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Abstract: Understanding the spatial pattern and dynamic processes of vegetation changes and their causes is
one of the key topics in research on global change of terrestrial ecosystems. Characterized by vulnerable alpine
vegetation, which is sensitive to external disturbance, the Qinghai- Tibet Plateau is one of the ideal areas for
studying the response of vegetation to climate change. It is necessary to investigate the impacts of climate
change on vegetation in a short synthetic period because of the intense climate variations in the Qinghai- Tibet
Plateau. Previous studies have not sufficiently investigated NDVI change comparisons between various periods
and the persistence of NDVI trends. In this study, we investigated monthly vegetation dynamics in the Qinghai-
Tibet Plateau and their relationships with climatic factors over 15 progressive periods of 18-32 years starting in
1982. This was accomplished by using the updated Global Inventory Modeling and Mapping Studies (GIMMS)
third generation global satellite Advanced Very High Resolution Radiometer (AVHRR) Normalized Difference
Vegetation Index (NDVI) dataset and climate data. The NDVI time-synthesis method of each season masks the
trends of NDVI variations within the single month. Except for August, vegetation increased in other six months,
with a significant increase occurring in April-July and September. The increase rate of NDVI in most months
decreased significantly with the extension of the period, indicating that the increasing trend of NDVI slowed

down. At pixel scale, the regions with significant changes (including both increase and decrease) in NDVI
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showed increasing trends in most months, but the range of significant decreases in NDVI expanded faster than
that of significant increases. Vegetation activities in the Qinghai- Tibet Plateau are generally controlled by
temperature changes, but the dominant climatic factors affecting vegetation are varied in different months and
regions. The vegetation activities in April and July were mainly promoted by temperature and sunshine hours,
and those in June and September were controlled by temperature, and in August were mainly affected by
precipitation. The emergence of long time series NDVI data sets provides a precondition for application of
nested time series to study the trend analysis of vegetation growth and change. The persistence of the trend of
vegetation activity may help to visualize the process of vegetation change, understand the vegetation response
to climate change, and to predict thevegetation growth trend. It is inferred that the increases of NDVI in the
future tend to be more moderate in general, but arecas with significant pixel-scale changes in NDVI tend to
increase in most months.

Key words: NDVI; monthly scale; spatiotemporal changes; climate influences; trends in nested periods; the Qin-
ghai-Tibet Plateau
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Tab. 1 Slopes in monthly NDVI during nested periods in the Qinghai-Tibet Plateau (10™*/yr)

4 5H 6 7H 8 H 9H 10H
1982-1999 14.51** 13.72% 17.96* 13.37* -1.15 6.32 0.51
1982-2000 9.96* 11.37* 20.68%* 15.37* -0.89 4.61 0.77
1982-2001 7.96 9.52% 16.36* 14.18** -0.45 3.59 5.05
1982-2002 8.30%* 9.42% 17.25% 12.31%* 0.37 1.87 4.54
1982-2003 8.10%* 7.83% 12.32 10.11* -1.55 0.42 3.35
1982-2004 8.78%* 6.18 8.18 7.50 -2.61 2.43 3.02
1982-2005 6.41 5.84 8.50 4.40 -4.70 5.24 3.61
1982-2006 6.18 5.55 7.53 5.23 -4.08 4.47 3.13
1982-2007 6.44%* 5.69* 6.79 3.33 -4.33 5.29 2.71
1982-2008 5.64% 4.71 6.44 3.37 -6.38 3.38 3.02
1982-2009 6.71% 4.45 6.43 3.16 -4.27 4.33 2.45
1982-2010 6.00* 3.77 4.75 3.77 -2.17 6.14 3.98
1982-2011 5.42% 2.53 5.44 4.08 0.53 6.72% 3.82
1982-2012 4.78* 1.52 2.82 1.74 0.96 6.41%* 2.94
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Fig. 1 Trends in monthly NDVI in the Qinghai-Tibet Plateau
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Tab. 2 Area proportions of significant increase and decrease in monthly NDVI (%)
4 A 5H 6 A 71
iEs W REWCS RERMM ORI RS BERN OB B0 BER R B B
P SN SP P SN SP P SN SP P SN SP
1982-1999 80.00 0.23 11.92 84.73 0.21 22.10 75.40 0.73 13.41 72.69 1.47 13.51
1982-2000 74.04 0.32 7.43 83.74 0.24 20.74 85.08 0.32 18.97 79.02 0.65 16.83
1982-2001 74.36 0.33 7.66 81.69 0.33 19.47 83.49 0.31 14.44 76.60 0.77 17.30
1982-2002 70.25 0.75 8.35 81.40 0.45 22.32 85.24 0.32 16.87 74.76 0.85 16.21
1982-2003 67.18 1.51 8.69 78.46 0.90 23.08 80.42 0.52 12.74 71.71 1.15 14.47
1982-2004 68.92 1.88 11.20 75.34 1.29 23.49 75.60 0.94 10.58 67.68 1.78 13.44
1982-2005 62.47 3.13 9.12 73.36 2.06 24.09 75.06 1.06 10.31 61.95 2.41 8.65
1982-2006 58.80 5.14 10.03 71.49 2.74 2391 74.27 1.30 10.53 63.87 2.28 9.74
1982-2007 57.09 6.70 11.08 71.11 3.50 25.68 73.74 1.48 9.69 60.25 2.55 7.58
1982-2008 54.65 8.31 11.25 67.59 5.17 24.23 74.63 1.68 10.82 59.82 2.89 8.72
1982-2009 61.08 591 14.46 62.63 7.30 18.91 73.99 1.67 10.97 60.17 3.30 8.60
1982-2010 62.48 5.93 15.73 58.88 9.96 18.37 68.17 2.83 10.43 61.72 2.06 8.14
1982-2011 63.21 6.22 16.94 53.42 13.45 16.17 69.76 3.00 13.15 65.47 2.34 10.36
1982-2012 63.06 6.67 17.72 50.26 15.98 15.63 63.17 4.70 11.67 58.19 3.96 8.98
8 A 9A 104
B Homo WAEWCD RN NP REEUS BN W WD WA
P SN SP P SN SP P SN SP
1982-1999 54.84 1.99 438 62.30 1.14 3.23 53.69 1.42 2.64
1982-2000 58.95 2.00 6.66 61.75 1.08 3.08 55.68 1.28 2.76
1982-2001 57.73 2.30 7.44 61.78 1.04 3.77 63.73 0.67 443
1982-2002 57.00 2.52 7.94 56.92 1.68 322 60.21 1.09 5.54
1982-2003 51.82 4.13 6.26 53.89 2.06 3.03 59.05 1.51 5.58
1982-2004 48.56 5.71 6.26 57.78 2.09 4.86 53.21 2.77 6.01
1982-2005 44.81 7.74 6.22 63.67 2.02 8.44 55.55 3.32 7.75
1982-2006 42.97 7.47 4.72 61.09 2.13 7.14 52.29 4.34 7.94
1982-2007 40.32 8.42 3.57 61.94 2.22 8.94 53.45 4.82 7.47
1982-2008 36.19 11.62 3.26 56.55 3.14 6.59 53.29 5.87 7.94
1982-2009 42.19 8.47 4.43 59.13 3.23 8.60 52.79 6.06 8.07
1982-2010 48.30 5.66 6.20 67.96 2.11 13.02 59.82 4.17 12.45
1982-2011 56.42 4.31 9.53 71.46 2.02 16.65 61.36 4.32 13.37
1982-2012 57.46 4.85 12.15 72.84 2.11 19.01 60.90 5.18 15.68

PO RIEBHAARTTIT 5 L] SN o 25 FUBHGTTIT & Lu i) SP oy 25 IE B HAG TR & L], T

14> BOREAC I 5 0 35 A OG (3R 4, L3 207 51 .
NDVI5 H FEEE A EAE 8 H A4 H ik , 2 Ak
W IEARSE, 7 A IEA s 5 L BOAE) T
BT, AT AR SS (R 5, WA 207 1)
3.2.2 BT RJE

(1)<

k8 H Ak, 4-10 A 144~0F BEAY NDVI 5 R IE
A e DI R AR T 50% , 5 38 1F AH 6 1% Xk v
TG KT S 2 AR S X3k, S 35 (7 RH S AR T FRSR 8 H
A R ER A I B BN R I 2% (% 6, L2 208 1) .

4-6 A , i A AY X 3 B A 7e th AR 5B, 7-8
H IR, 9-10 H FEBLSMARAEIE MR/ H X ;
F PR DX I A e P i (11 3, D2 209
T1) o NDVI5A S EARSCIX Sl Bt B A 1) 22 £k
R R -4 H RS H Rl B g4 5 25 b (R = 0.34,
R*=0.68,n=14),9-10 H 2 B EH R (R =
0.65, R =0.64, n = 14) , HAth H B fbaR AR %
NDVI 550 25 IEAHOCTT T, B3 5 H BERT B B A
WEW (R =075, n=14) .8 AR B EHNAk, H
fln 4 H ¥p W84 H: R*=082,6 H: R* =



206

LU ISR

20194F

(2)1982-19994ENDVIAS fL 5

(b)1982-20124ENDVIZSL  (c)1982-19994ENDVIAEAL B

(d)1982—20124ENDVIASAL, B E 4k

104

NDVIZELR

p<0.01

-0.0327 -0.0100 -0.0025
RATE S [
WBERMR BERMK ABEOMR ARFIEMR BEIEMR RBZIEMK FHEEKR

p<0.05

0 0.0030 0.0100 0.0360

p=0.05 p=0.05

p<0.05

p<0.01

K2 e iR 2 A 0y NDVIARFR i 25 [ 4% J5)
Fig. 2 Spatial patterns of monthly NDVI changes in the Qinghai-Tibet Plateau
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Tab.3 Relationships between monthly NDVI and temperature in the Qinghai-Tibet Plateau

0 500 km

i B 4 A 5H 6H 7H 8 H 9H 10H
1982-1999 0.55%% 0.40 0.36 0.38 0.08 0.46 0.32
1982-2000 0.56%* 0.39 0.40 0.48%* 0.07 0.46* 0.32
1982-2001 0.56%* 0.39 0.41 0.47* 0.08 0.41 0.38
1982-2002 0.58%* 0.29 0.44%* 0.46* 0.10 0.41 0.38
1982-2003 0.59% 0.30 0.47* 0.45% -0.07 0.35 0.33
1982-2004 0.62%% 0.28 0.48%* 0.47* -0.12 0.39 0.32
1982-2005 0.58%* 0.27 0.49% 0.33 -0.24 0.49% 0.33
1982-2006 0.58%% 0.27 0.48%* 0.38 -0.20 0.47* 0.33
1982-2007 0.60%* 031 0.48%* 0.36 -0.24 0.49%* 0.30
1982-2008 0.58%* 0.27 0.48%* 0.37 -0.16 0.43%* 0.29
1982-2009 0.64%* 0.28 0.48%* 0.35 -0.11 0.48* 0.27
1982-2010 0.63%* 0.26 0.45% 0.39% 0.03 0.52%* 0.29
1982-2011 0.63%* 0.22 0.46* 0.39*% 0.07 0.54% 0.29
1982-2012 0.63%* 0.16 0.36* 0.29 0.09 0.54%* 0.30

T =0 B GE T RS P<0.05 AT P<0.01,
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Tab. 4 Relationships between monthly NDVI and precipitation in the Qinghai-Tibet Plateau

I B 4 5H 6 7H 8 A 9A 10A4
1982-1999 -0.56* 0.08 -0.25 -0.56* —0.77%* -0.22 -0.16
1982-2000 —0.61%* 0.07 -0.10 -0.57* —0.75%%* -0.23 -0.17
1982-2001 —0.60%* 0.06 -0.12 —0.58%* —0.74%* -0.23 -0.19
1982-2002 —0.56%* 0.10 -0.11 —0.57%* —0.75%* -0.22 -0.19
1982-2003 —0.57%* 0.09 -0.18 —0.57%* —0.76%* -0.25 -0.18
1982-2004 —0.51%* 0.06 -0.22 —0.59%* —0.74%%* -0.32 -0.18
1982-2005 —0.51%* 0.06 -0.24 —0.58%* —0.76%* -0.36 -0.13
1982-2006 —0.49% 0.08 -0.24 —0.60%* —0.75%* -0.35 -0.13
1982-2007 —0.48* 0.10 -0.23 —0.62%* —0.75%* -0.33 -0.13
1982-2008 —0.48%* 0.08 -0.22 —0.60%* —0.74%%* -0.32 -0.09
1982-2009 —0.51%* 0.09 -0.24 —0.60%* —0.69%* -0.38%* -0.09
1982-2010 —0.50%* 0.06 -0.23 —0.60%* —0.59%* -0.30 -0.07
1982-2011 —0.50%* 0.03 -0.20 —0.57%* —0.62%* -0.26 -0.08
1982-2012 —0.49%* 0.07 -0.22 —0.62%* —0.62%* -0.27 -0.06

R o S e S R B8 P<0.05 1 P<0.01,
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Tab. 5 Relationships between monthly NDVI and sunshine hour in the Qinghai-Tibet Plateau

[ing="s 4 H 5H 6 H 7H 8 H 9H 10H4
1982-1999 0.60%* 0.07 0.04 0.45 0.69%* -0.05 0.28
1982-2000 0.61%* 0.07 -0.05 0.38 0.67%* -0.03 0.28
1982-2001 0.60%* 0.07 0.00 0.39 0.66%* -0.03 0.27
1982-2002 0.54% 0.04 -0.01 0.38 0.66%** 0.02 0.27
1982-2003 0.53% 0.06 0.04 0.39 0.68%* 0.03 0.25
1982-2004 0.53%* 0.05 0.06 0.41 0.68%* 0.10 0.25
1982-2005 0.53%%* 0.05 0.06 0.43* 0.70%* 0.16 0.19
1982-2006 0.52%* 0.05 0.06 0.44* 0.70%* 0.15 0.19
1982-2007 0.50%* 0.06 0.06 0.44% 0.71%* 0.14 0.19
1982-2008 0.49%* 0.08 0.07 0.43* 0.66%* 0.16 0.17
1982-2009 0.55%* 0.06 0.08 0.42% 0.64+* 0.19 0.16
1982-2010 0.55%* 0.07 0.09 0.42% 0.57%* 0.13 0.11
1982-2011 0.54%* 0.07 0.07 0.38* 0.59%* 0.12 0.11
1982-2012 0.54%* 0.02 0.10 0.44* 0.58%* 0.13 0.11

R o i R e S R 56 P<0.05 1 P<0.01,

091, 7 H: R=0.97, 8 H R*=0.93, 9 H:R*=0.97, n=
14) . NDVI 5 8 & A0 71, 5-6 H #19-10
A BER BOIEA AR AN 1 25,4 ] 7-8 1 24 W 23 m
(4 A:R=0.85,7 H: R°=0.42, 8 H: R*=0.49,n=14)

(2) K

NDVI 5 B 7K it (A DG A AR DG 3,
F Ay TE AR G ) DI LG A 34 2 50% , BN 51A y
DR B At 2 BRAE G B X R AL 2 K T
FIEMK(E T, W8 21000) . 5 A BEIEMHE
1 DX 38 2 BEAE TR AT TR ZR TR 6 H A FE AR ER AN 7Y

RSN, HoAth 7 Ay o 35 TE AR G o e3840 i i 2 1
AH I ) DX 3k = A b A A 5 DX R R S ([
3)o 7-9 J1 NDVI 5 [ 7K £ 1E AH 5 DXk bifi e 32 4iE <
M e b 2 0 /> (R=0.86, R*=0.60, R*=0.50, n=14) ,
HoAth 3 A8 A0 A 2. BR 10 H NDVI 5K &2 i
5 BRURH DG 14 DX I s B 1 o P s s (R°=0.32,
n=14) 4, Hofth A 3 ¥ . E ¥ n (4 A: R=041, 5
H: R=0.78, 6 H: R°=0.74,7 H: R*=0.47,8 H: R*=
0.89,9 H: R*=0.61, n=14) . B EF MK 1,4 H
F16 A o 1N (R*=0.46, R*=0.84, n=14) .7 A f1 10
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Tab. 6 Area proportions of different correlations between monthly NDVI and temperature (%)
45 55 6J1 71
e W AW BRI RN REECS BRI B @ mER s R @R
P SN SP P SN SP P SN SP P SN SP
1982-1999 81.57 0.21 16.93 80.63 0.21 15.47 70.80 1.01 9.21 63.03 0.87 3.49
1982-2000 82.51 0.28 17.02 79.84 0.24 16.14 76.06 0.57 10.57 67.37 0.85 6.15
1982-2001 82.63 0.23 16.93 78.92 0.19 14.53 75.56 0.51 11.14 66.50 0.87 4.55
1982-2002 80.85 0.22 15.78 73.31 0.57 11.09 77.20 0.54 13.12 65.86 0.87 4.63
1982-2003 79.83 0.22 15.55 72.92 0.66 11.55 78.30 0.30 14.44 66.36 0.83 4.61
1982-2004 80.59 0.27 17.22 74.01 0.52 11.75 78.35 0.30 15.74 68.10 0.65 5.30
1982-2005 79.68 0.33 16.72 74.14 0.52 11.95 78.08 0.31 16.59 61.77 1.06 3.97
1982-2006 80.07 0.30 16.82 74.08 0.53 12.03 78.68 0.35 16.59 64.82 0.53 4.58
1982-2007 77.13 0.40 17.10 75.77 0.44 11.92 78.63 0.34 16.90 62.89 0.63 4.50
1982-2008 75.19 0.47 17.24 73.77 0.65 11.19 78.82 0.37 17.22 63.04 0.68 4.56
1982-2009 79.92 0.48 22.42 74.39 0.39 10.94 78.16 0.50 17.64 62.65 1.10 5.47
1982-2010 79.18 0.64 23.80 71.96 0.42 10.67 75.42 0.74 17.27 64.41 2.14 9.08
1982-2011 79.61 0.65 24.34 69.55 0.42 9.62 76.04 0.63 17.90 65.29 1.81 9.12
1982-2012 80.01 0.64 24.33 65.61 0.73 8.49 73.34 1.22 17.04 62.34 2.09 8.05
8 J1 9H 10 /]
B TN BEWS RN RN BERD SRR N REWS GEN
P SN SP P SN SP P SN SP
1982-1999 52.11 1.83 2.05 68.81 1.50 4.59 68.24 1.39 12.28
1982-2000 47.84 3.03 1.84 67.84 1.44 4.72 69.08 1.36 13.16
1982-2001 48.96 2.65 1.92 67.13 1.63 5.63 73.23 1.20 14.48
1982-2002 49.20 3.03 1.92 67.76 1.34 5.73 73.22 1.35 14.64
1982-2003 41.42 4.59 1.28 66.07 1.43 5.61 72.33 1.51 14.84
1982-2004 39.64 5.11 1.32 66.96 1.50 6.92 72.87 1.55 15.27
1982-2005 35.71 6.48 1.18 71.94 1.49 10.93 72.85 1.64 15.13
1982-2006 35.46 7.11 1.32 70.49 1.61 10.28 73.45 1.63 15.65
1982-2007 3291 8.70 1.27 70.45 1.75 11.10 73.09 1.26 15.18
1982-2008 34.86 7.76 1.29 68.57 1.85 9.60 73.28 1.49 14.92
1982-2009 37.41 6.71 1.45 70.62 1.76 11.36 72.71 1.50 14.86
1982-2010 48.72 5.66 2.87 75.79 1.42 14.93 75.29 1.40 16.19
1982-2011 50.40 4.53 3.30 77.59 1.22 17.60 75.55 1.43 16.29
1982-2012 52.01 3.85 4.10 78.04 1.28 18.05 74.66 1.40 14.39

H B0 (R =0.90, R = 0.66, n = 14) , HoAth 7 4y
LTI NTE N

(3) H BERH

NDVI 5 H B £ DUEF SN £, 4 H 0 ik
At BEIE AR S AY TR KT 60% , i 3 IEAH I Y X 35
AT R 78 T 8 3 B A O DX I, I8 3 B R S Y T AR
2 B B AN R T 2% (8, WA 211 7)), 6-
8 1 i EIEAH X R B EAR M, o A A
FEVUEE 4 1 10 J IEAH G i 7E B 5% X 3l il , O
b 7 53 b 2 AR DG ) DX AR X 5 R i (1 3) 6

x5 A F6 A AN, HAb T 4y NDVI 5 H BEEHEOE
A DG A DX I B B B A TN S (4 A R =
0.56,7 H: R®°=0.43,8 J1: " =0.89,9 J]: R*=0.82,
10 H: B =030, n=14) ; & fAH A H AR 6 H
W E BN (R = 0.93, n = 14) .4 A AR EHNAE,
HoAth A Gy ¥/, Hodh 9 A 110 A 3 (R =
0.62, R* = 0.88, n = 14) ; 111 &k 3 1 AH 5 fi B 4%
WEWIN(4H: R =0.88,5H: R*=0.60,6 A: R* =
0.83,7H: R*=0.77,8 H: R =0.94, 9 J: R* = 0.96,
10: R=0.67,n=14),
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Fig. 3 Correlations between monthly NDVI and climate factors in the Qinghai-Tibet Plateau
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Tab.7 Area proportions of different correlations between monthly NDVI and precipitation (%)
4H 5H 6 H 7H
B2 B BRSO WM M W B M RERRs BN M BERs REEm
P SN SP P SN SP P SN SP P SN SP
1982-1999 24.19 11.74 0.54 39.58 5.33 3.58 40.81 2.74 1.21 34.30 6.83 1.03

1982-2000 21.64  13.88 0.43 42.68 522
1982-2001 23.02  12.87 0.43 46.21 4.68
1982-2002 22.88 11.75 0.52 46.07 4.75
1982-2003 2357  11.86 0.54 46.52 4.96
1982-2004 2292 1113 0.42 46.62 5.29
1982-2005 22.02  11.96 0.44 46.30 5.54
1982-2006 21.76  13.75 0.46 45.70 6.35
1982-2007 2493 1218 0.71 46.28 6.19
1982-2008 2636  11.86 0.86 45.61 7.89
1982-2009 2324 1338 0.65 40.08 11.24
1982-2010 21.50  15.63 0.71 39.56  11.36
1982-2011 2146  15.62 0.72 3791 11.75
1982-2012 2034 15.65 0.61 38.30  11.02

4.98 49.20 1.78 2.35 32.90 7.06 1.06
591 50.29 1.83 3.34 34.21 5.97 1.08
5.67 50.84 1.76 3.44 34.08 6.03 1.03
5.97 48.79 2.44 3.46 33.74 6.37 1.04
5.86 47.90 3.00 3.38 32.99 6.56 0.92
5.96 47.42 3.47 3.60 32.99 6.42 0.92
6.29 47.73 3.11 3.47 31.52 6.89 0.82
5.78 46.95 3.48 3.46 30.33 7.18 0.69
5.99 47.52 3.45 4.71 29.96 7.59 0.62
5.37 46.92 3.66 4.39 30.60 7.44 0.59
5.49 47.82 3.44 5.57 28.63 7.36 0.47
5.39 49.62 3.55 5.03 29.88 7.19 0.56
4.93 48.51 432 5.54 27.05 10.02 0.54

8H 9H 10H
B BN B BEWN RN REES BENN R REEd SERm

P SN SP P SN SP P SN SP
1982-1999 32.93 10.85 1.42 33.87 4.47 0.65 24.01 18.48 0.64
1982-2000 33.50 10.91 1.49 34.50 4.50 0.75 23.44 19.20 0.59
1982-2001 32.97 11.03 1.39 33.75 5.14 0.77 22.47 19.76 0.49
1982-2002 3342 10.45 1.53 32.32 5.51 0.72 22.06 19.60 0.47
1982-2003 27.59 11.72 1.09 31.81 5.78 0.69 21.87 20.08 0.40
1982-2004 27.29 11.72 1.16 30.38 6.43 0.61 22.42 20.37 0.39
1982-2005 26.91 12.60 1.21 29.07 7.51 0.67 23.85 18.99 0.42

1982-2006 27.39 1322 1.26 29.85 7.45
1982-2007 26.13  13.84 1.26 30.46 7.26
1982-2008 25.04 15.61 1.23 29.12 6.64
1982-2009 2745  14.78 1.36 26.32 9.18
1982-2010 28.80  14.46 1.33 29.58 7.06

0.73 23.97 18.08 0.41
0.77 22.69 18.65 0.44
0.56 25.50 18.11 0.47
0.53 23.75 18.18 0.43
0.74 23.59 17.79 0.37

JE SRS AR I BoAs 92 (L S B 5 o b 2

1982-2011 26.48 15.81 1.04 32.98 6.71 0.82 22.45 17.88 0.34
1982-2012 25.87 16.18 1.06 27.83 7.30 0.55 19.92 18.97 0.19
» »
4 e

H NDVIZ b ok B 50 A mss A6
JIT I 257 (AR AR A F o e (B Ay H A A
R ZES . RAEAEZET R L NDVIZEE N
R geson e B A RE 1,8 A W Z i
o = IR a1 B o TR O R S e o) el TN S S S
FRARL s 02004 4l ZAPAE—E 25 5 X 25 S
Jir AT BB R — 2 B[] 5 B B ND VLA B 2, HE 5
T Z BN A I A NDVIZS A3, Rt , T

JEHFERS T PSR SR TARRI 2
DX R S 00 R i S A R e A 3
AR 225 o e DR BT 8 I s R B 1y
(9 NDVI S 340 a5, HL B B I 4 A8 2 /)
NDVIATARE , (BAEARIC I , 25 iR 8 25 sk
DI Z RIS NDVIASLAEAE itk ik
o AR FESH NDVIE 0800 i Bl 59 W1 2.3
e 251 RS Y ST M — B TR AT R T,
HO 5 H , B BOHE R 2 2 i/ D i FRL A pRage s i
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Tab. 8 Area proportions of different correlations between monthly NDVI and sunshine hours (%)
4 A 5H 6 H 71
RS W REWS SR RN GRS SRR N RS GEEN W SEWD SR
P SN SP P SN SP P SN SP P SN SP
1982-1999 82.39 0.11 11.84 72.23 0.84 7.16 66.96 0.71 9.05 69.98 0.89 7.86
1982-2000 83.05 0.12 13.31 70.58 0.84 6.59 62.97 0.79 7.71 67.55 1.70 8.05
1982-2001 79.67 0.18 12.25 68.07 1.26 6.61 62.87 1.12 8.34 65.86 1.72 7.22
1982-2002 81.12 0.22 13.46 67.44 1.13 6.33 62.70 1.19 8.91 66.08 1.75 7.23
1982-2003 81.73 0.20 14.29 66.67 1.20 6.34 64.12 1.24 10.22 66.34 1.82 7.53
1982-2004 82.90 0.18 14.58 67.50 1.15 6.64 64.63 1.45 11.68 66.71 1.53 7.56
1982-2005 83.09 0.18 15.61 67.74 1.17 6.97 64.34 1.49 11.96 67.67 1.38 7.66
1982-2006 83.27 0.17 15.80 68.67 1.20 6.68 64.13 1.41 11.65 68.91 1.34 8.52
1982-2007 81.88 0.22 14.93 68.13 1.10 6.68 64.51 1.46 12.14 69.74 1.26 9.03
1982-2008 81.41 0.24 15.12 67.83 1.03 7.50 65.57 2.12 12.19 69.78 1.36 9.62
1982-2009 85.49 0.18 18.29 73.51 0.84 10.55 65.22 2.23 11.95 68.68 1.49 10.02
1982-2010 85.46 0.19 19.69 73.79 0.83 10.80 64.94 2.53 12.14 70.93 1.15 10.57
1982-2011 85.99 0.18 19.77 74.30 0.68 10.67 64.51 2.59 12.49 69.28 1.26 10.13
1982-2012 87.14 0.16 21.09 72.31 0.71 9.49 65.18 2.78 14.37 71.44 1.14 12.32
8 H 9H 10H
W EWD GER N REWRD SERN RN GRS SR
P SN SP P SN SP P SN SP
1982-1999 67.69 1.45 11.45 69.02 0.34 5.25 85.97 0.45 19.93
1982-2000 66.81 3.07 12.67 68.50 0.39 5.81 86.35 0.45 20.63
1982-2001 66.79 3.15 12.62 68.41 0.41 5.87 87.71 0.38 21.39
1982-2002 66.06 3.11 12.55 71.35 0.36 7.09 87.75 0.36 21.95
1982-2003 70.06 2.84 14.28 7231 0.33 7.70 87.78 0.33 22.19
1982-2004 71.06 291 14.80 73.52 0.30 7.86 88.58 0.32 23.08
1982-2005 71.83 3.00 16.14 75.24 0.30 9.56 87.34 0.27 21.08
1982-2006 71.87 3.02 17.31 74.89 0.32 9.44 87.62 0.27 22.17
1982-2007 73.17 2.87 18.17 7491 0.33 10.07 87.88 0.25 23.52
1982-2008 74.99 2.37 20.52 76.38 0.30 10.26 87.30 0.26 23.87
1982-2009 74.05 2.19 19.36 77.74 0.29 12.13 88.13 0.23 24.39
1982-2010 74.16 1.93 19.41 75.44 0.30 10.99 87.34 0.26 23.09
1982-2011 75.82 1.34 20.41 74.67 0.31 11.70 87.59 0.25 23.11
1982-2012 74.83 1.33 20.62 78.10 0.24 12.62 88.57 0.18 23.47

T e DR B 7 o B A B A A,
HRARMR 2 (R R A 6 Z [0 —E 2%
Seo 4 AT H BB R H B E R
FH | 2% BH A B RO BE I 249 28 75 6 s JEL R e 1 AR K
6 H A9 H N 2 RS, 8 A0 A B KA
%, H A&/ H BT A 32 BRI R, TN
kKRR, 5SHA10 H NDVI 5 345 fE
PR 114 2 R WM 0 20 , WA IR A< e PR ke =
YERT, W] BB A2 3] 3 AU T 25 A VE 52
KAFE | H IR A L 59 4B SR 8 NDVI

W) =52 FHR I PR ], 5 K I RO OG
TR L P P PR ZR L AR 22 ND VI = 2452 31K
I3 AR

TR 6] 7 57 i 353 B 1 J7 ¥ 1T e Il 45 52
T2 b G« n] B P B[] BR T ) 2 (the Modifiable
Temporal Unit Problem, MTUP)™*" | Rlli% J7 1% Al fig
XoF A B NDVI 3G -2 Fifi I B SEE 1 sl /N A7 0 o2
ko ASCHIBT A R TR, 4 AR 6-10 H ¥771E
ND VI3 AN 55 5 25 i 14 X SR B S B3 A
(BTG MTUP R 980/Ea#e, B S 45 . 25 5 i
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