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Abstract: To investigate the impacts of temperature, precipitation and human activity on the vegetation normalized difference
vegetation index (NDVTI) variation, in this study, taking Yangtze River basin (YRB) as the study area, temperature, precipitation
and vegetation NDVI variation were analyzed using linear regression (LR) analysis and Theil-Sen Median trend analysis. The
impacts of temperature, precipitation and human activity on vegetation NDVT variation were analyzed using the Pearson
correlation analysis and residuals analysis. The results show that the annual mean temperature significantly increased over the
whole basin during 1960—2015. However, the precipitation shows little change. The annual mean NDVI shows a significant
increasing trend over the whole study area during 1982—2015. The correlation coefficients between NDVI and temperature are
high. However, the mean NDVT has no significant correlation with annual precipitation. The regions where the NDVI increased
caused by human activity were mainly located in the northern, southeastern and southwestern YRB, while the regions where the
NDVI decreased caused by human activity were mainly located in the small part of mid-western YRB and YRD. This study

highlights that the mean air temperature has stronger effects on vegetation NDVI than precipitation and the effects of global
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warming and human activity on ecological environment at the local scale.

Key words: temperature; precipitation; NDVI; Yangtze River basin; remote sensing.
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Fig.1 Location of the Yangtze River basin (YRB) and vegetation cover type
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during 1982—2015
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Fig.8 Spatial distribution of correlation coefficients between annual mean NDVTI and temperature (a) and precipitation (b) dur-

ing 1982—2015
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J3—0.29 ~ —0.50 (& 8a).
4.2 PEKEZT NDVIH T

# 4 KW 1982—2015 4 ik NDVI 5 FE K & 2
TOM I R, HAH DG 4 85 00 I Al 1 8 3 MR 50
(p = 0.1). 25 8] b, 4 VT3 48k K358 43 b X AR S 3
NDVI 5K 2 AAH R (HiE o B & AR
(p << 0.05) [y X IR D, F2 07 T It 3 AR 3350 4
X, M KRR —0.29~—040; 2 BFE LML LR
(p << 0.05) Ay IX 8k 3= ZEA T 3 38 VG g A YT X
HH K R %0 0.29~0.60 (5 8b).

5 ANZEUE SN NDVI 52 i

B% 2 70 Ak e B R B N 3 Bl 0 A B Bl A Y s
W NDVI % 22 & b T % X8 b 8 A4S 0t 8
67.86 % , /AT T A VL H AR B PG H AL, i
32.14 %6 Wy DX St N R R H, F2 AT I B e A
K =44 X (& 9a). I 9b % NDVI 3% 22 i 3
(p << 0.05) HE I Ay X 3 3= 27 TRV AL &R
A FITV F S A3 b DX, 2 Gk 26 DX SR g ND VLY 3
I Az NS 2 0 5, A 2 TR A S T
NDVIZ 2 83 (p << 0.05) ¥ /b il X 8 3 %7 T
VT30 3 VG 3 B 4 K B A = A b X, R
JE4 Bl 0 17T A P S 0k 2 XA R A

6 Tt

1982—2015 4 K VI it U 4F F- ¥ NDVI 5 < i
FETE B W IE AR S . KR W T S BUE K %
FE A FOE A VR R e, DA A2 32 48 8 A K (Potter er
al.,2012;Piao et al.,2015) , Ju HE B K =F & A9 Hi X
(Zhou et al.,2015) .Hou et al.(2015) #F 3% % 1 3% [H
P b X A4 K 2= NDVI S SR 2 IEAE . Wen ez al.
(2017) WF5E #0320 tHh 42 90 4R AR Z A <R B THE S

=R R X NDVIHE I 2R 2 AR, AW
B T A SR A AR K TR I B L BT
AR AR, ™ BELAS A B ) 2 K (Piao ez al., 20155
Zhang et al.,2015). [A] B}, 3 380 22 <X ND VI
S I K . 1X — 4518 5 Richardson ez al.(2010) i Bt
GEAEFE— B, B A R 2R L A 09 T 55 0 9 X A
AR — 2 BB I . 1982—2015 4F i 8 NDVI
55 R K o 5 AL 1Y TR OC G &R, 3R T KON A 4k
NDVI B 5 i A & % Wang ez al.(2015) #F 5% % W
FENRE DX, T 3R AR K, S AR AR H L B
KEIFA R ARG FERHHEF. L2, ET
S X, BT R K R D 78 R R A R A KON
K A R BUR 5 AR AR ND VI 5 K & (9 A7 5
MW & (Bao er al., 20145 Li et al., 2015b; Zhao
et al.,2020). ] U A B 4 w5 JE A 2 8 b X, SR
XF 25 M ND VI AZ A6 A B 52, T 7+ 5 b X
SIRXT NDVI A B E W (Xie ez al.,2016). [[]
5 35 25 (2018) #F 7% UE 52 = ok 2 X 38 X A 9 35 4K
49 52 ) DR T A K, BRI A8 02 6 /N X R AR S M B AL
H—E R

BRI R A, ARWES (N B & N T A
AWK TR Rk T Ak ) = 52 e bk A 5 A R Y R
FEIK 3 K & .Evans and Geerken(2004) 2 4 T %] {1
B 2 1 B A A8 AL N N 8 1 Bl X A B A T Y 5 )
338 3k g A ] A Oy R ) O AT A B, R
H 53 BT N3 2 % o AR b 5 e B B L A% 22 T v
O R I N RS DO K & kA0 K7
BT — 5B N AAT R ISR, T IAE DUS 9 K B
RIAEPAERDHFTEMLHE T IZTE . HIR%E
(2014) 38 o 5% 22 ¥ 0F 98 1T N KI5 s ) 8+ i S
B ND VI [R] B B A TE [0 F67 m AE D B8 8 bR a2
TR R b A 1 T X R B ND VTR 38 i, 1
Wy ik CELAREL AR DA B it BE TR0 S SO ND-

R5 20012013 FEKTHEBEE LM F A LB PETEHRA0? km?)

Table 5 The conversion of land use during 2001 — 2013
b b 2 A i IR M N At 4k H

Bl 3137.42 5.97 271.02 352.44 307.65
B b 15.18 76.37 122.14 107.72 187.74
N 313.43 12.58 1593.83 2 263.58 777.31
At 89.91 1.18 242.21 3638.01 103.78

A I 52.72 29.84 515.31 268.67 2 184.93
AL —465.84 —383.21 —2216.22 2 555.33 509.94
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VI 2> . Zhang et al.(2016) F) FH 4% 22 1L WF 5% 5%
Wy, 3K 30 4F N R0 s 7E — & B8 bk 1 A
AR Al X6 = VTR X R #E A K A S, o R E A 21
20 D)ok A 2895 3 X 4l w1 0 R EE AR L D
SRS B AT 3h B ) 2P iRk, 1B AR A A il
1 S il 250 A A AE 25 ) 22 ¢ Jiang ez al. (2017) F)
FH 5% 22 43 B 15 B AR 53 85 3% A2 AR R N 28 T B X
8 NDVI 52, 458 T 1984—2013 4F v 37 Hhy
DA R SRR T SR K B A O B R A M
A< H R 3 1 0 7 45 WA B ND VIR S . 26
GRS N - R A=A -
NDVI Y F % A ¥ (Jiang ez al., 2017 ). K T3 5%
B AR PR 32 243 A AE A B P RS LR R R S A
2 B4 AE T e M X R AR R I
DI 235 Hby R0 VL H T 3T R M X5 R M 32 B A A T
T VG R R R K Y I R X 2001 —
20134 S MW R A s ) LR AE T B E (R
5). FF MR AL S O T 2.56 X107 km?, 7 AR
WE R 14.20% , B CE HE AR ST R, 2.26 X
10° km? [ J#E DA 5% $5e Sy bROH o v 3 T AR Y
88.58% , H Wk ok { # b Al A H Y BT Mk L B e i
FR 2y 91 A 3.52X 10" km® Fll 2.69 X 10" km?*, 43 9]
S 8 AR ARG 13.79% A1 10.51 % AR M i AL
F DX 3 32 2L rp A I SR A AR R R P R R, A
M5 B0i% X A g ND VI in . 3 7 B 5 k3 Bl
RRMGEIRRY TR AR X EE TREMK
VLB Bropk 15 TR DA AR Bk 8 AR TR Y St L
M K (Zhang et al., 2017 ) . W6 %5 3k 17 A 4 e 3 %
J& R a4 ol O b, K A X
589z X W M gF NDVI F B (Liu et al.
2010 ) . q¢ M | A B n T 5.10X 10" km?®,

Spatial distribution of the average population density (a) and the changes (b) of population density in YRB from 1995

d AN BF 5 X T R 2.83 %, Bk Y BT
wRo, R R R OH L RE A B b 2.22X
107 km?, /&5 3% A~ 30 380 1w AL 12.31% , 32 B 5 ok Ak
Hiy, HE YR SR AR FH RN R M R Ml T AL R > T 4,66 X
10* km*, & 2 A WF 58 X 1 R 2.59% , R B ol
AR H U E AR A BN AR B SR R e R
B NDVIR) EZE R 2Z — MR 4E E A O A5
P, 1995—2010 4F K VL 85 AN B 5.36 X 10° 4
JnE 588X 10°.  F AR KMt &L EER
M, AN A AN mES, A0 E®
AR b T U Z Ml U SRR AR b X DL K = A
X (&L 10a) , 1 H Bl 2 39 T A i 3% B9 AS W,
mbw, RABEANODMAREASSZHX AN
BT | TR NS S S I A N 7 N R |
10b). N HiF 8 A AL FE ma J5i A7 /9 N BB i 2
(O TIE DG WP e b ISR R S Iel A
(Olsson et al., 2005; Gesest et al., 2010). X T A
FIAE A | X, N A TS 3G K R R T+ Hb g
KB 7 BE R AT ke P b TET RS T
IR 55 Zh4F i N A OE HS 80 L IX K T
R b IR e w2 0B Ak o B (AR 5t %2 45, 2015) ,
X P AR S 5 B R B ND VIR 2D

7T dig5RE

(1) 1960—2015 4, K VI 3t 3 4F °F ¥ <R
F L JF, TR & 0.20 °C/10 a. ¥ 8% 7 I R
HRAEEENETHEZES  EFTEE R R
AN & T B R 1960 4F DR KT AR B K B
Bl e e R AR b R BORROR B L R K
A A B MR ER R EMKER
K D R T B AL R OK R
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(2)1982—2015 4F K T 3 38 4F - ¥ NDVI LU
0.01/10 a fy 3 2 W 2 ¥4 fin . K V0 3 B4 F 8
NDVIZE b BA B 2 0025 0] 22 550 - 0 380K 4
M X NDVI 53 ks # , 32 22 70 A K 70 3 sk b
T AR BB AN VG EB R 4> H X, NDVI R B (1) X 3 3 22
A7 T4 = A1 b X0 A 7 R R 40 M X

(3)1982—2015 4F K 1. i 38 4F °F ¥ NDVI 5
AR B E A O A R B 049, 8k
FEK R A, HHXHIFARE  WETY
NDVIHSEBE R FENEMELXER, HEFN
A OGP B e, BK R A AR, TR RE 5 R K A DG M O
AN B 1982—2015 4F B A W B Y A
ND VI = 2 32 Sk 0 52 W, 52 B 7K 0 52 0 38/ [)
B 2 TR 0 3 0 A B A KA R K Y R
HEAEHT .

(4) NZEEh, fn A 25 TR B9 92t , i 4 VT3
BOAE W NDVI &34 0 #5009 X8k 3= 250 i T IR
S AG AR RS R P R o M X, il N AT
B F1 + H ) A2 Ak 5 B0k g NDVI &R B
B DX 3 3 6 I b v R A 3 Ay X R K =
AL IX .

(5) AW 7% A D AR OC F1 8% 22 0 25 43 BT <
i A5 Ak AN 2 36 gh 6 K VL U A NDVI Y 52
Wi, AN U B ACHE g8 i 2 L A BLOG R X 5
F 2 0E] 1 52 e AL B R ) I 0 R e AR R A A
fr it — 2L UL R, D 7R AR R K B 5 B
R e AN EE OB A IR 7 S e O (1 = SR N N 1o}
P AR RN OEE AE ) L N S IE Bl BE R (A0 38T AR R
LUCC %5 ) FlHE #2428 £k (4n NPP #1 EVI &) IF Fl H
B R0 O TR Ok R T A AR b RN 253 Bh
Bl AR A 1Y 52 )
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