The Response Characteristics of Xilingol
Grassland to Uneven Distribution of Precipitation

at Temporal and Spatial Scale
Qiaofeng Zhang"**, Hongbo Yu'?, Guixiang Liu’, Yuhai Bao'?

1.College of Geographical Science, Inner Mongolia Normal University, Hohhot, Inner
Mongolia,010022,China
2 Institute of Grassland Research of Chinese Academy of Agricultural Sciences, Hohhot, Inner Mongolia,
010010,China
3.Inner Mongolia Key Laboratory of Remote Sensing and Geography Information System, Hohhot, Inner
Mongolia,010022,China

B AR Sy L JORT K IS 43 E AN 47 F g S A

HIGR Y, Faml, xiEE:, AR
L N SEA TG E M IR 22 e, 58T IPRIES R 010022
2. P E AN R BRI, A5l PERIEERE 010010
3. NS AR S DAL AL =, NSl AR, 010022

L . month view, Erenhot city and Suniteyou banner
Abstract: Precipitation is the most important water

. . L (desert steppe region) were the highest correlation
supply source, it has important significance on the

. . with the precipitation in two months before, the
vegetation growth, and was an important factor

. o, others were the highest correlation with the
affecting the drought severity in Xilingol grassland.

. . L precipitation in one month before. Accumulated
Based on 15 meteorological stations precipitation

month view, Erenhot city and Suniteyou banner
data and MODIS MODI13A3 NDVI data, Pearson

. . . were the highest correlation with the accumulated
correlation analysis was used to analysis the

o L precipitation in the last four months, the others
response characteristics of NDVI to precipitation at

. were the highest correlation with the accumulated
spatial and temporal scale. Results showed that

. . precipitation in the last three months.
from one month view, vegetation growth was the
highest correlation with the precipitation of this Key Words: Precipitation, NDVI, Spatial and
month from May to July, but August and temporal distribution, Correlation
September were the highest correlation with the

precipitation of July. Accumulated month view, the

TG : B /) b 50 e S i T L (R /K M MR U
X R RAE B I AE K A R X, IR i
T REEMEER T AT 15 MG
F) & 7K B 8005 Al MODIS MOD13A3 NDVI $dfi,

accumulated precipitation in the last three months
was very important to the vegetation growth, and
snowfall in the winter of previous year played an

important role in May of next year. Spatially, one

238 © Atlantis Press, 2016

2016RA0310.indd 238 @ 29/09/16 12:56 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

[ F Pearson ARGV 40T NDVI /K i (1)
WM RARFIE . GEREN, BARE, 5~7 A
NDVI #5524 A (f B A w1 8 A
9 A NDVI 5 7 AFKSEAR K Rm: R
K, AL 3 A K RN K o R KA A G T
35, HiER IR R AR 5 AR IR
FHEEEE . W, 0 RE R
JEPE 0 ) ST TR SR AT ME GRRBR R X )
552 A AR EARDC B, RIS 1
AN H IR G e s BRGNS
TR JR R A HE 5530 4 A H i 80 Bk AR
B, HARWSIT 3 A0 SRR AT G 5

=3
IA] o

KSR PRk, NDVL B840, AHCE

hull3

13

B - HERIR 2 1)) 5 B 5 4
(RISCHEPR T, £ BRI T A RE B ST K 1
AR R PR BRI o AR S A
WARTLAE R, ARG Y8 R AR A A T 2
AP ZR, AR AR AR A 1 i) . LA
W 5. P 5 2 A U0, 7R AR A AR B A
RTFECT, BIAREE A5 ) < 2 U 8 T
I AR R R R RTON, RiET
WU 2, AR R R R SR I B K
HRT FREIN™ . B e T R
ST R IS L, BRSO, B
W HE, WA RIR R, L RE RS
b DX T 1 A 25 R B R R O A 3 20 1t
4 50 FARLIKR, i AR A SIS B )
5o G B IR PR T, bR
AL AR I IR AN BRG4GB W FLE AR

AR A AR e ol 7 i P v o RS T
NDVI FEZ KRN, —#HIEAHK R

2016RA0310.indd 239

1% 0.83 Lhb, BEAKAE R i X1 S SR A A 4505
SR A K B R TP, KR T R A
P e U B SR M S ¥ /1Y 7 410
O3 E 2 SR K3 5 R, AR SCRIFTIE 15
H4: KZE 5~9 A1 NDVIRIES4E% A 2 /i 4%
HBEKR . iT—EAZFWBES = (10~12 7D
DVESINC TS TP TRV ER 117
2 T8 3 A1 22 5 AR KT 5~9 H R K341 5%
mi, FIFHEAEA KT 5~9 A% NDVI f1%45%
Sl AU P RN R K AT G A AT

2 IR REIE 575k

2.1 WIFLX AL

B PR SR SR A F o AT B R X
PR SRR, 111°09° ~ 120°01°E, 41°35°
~46°46'N, Ja Hrifib i T 52 B R,
BEARSMRGIE A TEA . MR, WD, WERE
Bolbfe Er BN AL KEA TR AX,
Mg, R, UKEL AR BT FHHE
JKIAE 200 ~ 350mm 2 [A], HbX A AiANdy), vh
JEEAL 150mm, ZREE. FEHRIALGHIX ik
400mm Zefs SEA TR, 6~8 HEIREKER
IR K RN 70% A0 AT, DR DX sl ek R B
TRIMGIE R KX FE SR 0
~3°Cla], RREEACRAHIX 2 —; FBIX
T AT 3.5 ~ 4my/s, RS X 45 K RUH % 24 ~
28m/s, JEEBHLIXIK 34m/s; KA HhIX A A
B4 /E 2800h AL, PRI 3 Hb X T 1% 3000h
DA, AR BRI T . B
JESU S TP K s 95 1 0 4 5 30 X 4 4 8
5y, RWFEIEERFX 22—, H ks
A AR VG E T REAY R, AR S
B, DLACERRIR vk (B 1.

239

29/09/16 12:56 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

112°00°E

14°00°E 16°00°E.

18°00°E

120°00°E

122°00°E

46°00'N

B 1 Legend
* BRI
I 05 Meadow steppe
MAIEE Typical steppe

44°00'N

SMAH Desertsteppe
o I 53k Sandy vegetation
B i Other

B AL Xilingol boundaries

42°00°N

03060 120 180 240
C— — km

T MO0 MG00E  1B0CE 12000

T nzo0E

1 BEFTDR AN 5 4

2.2 HIRETTH

2.2.1 /Mgl

ARG BEEARYE T R RR
H g5 R P 5t A IX SR, Bbk S )
15 ANV G A (B 1D 1999~2014 48 H R
B K R 3 B RV T 26 B S R R

(NASA) fJ MODIS MOD13A3 2000~2014 4f

R BESE = b o

h 53 BT R A #hont B K R 43 T 22 S 1)
W SEARFALE , I B PR SR R L 15 ANl i
1IN 2000~2014 R AER TR 5~9 H I
WEFEHAE, LR 5~9 H 225(15 ¥ix15 4Ex1 )
A NDVI s A, XM 15 AN G0k 05
1999~2014 4 H 7K w8t JE 3k NDVI 5%
IRF ) JJSE ) R K B2 T A AT SR 4, 04T
RELE R 5~9 F 1 NDVI 5 244E£1% H Z Al
H A BRI — A MBS (10~12 J1)
LB B0 B K R IRAR DG

hy 53 BT R A Ao Bk 7 R 2 ) 3 A 2 S
(i RARSAE, RS R 15 AN R
F, AP 2000~2014 SEREAEAE KT 5~9 F
FORE PR EAE, T A%k 75 (1 3tix15 4ExS A
HD) A CLRAEA GRS R 1125 (15 34x15

240

2016RA0310.indd 240

46°00°N

44°00'N

42°00°N

fEx5 ANHD A NDVI AT, R 15
ANTRIE P 1999~2014 4E H FFK B30, Bk
NDVI 55 %A 5wl s 1R B 7K ek 2 (8] 0 53 AT 25048
4, &AL KT 5-9 H K NDVI R b
S BE R B K e R DR

2.2.2 Pearson A5 HT

AH 2o 1 T WE S Bl AL AR B I AR 5% &R
BYIFERE, Pearson AH IS HT 1A i BEAH OC R AL
VA (D

L R)e-y)
(=3 - (5-)

AR (D, HERE P AN
FUTE SR i, 6 RMTE R, KX 1)
L1, 1 7 <O, =0 5/840%,
F > 0 IEAR HOCRRIE FhAE % R B KD
Yo, LT, AR R0 <|r] < 0.4
REA, A F 0.4 <|r| < 0.7 e
S, HI%FR0.7 <|r| < Uhpmesnse. T
AR H O MK 2R A ARk
i NDVI i FIARMIERS 7310, Bk
B SR BT RRHE S bR A L AL B, PSR
Pearson A5 #7 .

(D

3 EREH

3.1 AR RK R A 2 Bl R A

#HKE (F 1), SANDVI S5 H. 4
HRHT—4F 10 A BRK RS A P EEADC, AH
KRB N 045, 042, 042; 5 H NDVI
54 H K B R SR m, 53 H2 A
1AL 12 A1 HBEK R AHSGPER B, 6
JINDVI 5 6 H. 4 J] K&Hi—4F 10 JJ K1)

AHIC AR R, AHC R Er K 0.47.0.45 F10.43;

29/09/16 12:56 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

6 A NDVI 5 A MoK m Mt R EUsw, 5
IR AR EA SR, 7 H NDVI
57 J1A6 FIR B /R AH SR &, 439304 0.50
H10.49, ¥ EEARDG: 7 71 NDVI 524 [ B¢
KX RS, 53 A2 A1 A

12 A8 11 JBK R B E. 8
NDVI 5 7 HHl 6 H BRI R &, A

KZRBY A 0.50 M10.44; 8 H NDVI 57 H
R K BEIOAR G R A, S LR ek &
FHSME MG, 9 H NDVI 5 8 R 7 HFK
FEAE TR, FH R R E 57 0.42 F110.44;
9 A NDVI 5 7 HFK s RS, 5
LA H O 0 B K A M I A

# 1 NDVI (5~9 ) 5% HBIKEN Pearson AHC R AL

Pearson NDVI

LIPS 5H 6 H 7H 8 H 9 H
9 H 0.36578
8 A 03649  0.42381
7H 0.49606  0.49619  0.43705
6 H 0.46948 0.48685  0.4419  0.39962

5 H 0.45178 036983 030096  0.24274  0.23455

K 4B 0.41644 0.45427 038186 035761  0.35163

= o3p 0.19392 0.23587 0.21549  0.26482  0.24823
2 H 0.24098 021147 022335  0.22501  0.19188
1H 0.15233 0.14655 0.16068  0.14788  0.14105
12 1 0.21159 026173 028769  0.22474  0.19806
117 0.09282(P=0.1653)  0.19627 0.15535  0.15441  0.1512
10 /1 0.42484 042556 0.38521  0.35878  0.34042

TE: RARY) P EIIAISC RS T P<0.05 IS E TR

BHKE (B2, AT 3 A H A MKE
2N, 6~9 I MRE RS BN BAoK &= (fAH
RPN BTt HARSK R B4 0.66,0.64
0.64 Fi1 0.62, B [ 7K 2 (¥ S E F XA ot K
IR ST 3 AN HEEARET; 5 AR HR
BG4 10 7 LK BBk A ek i
4 0.65, WIS T 5T 3 A H B /K SRS
0.58, 5 JI/EBIMaR 5 BRI, B
WIRT — A TR S B 5 AR RIR S
RATEEEH,

2016RA0310.indd 241

Pearson 3R H

075
07
065 |
06 |
055
05 |
045 | -5 -+=6H -7
04 | -8 ——9A

035 |
03

Fimpek &
Bl 2 % 0 NDVI 5 2 H Bk R A R 5L

241

PP PSP S

29/09/16 12:56 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

BRRE, PAMXONIEY, 5 A6
JIRNT AR B 54 3 eh R 35 SRR ROIRE
VNS N DR R 0] 4/ S u R A A TR SN
FHOGE S s 8 AN 9 3 B bRl i) 5 J5U g el
HEGERIRSBORS, HgdR i S 7 RIRRK
AR, B 7 B 7 . 8 )]
A9 M KA G E Y. 4~10 H HIFKEE
SRR, T3 HL 2 AL 1
Hs 12 AR 11 A5 A M E KR S bR g
HUAR RIS AR, JURE e 4~10 1K
B K REUR, SRR BRI ST, S8
ERFMPRIBEME, T 11~3 HIkE
IKEBIBUN, KRR K TTEREL D, IR
A KT MBS .

RAMCERY], B R KRR R, A
RYEEHTH N, 6~9 HHIMHREBEE 1T 3 4
HWBEKRI R, MIPEWIE BT, BSIE
AYERFEIT 3 A AR 5 T IHRE
FRECS R4 10 LR BB K S
ST 3 AN AMARRYE, 5 ke
JRI T ZERIT W], BRI X

5 ARRERR W A MR . AL AT
A, B A TR IR ] 3 A 3 R ) A A
B, M AR R AR R A E A,
XF 59 HHME G LB AE KM E, M
3~7 H (K B K SR 12 B R A 34 ) S0P S o
B, BT ARAR MR TR S AR 5 TR
R HATE LR X

3.2 FEHON 7K B2 ] )M AE 2 5 1 e R

A KT 5~9 H I NDVI 550 H Bk i 1A
KMARI g (B 3) R, Kol sl s
B, B LT RS, SR
FERT 1~2 AN AL B AE, BJAH AR 2 7 b
%, FEHT 5 M ZEA SR REEEE 0 . B
ARG, B AR RRE 5 P ) RS R T A
PINELEREY MG Rl E I | 7S i LD VAT
I TR0 2 A HLAR b )0 B KB R R S SE
FEI A2 1A o BRI [ e Kk S PR g3 A
ZE ) AT AN LR R A RIS AN ] -

09 ! —— I 08 1 ——RAbSFHR
os 1 - o - BRAER

= —nRwEm

= 07 —=TLEHE W o6

Q 06 [ —RB o

Lol =0

- - L E 0.4

g ™ £ 03

g o3 ¢ g

£ 02 02
011 | 01
o1 LHA WA w2E WA weR aisA o1 L BA WA W28 W[ WA WA

A Rk

BB Rk

K3 AR KRR NDVT 58 B oK i A DG R 4

A K7 59 H I NDVI 5 2 H BK R RAR
KRB ML (K 4) K], LKZF NDVI
5 24 IR ) RJE (1 52000 B 7K S R AH 26 R 08 K
T+ 0, HuhiAfEAMHIE, B8 ET-RRE-N
B I AR o B bR S 80 B L 0 ) — 3
TR JE R I GBI R KA

242

2016RA0310.indd 242

I 4 H Z KR AR K HoRrvl A
Y53 3 A Bl RO B
HORTE REEARERES: 7R 8 A H BLLASG
PEUIE N, T 8 AN RAER S kK
BOARET LSRR RS, T Rk

29/09/16 12:56 PM



2016RA0310.indd 243

Risk Analysis and Crisis Response in Big Data Era (RAC-16)

RH I K2 BT B R — 4RI 4R
s, A T

09 ¢ '
0s | !
§ o7 1
% 05 | | |
N '
§osl 1
£ 1
3 03 r 1
&l : A
o1t 1
P L
09
08
§ 07 —— AR
K 06 : S BEEAH
Sos ! - %AH
S 04 !
£ ' L
$ 03 1 ]
aly) ' i
01 ' —%i8
P .
09 !
1
o8 |
ﬁ o7 t ——Aibsri
e - EiEH
e 1 ——GhE
el ! KRG
£o4f i
go3r e
02 ——ikHEr
o1 | — 8k
0 .
b?’_ @‘?’7 ,;?’_ gs&_ %;?‘ %é’{ ) @_ @?’ w& »&Q’ Q‘?“

2A
Kl 4 RS R A RKE R

BT, SRR R UL o Bk
(KA IR WA SR AEAN ], PG R T L A
SPJEREA T B i) 52 A fReKE
MG, JERISHT 1 KB RAT S
e BMABACKE, IR M ERr
A GEBiHEE) HIE 4 A 38 S E KA
KEdw, HREIEIE 3 A8 S KA
ESEE TN

4 Hiig
H1 DAL 3 W w4

Uy BN B 7K et T 20 I 22 St () W 18 ) 6
EEAKCRE, 5~T ARERKB S AW
Bk ARG, 1T 8~9 HIMEE#H KA S
7 HIBK AR s R Ok, I
3 A IS MK X BRI,
IS R AR S A RSN IR
WRAEEEA.

(2 HEART 7K e 28 1) E 22 S £ W 2 ) 401
A BEAKCRA AR B PG B T R
TAUR SRR HE et J5 DO 0T B R i
IS I () A 2 AN H 5 ARl o6 Bt
RESERES 0 1A ROk, g
TR TITRUAR JE RS A8 553 4 A () SR e /K ek
RN, ARSI 3 A AR 2 InFEK R
AHOGHE B . AUk, B R A A X 5
R A R 7, I A RO PR 28 G

el

AWE AT 2 KRB SR R H
(2013BAK05BOL) , [ b B 2% e Gl T F
< AR AR W) K FE BT K I J( 21NN
(CAAS-ASTIP-IGR2015-04) % Bl . il E#
X7, Email: 1iugx804@163. com.

5 BEICER

[1] MRE0E, 2. 1982~1999 4FEIR[HE 4< BRI A1
R AR T RO AR . MU =24, 2007,
62(1): 41-51.

[2] FMEE, TR 2. 1982-19994F 3k [H b At
VI B TARAR AR N (R 245 22 5. BB B4R
2003, 58(1): 119-125.

[3] Chen X, Hu B. Spatial and temporal variation of
phenological growing season and climate

change impacts in temperate eastern China.

Global Change Biology. 2005, 11(7):
1118-1130.
[4] E2%uR, #FRME, ALEW, 5. 1961—2009

R MR ) G AR T, ST

243

29/09/16 12:56 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

%.2011(1): 22-24.

[5] #ifeHe, A=, AT, 2. 1961—2010
AR PR ST AR SR T AR A . SR
B 2012(3): 7-9.

[6] FRAER. 1961-20105FH bk 5 ) 2 A% AL {bkF
TEWFY. dbatfoll. 2015(3): 135-136.

[7] EUkZF, D&%, %W, WSOFEBMIEH
W AR AR AR AE A BT, P 58 R 2% 2
CARFIR). 2011,32(3): 157-160.

[8] SR, BRA, DHTE, & mlAial
KA RS W X AR IE S BT, T
X %5 5L, 2011,25(10): 126-130.

[9] F¥EMg, ZBufl, 2%, %5 B R
DX A 1 i S AR AL AR . AR AR R, 2011,
31(24): 7511-7515.

[10] WAL, SR, SKEEH, A BRI E
Bl 05 A A [ 6 8 2% G ) 2 S5 40
FRIXFIT. 2011,28(5): 789-794.

[11] Eifghy, ZBofE, Sheedh. BIMEtE)Rax
B /K B IR I 2 AR BT . TR X PER S
FREE. 2012,26(6): 24-27.

[12] TibEMy, 2B, B%F, 55 BRer) s
N [ A A I 7 R U1 A AR A 1 /N B
SIMT. K TARFFEIR. 2010,30(5): 46-49.

[13] B4r, RO, STRE, 55 BRI
DA A K I AR R 5 K
AR (ERBIER). 2011,42(3): 304-310.

[14] “Eifgt, ZRB0R, SHEM, % Smamsm
AT B RE N R AR AR RS
2010,30(23): 6538-6545.

244

2016RA0310.indd 244

[15] SKIGR, LR, TLLM, 45 R ThaiEfl
KSR B B R 28 T R 0. AR
JCHE AR, 2015,24(5): 119-128.

[16] Wi, b, R, 45, T 10ak5E b i
L 7 ol A A R B R R I AR A 2 R
2014,34(5): 1-9.

[17] #3%, =8, B, 5 L TR e
BN AR FSE AT, AR
2006,32(2): 268-277.

(18] Eifgthe. B AR 20 80 bt DX A1k A8 A ML A 5 4
W AR LRI ST, A St R R 2,
2009.

(191 &2, xR, skoohn, &5 Bkt
e o A A A P ) I R e ) 25 5 40 A
TRIXHIF. 2011, 28(5): 789-794.

[20] HiEFe, GHI. WK 55 2000-2010448)
R R SRR A 2 I R AR A SR B LR
fiEmi N, FHbAEAR . 2014,22(6): 1194-1204.

[21] Y. He. Assessment Research of Bijie Drought
Risk Based On Cloud Model. Journal of Risk
Analysis and Crisis Response. 2013, 3(4):
192-200.

[22] S.J. Zhao, Q. Zhang. Risk Assessment of
Crops Induced by Flood in the Three
Northeastern Provinces of China on Small

of Risk

Analysis and Crisis Response. 2012, 2(3):

201-208.

Space-and-Time Scales. Journal

29/09/16 12:56 PM



