e [

Faot Ha
2026 4F 7 H

JOURNAL OF DESERT RESEARCH

3 N3
e Vol.46 No.4

Jul. 2026

BRI IR 45 LT 2 YRR S RIS & AR RID YD A S R GEURE S IXWFE [T ] ML, 2026,46(4) :22-33.

ETZHEESFEAEHRI/RID D
ESREEEST XHR

EEE, BRE, AREL, A &', BHE, L #°
(LTEEEle Wl 2= be , IR WP 274015; 2 INZRAESRIERE SUFWEoTRT, INAR TFrg 2500025 3. [EF}
BTG E SR PRI B T 5 X A2 4 5 RS R R 4 [ i S 5 D Sk YRS RS , HR 24
730000; 4.7 B[R KA S AR MM ey, TR )11 750002)

FEE . 52T 2013—20224F NDVI.NPP . CLCD J i 3 i 55 2 Y e A 0 R+ 35 AR L) ND VIR CV AR B HHIE S
B, H I 25 NPP . CV \NDVI I R G B 50 1 A AR R R A IR &R PR R IO VD M AR 28 R T DI RE A X
SRR RFRIX T FL 4 435.3 km?, AR E(91.7%) , o 004 F RS LIS EE A& LRIl A0k BBz X, KA
T Hb 3 BT T oK B R WA X5 Fa 5 X FR 59 471.3 km?, LAAR H (62.6% ) FIHLHE (35.4% ) g 3, A& AR TR 434 T
Hurh AR ARG, FH e AL H b DX AR A A RO X T R 27 979.8 km?, LABEHE K 32 (97.2%) , B 4R T AN AL ) 7%
FRAEHE A T2 B AU TR 5 DX A1, H Al b DX 300 5% A A 0 B 3 5 IR AR X T A 22 731.8 km?, DU IR 1K =
(18 483.5 km?) , £ AR \REHRAC FH S AU R 240 B 25, 4 FE A B8t o) PR 0 7 o FH b 05 Ry 0 B, 3 A B v
ACER AR A b o R AR s AR S X IR 8 472.2 km?, IR /K #3R (54.8% ) FlSic i (44.9%) b 3, 2 HAR &S A

eSS e 8

KR BHRIDTDHL; AEABHEE; FES s AEERS; WiEnX

XEHS: 1000-694X(2026)04-022-12
HESES: F205

DOI:

0 35

R ARG DR X ESIE T X #E e, 11 DA X
Rl BB M AR 10 23 18] 43 X 9% mT B 91 2 19 {2049
() X 3843 S BEIE T, 1898 4F Merriam™ 5¢ 1l 3€ & 4 A
P AL X K . 1976 4F Bailey™ 44 H I 2 il 5 [
A KIREA A HIERE L EESXRITE,
HEA 21 2 LUK, Bl 25 A\ P S5 AS W Fn A 25 mT
FRo ke B [ N AN TR IR AR S
X AR IX ST X Mg SR
1 X R AFHEA T AR R

H AT, ZE AT RR 4> X AF 58 22K F 5 e
R M BE AR R 2 M Ay ik
TR EL AT AR AL e 1) DX 3l i S 30 2 ] b i A= 28 1)
ged o3 s Ml A R T E A MAES S IX,

rfE B H:2025 - 08 - 28; BB HHEF:2025-11-05

10.7522/j.issn.1000-694X.2025.00170
MEFRERG: A

HEATAHIL B D REAT SR SE > . BARESEHESh T
A7 DXL ph BEAE 17 S B B4 , o 0 A 23 BB
FYERYPETIBEE TR (BANAE A o B S, AT
BEXH A= 25 DI RE o X L AT ST A D IXKIUAE Y 2 R
PR ORAP R BT X R BRI, A7 1R R AT ST HAK,
BA T2 B0 B — T E AR, i = X I T A2
AT RE 7> DR AU RO A, R 200 T R H T
IR RWTFT , = A AT BE 2 X A5 SR (0 T SEAE 5 i
WEPEAT R 0E— 2D Bk o 4T, BEE RS .GIS M1 £ 4
iRl & BOR BT A, 35 75 TEAN R 5 N
SWF5E B AR, R T E PR E S AR5 5 00 ) 5E B
W AR bRss & P E R R 2EAT KR ST RE A IX,
BN IZ U ) BT

BRI T e [ 32 2 AR X, 2
VU R Vb 3l 22—, 4 8 32 Bl AR R V0 SR,

FBEITIE [ F ARBFER4 I H (32471969) s ILZAR A H AABH#FE 4191 H (ZR2023QD089)
PEE BT : 222 (1981—) , 2, IR BN, {4, 2N F b3 K KD i FEFSE . E-mail: aiminliok@126.com

B{S1E# 1% (E-mail : panyanxia@lzb.ac.cn)



543

R . FET 2 YR A SRR G R RID U LA 25 R GEIRE T IXFSE 23

D% T REMAMRZE, S RGN, SR
DX AT DR 2524 1) F B O U B ) 2 R 47 A AR R B
1R RIOFI FH PR 98 R S AR A g2 AR S
fil & 2013—2022 4E NDVI NPP ,CLCD & 3% Ji %
P B B AR ELAY NDVIGHI CV, 44 22 35 NPP.CV |
ND VI Fil - b ) FH 27 78 0 B 1) 0 e AR & 6 BRI
WA S R G HATIIRE 0 X ARWFFE AT B A B R
W VD b A b DX ) AR AR T REE A7, TN AR R K L4 X
RN A3 B B A A48 206 B it %) 1 A2 L TR AN TR X
AT S 2T G Bh A LUCC A4 RS AR I A 25 A 1 SR s
1) 1 5 2 LRI LAtk L AR T Shy L AR FE I R YD — A
AL R PN E 7 NI R ) A (T 2 L | A B 5 2
B A A % 4 Bt P 1R I I R S B KT
PRALE AN I 3

119°E

118°E 120°E

47°N

42°N

1 HREXER

BRI U0 A ] P S5 oty i Dt 1 AR G Dt
L PR AR T R AR IR R R Y o
DR D)o P R gL B, R B AT
IR PG, B LA LR L B, LR i 1
Mg 42 AR B P L P g N ] v R]
i BOP JRURE , JE AL LR 2e e I e e o
AP LY LA R H S v BUR R s RO I
P T LB Bk O T AR SRS SR s AT X
E BRI DR TR I L B bR ZE HEE ]
BRURIDHE AT LS BRI A 3
i BRI 223 P BRI X TS B RHRID 22
T R AC T 4% 2 HUDUSE 5 A R, 7 AR
A EL RDOUL T R AL 7 A i B - L
121°E 123°E

122°E 124°E

47°N

45°N

| 44°N

43°N

42°N

. A—

41°N » 2% 2 S 41°N
118°E 119°E 120°E 121°E 122°E 123°E 124°E
— YRR - HEg5 BRIV HA S

TE BT [ ARG IR bR b 11 IR 55 1034 67 1415 GS (2022)4309 5 e b [ 1 112 , i 161 120 3 TE A& B
BT BRIV

Fig.1

BHR I VD Hb 8 Rl 2 5K i o 2 XUk

A BIEREK R R, FHRIRA S5 °C,
A [ IK B 350~500 mm, 1 70% kK AE TR R, 5
RS TN S ey ST INIEDA I N (o INATE VA7 N (e I

The location of the Horqin Sandy Land

SENE T PYLL AR A5 o v b o T AN R
SF5 0 22 T SRR 0 S TR L S 2 L, A ol e X 55
B RGERY BTEERT o A PE LA B ALY A A
EEBRGAE R BT IREIESE, B2 T 5



24 rh W 55 46 5
MR R AEB RGNS ASCURPRICYS  0.89, 5 B IE ARG, R W H RAE 5 19 NPP & 5

i E A WF5E R BERRE R 2K I0 V0 e 3 18 A B (7T
ﬁﬁ)éﬂ/\ﬁ%?ﬁ@ ) 4%\@*/[{2/‘] 12.31 ﬁkmzo

2 HHEIRENE FAbiE

2.1 HRIREX

2013—2022 4E IH — L ¢ 45 £ NDVI(Normal-
ized Difference Vegetation Index) £ 4} ¢ J5 T rp & B}
2EBE IR RL 2 EE HUL (hitps ://www.resde.cn/)
2B R R B b R 5 BRI Y T A b ]
5 48k A28 Ab 3 SR AT BAJE T Google Earth Engine =
A6 1 Landsat 128 BB I , 506 25 0] 0 e
930 m, BAMEOTIE N —4F ND VIR K AE, fHAY
W R [-1,1]. 2013—2022 4§ 4] 4 7= F1 NPP
(Net Primary Production/Productivity ) #ff #% %5 4} >k i
T ER 2 B B AR R 2E 5 e (https ://www.
resde.cn/) , IZEHE A3 (0] 73 HE3 4 500 m.,

2013—2022 4F H [ 4 #3355 %di 2 CLCD(Chi-
na Land Cover Dataset) , Fi RN K24 18 B GEA7 A8 Fll e
W 24 4% A BA 2 43E | 38 3o ik (http://doi. org/10.5281/
zenodo.4417809) 4k, 1% K #is 3£ F Google Earth En-
gine V-5 H1 Landsat 28 B 1 , 25 [8] 73 HE 34 30
m, (8] 73 R N B AE 2B - A 55 2R R 5
A H R HEAR (B KR UK T AN
B MFRAE S ABFFCR FRHRIC P 30 m 43
R A BT = R R DEM (Digital Elevation Model)
T A ER MR ARG R O

2.2 HIETIALIE

AR SCOR 22 4 B A SRR AE AR B 10 7 X REIR
WV AT ARSI RS X o R ALk R AR SRR AE B
Pt 23 18] 3 HER N — B B 1R 2548 34 B X Je B2 4y
XG5 R W AE 2, B Se A H] AreMap (9 XUk PR
I {8 = (Bilinear) %} 2013—2022 4F NPP % 2% 54k 4
EEFEAT L RAE B SRS FE 2 500 m 1Y NPP 09 5%
FEARSRE 30 m, 5 HA 30 m 4383 A4 A ERIE S50
APVCTE . R B0 3R AE J5 NPP EUE i nl Sk S5 5
FRPE ¥ H 5 R 43 e 0 ND VISR 34T 25 (8] AH 56
PEAHT . BIEE 1 000 4Bl HLRAE A5, 43500 B2 OGS f
{3 E ) NPP 5 NDVIE Il , 3 TIE R H 5w
2 8] (1) B /R i AH 5 22 B (Pearson Correlation Co-
efficient) . %55 .75 , NPP 5 NDVI (41 % 25 K

ND VIR 7545 18] 73 A L HAT 5 g ) — e on] 5
P, AT T e St — 20 B A ST RE 2 XA 5T

3 MARAE

3.1 NDVIEBRZERZRE

NDVIAEBRAS 5 22 50 F 12 16 NDVIZE A [A] 4F
1 TB1 SRR, S W AT #0782 0 AT B e 1 sl A 1k
o

v =2 % 100% (1)
u
1 Z 2
a=//n_1[2(NDVI,—y) (2)
1 n
,u—;;NDVI, (3)

K CV A NDVI AR AR 55 280 0 H 24 NDVI
(B AIARIE 22 | S B NDVIFE A BR8] (14 3% 3l B sk
Z A NDVUE WY, F MO 6% 7 55 1 1 K7 5
n R A

32 NDVIEERZ

NDVIAF B 7} 3 ] 5 A 9l o iy 28 1 i 3
R HEAENH 5 A

n- j(t,, - NDVI,) - zt . ENDVI,.
i=1 i=1 i=1
2
ne >t —(zt,.)
i=1

A NDVI O NDVIAE FEREA s n g I 1) 7 51 4F 4L
(2013—2022 4, n=10) 5 £, g 5 ] 22 5 ( LAAE 3 G
PR ,i=1,2,+,n) ; NDVI 5 i 4F B ND VIR KH .

3.3 EBIEES RFIERE

B0 U M 4k rp [ o A 5 2 0 T M XY
PSS, MM PR 5 A A U AL
G545 12 DX St AR ) A | DX R A B B AT R S AT
FE, AW I W E TR S AR GE R oy XA E s v
(1) o I v L 22 5 3 SRR il 5 o K dis ik
il , 5 A 25 R G 2 4 LR (IR BT 6 2R
JIAARENESE ), A 51 AR I 20 285 56 0k DL AR i
O3 XA AL I R 5 ] S, e o B X AL Y
(B BC V0 AN [R] 5 DXCBOAY A 25 22 5 TR IR 5 Y
H SR GEINRE T X E bR

NDVI, = (4)



55 4 1] PR HT 2R A SRS G R RID U A S R GEIRE T X FSE 25

1 RRDD S RS BRI

Table 1 Ecosystem functional zoning and assessment criteria for the Horqin Sandy Land
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Ecosystem functional zoning of the Horqin Sandy Land based on
the coupling of multi-dimensional ecological characteristics

Li Aimin', Yan Peixia’, Tang Hongzhen', Zhou Ming', Pan Yanxia’, Ma Juan®
(1. College of Urban Construction, Heze University, Heze 274015, Shandong, China; 2.Institute of Economics, Shan-
dong Academy of Social Sciences , Jinan 250002, China; 3.State Key Laboratory of Ecological Safety and Sustainable De-
velopment in Arid Lands / Shapotou Desert Research and Experiment Station, Northwest Institute of Eco-Environment and
Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 4.Ningxia Environmental Monitoring Center, Yinch-

uan 750002, China)

Abstract: Based on multi-source remote sensing data, including NDVI, NPP, CLCD, topographic slope, and
derived ecological characteristic parameters (NDVI and CV) from 2013 to 2022, this study constructs an eco-
logical characteristic coupling system incorporating NPP, CV, NDVI,, and land use transfer matrices to conduct
functional zoning of the Horqin Sandy Land ecosystem. The results indicate that: The conservation zone covers
an area of 4 435.3 km?, predominantly forest (91.7%), concentrated in the southern foothills of the Greater Kh-
ingan Mountains and the northern hilly areas of the Nurulhushan Mountains, with water bodies and wetlands
mainly distributed in reservoir and marsh areas. The stable zone spans 59 471.3 km?, primarily consisting of
farmland (62.6%) and grassland (35.4%). Farmland is concentrated in the central, eastern, and southern parts
of the sandy land, while grassland is predominantly distributed in the northern region. The restoration zone cov-
ers 27 979.8 km?, mainly grassland (97.2%). Except for the eastern and southern regions, the areas along the
Xiliao River dominated by agriculture, and the northern forest conservation zone, other areas show a marked re-
versal trend. The degradation zone occupies 22 731.8 km?, with mild degradation being predominant (18 483.5
km?) , concentrated in the eastern and southern farmlands and the southern foothills of the Greater Khingan
Mountains in the north. The conversion of farmland and grassland to low vegetation cover land uses is most ac-
tive, and severe degradation of water bodies is observed in the northwestern part of Tongyu County. The ecologi-
cally fragile zone covers 8 472.2 km?, dominated by impervious surfaces (54.8%) and barren land (44.9%) ,
driven by both natural conditions and human activities.

Key words: Horqin Sandy Land; ecological characteristics; coupling; ecosystem; functional zoning



