37 B4 4 ] 499 ~507 T 1
2019 48 H

EUNE
MOUNTAIN RESEARCH

Vol.37, No.4 pp 499 ~507
Aug., 2019

NEHS: 1008 -2786 - (2019)4 -499 -09
DOI:10. 16089/j. cnki. 1008 —2786. 000442

2000—2018 £ AR i i 4H 3 NDVI 2240 B SR AL M b

w e a g Hesst g g

(1. P45 A I XU PG, B BE 8500015 2. VY g JEUR R B B 2 B 52 BT, i g% 850001)

W OE MR Sl SR I XA PR B R P A R R o A SO T 2000—2018 4F MODIS NDVI j*
st 0 3 THT G2 0t SOOI KA, A MUV C e R R A5 1l R 3500 Hurst 35 55035 70 170l 7 A6 48 NDVIT A%
At He, I 18 A HE S A AR S A 23 B 12 AR A [] I 1) FRBE RIS [) A8 9 26 8 NDVT A8 A % o PR 5 B Wi B2 AR AL o A
FEARW] T 19 AR i AL NDVE B B AR 2 35 0l /N B 48, B i BR A R B I o EL B R, o 64 5% iR AL IX
THT AU DR T ok 3 DX T AR (EL 2R BE N TR o 3 A, e ST 2 L o LU AR B 2 0 o 28 R LR ABL B 22 B TH i 4, b vl 285
WA DT 3E (R =0.52,P <0.05) , HARPIA 2505 10 L Th 4 s A B b v 9 ) S R Ak 2k
TR 0 T R o AT FRREe MR A A 4 NDVI AL FORZE S A58 L R, 15 35. 6% o FFZiB LRI X
Rl B o3 5l o5 T A 7.42% 1 8.26% , Hofth 4 FhIHL Y BT AU 13.69% o REFAE L&, 3T 4 A0
b TIT DA M 3 AR AR X R AR R A R TR A AR RS . KR AR N M AE KA W T 7B
[7i) s 170 12 () SR b AR A A R B R TR Y4 5, BV NDVIT 5 5 S 2 08 A B 7K ok 9] £ 7 I 38 1E A G

XK $i7: MODIS;NDVIL; < {5 [ 5 7 il 7
FESES: Q948;TP79

RS il b A 25 2R G A0 F S A oy, B R
IR R g R A RS RGP RAIE BRI T,
AR A S RGERE F R EE EREMN" . &
AF oK 32 A BR AU AL 2 AN 28T Bl W, 4 BR Rl b
BB RE L AEARREENAR TG EL, &
FEFE 8 NDVI £ 1982—2012 4 [A] 12 2 48 1 K %,
HLA [l 9 6 80 55 A PR3 A AH S R JEE A [, FE A
[Fi) 2 [1) ]R3 Rl PR B R A A [ B A LR
ARG DRI SRR R R SR O A R
Ao 7 ) A0 DRI G 58 X 4 32 O TR . AT WE ST AR
1982—2013 4 75 jif e Jt iy 98 B 41 2E < 2 NDVI R B
Ay DNZR 300 VG T 2 £ e A A R D R A

MRS A

K2 NDVI & FJb a3, 58 H R A T i 5t
L5 K R AR B W B s [ e R
A 2 5 7 9 D A A DX, S ) A 2 4 X
FEBE NDVI [ AR Ab ka3, LA B B A4 4k Xk < fie R 7
Wi O 2 ) 43 SRR BEAT TR R BRI B
A SCHR R 23 18] RO 1 75 98 e JR B 48 L L — S e
TET VRN 20T, DF 8 N BB 4T, {H 2 A T 3
IR F 25 R 2 HE R A, B o i B R R
R A TR il T RS, A 2010 4F L) fiE A SC
BRARE . AN, FERF ST Y ik bl bR A — KRR AR
2 AR FH R 3R A BT i 4 T

TR i T O VG R 3 X K A X R

15 %5 H 88 ( Received date) ;2017 =04 - 10 ;%[5 H # ( Accepted date) :2019 —06 - 05

E £ T B (Foundation item) : [# 5 B ARl 4 5 4 551 H (41165002) ; V4 8 [ if X T 8 BHEE TR0 H (XZ201703 - GA - 01) 5 T4 A i X BHE T B
SRIL 400 H (XZ2017ZRG - 114) , [ National Natural Science Foundation of China (41165002 ) ; Tibet Key Technology Plan ( XZ201703 —
GA -01) ; Natural Foundation of Tibet Science and Technology Department ( XZ2017ZRG -114) ]

£ & v ( Biography) : $ [ (1983 — ), B P RCHL 5= A, M L, 25 28 )\ 25 38 J8 0 5 i A9 WF 58 . [ LA Ba, male, born in Lasa, Tibet Autonomous
Region, M. Sc. , research on remote sensing application | E-mail:xilaba@ sohu. com

« 18 L 4EE ( Corresponding author) ;7 (5 513 (1984 — ) , 4, P4 hr g% A, AT+, 35 22 A 2F 38 80 5 E AY 5% . [ LA BA Droma, female, born in

Lasa, Tibet Autonomous Region, M. Sc. , research on remote sensing application ] E-mail:153373158@ qq. com



500 i AR 31 %

VU A R N 3.42 x 107 km®, i 4 i i B
41.7% " ply TR RR 1 s B B A S A L X
AR ZS EREE AR G 55, F 5 2 IX 480 R W 7 B
AR A I X AR XA S FRBE AR B S X, A
Ve 75 2014 4F L JF J& 1 M1 6 #F 58 T /R, Rl
GIMMS-NDVI #5 9 NDVI FUS G 8048 47 17 A 9 A8
e S 2 IR A3 o L IO K503 s 1) 43 R L i
R ALA 8 km x 8 km, #E4T R 4 By i R 25
I, 53 HNE A H S BT 7 T R BE 45 HH 0 AR Ol i A T
i BF %

A3 A IR # T 2000—2018 4 MODIS 44 4
NDVT 7 5 B4 46, 5% I MVC f5 K & 12 . Hurst
B e B A A 40 B ol T A NDVIL I 23 4y
A 47 0F AR Al A, T A A SR A B e, g
P SR R R N T N @ L e
FRAGEE A T ARSI L W F R
R KA AR A S L R AR 5 /10 78 A WL I 5 R o

1 g XA

TR i1 T3 07 T 75 9 R b, + M R B 4. 46 x
10° km®, (5 [ 4 X b i LAY 37. 1% , v 20 i bk
M 5 4T AR B 94. 63% , S T 5 T AR B R B e
14 N R S U VIR A VIR N T 2
R EAA I IELF T B, 755 By B A X ol ) L
FTE ) B 3%, db 5 R iR A i k2R (& 1
83°41'14" ~95°10'46"E,30°27'25" ~ 35°39'13"N) ,
JEHR R kAR PO RS B, AR 8 R R hr i, B

W 0 375 75 150
——— 1

86°E 88°E 90°E 925K 94K

Bl MRAKMEAE

Fig. 1  Location of study area

SH R VAR L, 2 B A,
el 22 S EDIR 130 B2 B AR A e g g R ) 32
ST AT VL FLN AT B AT L 22 A 4 T
A IAARES EARES B POAS RS Y A ik
WS AR5 . AR JE I A H A, 2 e 4y
B AR AL 3 DA B AR AE ) DX, I 2D 5 1Y AR M R
ARGy, HE 4 Ry 3500 ~ 4500 m 32 4 XA f 32 %L
DVIFEYe T 1 b £, FF ¥ B KE 2473 ~
513.6 mm, A FHSHE K -2.8 C ~1.6 €',

2 Bl Kk

2.1 HiE

AR A T Y 28 B 15 B4 O 2000—2018 4R 4H
#E45 £0 Hh (MOD13Q1 V005 1.3) , iy Land Processes
DAAC B J7 9 3 T #, & MODIS/TERRA T. 5 i #%
TEBCE B BE 4 B K 2UO8 AR ofE B EOS-
HDF, Z3 (8] 73 B A 250 m x 250 m, iF[A] 73 B Ry
16 H B4 C 28 0d R AU 55 9] 1 A L] 2 1E AR 2
SRBAE R AR 6 A5l i AL B, £
RTINS B a
2.2 HEsE

& BN PF B2 NDVI 42 B, 3R B 45 4 78
NASA Rk 2 MRT( MODIS Reprojection Tools)
A oE I, i S BN R SO U TIF, R
M7 1 % F Nearest Neighbor ¥, #% 3% 28 Bl f
Geographic, 73 #E% Jy 250 m x 250 m, £ 4 NDVI
AR A R Y Bl Y d K H 5 R (Maxim Value
Composites ,MVC) % . X %4 %5 8] 73 Hr 48 11 ), 7
FH 2001—2012 4 MCD12Q1. ver51 #h 375 55 2 BRI %K
i, XI5 DX A K SRR K A S A A B

NDVI 45 28 4k f 354 3 R H fi /)y — 3 e 7Y
NS W (I

) Zizo(jc,-—x)(yi-y) 0
Z i:o(xi -x)°

A, b SRR A Ay AR A R NDVI
(B ;0 TR sy ik 19 48 NDVI P HfH, #
b/NT 0,378 NDVI {HE /M, )2z, NDVI {H 3K, b
F18) 248 Xof B KRR AR ALt 3 o AT LA AR Ak i
JEOP A W (b< - 0.006) 42 55 08 /)N
(-0.006 <b< -0.002) . FaF (-0.002 <b<




4

2000—2018 4= iy T At Bl NDVI A5 4k K < fi 25 Ak i fi 501

0.002) Mk 3 (0.002 < b<0.006) ., i 2k %
(b>0.006)

Hurst 48 002 & & 4 8 B 18] 7 91045 8L K AR i
PEBY A RO AR K 3G 5 Sz i T,
HANO0 < H <1, Hd 40 < H < 0.508}, 78]
FER WA YO R R A S i AR i 2
T 0 B R R R BN R Z B OR, IF HOH
AT O, X Fh SRS sk s 2 H = 0.5 I, B [A] 77
SME R MBS LY S5 0.5 < H < 1
BF 3207 91 3% B IR | B R R i A8 Ak i 4
kB H H R L, XM SRR

22 -23]

2ol
3 Z5ERatr

3.1 NDVI = 8 T L 45 1E

g AR T 11 A ELAE B NDVI %3 8] 43 #i 55 55 7T
A NDVI BT 3k 8 B2 T e ind 8 28 080N, 25 6] b
B P AR IR ks (B 2) o HAAOR UG, IR
il 717 PG G 1 JE 30 R RO B 2 2 LR AL
AL H Ja) &8 X IlAE 8 NDVT £ AIK, NDVI {E K #
3T 0 ~0. 20, K PSR DL v SE ) R R
J5R G FE i S | 22, L v A 1 T A B e A D
o X5 JE B R XU B RS g NDVI FE 0.30 ~
0. 45 [y DX 33 AR 2, A AE 75 4~ Hopg 8 A D &4
A 3 B FL 22 22 FUHE X R X Al %% NDVI £ 0. 30 ~
0. 45 [i], A5 — 6 X I AH B NDVI {H7E 0. 45 ~ 0. 60
[E] 5 AR i T AR R AR 6 S EL NDVI{E SRR TF 0. 45,
A R L, v FE R O 2

2000-20184F i 4 %2 [l 53 A
[ 0.0-02
[ Jo203
[ 03~045
I 0.45~0.6
B 0.6-09
B o o

0 75 150 300 km

2 2000—2018 £ A i i tE #H NDVI By = 8] 53 75
Fig.2 Spatial distribution of NDVI during
2000 -2018 in Nag Qu city

3.2 NDVI k¥[8 35 4k 45 1iE

AR i T 4F f5e K NDVIT P B {8 A8 Ak 3 (18] 3)
AL, 3 19 AF SRR M T A g NDVIfE7E 0. 26 ~ 0. 30
FEN AR 2 N R 25 I N N S R N N T
B, 19 £ EE K 0.29, 5 i y 2001 4 1y
0.31, f/IME R 2015 4E1# 0. 26, 19 4F Y AE B NDVI
M AR A AT LA 1 5 A B B, B 2000—2004 4F, NDVI
SERIE R 0.30 40 Tk B R G 0, SR LA A NDVI
BB OIR 2 52005—2007 4EF- 24 (E 2 0.29, 5
B BAH B TR B 3R W I B B R A AR K AR
50 3 4552008 ,2009 P A RE B NDVI SF 35 (5 K
0. 30, 79 4F A 9 25 I 1 B 07 i K 01 285 945 2010—2014
AEFE B NDVI S AL B PR K, P BME R 0. 29, 4K
ThBHREARETRES kG P B2
2015—2018 4F, Hirp 2015 4F i T 52 21 75 i 4 X K
T R AR R 2 B2 S AR
HiEF] 0. 30, AH 8 K #4841,

031p

03f M
0.295p S R
0.29 J Y

= L
A 0.285
Z 028}

0275} y=-0.000x +0.296

027k R*=0.003

0.265

0.26 2 2 2 2 2 2 2 2 "

2000 2002 2004 2006 2008 2010 2012 2014 2016 2015

I ] /4

3 2000—2018 £ A THEH NDVI T EH
Fig.3  Variation of NDVI during 2000 - 2018 in Nag Qu city
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Fig.8 Sustainability distribution of NDVI variation in Nag Qu city
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Fig. 11 Variation of annual evaporation in Nag Qu city
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NDVI Change and Its Response to Climate Change in
Nag Qu City during 2000 — 2018

LA Ba',LA Zhen',LA Ba Droma’ ,ZHUO Ga’

(1. Climate Center of Tibet Autonomous Region ,Lhasa 850001, China;

2. Tibet Institute of Plateau Atmospheric and Environmenial Science ,Lhasa 850001, China)

Abstract: The dynamic monitoring of vegetation coverage plays an important role in the protection of regional
ecological environment. Based on NDVI of MODIS products and meteorological observations during 2000 — 2018,
along with analytical methods to be used including MVC maximum synthesis, linear tendency analysis, Hurst
index, correlation coefficient and partial correlation coefficient, in this research it studied the distribution of NDVI
with different time scales and vegetation types and its corresponding characteristics to the climatic factors in Nag Qu
city, Tibet, China. Results showed that NDVI had presented slightly decreasing tendency in the past 19 years. The
proportion of stable vegetation occupied the maximum area accounting for 64. 5% . The coverage of degraded
vegetation was slightly larger than that of improved vegetation. Furthermore, the distribution of vegetation was
different with various types. The vegetation in cold desert, alpine vegetation, and alpine grassland presented
increasing tendency, and the tendency was quite obvious for alpine desert (R* =0.52, P <0.05) among them,
while the vegetation of shrub grassland, alpine meadow, and the coniferous forest was on the decline slightly.
Considering the sustainability, continuous degradation and weak anti-continuous improvement areas accounted for
7.42% and 8.26% of the whole city respectively, while the other four types accounted for 13.69% . In recent
years , climate change exhibited a “warm and humid” trend over Nag Qu city which was beneficial for the growth
and improvement of vegetation. As main factors for vegetation growth, water and heat had different influence on the
vegetation at various spatial and temporal scale. Namely, the NDVI was closely positive to monthly temperature and

precipitation.

Key words: MODIS; NDVI; Meteorological factor; Nag Qu city



