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Fig.5 Annual change of meteorological factors in the Three — River Headwater region from 2000 to 2016
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Tab.1 Correlation coefficients between NDVI and current month and push -
forward month mean air temperature in growing season

FERHAR S [hgz4 54 6 A 7A 8 A 9H
n 0.636 * = -0.182 ~0.241 -0.259 0.316
i n-1 -0.212 0.341 -0.202 -0.197 0.286
n-2 -0.239 0.100 -0.084 0.263 -0.224
n 0.425 0.632 % * 0.565 * 0.084 0.138
SREGER b2 n-1 0.055 0.105 0.468 0.118 0.195
n-2 0.281 -0.009 0.297 -0.257 0.095
n -0.397 0.092 0.208 0.355 0.394
ERf n-1 -0.042 0.078 -0.224 0.051 ~0.010
n-2 0.275 0.044 0.098 0.135 -0.214
n 0.715 % * % 0.566 * -0.259 -0.219 -0.212
51324 n-1 -0.259 0.221 0.212 0.520 = 0.208
n-2 ~0.045 -0.193 -0.251 -0.248 0.094
n 0.454 0.595 * 0.202 0.533 * -0.063
BEdfA b n-1 -0.195 -0.224 0.202 -0.205 0.369
n=-2 0.228 -0.241 0.311 0.332 -0.228
n 0.435 0.389 0.215 -0.073 0.264
FiP4 n-1 -0.099 0.233 0.324 0.133 -0.030
n-2 0.209 -0.066 0.484 * ~0.166 0.214
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EERHER mt 37 B Bt 5A 6 A 78 8 A 9A
n 0.583 * 0.460 0.293 0.032 0.319
EizinC] n-1 0.270 0.327 0.308 0.187 0.179
n-2 0.237 0.510 » 0.158 0.210 0.290
n 0. 566 * -0.114 -0.130 -0.219 -0.226
REER hEg n-1 -0.164 -0.232 0.230 0.295 -0.255
n-2 -0.100 -0.223 -0.173 -0.214 -0.230
n 0.084 0.241 -0.243 0.114 0.243
Wi n-1 0.105 0.179 0.134 -0.055 0.063
n-2 0.219 0.390 0.251 -0.226 0.005
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Tab.2 Correlation coefficients between NDVI and current month and push - forward month precipitation in growing season

FEEHRR S&UK 3124 5A 6A 74 3 A 94
n 0.170 0.330 0.620 * * 0.496 * 0.214
ik n-1 -0.247 0.118 -0.190 -0.243 -0.138
n-2 -0.253 -0.253 -0.217 0.226 0.277
n 0.197 0.071 0.377 0.583 * 0.045
BELERER L n-1 0.580 * -0.176 -0.197 0.420 0.504 =
n-2 0.006 0.417 0.021 0.095 -0.063
n 0.494 x 0.517 % 0.515 + -0.394 -0.102
i n-1 0.368 -0.395 0.543 % * 0.419 0.591 » *
n-2 0.317 -0.055 -0.209 -0.013 0.063
n 0.210 -0.018 -0.24 -0.169 0.381
132 n-1 0.318 -0.249 -0.222 0.371 0.315
n-2 -0.154 -0.185 -0.212 -0.185 -0.233
n 0.418 -0.230 0.528 » 0.239 0.259
BEHER L] n-1 -0.210 0.332 -0.259 0.785 % * * 0.578 *
n-2 0.259 -0.217 0.336 -0.095 0.481 *
n 0.213 0.450 0.637 0.645 % » % 0.448
¥ 4 n-1 0.179 0.146 0.209 0.409 0.429
n-2 0.067 0.020 0.290 0.016 0.442
n 0.202 0.327 0.610 * * 0.502 * 0.239
AT n-1 0.369 0.241 0.452 0.335 0.290
. n-2 -0.032 0.363 0.281 0.356 0.460
n -0.251 -0.230 0.187 0.255 0.105
RERR hER n-1 -0.192 -0.141 -0.217 0.071 0.164
n-2 -0.226 -0.237 -0.192 0.192 -0.182
n 0.272 0. 045 0.379 0.382 0.666 % % *
pra S n-1 0.689 % » * 0.421 0.355 0.307 0.657 % » %
n-2 0.045 0.538 * 0.311 0.308 0.272
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Tab.3 Correlation coefficients between NDVI and current month and push - forward menth sunshine in growing season

FEREKRE SRR i B 5 A 6 A 7H 8 A 9 A
n 0.071 0.293 0.134 0.187 -0.032
Bk n-1 -0.184 0.310 0.524 % -0.197 -0.404
n-2 -0.055 -0.089 -0.105 -0.152 0.241
n -0.134 -0.205 -0.084 -0.292 -0.032
HEERREE g n-1 -0.265 -0.311 -0.277 -0.084 -0.480 *
n-2 -0.247 -0.351 -0.032 -0.205 -0.305
n 0.056 0.172 0.037 -0.189 -0.133
ER n-1 0.053 0.171 0.370 -0.171 ~0.676 % * *
n-2 -0.208 ~0.050 -0.260 -0.130 0.139
n -0.250 0.335 -0.258 -0.255 0.081
g2 n-1 -0.257 -0.258 -0.079 0.385 0.276
n-2 -0.245 -0.202 0.184 -0.132 -0.224
n -0.386 -0.089 -0.540 * -0.308 0.352 *
[=E8n] i n-1 0.114 -0.283 -0.084 -0.221 -0.412
n-2 0.249 0.355 -0.221 -0.045 -0.045
n -0.152 ~0.483 * -0.555 % -0.397 -0.026
fuP 2 n-1 0.354 -0.019 -0.605 * * -0.501 -0.188
n-2 0.080 0.171 -0.193 -0.551 % —0.540 =
n -0.319 -0.382 —0.745% x +  —0.369 -0.290
FAEm n-1 -0.241 -0.581 * -0.596 % * -0.279 -0.202
n-2 -0.239 -0.152 ~0.539 -0.383 -0.514 «
n 0.077 -0.221 ~0.679% % + -0, 155 -0.055
R HER n-1 -0.371 0.045 -0.205 -0.045 -0.084
n-2 -0.318 ~0.032 0.089 -0.352 ~0.381
n ~0.089 -0.063 -0.581 * = -0.089 -0.063
Mifg n-1 0.071 -0.197 -0.063 -0.259 -0.205
n-2 -0.045 0.077 ~0.134 -0.164 -0.224

M3 3 A ML 7E 5—6 A BRI 2SR KU
NDVI 55 H H BB UFE—ER B EHRIE(P <
0.05) ,LHEM G S HIEE NDVI S5E# 1 AR
H R OAERA B 250, RREN R RE
MPIX NS NDVI 58 71 B R &
7TA B RN EREERENRR
i A NDVI 534 A H B R k%, Ko $E
I 5 FER R S NDVE 524 5 H e
R R R BOE R B E AR (P <0.005) 5 THFE9
H A RZERIAE B NDVI 5574 H 4 H B £ A8
KR E, BG4 KZE NDVI 5 H R HigHE <

SrA AR R KRR (5 A) , S A KETHEA iy
H9 B R RO TR NDVI 9 A4 AR o B 8 1R
s 6 Ay, mEER LA K H B FRES
R GRGUERA WB R (2 HEAE T, = 28 R AT
1A~ F 89 B R EON XA 8 A AR R B T B3 915
Al MAMBAERZEFHI(T—8 B), HH 8 H R
RO T 1o SR ) I R R R R R LA A
ARMEERHE; B 1A 6 A) KA KRR
I 7 R ) B S A A SR A B, (B0 o 58
B EERERNEREGEREE; HEEKSE
JEH(9 H)  EiHE L A8 H) B H R $OE w5



LR

BEI, % 2000—2016 F =R XM KF NDVI AL R H TS BRE T 8w AL . 243 .

ERRFEKNERHART A#2 AT A)
HERREN TaEea aRERNERT LT
AREE, E=THEXENMERE, B BRHT
HERERLPRERHEBER, B TELRK
MFHERAR, BRERER, HBRR £ EE—
HESEMBLT W RESBERTRARE™,
BK A RSN EER AR ENHER. oA
HEL , KRS EE SR, TR A 5k o

MAEMBHZER, E=ZTERREX KGR GAR
MO T , EZ Y NDVI TRNERRE.
244 HEAKENVISAZBATHRAEX
o

17 a B R X AR U R ZE RN AE K EE
NDVI 54 A K& HE F# WX 8 R mE 4,
Hep,T,8,P 25 AEHSIE. A BB E Rg,
A ZBFEKE; Royovi.« ATESE , P5 NDVIH) i

#£4 EKFENDVISHASKEFHRBXRY

Tab.4 Correlation coefficients between NDVI and current month meteorological factors in growing season

j{%gﬁﬂ%ﬁ Eﬂ%jﬁ,ﬁ H {51}' RP NDVI- T RS NDVI- T RT NDVI - P RS NDVI: P RP NDVI-§ RT NDVI. S
5 H 0.228 -0.193 0.630 % * 0.113 0.104 0.622 % *
6 H 0.142 0.196 0.241 0.393 0.293 0.021
Eifk 78 0.222 0.142 0.256 0.283 0.302 0.220
8 A -0.166 0.340 -0.19 0.072 0.016 -0.316
9K -0.195 -0.117 0.088 -0.136 -0.247 -0.163
5K 0.320 -0.017 0.485 0.319 0.348 0. 408
6 A 0.286 -0.275 0.668 % * 0.253 0.166 0.648 * *
EEEGERE % 78 0.403 0.092 0.579 * = 0.336 0.483 0. 566 *
8 A 0.584 * -0.281 0.095 0.252 0.569 * -0.013
9H 0.094 -0.028 0.161 0.123 0.124 0.135
51 -0.383 -0.096 0.485 -0.034 0.395 0.499 %
6 A 0.145 0. 385 0.526 * 0.102 0.041 0.564 *
ER 7AH 0.245 -0.149 0.527 * 0.275 0.338 0.529 *
8 H 0.322 -0.089 -0.366 0.174 0.348 -0.362
9 A 0.383 -0.086 0.010 0.129 0.393 0.007
5H -0.212 0.005 0.715% »  —0.082 0.216 0.714 % *
6 A -0.128 0.233 0.536 0.339 -0.050 0.477 *
2301 78 0.125 0.010 -0.014 0.176 0.215 0.014
8 A -0.195 0.044 0.140 -0.175 ~0.253 0.133
94 0.426 -0.305 0.011 ~0.041 0.375 0.214
58 -0.429 0.502% %  0.191 -0.286 0.407 0.444
6 A 0. 441 -0.258 0.711% %« -0.077 0.101 0.655 * *
REER boIE] 7H 0.567 %  —0.527 % * 0.312 -0.367 0.417 0.288
8 H -0.031 -0.412 0.491 -0.289 0.324 0.620 % *
9K -0.115 0.323 0.267 0.353 -0.020 0.193
58 0.208 -0.204 0.433 -0.080 0.171 0.452
6 H 0.630 % * -0.656% x  0.598% x  ~0.356 0.303 0.608 % *
1154 7H 0.638% x —0.516 % 0.220 -0.102 0.387 0.318
8 H 0.663 % x —0.399 -0.211 -0.070 0.557 + x  0.084
9 A 0.416 -0.157 0.195 -0.116 0.459 0.303
5 A 0.215 -0.266 0.586 % *  —-0.252 -0.012 0.563 %
6 A 0.377 -0.511 0.493 -0.278 0.189 0.565 *
AL 78 0.593 = -0.833% % x  0.239 -0.574 « 0.228 0.610 *
8 B 0.580 * -0.437 0.336 0.059 0.371 0.253
9 H 0.365 -0.570 = 0.418 -0.191 0.089 0.581 *
5 A 0.338 0.270 0.676 0.280 0.395 0.692 * *
6 A 0.475 -0.398 0.319 -0.013 0.349 0.378
HEER HiER 7H 0.649 % x —0.687 % + —0.059 -0.418 0.343 0.167
8 H 0.542 * ~0.163 0.036 0.077 0.529 % 0.051
9 A 0.196 -0.206 0.416 0. 069 0.142 0.435
5H 0.366 -0.231 0.266 0. 067 0.267 0.229
6 A 0.229 -0.141 0.325 0.104 0.095 0.270
Mg 7H 0.430 ~0.551 * 0.324 -0.541 * 0.291 -0.105
8 A 0.378 0.090 0.099 0.346 0.492 -0.113
9H 0.642 % % —0.035 -0.071 0.385 0.726 % +  0.245
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NDVI changes and its correlation with climate factors of the Three River -
Headwater region in growing seasons during 2000—2016

XU Jiaxin'?, FANG Shibo®, ZHANG Tingbin'*, ZHU Yongchao’, WU Dong?, YI Guihua*

(1. College of Earth Science, Chengdu University of Technology, Chengdu 610059, China; 2. Institute of Ecoenvironment
and Agrometeorology, Chinese Academy of Meteorological Sciences, Beijing 100081, China; 3. College of the
Engineering and Technical, Chengdu University of Technology, Leshan 614000, China; 4. College of
Management Science, Chengdu University of Technology, Chengdu 610059, China)

Abstract; The correlation analysis between climatic factors and vegetation indexes can not only reflect the impact of
climate change on vegetation but also predict the trend of vegetation in the future. Based on the data of
MODIS13A1 C6 NDVI of the Three River headwater region and combined with 1: 1 000 000 map of vegetation types
and meteorological data, the authors analyzed spatial — temporal characteristics of NDVI and the relationship
between vegetation indexes and climatic factors by using correlation analysis from 2000 to 2016. The results are as
follows: (D NDVI increased with a rate of 0. 8% /10a in Three River headwater region during 2000—2016,
whereas vegetation cover increased from the northwest to southeast. (2) Climate factors had a greater influence on
vegetation growth in the early and middle growing season, but the correlation between NDVI and climate factors was
not obvious in the later growing season. (3) The partial correlation between NDVI and climate factors in the
vegetation growing season of the study area showed that the influence of the air temperature on NDVI of the alpine
meadow grasslands and alpine grasslands was greater than that of precipitation in the early growing season.
However, during the middle of the growing season, the precipitation had a greater impact on the growth of three
different types of vegetation.

Keywords: NDVI; climatic factors; related analysis; Three River headwater region
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