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Abstract: Using remote sensing data, we estimated sandland vegetation coverage (VC) during the growing
season from 2000 to 2014 in the Otindag Sandland, and analyzed the spatial-temporal characteristics of VC.
Impacts of climatic factors and land use/cover change on the sandland VC were primarily distinguished by
statistical analysis. The results showed that the sandland VC was increased with fluctuations during the
growing season in the Otindag Sandland from 2000 to 2014, the average annual VC was 0. 423 in the study
area with an average increase rate of 0. 003 6/yr. For the spatial pattern, the VC in the northern, central and
southern fringe regions of the study area showed an increasing trend, but no obvious trend was observed in
the eastern and part of the western regions. As a whole, the annual VC variation was positively correlated
with precipitation, the correlation coefficient was 0. 86, indicating that precipitation was the dominant driving
force of vegetation dynamics. The correlation coefficient between VC and temperature is —0. 42. The composition
of land use structure was evaluated using data derived from the Landsat images obtained in 2000, 2006 and
2013 with the 3S technology. The study area was primarily comprised of grassland, which occupied 85. 25%
of the total study area. The results revealed that grassland and forest increased more than any other types of

land (except for construction land) ., with their area increasing from 29 637. 30 km* and 58. 24 km® to 30 619. 36

Y 75 B #5 :2016-05-30

FRETR :ERARB2E R ESTH (41061042,41301456) 5 N 5 iy BHECTHRITTE (201502095) 5 4 524l A S8 5 4 0 H (2016 MS0409)

FE—1EH oUENM(1988—), B, NF W 22 840 A TE i AF o A, 22 R 5 M HE B RGN A FSY . E-mail : 498805579@qq. com
BEEE FAERLAI77), B, NEH B APIEAN R, ZENFER S IEE R RSN A5 . Email:sachula@immu. edu. cn



% 6 3]

TC RS MEAE Lt A /7 25 74 A X T 3 K v U b e e A = T O 331

km’ and 64. 43 km?®, respectively, while other types of land decreased to different degrees. Overall, these

results indicated that some farmland was transformed to grassland and forest, and some unused land was

transformed to grassland and water body. High-coverage grassland, forest and farmland increased in the

area. The annual VC variation was correlated with land use/cover change, which was an important factor

driving the VC increase in the Otindag Sandland during the study period.

Keywords: Otindag; vegetation coverage; sandland; climate; land use/cover change
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M B T AU 22 o R M ALY 84. 5100, ok
MU Sy B b A kL A i T b AR Ml [ B S
2599.51 km® Ay H Al - MR FH 28 B A% S M 5 4
iR e AT ALY 58. 80 Y0, o A I - b A Bk b
Bl Shy R T RS KL o b A Ak T ALY 50. 37 00 I
6.58%0, il /K Sk AN 15 ot B A Ak, 7E 14
AF [v] 5 My T ARV 8 982, 05 km?, R ) FH b 5
b Ay FCTE FRBE I EEERIE . UGB 2000 A A2 A B 22
TFIREAY & T A S8 TR W 2 1T 22 i 75 b iR 1k
00 ] B e 38 A0 £ B

TE 14 AR [AIHf Hb 10 AR ¥ s 20 138, 92 km® , Horp i i
THAUA 316. 82 kn” , o = iR FHFG TR 7. 17 %,
TR LT ARG Ry s b, o5 B b 2 T AR 91, 8600,
A /NS 32 TR e Sy 2 152 P L L AR | 7K 8RR A
FH A= b % B AR L L P A4S . R 177,90 ko
(R Al A 2 ) P S A A SRk b, O R A ARATS SR
S MR b 43 31 o B G AR TR 90, 93 26 I
8. 13 %0, A &R 43 Mk b | K Sak 2% Sk 9 b, (EL G A T ARG
/NG AR T AR S Ak 5 A AR B, AR R A 5T B 1
JnE LA 30, 03 km®, 5 4 HA BN DR A
0. 6876, b2 bk b T B G 0 Ay 3 ke U, Al 1) A
A AT B AR b G A AR 740 52% . [
KA bR Ml B ) B B, e o T RR O MK ML A TR Y
93. 37 Yo » W /INHS 2 A b 2 Sy 2 38 T b, 9 b A A )
ToHh . A 23084 km® AR b % Ay A A B R ]2
bR TR AR I 6. 19 km® . 14 4F 8] B Ml K HE
550 b T AR G B e R b A % T B R
A b 1) B 2 A T R Ak R b b b T AU
ZEARK . A4S0 bR B R ROA B AR B AT 8% S it
IR EVCR H R AKE FE E TR, &
AR AR S TG B A R S PRt 5 BOBE i 5 5 1l 1) bR
Hb 2 B T) B A A 3 43 K b B R | A b R R
FHHb ,FE 25 00 e AR T b

£2 2000,2006,2013 FHARRZ T A ALEBTRETHUE

T H 2000 4F 2006 4F 2013 4 A4k %/ %
$E WR/km®  EAW/Y EM/km® EAH/% O WER/km® HAK/Y% 2000—2006 4 2006—2013 4 2000—2013 4F
H 813.56 2,27 743.00 2.07 674. 62 1.88 —8.67 —9.20 —17.08
A 58. 24 0.16 58.05 0.16 64,43 0.18 —0.32 10. 99 10. 63
Bid 2963730 82.68 30478. 67 85.03 30619. 36 85. 42 2. 84 0.46 3.31
K3 377.53 1.05 328. 20 0.92 285. 90 0. 80 —13.07 —12.89 —24.27
HIEHM 72,60 0.20 85.18 0.24 115.77 0.32 17.33 35,91 59. 46
K 4887.18 13.63 4153. 31 11.59 4086. 33 11. 40 —15.02 —1.61 —16. 39
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£3 2000—2013 £+ F BEBIER km?
+ b R FH 2 7Y it Bt Eoi:u) M 8} KB B KA FBHAT
2000—2006 700. 66 0.94 107. 45 — 1. 77 2.73 112.89
Bt b 2006—2013 500. 99 6.88 215. 32 0. 20 7.74 11.87 242.01
2000—2013 496. 73 6.08 291. 04 0. 20 9.14 10. 36 316. 82
2000—2006 0.22 46.12 11.72 — 0.12 0.06 12.12
PR Hb 2006—2013 0.57 41. 95 14. 96 — 0.16 0. 40 16. 09
2000—2013 0. 66 34.39 22.26 — 0.28 0. 64 23. 84
2000—2006 38.10 7.95 28890. 61 8. 74 8.47 683.43 746. 69
B 2006—2013 158.29 15.48 29135. 32 35.93 20. 41 1113. 23 1343. 34
2000—2013 161.77 22.38 28019. 84 37.02 29. 41 1366. 88 1617. 46
2000—2006 0. 32 — 26. 94 297. 66 — 52. 60 79. 86
K8 2006—2013 0. 66 — 36.09 214. 41 0.03 77.02 113. 80
2000—2013 1.00 — 58.58 205. 84 0.03 112.08 171. 69
2000—2006 — — — — 72.60 — —
A 2006—2013 — — 0. 60 — 84.59 — 0. 60
2000—2013 — — 0. 60 — 72.01 — 0. 60
2000—2006 3. 69 3.04 1441. 94 21. 80 2.22 3414, 49 1472. 69
IR 1 2006—2013 14.12 0.12 1217.06 35. 36 2.85 2883. 81 1269. 51
2000—2013 14. 47 1.57 2227.03 42. 84 4.91 2596. 36 2290. 82
2000—2006 42. 33 11.93 1588.05 30. 54 12.58 738.82 2424, 25
N 2006—2013 173. 64 22.48 1484.03 71.49 31.19 1202. 52 2985. 35
2000—2013 177. 90 30.03 2599. 51 80. 06 43.77 1489. 96 4421. 23
2.4.3 MKBEZERLHST/H 1ICRMYPES 2.4.4 FRE LA A EMGAME EE T RIE

H 10025 5 100 0 AR KA AL 355 0, BDRR 3 ik
T o %) BB 2 ) P 2R 2L & (B 7) 7] 40, 6 A 4 A1) ]
TN PR H 1Y B i e g U A R R M T R
TR FH St F) T F b  BBC  IX Sl 0 B i s .
XX 2000,2006,2013 4FAH B E L E T 0~1 Z [H]
(& 8) o AEMT TSI . th T Wl £ B H T B 45 4
A5 3R IF AR B R 0 5 AN Wl i A T
DX ARl - 325 A 4 B i B B R 5 TR s v A e B LA
TE DN T T LA 8] BB O DRI S BT i Ml X
- B A B R e NS B B R P AR TS
PRI N 2 S B B e AR A TR A0 S L 3G T
WORE ) fRp B D % A 2 M X R - 34 R
P e s AR AT 5T 93 8] A v AR A R ) P il B Al D R
oA A5 A M P b Y TR ARAT BT DD e T TR 5 3K v b
b - R IS5 R A5 2 T — 2 A IR R L i bR 5F
WA IS BT U6 A 45 HL AR S T RE

20004

N

RIS N 7
2000—2013 4EWFFT X + 78 gk 25 0 & A= T 8K
AR Ak, Ho R LBk A 2R R R M T R R 2 e 2 R A i

B i Y 0] 53 5 03 Ik 2000,2006, 2013 4R 1Y
A Hb ) FH 2 (2 B SR A b | R B R R
FH b, A1 7K S R 15 FH A ot 7 5 AR X o A A
B MUTE I Z W) HEAT AR R 4y o 15 5 DXCAE B 5T B
B P[] = b ) FH 2 700 1% ek 7 i 3 T R L A1 3R (3R
4y, R 4 TTLLE 1 bRk R G b R 2 R
B R TG L R, 2 bR R M S T AR
97 % Z . T M A A R b f) IR 2 RN rh ) B 7 R
BEPIT & He B4 . 2013 4R 4% - b R S AL A 3 A4
B 25 A AL 2000 AEAR L R AR T B AR AL
AR Ml R P 0 0 A8 b Ry 2. e 0 B A
TR AR L 19 Hy 43, 82 %04 28 74, 55 %%, T th 9% H 55. 94 %6 4
%5 25. 25 %6 AR 55 FE I AR b T AR L il - 65. 036
R 22 45.42% il 5. 50 %01 5 8. 24 %, WFoERM R
TR b R A R P e A T R el 2 I A e v 2 5
) T AR AR B

20134

0 30 60 90 120km

ks

B7 WRRE:Tum A%

FH M TE AR B R . 14 AR 1R AR A5 IR B A ARGA
ST, B M 5 b b T R 43 B3 0 T 982. 06 km”

F16.19 km® , A 1l 77 AR A 2 138,93 km® . K BUFN

BEAM s RAI R
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A 1) FH TR B 0 U W 43 S0 S 24, 27 00
16.39 %0, 5 I M TR AE 14 4 8] B GG 38 o, 3 i e
JE AL At A M R 2 R A A B S, N 2ETE B
FERBLAE 2000 4F D)5 75 12 Hb X 5L it i) — R 50 A 7
PRI BUR 5 TR 2 V5 35 36 5 U0 i (9 55 4 5 bR b T

20004E 20064F

g,

0 30 60 90 120km
O —

R, Bk 1 BR 980 Y F2 U R R AL T A
1A W 8 0 AR SR 3k i 2 e AR AN W K S EOR B
3 A i T R o P T R M RO
BNt 2 A 3h S Bk A 2 8 R AR R A
BRI,

20134F

B8 MRARXEHEZE

F 4 2000,2006,2013 FARXAF LA ARBNERBESTHER %
=+ i F1 H K97 o5 v g g 55 [EET F35
Esyi| 2000 4F 2006 4F 2013 4F 2000 4F 2006 4F 2013 4F 2000 4F 2006 4F 2013 4F
B H 0.25 0. 64 0. 20 55. 94 41.72 25.25 43. 82 57. 64 74.55
R 1.41 1.98 2.05 25.98 19. 01 9.19 72.61 79.01 88.76
b 33.47 54.49 26. 28 55. 75 35.55 49.03 10.78 9.96 24. 68
R FH H 65.03 72.69 45,42 29.47 21.43 46. 34 5.50 5.88 8.24

5 #& A58 B BR F U+ Hb e 5% 1h 2 290. 82
km® , 32 B RS Sk w0 iR K S8k, G H R Sk B 1 Bk
o R ] M TR 97, 22 % L B Sk K 38w AR R
o7 1,87 % . [l st A O o o AR s AR R £
Hi L 3 AT R 1489. 96 km?, 14 4F i) 4 F F 4
iy AT FR 420 800. 86 km?® , il /b T AR 3 B ol B b
K 3 o VA AR FH - A B0 ROT R R . a5
TIRRAE 14 AF ] i B2 3G 0 3 m 43,17 ke® , 3000 18
FR A UE Ry B b, 1 18 M 38 in TR 67. 20 %
g 4 R 28 A 3 A Ak Bk b 5 R R - b gy
) ) 25 P M S 4K 9. 14 km?® F1 4. 91 km?® , bR H A1 K
I A T AR /N . R i T AT B 43, 77
km® , (7 3 AL TR FL A 0. 99 %, py # i FH b it
80 5 A T Ak T RURT D, A 5 M TR
AN TERESE I B, B RSB AL 2 2 0 I K R T
T XA S Tl Ak A A Al 38 38 Ml T H
DL Ko S BRFH b oD RR K B2 38 I, hm R eF B Ml ) o
P AR I ) b 8 i T AR S R VR Ry R b (H P TS
A S A R O AR AR AR A BORE | B T AR A TR Dy A
T P i TETRRUKG o i a2 o U B AR AR i iR FH b T FR
JIAT B b 3 8 — A A IR (ELAE 20 A A S A RN
15 31 23 % 1l 5% U5 0] R S ) Ak B 4 B VR

SR, FE 2000—2013 47 ] L V3 36 5K 5w VD Hh
DAY 4 bR M | e ) B T R TR R, X R R
TF 5T DX 4 1 ) FH A5 b i) e 34 6 A — 350, B otk ] D agd
B .,2000—2013 4EF 58 X + b Al A {6 S 80T %
DX A Bl 7 R N B, X 5 R ST AR R 14 4R
O VA S 1K T U Ml A T R S 0 B A0
— B, R IR TV A R 9 78 A 5 i X

T o6 R AR A R R 2B P BT 2, ]
FHAR b 5 0 7 a5 P AR A AT 5 B VDI G R T A T
U H A 3 - bR R R 2 ) A A R L B
R E BN EZ —.
4 &5

(D FE S AN BF 5 X T8 B L 14 4F 8] BF 5% XA o 7
B AR A AT BRI s K A AR BT 1 VC BR
SR WL P IX Z AR VC Oy 0. 423, 457 8
I AN 0,003 6, FEA RIS b WFFE X ALK
PR I i 5 320 B DX 1 e T i R 9 o e B B L
AR BT R 4 X Sk ok K h B i R AR e, %
W T 15 AF B) ¥ 36 1K o0 U0 AR 2 2 T B AP R I S
o R BB 21 i 22 %0 A 1 O G S 4 1R B AR Ak
I R AR ORGSR A A B el s R MRS
T AR

(2) AR5 DX A 9 7 o 3 AR Ak fa 3 5 K R 1 6 R
B, HAH S REGAF 0. 86, 3 W R 6 2 I Ja] 3 J2 23
] RUBE & o B 7K it 9K S0 A B 7 5 A B I8k g 1) e
BEHER., MS5EERAOHE RN —0. 42,78
SEPNRR E b 0  w A  EER B A

(3)2000 4FF 2013 4EMF5Y X A Hb A A2 4k D)
b ) TR RS i A A IR T AR A B
ER T T8 AN 1 B 7 ) B o = A =
B B AR - M 0 U R b bR M 1 3
2 DAF B A o R 3 N 1) 20 o A b D AR e 2 L
AR HEL T ARG 0 532 301X 2000 4 L3 52 it 1 18 #F 8
MR B TR A ELH IR, R R+ b FR A 2 0
PR KRR D 2 5 b R 7K 3 b
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%30 &

(4D 4 Fift 22 B2 4 i M) T 286 20 A o bR A A 5 B
JEE Ry KR 4 B v A PP ORI g e A B i R 5 B
YR Z 3 AR M) FH ) 40 B ot R e . AR | e i AR
ST [ R AR T R A R e R L
WL o B DX, A R R ) 3t S T AR R
{ELHE AR Bl ey 98 i 1 14 i B AR 3G

(5) B N1 2l i ik LA R A 26 1 i A2 4k
Ak T A G 5 DX A 9 3K v U0 M A R T 26 T A KR
SRS Ny i N N RN RSk
JEE B AR A U 0 55 K 5 V> b 2K S o 2 LB 94
P A S TR HAR G AR A I AR L R 5 5 L R
IR A ) R M
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