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Change of Vegetation NDVI with Altitude and Its
Climatic Response in Taiwan Province

Lin Rizhi, Zhong Liang, Liu Xiaosheng
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Jiangxi University of Science and Technology » Ganzhous Jiangxi 341000, China)
Abstract: [ Objective | To provide a theoretical basis for regional sustainable development and ecological environmental
protection, the changing trend with altitude of Taiwan’s terrestrial vegetation ecosystem and its response to climatic
were investigated, [ Methods | Based on SPOT/VEGETATION NDVI satellite remote sensing data, meteorological ,
and digital elevation model (DEM) data from 1998—2018, we combined a regression analysis and correlation analysis
to assess the normalized difference vegetation index (NDVI) trend and regional response of vegetation in Taiwan
Province under climate change. [ Results] The average growth rate of NDVI of vegetation in Taiwan Province
from 1998 to 2018 was 5. 09%; The proportion of area occupied by different elevation ranges in Taiwan
Province was quite different, the area proportion </500 m area was as high as 52.49%, the area proportion
>3 600 m area was only 0.01% , and NDVI in the two altitude ranges showed lower values, 0. 72 and 0. 73;
From 1998 to 2018, except for the altitude of >3 600 m, the mean value of NDVTI in other altitude ranges
increased significantly (p<C0.001). In the elevation range of 500—3 600 m, the annual mean of NDVI was
significantly correlated with temperature and rainfall (p<C0. 05). [Conclusion] The higher the altitude, the
more sensitive is the growth of vegetation to the change of rainfall as compared to the change of temperature.

Keywords: normalized difference vegetation index(NDVID) ; altitude; climate factors; Taiwan Province
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<500 m y=0.001 22+0.710 1 0.4275  <0.001

3.4 SBETUNETAEE NDVIHZN

30401 3B abBEhAEEALY T35 alE
BB H I B (p<<0. 05, WK 5) , 4F 1< J5 4%
KHHR 0.013 2 C/a, AEHREK G 2B e 22
P AF(p=>0.05) . ANy bl A 25 R G2 32 22 20 Bl

51 SR 0 98 20 0 02 17 T 10788 £ 3
SO AR KR UL 3 LI R K 0 B
HE,

45001 o ww@em -o- TR y=0.013 2x+18.967 | 20-5
<<0.05

£ 3500 19.5 %)
g =
% ] |
& 2500 -
&
& YAV PR 50 R L HNR 00 1175 b

1500 :

y=-5.2453x+1839.7
p>0.05 116.5
500

1981 1987 1993 1999 2005 2011 2017
F

5 B35 amTASERTTHER

3.4.2 A BAKETEHS NDVI HrhegE T4k DU
1998—2018 4F - ¥ A i . F ¥ B LA & NDVT 4 3
R A% H5 5 A S JE Rl 45 & DEM 43 8 43 3 4
A [ 9 4 v AR 9 B N P 2 AR P E BRI LA S NDVI
AR B AT AR OGS A (LR 3) . R 3 W]
1, E R 5 Rl <<500 m A>3 600 m 6 N,
NDVT 555 AR 0 A S AR B35 (p=>0. 05),
Hop AE<<500 m JEHE N 5 AR W EMIL. A WHE R
Al AE R M NDVI 9 32 22 U AR S & 18 4 1 i
NS S B A SR R SR L AR T
NZEE R AEBE A 5 Z0 0 N 289 h s )+ H v
B AR S B TR A R kT A i R S BOR M
5 ) S5 O T 3 R X6 AT 8 1 70 T 5 ) o AT R S 5
TR A AR ORI 5 7E >3 600 m ST Y. 3T K
ST T AR AR VR A2 AR AR R LA L P RE T Ll
A B B 0T FE R X AR AR E R R W R
KBS A M. 7E 500~3 600 m & & U
L HA AR IR S NDVI AR £ 1 8% A IE
FHIE G R (p<C0. 05) , Bl o B2 B 3 0 A 4 25 A s Hy
W) P bR 28 Ay B bR R i A v T A T S P A L 4F
B 5 NDVT AR (B A DG 2 M7 08055 5 110 4F 1 %
M5 NDVIAESE R B ERRAMHCKR (p<
0. 05) , Jf-Fifi 5 ey 4 0 3G, £ AH OC 9¢ F& U 8 W 3 o
AT RE A PR Ry e ok Ly ik b DX R T S B A e AR A 3G
TR 303 T X AL B 0 A R I S R TR B L 32 B
T A ) 52w U] B Oy L D 0, NDVI 5 B K i 22 (1]
R B MA GO R Hag Wi om . MAEIR & . bl
e AR G0 B DR B A R R R Y AR b 3
SR A BBUB (Rovier = Ryovire) o



ERR] MH &K

B A AL ND VT B 1 4 8 8 B0 78 £ B JFG A i i 309

3 AEZHHEWNDVIESFEREWEHEXRHE
. NDVI-T NDVI-P
=/ m
Rypvir Rxpvire Rpvie Rxpvie/r
<500 0.214 0.216 0.043 0.023
500~1 500 0.297" 0.352° —0.329" —0.358"
1 500~2 000 0.194 0.345" —0.347" —0.375"
2 000~2 500 0.216 0.294" —0.365" —0.384"
2 500~3 100 0.195 0.288" —0.403" " —0.417""
3 100~3 600 0.217 0.259 —0.362° —0.358"
>3 600 —0.014 —0.038 0.062 0.069
1 : @Rnpvir Fl Rapvierye 735128 NDVI 55508 09 48 ¢ 28 01 i A7
KB QRnovee Al Ruovier 43 312 NDVT 5 [ R 1) A 5 22 B0R1 i A8

XRHGE = R 0.05 KT GRMD E B FHK,  * %1 0. 01
VS G PERTES (PN

4 f"n ib

(1) MBS XA 7, 19982018 4F 5 L4 fH
B NDVI H DL AE4E 0. 2% il 3 R b 8 35 36 n (p <
0.00D) . A9 NDVI 5 3“3l b B b ole st /) 28
B WIBIRBREE T A9 35 7R 1 4R >3 600 m i
FE] PN 388 0 e 35O 25 (p >0, 05) 5 78 0 Al 1 4% 5 L
e 7 i 4 2 A S B B A (p<C0. 001) , A 1 7
5 1IN R VA A A T T

(2) E 35 a B AR BEREABHEAE (p<
0.05) ,BEMALHI & 244 £ 45 (p=>0. 05) , NDVI X K ifit
AR T F) I 10, 77 7 25 (] 22 S Pk . 76 3 <T500 m AN
=3 600 m 3t [l P9, NDVT 5 i F R R 09 A0 G P 2
AN E(p=>0.05); 7E 500~3 600 m {5 F& G [ P . 4F
PRRS NDVIAEMEEHE B &N IEME LR (p
<20. 05) s AEFFE I 5 NDVI AE 4 {8 1) 22 20 1 & 25 19
AR IE FR (p<T0. 05) ; Fifi 5 1= i A 34 T o AR 5 X Al
Az AR T B T A A8 Ak A SR B A BURR (Rpvie r =
RNDVLT,/'P ) o

W5 F A SPOT/VEGETATION NDVI T & %
BB B BURE DL X DEM i 3547 A7 56 P 4> #r F0
BUHHT BT T 21 a G54 g NDVI 2516 5 ify
PR B 2 5 B O 55 0L L I R AR Ak 1 i 7 L {FL A B AR
KidZ 8 = H BT 33 8 3 1) DA R X B
P25 3 S PR BT A8 B 10 5 ) T WIF 9 vh 5 W T B 31X
SEAR R GRS R — A EE RN AL, B
A 1 i R AR M R R R A TR R ATE Y X
L T 5 A AR AT SEORS 20 1 Bl A WL 2 A JE AR
HET M,

[ &2 % x & |
(1] XUZAR S, 20, 4%, 19822016 4F AR Jb & £ X A8 4
NDVI gy 75 S Hxp =g A8 A iy 2 [T 1. AR 25 %4 . 2018,

[2]

[3]

7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

38(21).7647-7657.
R B AR, 20012017 42 4 568 35 94 307 o 3 oA 9k
NDVT #f 75 45 £k £ AF [T, ARl %% 05 45 # . 2018 (6)
30-37.
TRAE . 2 %
A8 A B A I Y e R
2019,39(1) :244-249.
TS E A XA A NDVIT I 5 3 28 R AR K H 3K 3y K]
F[1]. K R FFE 2016, 36(6) :252-257.
M XU, I 15 a B VG 44 AE 1 1 25 28 1k 5 52 ma B 3R 4
], T 5 X H 38, 2019,24(2) :314-323,
FWER], 276 55, 19822014 4F v [= 1 ¥ b X )3 — fb i
B F5 B (ND VI A5 Ak, S %o 4% i A 1% g g [ 1. s 34 A5F
7%,2019,38(4) :807-821.
RS, DERA. R T HRERENPEIBTHRT S X
I NDVI 25 [al 28 (b i 55 [T . /K AR R5iiE i - 2017,37(3) .
210-215,221.
SRABIE L fa] L B L X 52 AL 3T Landsat 8 $¥E a9+ 514
MRFFE[1]. B E AR S T/ ,2015,15(31) :205-211.
B R O, % R F OB B BE B A Bk A
a3 KRR o M LT ], A S BRI 2 41, 2019, 28(5) : 857-
864.
Gehrig-Fasel J, Guisan A, Zimmermann N E. Tree
line shifts in the Swiss Alps:

JZEHEHE L AFL 2000—2015 4R B RREBK X A 4
[T 7K A 3 o 412

Climate change or land
abandonment? []].
2007,18(4) :571-582.
MR 2008, T 2808 o XA B NDVI g 35 B 2
255 K H AR ma v (1], %R BE 4%, 2013, 35(3): 618-
626.

Journal of Vegetation Science.

Chang Chungte, Wang Hsuehching, Huang Choying.
Retrieving multi-scale climatic variations from high di-
mensional time-series MODIS green vegetation cover in
a tropical/subtropical mountainous island[ J]. Journal
of Mountain Science, 2014,11(2):407-420.
Tsai Huiping, Lin Yuhao, Yang Mingde. Exploring
long term spatial vegetation trends in Taiwan from
AVHRR NDVI3g dataset using RDA and HCA analyses
[J]. Remote Sensing, 2016,8(4):290.

Chian Yishin, Yeh Chinglong, Wang Chihchiang. Var-
iation in mountain vegetation composition between the
East and the West sides of Southern Taiwan[]]. For-
ests, 2016,7(12) .179.

BOLR okt A £ R 45 5L TR Y 5038 I BT Y
AL B B IR SR BT . B AR BRI 4 4k, 2010, 25
(9):1607-1617.

EFF L ZANG AR SRR ) B0 A S A3 B T
T NDVI ER [T ], [ £ % I & 2005, 17(2)
29-32.

BERMLRFET R E. I E NDVI i [H] 7 51 8



310 7k - B F e AR

540 B

M7 kel ] ] 2 EE B, 2015,30(1) : 58-65.

[18] Chang Chingcheng. The potential impact of climate change
on Taiwan “s agriculture [ J]. Agricultural Economics,
2002,27(1) :51-64.

C19]  F o, X0, B0, 45, & v 3B AL 8 L b A 1 0
MR AR AR o (T, B2 4R 2002, 472D
1663-1666.

[20] Shiu Cheinjung, Liu S C, Chen J P. Diurnally asym-

metric trends of temperature, humidity, and precipita-
tion in Taiwan[]J]. Journal of Climate, 2009,22(21) .
5635-5649.

(217 o7 XIRE R X5k, 55, 8 - m R R AE R KT 5
i 2 R A 20 A7 L) ], 1 52 4 X AR BF 52, 2011.29(2) ¢
218-223.

[22] Yeh C H. An exploring history of Taiwan[ M]. Taipei,

Taiwan: Tai-Yuan Publications, 1995.

(& 2 1% 4 E48)2017—2018 F# 5| S0k AT 20 L3
CERER R - rp )5 46 & H 387 :20200220)

(1] SEum. oA &%=, %. 2T SRP ER K HIFE Ak
VLU S A A PR BT NG 55 1k PEAR LT ] oK b R a4, 2017,
37(1):224-228.

[2] 4cflis, 5. 3T Logistic-Markov 77 % 19 - Hb 1) FH 45
e 725 b 22 DR 28 0K 3l 10 00 A5 R i o 5 LD . K R
R .2017,37(1) :149-154,160.

(3] #IE=2, R, INEE, 55, D4 it A 2% 14 F A= A AL
X A 39 3% 3 Ak IR K /0N 1 S W A0 R e [ . K O R
#.,2017,37(1) :40-44.

(4] BRMT. EZR 025, 5. B IE RS 8 B0k B 45 &
TEH 3 A R T AR K BT A A i g LT . 7K =
F53 47, 2017,37(2) :165-170.

(5] S o A7 5 e, T JEL 72, 46 A4 2 9 o T o o D X £
Y L EeAE S R v [, K L AR R AR
2017,37(3):81-85.

(6] T .k, w42 HRRE =47 i sh &4k K&
Hozs AR RARAEL) . oK AR FE 8 ik, 2018, 38 (1) : 306~
312,329.

(7] FHE.XUH&, 500 00, 55, B 4 i B O[] A 24 78 %o + e
FEr I R AE W s e LT L K A DR E . 2018,
38(1):62-68.

(8] TMS, T8, XI/NHG, %5, 2T PSR 8 Y 75 4 e 17 £
A2 2PN 5 WO L) ], K 4 £ 4 38 e, 2018, 38
(2):148-153,159.

(9] kAl , 2= i, B, A5, Ok T 56 8 A0 M 1) o 4% /R I
A A I A b 43 A LD 0. 7K A AR S5 4, 2018, 38 (1)
131-134.

(101 E4 W B, 5. 11 b & 75 e xd B AR 2% +
Jit e W 2 B AR AR W AR s e [ ] K AR R

#,2017,37(1) :9-16.

[11]  BEmE. T4 20 R, 5. TR/ A B i) + g
RS MR T]. K £ RFEE M. 2017,37(4) : 143-
149,346.

[12] WA, 25 28 BRI , 55 2L T R G sh 1 #0184 M
7 A 250 2 SR S S BT . K R E
#,2017,37(4) :211-218.

L13] Ay Wi, Bk 451, A< #6906, 55 5 F DPSIR-TOPSIS # 7
1) 22 s+ b R 38 D7 A B B0 [T . 7K A AR 45 412
2018,38(2) :127-134.

[14]  BlBEPLoREE, £ B 4 45 URVT L JiF it WO 96 78 55 1
H 58 W ¥ m A LT ], K L AR 7@ 4k, 2018, 38
(1):69-75, %t 2.

(157 A . AR JRO6 . B 8 , 5. b KATIDIX 3 f A T
K AR FEMOA V& P B+ 39K SCRRE [T, 7K £ 4R 45 8
#%,2017,37(1) ;51-56.

(167  #gexk. w45l 2% it b Ak AL X 5 K AR B+ 5825 W) 22 5 AE
BysEm ()], 7K - AR 4R ,2017,37(1) . 78-82.

(177 BEEAC Tk BB, 5L 58T, 45, AN [R) W 58 B 3 3 ) 48 7y
LR AT B s L) ], K H AR R R, 2017,37(2)
1-6.

C18] il At ], PR AL I, 5k 3 0 L 55 2B WA AL X + 4 38 1
PRI R R sZ [T, K 4 R HFE 4. 2018,
38(5):70-76.

[19]  WRZESC, TR A5 M. i T L AL AR v 119 165 4 0 Tl A 1A 4 ol 48
FRBFFELT]. K L 43m 2 ,2017,37(1) . 123-127,131.

[20] A BR—2e. A, 5. Bedb P o7 « 2675 K2
W51 % B /I8 3 M 4= iy A ()]0 K R 42
2017,37(4) :338-344,



