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Abstract: The driving mechanism of grassland vegetation has been widely concerned. This paper took the
desert steppe in Inner Mongolia from 1982 to 2015 as the research object, based on GIMMS NDVI3g and
meteorological data,using Pearson correlation coefficient and lag coefficient to explore the lag of NDVI on
climate factors. The results showed that 1) the changes of NDVI, precipitation, temperature and total solar
radiation presented single-peak curves in desert steppe. The NDVTI value of grassland reached the maximum
in August,and the NDVI value did not change significantly within a year; the precipitation reached the
maximum in August; the temperature and solar radiation reached the maximum in July. 2) According to
the correlation between NDVI and climate factors and the proportion of significant correlation area,the or-
der of the influence of climate factors on grassland NDVI was precipitation>solar radiation>temperature.
3) The lag analysis of vegetation NDVT and climate showed that there was a significant correlation between
NDVT and precipitation from May to September,and the lag time was about one month. The NDVT in April
and the precipitation from January to April were not significant,and the precipitation was not the dominant
climate factor for grassland turning green. From June to September, NDVTI of grassland was negatively cor-

related with air temperature. The lag time was 0 —1 month. From April to May, NDVI of grassland aws
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positively correlated with air temperature. The rising temperature in this season was the key factor leading

to the vegetation green-up. There was a negative correlation between NDVI and solar radiation from June

to September,and the lag time was one month. The NDVT of grassland was positively correlated with solar

radiation in May and the lag time was one month; the relationship between NDVTI in April and solar radia-

tion from January to April was not significant.

Key words: desert steppe; NDVI; lag time; climate factor

R A Bl 2 T 5 B AR A AR T R A Y
— AR RGERR, A N A 7 A T R
BE e S S R MR A SR R G iR A A
(1) LA 3 55 KA 38, dE R A= W b 5 st il 2 RE T
EIAZS N DN e R & EET ViR e 4
S R DX [ e K ) R AR R R A S R L T
P52 2 o T AR A 10, 7960 L i IX T R
AT JE T B A A 3 ME 5 AT L R M 25 L W B il
BB X6F 4 BR AR Ak B4 i 17 0 O AR

R IR Sh LRI AIF 5% — 2 B e,
5 — R B R (NDVD & H A2 A 7R Sk X 38 Bk
SEERAE B T R g R KOS W R R A
T BRI F WL NDVI SR IN T A E B
FA I R T A R A R R A
FEAE B S A I M R R AR K BR T A2 i i A A
TR A i — B ] ) S5 A% i 3R AR 0O A
B AR A 7 AR AR DR B 52 0 L O LA [R) s DX A B X
G T R R B BN [A) ADTE A K E
R DAY i 300 0% B ) K i A B A R R AR 1 AR
A f Ry R LR B K R T 0T HOR e 1 A X 22
8200, 1982—2000 4F P9 52 LXK Al NDVI 5%
KA AR B 1 R 6 T B K R RE B Y A KR i AR
R 20012010 4F N 52 0 JRORE B B 55 R 7E
AEBRAKOE b 32 B a7 W T R ), )R W B X R TR
S P R S A7 A B A

H I 56 A 6 B b A K 5 R BIE oY, R AR
FRAERE K D7 T, BT X SR, 0 R K BH i S 0
(R A K IF 5 Fe s/ o ) IR 5 10 Ik [ B85 8 b e /N L
7 A G el 151 P (OB B SO - S i o Wl o9 I DS RS
] %1 (1982 — 2015 4F) GIMMS NDVI3g . ERAS [
KRR L R BH A G BCHE L 6 P9 SE A TR NDVI
Xof WK AU K BH R S B S PR HEAT BESY L R 1
VLR JE A A R AN TR) A R A 7 R R ) 22 5
P o DL 7R i 158 R AR K R R AE B G R K
BHLH .

1 B % KB

NS S B B R A T 37°—46°N,105°—115°E,
B AN 11, 2 H km?, 5 4 X B 8w AR

10. 68% . FEE AT 7E B L AL B A VE SRR 207, & N
Sl T R ACR A B A 2 — T AL, o5 3
TG R LS R 2 . S A R
AR 7 iR R B AR R T 22 (R] SR el AR L n)
PURE o3 A o 12 DXl SR ) 3 Bl M e, T R D
M. AN 4. 79°C, BARERAE 1 A M, ik
=14, 65°C . Fem IR 7 A R GA 22, 32°C,
AR K A 217 mm, HAFE A AN 2], 8
EhTE 6 —8 A, FUM S B O KOBE A 5P
(Stipa tianschanica var. gobica) % Ji | A 5 5%
(Stipa tianschanica var. klemenzii) BLJR VP H 515
(Stipa caucasica subsp. glareosa) ¥ JF FI L4
(Stipa breviflora) ¥ 2 % i) B R BEVE

2 B HHRT

2.1 BURIRERNK WAk

2.1.1 NDVI &% R 98 o8 3¢ B 7t s
(NASA) # #f f2 it 19 26 3 U NDVI % s 4k
(GIMMS NDVI3g V1. 0) Chttps://ecocast. arc.
nasa. gov/data/pub/gimms/3g. v1/), % % 35 % B}
] 85 BE N 1982 — 2015 4F L B[] 43 #E R 15 d, 23 ]
SrHER R 8 km, £ JLAPRS A IE VAR A OE R AR
1E BB Hg 5 A Ak B, fdE ] Matlab Xf 1982 —
2015 4R 35 N 5l B A GIMMS NDVI3g % 4%
HEAT M 2 4 TRAR B ek L RIR 33T L Albers 55 T AR
P 0 4 b B, OV B T N 52 R Y B DNVI
I 25 FdfE 4

2.1.2 A RE®E HEHMIZHSIFE N EC-
MWF 2 7 89 ERAS % #E Chttp://apps. ecmwi.
int/datasets/) , ERAS J&¥2 4 fe ik K 1Y 4 5k < 1
RS 5 2 AT AY ERA-Interim 7§ # Ho . ERAS
FLA WS B 28 A BE R B R] A B B/ NR L 25 (]
SrPER IR 0.125°, B R NS N B 1982 —
20154 1—12 H 0. 125°#) ECMWF-ERAS5 X & 45
X2 m AR LREK KRB B AR B BE . (6 Matlab
X O AT R S A A R G L R 3R 5T | Albers
A FRAR e HOR B SF AL

2.1.3 FEFRKE il FE AR AT
BEBEAE Y BT 2000 AEHIFER 1 2 100 7 4 [ A 4 25 Y



5 430

TR 55+ A 58 vl 3 T80 I JRUARE 4o /A% W o7 9% 9 I A BT 5T 3

45°N 7

42°N ]

39°N ]

F45°N

F42°N

LT
I s o5t
0 100 200km
L |

F39°N

105°E

110°E

T
115°E

B1 ARGRREERZESH

Fig. 1 Spatial distribution of desert steppe in Inner Mongolia
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Fig. 2 NDVI annual variation of desert grassland in Inner Mongolia
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Changes of climatic factors in desert steppe in a year
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Fig. 4 Correlation between NDVI and precipitation
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Fig.5 Correlation between NDVI and temperature
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I BF 5 7 VB DS D) B O L &5 SR % B ND-
VI XF B K 5 B ) 1A F A0 0 i B ]
., FE NDVI 52 H <R AHE K R o, HX
IRAEAE A K RIS NDVI BIE A E, S g
A KRR XG0 5 AR SO A — 20, i
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Correlation between NDVT and solar radiation

Fig. 6

8 PEAE AR B 2= i) 36 %
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Table 3 Correlation statistics of NDVTI and solar radiation from January to September in desert steppe growing season
B H 2K SRS/ (M]  m™ %)
% H EiL 7
1 2 3 4 5 6 7 8 9
9 P HIH O R AL 0.145 0.288 0.160 0. 299 0.343 —0.367  —0.355 —0.393  —0.129
ALY L % 4,67 13.15 11.88 4,24 6.79 28.78 29. 28 41.02 20.79
8 SR O R B 0.328 0. 355 —0.100 0.308 0.293 —0.352 —0.398 —0.268
AL H % 8. 49 20.93 12.09 0.85 2. 40 30. 62 57.92 8.91
7 S H A 3 R B 0.201 0.273 —0. 343 —0.293 —0.339 —0.382  —0.380
17 B 5 EE %6 12. 66 19.73 23.55 5.52 9. 34 52.62 41, 94
6 IR O R —0.087 —0.182 —0. 368 —0. 364 —0. 400 —0. 320
A At % 29. 84 16. 90 25. 39 36.56 53.32 18. 88
5 A O R AL 0. 281 0.276 0.235 0.338 0. 306
[p A ) 9.87 8.25 9.04 9.72 9.34
4 IR R B 0.231 0. 206 0.162 0.141
TR At % 29. 21 22.14 13.01 7.85
1 NDVI 55 K BH 4R 5 AH ¢ R 0 1m0 AL 2l P<<o. 1 B,
9-9 ; 9-8 9-7
e
P ‘ g
Bows W High:0.49 - P High:0.29 m High:-0.29
: w Low:-0.53 w Low:-0.66 w Low:-0.56
8-8 8-7
W High:0.39 3 W High:-0.28 W High:0.28
i Low:-0.53 w Low:-0.65 w Low:-0.54
7-7 7-5
m [ligh:0.35 W High:-0.28 P High:0.42
w Low:-0.49 wLow:-0.61 w Low:-0.59
6-6 6-4
W High:0.49 A W High:-0.28 W High:0.31
1w Low:-0.60 ’ 1w Low:-0.60 L Low:-0.55
55 2 5-4 5-3
. -.;?-*;‘ i e,
W High:0.39 _ ’ - W High:0.46 W High:0.56
i Low:-0.46 A L Low:-0.28 i Low:-0.52
4-4 o 4-3 - :
g5 ﬁl"
T
W High:0.42 ) W High:0.52 W High:0.61
w Low:-0.51 1oy w Low:-0.48 L Low:-0.43
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BE T UL, B 4K 2 B0 5 3 AR R A K A )
51T 5 T A 5% & 30K BH 8 5 0T 5 15 2 JE AR 4 ND-
VI 5200 B2 R F SR A 52, HL 5 S0R X NDVI i )i
F AL, 2 AR R 9t 28 K B 1 5 NDVI A E A
XK PR AR AR E O R L SE I 1A~ A . ND-
VI 5K A R  W e 1 A~ A . NDVIL Y
SIRMM R RTE = H RS, W 0~1 1A,
SRR E UL S5 BRI AR 5 — B0 A AN,
2 B PN AT B SR AF 5 XN — B, ] BE R B L F
FIT A 3 B

A SCAEBIE 5 N 52 7l e 168 R Ji 0F g A= TR 1) i
Je R 4 B2 34 a(1982—2015) B5 FE A4 Ml k% %k
W, SCEL T BAK AR IT BT IFHEAT T2 (8] 4 A A R
MESE . AR TS T K SR R RS
AT A Y T S R X S B R NDVI AR b
S W) RIS [0 S5 A9 ) A0, (A0 A7 6 A 5 1 2
RHHAK , GIMMS NDVI 3045 20 #5558 km, 1
ECMWF-ERAS S 284 Al LIk 3] 12 km £, 3%
M) 4 2 K B R AR 22 AR BIE SR ANER T T AU R
5 NDVI (A& & L U 4 58 | i 71 45 H Al Ak
HF X5 NDVT {95 0 oK 2% JE i 25, XS #8AH 1F F —

A BT oT At .
4.2 #it

FIH 1982 — 2015 4F B9 GIMMS H & NDVI,
ECMWEF-ERAS H B REK AR K BH 5 5 2ol %
PN 52 1l Ml X 37 95 R NDVT (9 6 1 9 i ke ik
FIRESE .

Fe ik B NDVIL B K SR K B R R 548 N
A AR AR SR e R R E] 8 A NDVI H ik 8 i K,
NDVI{H (0. 105~2. 210) 4F N ZE fb A K B & 5 B K
8 H ik B e KL B /K& R 53, 40 mm; il 7 H
KB KAE 22, 75°C s KB 2 7 A ik 3|
B K{H 860.18 M]/m”,

TR AR K R AP NDVI 5 B K 0 5
PEA BT R, 5—9 H NDVI 5 R KH 6 6 & L
LU BT E A 1A 5 A G X 32 A A
By MRS W B I JE SRR AT R e R A, 1 2 AR A
14 DU F- T, S0 R 22 0T 11 B A I L S G o T A ML X,
4 A6y NDVI 5 1—4 A REKR B2 BEK A& 7L
MR B SRR T

TR R A K BB NDVI 5 AR W 5
PEHTRI . 6 —9 H 7 % NDVI 5 < i 1 4H
KL WY 0~1 A H o ARG X8R 3= 27
T MR Ay W I JE R A O SR R A, B 22 5K A
WA DY F R IX 54— 5 AR JE NDVI 55 R
JCIE G , T i A AR A A B R AR B AR K %

AR TR T S O R T R T

T R AR K B A NDVI 5 K FH 48 5 1
R TR .6 —9 A B E NDVI 5 K FH 4% 5
J B R G 3 B A A PR S AS R B 0 2 L W )R
B 14 H . 5 AR NDVI 5K FH 8 55 B iE
HH DG o 158 B A H 4658 559 8 3 A DA e A K W D TR
14 Ay NDVI 5 1—4 A B K AR 56 &R
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