B R R R D N £, AR
GECNTEE, BrTHiaeuam, DRI AE S XS — 2 PRI
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Fig.5 Spatial Distribution of Ecological Risk Levels in the Northern Sand-Prevention Belt from 2000 to 2020

4.4 EBFRIEENX SR

4.4.1 LSRR IXRG

— oy IXAZ IR ER SRR Ty . — o IX DA R F AR A TIESE L (L Kb R B S5 R 2 e B
NEBR, $EACTT P RS R A S 7 R FERIESE . AL UL AR SORAE N — o X B, F
AET7 B vb i dl 73 9 R ALRIRA ZR 28 L AR PR E B DX L B BT TR JER . NS R R IX L RUEE S T
JAX 5 AKX

TGy XA e SR RR U R RN, [ B Dh e S X SR AE A 2 A AR T TR o) o BAABTT B al 2000~20
20 AR A AL FARRR S BRI RE B A B R A A XS A B G R AT A O AR, R AETs b &
DNESHRIPFBEREX . EAXE KX 3 KR X K, XA G HERD, U8 7.9%, X
RS T e iB sy, MOV RAESRERE, K@HlEe s B X2 Bibmas Rt
B, AR A L RE 47.79%, 2K ar SRR AARR S bR . [ BRDh RE S AR RS KR AT AT AL,
SOaMRE R, NSRRI AIE SR E A X — BT S EA 44.31%, XX iR D) se A= 25 2%
AT, HET RGN RIELIIRRE, WA AREEER S S TRENILFEEN T, XX
SRIERET AL, BAEAESRPABE —BIX.

SRy XAZ A A L AR RS S R L [ AR Th REAI RS KR IR K 70, DALY B AE S IR E R Y
HFRS o XHAETTBrbay 2020 SEAar 3L RRARR SR BE L R AR AN E S KSR BT Z-score prifEtl, 12
G IRA 73245 2wk fif - AR S XARG- R L =t - (R AR 2 XURG- DU L I - v 2R 2 XU - R 1
AERRH fif - i XS DR DO PSR AR, 5 SR A 22 S A AR A AR YR R

(1) fRBHR fid - e RS- e 0 U1 P FF) XIS B B BE 085, %% 1 RGT I R 9 vy, (HAES RGUARXTIESS
R RARX, PUIaRORy . BRSSOy E BT ), AR XS IR St = A R T8, k4
SRGIEEREE h k.
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(4) fEftE-m K- IR, AERGH SEmREE NI, PiTitie iz, EERKRRZE,
Iz A AL FE R A R s, ML AIREE. BENERIREX, RAANTEBERNE. ARKE T
BRI, XA SRR

FE 204y IX A b8 hn DX e AE i 2L RS S PR R L [ A 5 2R A RS IR AIE, 19 312k R 42 i ok
X, MREFELAX, REBFELAX ., REEFE KX, FREPELAX, ST —KIX, BEHHE
A BEERME AR REFHRE—EKX 9N =%rX (H6). XM RER, =HrXPRIE
JFRA S X AT EE 5 X AR (5 EEEE N, 0508 3.04%F0 3.90%; 1R 8 IKFEE A X X B 80 4>, AR 5 EE 20.
83%, TRAERFF—MRIXAE 25 MXE, ZHWEF A TIL 7B R B R X E S X A — kX 3t
s 10 NMXE, S mECAERG BREBEH—RXVERE R, WG 30.05%, 633 ANMXE, BERE
XS 15 DXE, BERENEX S 4 NXE, =FED0 A T 7B b v .

P g
Beifinig-Tianjin-Hebei
dountain Plain area

& o 250km
| I—
" TR X R AT LA SRR [T A A
; T T TR X sk I S

6 EFEITHEESSXE
Fig.6 Ecological zoning of ecological function area in the Northern Sand-Prevention Belt
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