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recent regional vegetation dynamics over a sufficiently long term. The comparison between the new and old versions ( GIMMS
NDVIg, from 1981 to 2006) is necessary to link previous studies with future applications of GIMMS NDVI3g in monitoring
vegetation activity trends and their responses to climate change. In this study, GIMMS NDVI3g was initially compared with
GIMMS NDVIg in an evaluation of spatio-temporal patterns of seasonal vegetation changes in Xinjiang Province, China, at
regional and pixel scales during overlapping periods from 1982 to 2006. The influences of climate change ( including
temperature, precipitation, potential evapotranspiration, and humidity index) on vegetation growth were then analyzed
based on GIMMS NDVI3g and GIMMS NDVIg. To better understand the relationships between GIMMS NDVI3¢ and GIMMS
NDVIg, NDVI trends and correlations between NDVI and climatic factors were calculated over multiple nested time series
from 18 to 25 starting in 1982. The results indicated that most areas showed an approximate consistency in overall changing
trends and correlations with climate variables for both datasets, but differences in many aspects should not be ignored. In
most pixels, numerical values of GIMMS NDVI3g were larger than those of GIMMS NDVIg in the growing season, spring,
summer, and autumn, particularly in summer, and also in those areas with dense vegetation. At a regional scale, the NDVI
trends of GIMMS NDVI3g were smoother than those of GIMMS NDVIg in the growing season and all seasons, particularly in
summer and longer periods. At the pixel scale, areas with a significant increase in GIMMS NDVI3g were less than those in
GIMMS NDVIg, whereas this was not true in those areas with a significant decrease. The spatial patterns of correlations
between GIMMS NDVI3g and four climate variables were approximately similar to those between GIMMS NDVIg and the
climate variables, but there were some differences in the sensitivity of both datasets to climate change. Which dataset is
more sensitive depends on climate variables and periods. In general, areas with significantly positive correlations between
GIMMS NDVI3g and thermal factors were fewer than those of GIMMS NDVIg, whereas positive correlations between NDVI
and moisture factors were greater in GIMMS NDVI3g than in GIMMS NDVIg. Integrated other ecological datasets, it is
urgent to identify the similarities and differences between the two datasets and to establish a connection between them for

reasonably monitoring vegetation dynamics using NDVI datasets.
Key Words: GIMMS NDVI3g; GIMMS NDVIg; vegetation; climate change; comparison; Xinjiang
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Fig.2 NDVI dynamics of two datasets during 1982—2006
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Table 2 NDVI trend of two datasets
E b
. 1982—1999  1982—2000  1982—2001 1982—2002  1982—2003  1982—2004  1982—2005 1982—2006
Seasons Indicators
AR NDVI3g 0.0010 ** 0.0010 ** 0.0009 ** 0.0009 ** 0.0007 ** 0.0006 ** 0.0005 ** 0.0004 *
Growing season NDVIg 0.0010 ** 0.0009 ** 0.0009 ** 0.0009 ** 0.0008 ** 0.0007 ** 0.0007 ** 0.0006 **
RDNS/% 1.21 6.49 3.70 -2.96 -10.46 -16.67 -21.69 -33.02
42 Spring NDVI3g 0.0006 * 0.0008 ** 0.0008 ** 0.0007 ** 0.0005 0.0004 0.0003 0.0002
NDVIg 0.0005 0.0005 0.0006 * 0.0006 * 0.0005 0.0004 0.0004 0.0004
RDNS/% 40.05 55.14 27.72 16.24 4.81 -7.98 -21.16 -33.56
57 Summer NDVI3g 0.0014 ** 0.0013 ** 0.0011 ** 0.0010 ** 0.0008 ** 0.0007 * 0.0006 * 0.0005
NDVIg 0.0016 ** 0.0014 ** 0.0013 ** 0.0012 ** 0.0011 ** 0.0010 ** 0.0010 ** 0.0009 **
RDNS/%  -12.06 -9.60 -13.67 -20.62 -26.98 -30.87 -35.71 -43.30
72 Autumn NDVI3g 0.0011 ** 0.0009 ** 0.0009 ** 0.0009 ** 0.0008 ** 0.0007 ** 0.0006 ** 0.0005 *
NDVIg 0.0010 ** 0.0008 ** 0.0008 ** 0.0008 ** 0.0008 ** 0.0007 ** 0.0006 ** 0.0006 **
RDNS/% 4.36 4.48 13.23 9.26 4.71 -0.57 -1.64 -14.67

w AR B ENUKE/NT 0.01, = fLFE/NTF 0.05; RDNS; NDVI LM E IR
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B BE KT NDVIg PAZE , NDVIg 5506 1 B9 AH M SRS T NDVI3g, AU AE /DU B NDVI3g 5455 H T 1Y
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Fig.3 Spatial distribution of NDVI trends over Xinjiang with two datasets
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Table 4 Correlation coefficients between NDVI and four climatic factors
PV E =
¢ NDI\? %;t{‘m CNDYI{%%TW . NDVI 5 ET Correlation NDVI 45 HI Correlation
orrelation between orrelation between
NDVI3g NDVI and temperature NDVI and precipitation between NDVI and ET between NDVI and HI
O] @ ® @ 0] @ ® @ @ ©) ® @ @ @ ©) @
1982—1999 039  0.52*  0.28 029 048* 0.10 0.60"* 0.10 034 051" 027 0.20 0.40 0.00 055* 0.08
1982—2000 0.42  0.61*" 0.31 030  047* -0.02 0.60"*  0.08 0.38  0.63*" 0.30 0.22 0.38 -0.13 055"  0.06
1982—2001 044  0.63** 0.28 037 045" -0.06 0.60"* 0.13 041 064" 0.26 0.26 036 -0.17 055  0.09
1982—2002 045 0.63*" 027 042 046" -0.05 059 0.12 042  0.64*" 025 0.32 0.37  -0.16 0.54*  0.06
1982—2003 046" 0.647" 0.27 042* 043" -0.11 059" 0.13 043" 0.66"" 0.25 0.32 034 -0.21 0.54" 0.07
1982—2004  0.41* 0.56** 0.26 042 042* -0.12 059 0.13 0.39 058" 024 0.32 0.34  -021 054" 0.07
1982—2005 040  0.53*" 025 043* 042" -0.13 057" 0.12 0.38 056" 0.24 0.34 0.34  -021 0.52*" 0.05
1982—2006  0.31  0.50*  0.21 030 044" -0.12 057" 0.14 0.30 053" 020 0.23 036 -0.20 0.53** 0.08
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NDVI 5k NDVI 5k
Correlati Jlj‘t/m Correlati JIKT {(i NDVI 5 ET Correlation NDVI 55 HI Correlation
orrelation between orrelation between
/e between NDVI and ET between NDVI and HI
NDVIg NDVI and temperature NDVI and precipitation etween a etween a

) ©) ® @ ) ® ® @ o) &) ® @ ) @ ® @
1982—1999 038  0.56*  0.20 034 048~ 0.08 0.64"*  0.08 034 053 020 0.29 042  -0.01 060" -0.02
1982—2000  0.39  0.60** 0.22 035 047" 0.02 0.647"  0.06 036 057 022 0.30 0.41 -0.07 0.60"* -0.05
1982—2001 044  0.64*" 0.22 038 047" -0.05 0.64" 0.08 0.40  0.61*" 0.23 0.32 040  -0.14 0.60*" -0.02
1982—2002 049" 0.65** 0.27 044" 049" -0.02 0.65" 0.07 045* 0.62*" 027 0.38 042  -0.11 0.62"" -0.06
1982—2003  0.48* 0.66"" 0.26 045" 049" -0.05 0.66"* 0.10 045% 0.63* 027 0.40 042  -0.13 0.62"" -0.05
1982—2004  0.47* 0.627" 0.27 045" 049" -0.05 0.65* 0.10 0.44™ 0.60"" 0.28 0.40 042* -0.13 0.62"" -0.05
1982—2005  0.49* 0.62"" 0.28 047" 051" -0.03 0.66"* 0.09 046" 0.60"" 0.29 042* 043" -0.12 0.62** -0.07
1982—2006  0.49* 0.62"* 0.29 044" 047" -0.03 0.62"" 0.08 046" 0.60*" 0.29 0.40* 039  -0.13 0.58** -0.07
0.9 .0.@iHtEKT £%5 HFHNKTE

£5 WIEEES4MSETEREBXERH RG] (%)

Table 5 Area fraction with correlations between NDVI and climatic factors

A k7 HKZ Growing season # 72 Spring K7 Summer #Z Autumn
Seasons Indicators P SN sP P SN S P SN SP P SN sp
1982—1999  NDVIg & Tem 7148 113 1251 7338 0.89 19.15 57.60 3.76 9.24 69.05 122 1226

NDVI3g & Tem 68.66 097 1092 67.43 190 14.66 59.85 2.09 540 63.10 229 880
1982—2006  NDVIg & Tem 6777 396 19.19 82.55 0.63 2945 5151 7.07 806 6127 373  17.40
NDVI3g & Tem 5456 895 1311 67.68 278 2149 4523 736 553 5339 7.43 1170
19821999  NDVIg & Pre 7598 0.63 1668 56.66 4.42 419 7295 0.85 1597 37.60 583  1.58
NDVI3g & Pre 7598  0.60 17.19 6126 295 483 7218 113 17.08 4435 345  2.18
19822006  NDVIg & Pre 7333 070 1754 4581 634 192 7432 1.06 1632 3609 598 228
NDVI3g & Pre 7294 134 1828 4396 525 142 7336 102 17.94 4755 311 3.03
19821999  NDVIg & ET 6552 210 1132 7599 027 1777 5845 3.42 9.08 67.55 145 1026
NDVI3g & ET 63.99 152 848 69.84 0.63 1446 60.12 2.08 553 6177 2.65  7.54
1982—2006  NDVIg & ET 6439 493 1537 8326 026 2950 5130 625 7.55 5932 3.94 1346
NDVI3g & ET 5255 778 9.63 7123 1.08 2421 4515 7.3 543 5153 649 893
19821999  NDVIg & HI 7326 081 1509 5371 603 407 7121 123 1528 3476 620  1.90
NDVI3g & HI 7380 071 1434 58.66 413 470 7052 125 1582 4236 332 278
19822006  NDVIg & HI 7062 1.7 1523 41.85 926 171 7323 141 1588 33.64 683  2.29
NDVI3g & HI 7262 129 1582 4276 743 143 7315 1.03 1722 4575 301 3.4

Tem Fl Pre 435I A5 temperature FIfF 7K & precipitation

3 ANt

A SCHYRIFGT 25 J 5 b 2 3R 26 3 X 5T 15 B9 NDVI3g 928 Ak /& NDVIg P (45 SR A TA]
B X NDVI3g 5 NDVIg 76 RAEA B 2h sh 2548 (b i i 90 T, A8 f it A /N TG [ X Wi — A~
Bl ) Sh AR (LA B SR AR T I BERZE Y, 5081 X I RFoE 45 51 — 50, NDVI EH/MNY IX ] ()<
0.2) NDVIg KT NDVI3g, B0 X [ A 52, & WA TE AR A AT o5 2 IX s NDVIg AT Ge & it 7 AE 9% NDVI {E, i 7E
e 7 DX UG T R NDVI A, (B RS UE I B9S2, NDVI3g Fl NDVIg MIR—AN 5545 45307 5 il S P o, )
B R A T2 5T A 1) T S0 O 0 500 2 | 104 2 5 UL 80 40 4 S5k D R R T AR SCR A 5

NDVI3g 5 5 WK 4R 0 A A% R F (K & HT) 1IEAH G ME 238 T NDVIg, ifi 5 5 B (9 < ET )
2 S A R, 2R B[R] B B v A 080 2 %o A [ A6 DR 28 A 1 SRR R A7 AR 25 57 5 ANV 28 22 0 A i Xof
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He

Eild 36 &

5 A4 PR A8 Ak e 7 2B R A TR

NDVI SR FrF 58 MBS S T T 75 A S5 D s R 28 E5 R R AT A A 5 S i e
W, A SR A A E ARV O B 8 50 B B [ e 8 S SR B R SR T2 NDVI3g il NDVIg 22 [1] 1 50U {E 22 57
A AT REXTFIFH NDVI SR A 4 PR e a5 A7 A5, bn, A= 4 22 R0 2 2 S 5080 4 A AS [, A ] g X ik
T NDVI BYAE B A 7 Ak BRI 1 A ARAVE AL 7 AR 28 R G MR 55 DO REVEAN &5 7 A= B RS il 5 JE 2l
B 6 O g 11 DR AR K RE ) B R NDVI B 25 57, m] BB X 285 SR 7= AR Se Btk i s, G H NDVI
Bz TIPS BRIL , NDVI $508 45 22 8] 9 25 55 T R 52 M ] 58 e e P 1 ST, DT 2 — 25 5% i) 5 sk HE 3 A G
I PRI 29 EPRR A, F22 BKZE NDVI BYARIR], AT GE 52 i sl AE P 900 0 A2 A R A 9 4538, DA T X T 4 3+ |

B RABOFAO A 7 R0 E 5 R AR 45 5 T ™ AR R T

ASCHHE T B GIMMS NDVI3g Fl13 iRAS GIMMS NDVIg 7 W IS 4k 5 25728 Ak K Hx S A 2 A ni 17 7
RS, FELE AT

(1) P BE SEAE R AR A BTG s 25 (814304 7 A — 8, (HAA — B B 22 5 . 66% FYIF 9T IX ek A K 2
NDVI3g ¥ KT NDVIg, 4+ Z= NDVI3g 5 NDVIg B~V 341k 25 4 0.0230, =5 [A] -, 48 9 7 5 B A8 v 1 K L Pl
At BT IR 28 1L DA B3 LR 23 b 43300 % bt i 25 80K 2205 1, B 2R B0 A B 25 Rk

(2) A I NDVI3g 5 NDVIg £ 5 W DX sl B 2% b 3 K L2 Tl s oy Oy T A — B8, (B A Ak i i 22 5= )
i, RUSTERE I EE A K F B FMBZE NDVI3g B34 il KT NDVIg, (H B & - NDVI3g (A8 {b 3 A
o, UHOE AR E R K (i B, AR BR 3G i & 34/ F NDVIg, X 514 50 R NDVI3g & 2 38 s [F /N F
NDVIg, i . W/ DI B £ T NDVIg 1 %, %25 NDVI3g 5 NDVIg Z8fbi#a 3 2% S die K, 38 3 - 34%—55% , Bk
Z /NN -15%—13%,

(3)NDVI3g Fl NDVIg XF“ il | FE/K i (ET 1 HI A0 3 ELAT KAR— B0 23 (848 JRy , (2 b 2500 OC 1) X 35
WHEBRA —E 2R, — MR, NDVI3g 5 RAEAE 1YA0R (ET 232 IEAHDCH IXIU/N T NDVIg, &3 5AH SC Y
DX IR AH 52 s NDVI3g 55 FAF /K 23RO 1) & K B HIT I 35 1E AH O& 1 XU K F NDVIg; 50 5 S5 Rk i |
HI 52 1 3 Gk 5 DX AH X /N AR A 1 2 45 RN B

(4)NDVI3g Ei Xt T 1 i Hh FRAE 4 Iy s RO LA SO AR e S LA B Z/EH . 5T NDVIg 158 1)z
FHIEBUR T KA R, PEAE NDVI3g Fl NDVIg B0 i — etk i sr P 35 06 R DR R A4 85
P PP HI B — A5 T i S PR O, e b BT B Y
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