doi;10. 13866/j. azr. 2019. 05.21

i [E b 77 S B T iR X A R FEOK AR AEF T — 1K
BHWEHNXR

&g’

%i#&lﬁ

(1. rp o B T 8 A 25 S M PRBIE ST P, e i85 2 A 25 R K T e 2, it 5 8 K 5F 8300115
2. WE BB, db et 1000495 3. H[E Rl e B AR AR RGN ST Bk B 831500)

BB WA RN AR AL R AR A ™ AR AR BRAS S  BE RN R K 2 BE Ty 5L S 4 rp R A
(] SR AL A B F EERRAE . ] 2000—2017 4R MODIS I — R AR EE 4R 0 4 RV A K ZE (5—9 H) Y
H KK &l , 2087 T HFFEIX NDVL,, A5 R RHIE R R OGP . 45 R3] :2000—2017 4EHFFEIX 4 A AL 9 NDVI,, 24
I BT AR TR K A S B DTN R K BN H i R s 4 R s B K A Hh BE (PCD) DG T3 oy , R AT A1 5 4F
FEIXHYREK S I (PCP) #R A SE IS B . 4 LXK P BRI ARSL , At 3 4~ s 9 PCD 5 PCP X% NDVI,, A5 1]
WRT AR R, UL 3 iy NDVL, (B A9 4R BRAE (6 22 T PCD 5 PCP (9783l , B2 IE ARG 56
Z , BUFEKB AR A A1) T NDVL,, BSR4 NDVI, 54 K F= B A S A OC AR IE TG, 5 PCD Oy
TR IE, HL5 AR FR R B AR D PR, D032 XA 0] A K 2 e K S RURR, [ /i kg 20 A 1) 12 b XA

YA

KA : NDVI; AR KT RS s kAR s FREE P Y]; SR IX

R KR 2 S M — D M XA A i A R
Z " R AE T M X, TN X K P U A 2
oA ARSI S AR e PRI PE . KR
RS I A REOK T LASK B 2 d B A A R
W KA 922 A T BT 73 S K i A 22 R AN 7K &5
F A, e rp ek 4 b 32 B4 Rk i Be K 23
FE AR Al 0 AR I T AR AR o e T R IR S
R 7K O AR AR GBI ST v, IR 3R R e AR K LA
[ ) O Ll [ A SR S B ¥/ @ (e Y
FRI 23 TE , e ) 2 A KRR K AR AR AR AT SR )
T STESE A 25 ZR GEXT T R /K A I T L 928 5 SR Ay
o L, AWFFELE T 2000—2017 AFEAFFEIX K
SEPRFIAE N ZE AR AR A SRR I, 255 0 — LA Bl A
L (NDVI) (A2 4k, 3 BT R 43X R 7 248 Ak 18 Wi 7 4
e, DA A i X Sl ) A 25 BRI ] R Sk Ji e i) o
e o

BRSNS [ 7K BRI 137, AN [) B 27 25 DA 2% T
[ RRE - At T KR R S, RIS 2 A e %
TR T8 TR R B GIMMS3g NDVI

@ MYFEEHE: 2018 -12 -13; {&iTHEI: 2019 -03 -04
EETIE: FEARPEIEEIH (41671051) Bl

MR ZS (B RUEE b, 43 B 1 A B e 25 A8 b B HXTHS
AN SC 25 AR A T B e g A 2 A
2000—2014 4Ff) MODIS NDVI $3 Flek i i CASA
BERLAES T AL TS IX (% NPP I 7301 T NPP [y}
ZSARRARAE 25 IR A NPP 5 [ K /9 A0 1
o AR AN [FIAE B 2 5 S R AR DG B A
25 Roerink 2£°) 3@ 53+ NOAA/AVHRRNDVI %
GRIREE ACEAE B AE S 23 B 2R WY, 76 T 5 IX A A X
e 7K 1% e 7 R >4 RS

FEAE S AR 2 4 A 7= 0 A8 b 1Y) B i ke
1M NDVI B by R AEAG 8 5h S AR S Z G A, 54
PR 5 R I TE R B A AR e O AR DA G,
AR 0 5 I A3 bRz — 07" . NDVI fek
{E(NDVL,,. ) A 5z BAAE BEAR ) AE K BT iA 3 Y e
RO, H 5 EAY S AR OCR T ISR
FBCYAR A A KR FRT, 56 TRk 23 e A
£ TP R] AT 9 22 S 2 R G i B s A T A ]
A 2 88, 915 NDVI M Bodls i 47
AHIEME AT (EX TR gl i 2 By A AR ¥ 5

TEB®IAT: BWIE(1992 - ) 5 FEE 050 LL , T 207 10 AP K 73 K R W5, E-mail: 2663480084@ qq. com

BIEE . B 7). E-mail; tangls@ ms. xjb. ac. cn

hitp . // azr. xjegi. com



X R, AR EAS B 3 A s I MbA% R 2 58 . h
I, ARG IE T 18 a () MODIS NDVI %ds, L%
vl 5 JEI L SO km 28 vh X N NDVI () F 39 (8 /E A%<
Gl 25 TR (4 NDVI R3], L NDVI, R R AEAF 5T
DX AE A P A RAR D 5 SR FH R 7K 46 T B (PCD) FiTRE K
HP I (PCP) KRR (5—9 H) Bk ik
ATATBCHRAE 5 55 5E 1R X 4% 5 W 7K R A AR A 4 i)
R

1 ARXEERSETERIE

1.1 HREXER

Hh LG 7 e X P 4 1 R IR R T
X FIRSEX, AL 2 0 AT X R A 45
BT CHOR L SR T E AT, LY L B
AR LI, LT AR 24 o5 4 TR AR A 173, EBFSE
X Rl EACH S 454 T iR B st S e Oy
FeIX R TT%, H52% T E VP 12100 000 43
TP 4, AR R 121 000 00041 #2571 25 ] 4347 %
o AEANEET T 5 BT SRR 4R
SRINKHIX | X P9 43 A3 A T 6] DU v 5 (35 g
HL T YL R PR ARV | T AR R A
FLYEE) UV M (B 1 R VDM A TV M
RERID VS HOFIT A8 UL /R V) o 76 KU 5 28 XU 3%
M ] 108 14 T A B R 405, G IR 5 2 IR L
VP 25 11 [ PG el X 1) e S K Ve i A2, i
AR 26 3 T 9 28 A 42 ) 3 B 5 K 4 7K 21
BEMSRREEBINFM. BT Rk
WA AR — i — T Je— %" (AR 74 1) IR
SRR N T S IR X K AT A A A s 2
AFARI 6 Z L HEIREZ T e o G IR R 2 XS £
H LG 7 T 5 X A S S 9 X Ay o BT Y A
(F1),

4 ARG R R B AR BRI LR 1, BFSE
IX 7R P B AR R S, S B 4 R 2

N
z 'gﬁi?ﬁﬂ
ok
<t ‘H
.zwm
.EQfJ .ﬁﬁﬂ(

A

® SRR 0 500 1000km
°Z I WX —,
=) ! L ! L '
* 80°E 90°E 100°E 110°E 120°E

R IE T EE ARB R ST R P E PRI 5 4 AR
BlefBiE b0 (http 2 //westde. westgis. ac. cn ) F1 7 [E Bl 27 g ¢ YR IR
BR800 A0 Chitp ://www. resde. en)

BT RS Dk s B IR
Fig.1 Sketch map of the study area

AR A HE AR 5 W E A e 55 il i AR R R
RUFLJ , ZRGE) LI M RN Bl 3 Al o5 A9 AR B 2K
A BRI R R R R R SR AR A AR
BRF o PEREAR R REAR T B 3B A T R
B B PEALER, #F 7 h A A A B R A
FHE. W ULARE B A £LAD 8 ( Reaumuria ) J% E 328
(Salsola) 453k %)@ ( Sympegma ) ARAN )& ( Anaba-
sis) 20 E )& ( Seriphidium ) #1738 J& (Artemisia ) 45, &
WREARTEE 2 53 A T b R SR B IX, 78
WG 2 o W ULV 2 LURR 818 ( Ephedra) (10
P12g ( Calligonum ) | il J& ( Nitraria ) BRR A S
( Gymnocarpos ) FEEMJE ( Tamarix ) 550 ¥, TRl
AR AR ARG A o A i S TR T A A AR R AR R
Ji, 3 B3R T o Ll e e S X P B
WF5E X 2000—2017 4 NDVI f) 45 P 2% £ L
DL 2, AR 2 AT LA H, DRI 2R B R
R4 AU BR T LI Z 50,3 A i 5 NDVI B 22
TARACRHIEER LU B, A K FE 2 AR 4—10 A 2],
CLMNAA B Y 2 1 AR AR R AR, NDVI A AH X #4
% 2ol —4E 24 vh NDVI fge/MEAE 2 A, HoAth 3
ANl 42 b NDVI S/ MEBHAE 1 A X2
FH T2 G0 T A6 0 iy R PR R VD R R 1 LT

®1 HRR4NSKRERRR

Tab.1 Information of the four meteorological stations in the study area

vhig, HE(N)  ZE(E)  wlvm AFEHEKE/mm KGR A A e PR ( Vi) 27
AW 44012 87°32 440.5 144.1 IR EA AT LT RE B RE VD H
oM 41032 94°40"  1573.8 48.4 iRt ¥ TR L JCHBE S E VD

R 38°38"  103°05" 1367.5 114.2 IR EATENE s AT A B A TSI HL [ E VD

Hibk 38°16"  109°47" 1157.0 413.3 T A IR LR it RSO M A [ E VD

IE: 258 IBPBORR IR T R AR R AT TP AR GRS B (19512005 48 ) 4R [EK D 1958—2017 4R BRE K BIME



ZEMP AT - r ] b 77 LR TP DX AR A R R AR AR AN A — AL 18 B0 G R 5

0.5

= ZERH

04l AR R
fm —— RE
B os] i
m
Z 02|
Z

0.1

0

128 45678 9101 12
R 4
2 2000—2017 4EMFFEIX 4 A~ G20k NDVIAE Y AE{E
Tab.2  Variation of NDVI at the four meteorological stations
in the study area from 2000 to 2017

UGN ETi 25, A& Z R R N A T i i, (7
NDVI B {E 5K
1.2 H#EkiR

R K B A e I T WFFE X 4 R0 A EER
W ZEAT | IR A AR, 2000—2017 AR 3E H K
S GER ORI T B R AR R B = 551 &
http ;//data. cma. cn) , BFFE I BRI AR 5—9 A

NDVI %t #& S5 MODIS13Q1 2% 2000—2017 4
NDVI 7= 5804 , 508 5 B NASA ‘E # (https ;//lad-
sweb. modaps. eosdis. nasa. gov/) , B & #% 2 K EOS-
HDF, i ] 53 8354 16 d, 23 (8] 53383 250 m, fif
JH MODIS #5254 T 5 MRT /4~ #0800 h
HDF #% 0% 4y GEOTIFF It 52 (R AT PH 45 Fds 5%
SA ] ArcGIS BIFA% 115485 B Con pREL, K B A%
A BRI T IO B SR AR I >R H [ Prid
FHH MVC iRk, 2D LR = k%
HIE BISZ25E % NDVI 3 A S2 I . LASGR 3 s
0,50 km 2R 0P X, R B KRG i (MVC)
B B RAEAE iz ] NDVI I, —4Frf NDVI Y%
FAEED A NDVI,, , #5745 05 2000—2017 4F
5 NDVL inf [a] 751 Bfii 4

2 HARFAIE

(7K S Hh B (PCD ) A ] (PCP ) S22 01 F 1) 4
ST I 5L B SE SO DX I8 R K I T 43 TG R AR 1 2
B b PCD Bl S ML 5 I B P R K 1 B o
T Z , PCP W] LS ke — 4 v fig R K i B0
B, AR bR E S BT S WA K ek A I ] A b A A
Po e IR 2 N A T IR E AR AL e
5% S DX PR KRR E ST o LR ARy

PCD = /R, + R}, /R, (1)
PCP =arctan(R,,/R ;) (2)

KPR, = Zrij - sinf;; R, = Erij * cosb); AN
= =

PAH AT B, R, SR 3 sl a5 5 B P A 7K
B (mm) ;R (R, 73 B WFFE IS Be A KPR 17 16
R K B (mm) 5r, R BIFFE I BON B — H ARE K 5 0
IBTFERT B A A B B T 51 AR RS L)
A BN H P (=1,2,-+,153) o 2430(1)
S R 7K B AR 58 I B A e /K B9 4R R BE, IB(E
7£0.0 ~ 1.0 Z[a], PCD {EHEHEIT 1, 2 WK ik
5 P S — i ) B2 5 #H 2 PCD (BRI 0, R I 45
KBS N (2) TR T AR T AL A 5
T UG O R B A R T R OR K B
LA B

FEXT NDVI, S8 BORFE K FRAE S RO AT bR ik
ZJe, o3 BIRFAR K | K 5 rh RERIAE ) 5 NDVI
180G ZR AT I A5G 3 BT, LATH B 4F B K L Rk 4R vh
JE A = Z T A R

3 #RESH

3.1 AKFFEKTFE

H & 3 AT LA H,2000—2017 4F 4 A5 3k 4
la R N1 & R L R A B U B N B =
] 2 Sl R R R 3, Horp 7 T AR R i A AR
KR, AR K R K B 2 AR T L B 375. 95
mm , v T PUHR A 28 G B K = K i 2 AR E R
77.12 mm, 2 Ak 53 2 PR T B S T T
Hh ] R ZLAI0AT s A= K 22 2 AR S Y K AUl 37,7
mm, K 4 U5 RAE, RE A K R LAY
Rk 101, 1 mm, HA BRI

ME 4 AT LLE H,2000—2017 4F 4 ASF5E ik
A K Zx PCD A2 1] 25 £k 52 B0 HE o3 s v 0 K A
s B T) A8 Ak b DU S PR 2 Al AN, AR AR REAIR
ESp R N (EP R A S O N T i IO B 23 iR
PCD {5 (1%, Z4--F-ME R 0. 317 , A 5 Wik = 1)
P ULIIZHL K AR N B T

MES FTLLE 58 XA 4 Aol g A K 2
PCP #8438 K a3, 3 W 5 /K I Ta) A5 A [R) 2 B 1Y
JE#% o LT VUK 0 28 58 1) 3l A 2L W] 2 (%) PCP £
AEEHIEAE 93 d(8 A 1 H) £ 47 s A FB A My bk A
P B3l ) PCP 2 A F- 3 (E R 87 d (7 H26 H ) 184



150 (a) gk N o amm
125 | 72t
: £
g 100 f W oA
§ %
75 | # gl
50 18
2000 2004 2008 2012 2016 2000 2004 2008 2012 2016
£ h £ 4
1601 () BB 600 1 (d) Hibk .
. \
140 | 500 °
: £
s i i I \
e 120 2 400
& B )
00, 300 | /
e ® o ° ¢
80 200 |
A ) \9/ . . . . .
2000 2004 2008 2012 2016 2000 2004 2008 2012 2016
F F B

3 2000—2017 AEAIF5E IX AR K FE R B AL (AR AIE B R

Fig.3 Variation and linear trend of precipitation in vegetation growing season in the study area from 2000 to 2017
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Fig.4 Variation and linear trend of precipitation concentration in vegetation growing season in the study area from 2000 to 2017
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Correlation between Precipitation and NDVI in Vegetation Growing

Season in a Typical Desert in North China

LI Ya-feng'**, TANG Li-song'"’
(1. State Key Laboratory of Desert and Oasis Ecology ,Xinjiang Institute of Ecology and Geography ,Chinese Academy of
Sciences , Urumqt 830011 , Xinjiang , China ;
2. University of Chinese Academy of Sciences , Beijing 100049 , China
3. Fukang Station for Desert Ecosystem Research ,Xinjiang Institute of Ecology and Geography ,Chinese Academy of
Sciences , Fukang 831500, Xinjiang , China)

Abstract: Precipitation change in vegetation growing season is an important factor causing inter-annual fluctuation

of vegetation growth. The correlation between NDVI, , and precipitation in vegetation growing season in a typical

desert in north China was analyzed using the MODIS normalized vegetation dataset and the daily precipitation data
from May to September during the period of 2000 —2017. The results indicated that the values of NDVI __ in four
sample plots in the study area were in an increase trend from 2000 to 2017. Precipitation in the study area in vegeta-
tion growing season was in an increase-decrease-increase trend. The precipitation concentration degree (PCD) was
high in the west but low in the east,and it became later in the study area. In addition to Yulin,the effects of PCD
and PCP on NDVI ___in other three sample plots were higher than that of precipitation, which revealed that the inter-
annual fluctuation of NDVI  values in these sample plots was mainly affected by the changes of PCD and PCP,and

max

there were the positive correlations among them. In Yulin, however,the NDVI , had a positive correlation with the

precipitation in vegetation growing season,but a negative one with PCD ,and its correlation with the precipitation in
vegetation growing season was the highest,indicating that the vegetation growth to precipitation in vegetation growing
season was more sensitive.

Key words: NDVI; vegetation growing season; precipitation variation; precipitation concentration degree; pre-

cipitation concentration period ; desert



