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Vegetation index change in the upper reaches of Han River and its attribution analysis
YANG Qian', LIU Dengfeng' s MENG Xianmeng® . HUANG Qiang' , LIN Mu®
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Xi'an 710048, China; 2. School of Environmental Studies ,China University of Geosciences Wuhan 430074 ,China;

3. School of Statistics and Mathematics ,Central University of Finance and Economics , Beijing 100081, China)
Abstract ; Vegetation plays an important role in regulating hydrological processes and maintaining ecological balance in the basin.
It is of great significance to analyze vegetation changes and their driving factors in the upper reaches of the Han River. This pa-
per uses NDVTI data of MODIS/Terra and Land Cover remote sensing data to analyze NDVI changes of different land use types
in the upper reaches of the Han River,and combines meteorological data and DMSP light data to analyze the impacts of climate
change and human activities on vegetation NDVI, in order to find out the dominant driving factors of vegetation index changes.
The results show that, the NDVT in the upper reaches of the Han River increased from 2001 to 2017, averaging between 0. 5 and
0. 62. The inter-annual NDVT variation of the same land use type was not significant. The NDVT change trends of different land
use types were basically the same. The vegetation types sorted by NDVT from high to low are deciduous broad-leaved forest,
mixed forest, grassland, agricultural land, dense shrub,and evergreen coniferous forest. The monthly average maximum tempera-

ture is the dominant factor affecting the monthly NDVI change. The summer NDVI change has a strong correlation with the
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sunshine hours and precipitation,and the winter NDVT change has a high correlation with temperature. The correlation coeffi-

cients of temperature and precipitation with annual NDVTI change are higher than that of the average light intensity change. On

the annual scale, meteorological factors have more influence than human activities on vegetation changes.

Key words: NDVT; upper reaches of Han River; DMSP; vegetation change;meteorological factors; human activities
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Fig. 1 Basic facts of the upper reaches of Han River and distribution of meteorological stations
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Fig. 2 Land use types in the upper reaches of the Han River in 2013
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Fig. 5 NDVI changes of different land use types in different seasons from 2001 to 2013
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Tab. 1 Statistical table of NDVI values from 2001 to 2017
NDVIfE 5 e/ %

0

0.2 0.2~0.5 0.5~0. 6 =>0.6
2001 0.23 41. 77 52.15 5. 85
2002 1. 00 20. 00 49. 00 30. 00
2003 0. 90 22.10 57. 00 20. 00
2004 0. 90 14. 20 44. 30 40. 60
2005 1. 00 22.20 53. 20 23. 60
2006 0. 90 15. 80 51. 60 31.70
2007 0. 90 16. 30 56. 80 26. 00
2008 0. 80 14. 00 53. 80 31.40
2009 1. 00 10. 70 45. 00 43. 30
2010 1. 00 13. 50 55. 00 30. 50
2011 0. 90 12. 50 49. 00 37. 60
2012 1. 00 8. 60 43. 00 47.40
2013 1. 10 8. 80 30. 10 60. 00
2014 0. 90 7. 40 30. 80 60. 90
2015 1.05 5.95 23. 80 69. 20
2016 1. 00 6. 30 21. 60 71.10
2017 0.19 8.49 37.12 54, 20

B 20012017 4RO #HE KL NDVI X143 K 6 1>
s NDVI<C0. 2.,0. 2<<NDVI<C0. 3. 0. 3<<NDVI<C
0. 4.,0. 4<_NDVI=0. 5.0. 5<-NDVI<0. 6 ,NDVI>0. 6,
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Tab. 2 NDVI grade area transfer matrix from 2001 to 2017 FAA  km?
2017 4¢
A0y

NDVTI 434 <0.2 0.2~0.3 0.3~0. 4 0.4~0.5 0.5~0.6 =>0. 6 SSan

<0. 2 75. 81 82. 500 31. 540 14. 800 5.770 1. 08 211. 50
0.2~0.3 42. 87 141. 360 167. 080 111. 050 41. 660 20. 56 524. 580
0.3~0. 4 20.12 161. 020 541. 050 2 011.430 1 826.110 69. 09 4 628. 820
2001 4F 0.4~0.5 19. 31 90. 460 405. 260 3094.230 20 708. 000 8 549. 74 32 867. 000
0.5~0. 6 13.19 108. 700 224. 240 464. 870 11 016. 830 35 644. 94 47472. 770
=>0.6 1.01 10. 139 20. 366 50. 633 199. 414 5 047. 87 5 329.432
Bt 172. 31 594. 179 1 389.536 5 747.013 33 797. 784 49 333. 28 91 034. 102
£ & 5% - 143 ¢



178 F4M wAGLHE S AR FE 2019 4 8 A

—= S = N =

—a— — i

| —a— 5 M
LR

i s —— i —— . . -

Hih[ HKFT KIS wWiT ik e (1] N E
e ]

T i

8  2001—2013 FA[E it FI FHZER A NDVI TR
Fig. 8 NDVI changes of different land use types from 2001 to 2013

NDVIEAEX PIAFIE T R e 2r B bR

Lt I 1t E LT

-

o

LI
eyl

.'I'.Il

(TR T

Hufy NDVI{EE I
3.2 ITAKEFFREL

ASCHE BT St B AR I B A2 5
FERIAR/IN, 2001 AFF1 2013 4R AT SEEIE 2 0] 3 A D
9, DN E B, A 3R AT Sl , 8 T b 7K SF- 8
. RFEE 2001 F1 2013 4R FAT AL 25 8] 434 s W]k
PUDLLL L JiF 2013 AFKT 658 B B 08 3 5 3k Tl Ak 7K
AT RESEE . X 20012013 4 AT B A T
GEii A 25 S LI 10, 13 4E[ASE-H T o R d A 1
SbTF BT SRR C R ECh 0. 863 5, F-34%;
AEREAN 0. 083, I e #i i 3% . 2009—2013 4FE-F-24 4T
JE5R S AN U LA R SR K- B B 1

L i I0m" E 11 |

&

Ty O

9 2001 F£F1 2013 FEATSEHBEEULARAR
Fig. 9 The light data of DMSP in 2001 and 2013

L& =l JIRF %o MBETH
(LN

LT A Ll A2 ALRKR M| Al
i

10 2001—2013 £ 3GT _Eilf AT IR E
Fig. 10 Average light intensity in the upper reaches of the
Han River from 2001 to 2013

3.3 HARIEH TG IR S oM

N T TR S S R R TG 3 5%
M O 2R » 18 O34 e A AR - 3 s Rl P 3R
N ]G DGRl A S DN AV LS

KT B ATE S T A B R
3.3.1 H R JE NDVI 3 5 F F 4 4F

AR L8 7 NDVI 5 H S 254K e i)
AR R B K R AR | R R A O
KR F RGN F 0] fE 2 %A w7 56 AR Tk =k
IR R K NDVI 532 H S % 7 R —
ANH 2,1, 2, BRGH T 50 BIEFTHHSC 3T 5
PR S EEAG G S5 SR R 3. Rl E L A OE T
MK BN IMERIR A « P35 d5e e A<l > P 3 <l > P8
B IR = H BRI K > AR A
JEXH NDVI 52/ A6 R R, EA R,
Hoax 5 ML H TXF NDVI 520 35 54 1) 5 2% 1F A
KGEIL T «=0. 01 (1 8 E MR LS, H BB EO0
DU % A NDVT 9 52 i HLAg W Je 2 W G —
AL HASG N T4 NDVI 284 T e

%3 SEET5 NDVIHLMHEZ AR

Tab. 3 Significance test of correlation between meteorological factors and NDVI

SERE AR birq =R TR [& K AEXE B BN
A HFE 0.914* 0.935** 0.932** 0.812** 0. 347 0. 604~
a1 AREHETF 0.633* 0. 769 0.716* 0.488 0.021 0. 832"

H o PURH BERG (URHAK
TG IA TR S NDVI AZ R B A G

144 « A X 5w

KA HREM I NDVI XSG 2 3R AL 2 o 78



%

PO b R AR AR A R A B A

18 H BERSEo . NDVI ARk A i e vy 36 L
SR TR REHEF A8 kiR NDVIH A8 fb
A, XA T A RE ER L H A gt A
NDVIT 50 ) = URMUT o AH A KB IMKIR S H -
Pyt AR 0. 694 3) > AR (0. 676 6) > H -
PR IR 0. 636 4)>>H BERT%(0. 393 8) >k /K i
(0. 352 &) >HHXPRIE (0. 141>, Hrh 7 V- Hd5 <
5 NDVI 5K Rt T «=0. 01 (R E TR,
AR S AR5 NDVI A &R
Wit T «=0.05 B B EMWRT., KA FHHES
IO AEAH R &5%m ) NDVI A2 iy £ 5
HF, B H SR AEfE X H NDVI AR 520 k- H BE
AR B SRR G B H R
3.3.2 =R E NDVI I 3 B F 4947

NDVI {2 AL N R B NR BN >
F > FhZE >4 2 K PSR R R BNy
HESFESHFE > FHRIR B e R
FH BRI ECAR R I T > F > >4 20 AR
TN T > >4 2> 42, NDVI (515 AR
A5 AR O 3 d  ATR  H BRI 2 pE A
b—8. /M T A2 NDVI AR FRAS AL 5 % 1 2=
ARG HETF WA BR AR LA S, AR 2
NDVI 2845 5 2= H BRI EIOH SC P4 R  AHOC R BN

0.509 6,33t T «=0. 05 BT E R, 442 NDVI
A 5 A e V- A SR AN - 2 e AR A S PR R A
KB BN 0. 470 2.0. 490 3,383 T «=0. 05 By
TR, FZ MRS NDVI AL 554 0 iy
A CPERAS =, X AT e 5 B 2= 2 R A 36 Fh ) 22
WK R AAEIMOR ) 215 0% X 2R 1 %
Z NGB LR
3.3.3 4 R E NDVI I 5 H T 4 Hr

A RJE EorAr e i S A w46 % NDVI g AH
KAk AHRRBONR BN MR Ny 5T 5 B >
SR E AR AR = 3 AR P B R R > AR
= H BB EC> REK & A 56 R 50930 R 1 0. 522 8,
0. 456 9.0. 231 9.,0. 192.0. 045 5.0. 007 6.0. 000 3,
REHETHF- B AR S NDVI g 56 R 8
15 (0. 456 9) s HAR TG P - A0 ¢ R EHER /N, 1]
NDVIAEPRAEfL 5 ZFP H 2 A G, AR, DUL E
TAIOREE ] G O BT W T S R = B B R N
TS PRV 2 B TS H R
FFE XTI B AN W 2 RS, o T2
NI B R0 A AR Ak % A B E NDVT [ 52 i i
KHAEHMRE R 70 7R F LT8R 12
AR L 5 NDVIAEBAE L A E R 45
RILE 11,12,

1L 10K
L] -
iy iad N=LLlIn | (RS TR [y =140
L]

= '.-'_._-d.- E [} F (11
= gt} =, L ; LRI
= iR . = ws Moo 1 - .
x 'l_:“ - i . s | el - L] =

e & i '~ i T — —

i ) - (] = g
ot ] :___.-I'""d- 7] = ‘_ = e %' fis I & NI =2 L ! 1% 114
= i1 = ™ AL ] = g ULEL
- L] - L - .

1143 151} i ik
LT I R S o S AT R B A AN T
T il TR R B & Hiug
{i i i Lidi 1§ T
L ] L
] (KT [H]¥] B B
™ =LA 1 . . Iph=di f s . s
3 .'.. Wl i - :. il a (sl
= ® . 1, - - L . B =t
= - N : T | ® . T . C AR
" a bt 7 1 i ]
14 TH A} T 1l L, . d . F ¥ i TR | { -‘ll"l' aii! 1 HFi L]
= - = ] . = - -
= iz . = 11l o = nnll g
- - L] L
i LiLE (AR
ST B e w LA et R 111 2 T E ke
L} I'T'1-:" L RS 5 i d ||.|;-':-I

11 SRERFEUS NDVIFEHHEXME

Fig. 11  Correlation between annual changes of meteorological elements and annual NDVI changes
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