%42 K% 3 0 B K FF R CERAF R 2020 % 3 A
Vol. 42 No. 3 Journal of Southwest University (Natural Science Edition) Mar. 2020

DOI: 10. 13718/j. cnki. xdzk. 2020. 03. 019

RMFRKAFRIBEREHARNZTERAR

w T, ot EFARWT,
IARF, AR, mESFS

SO 24 e A5 7K A0 0 R B AR 4 45 1L b ARl 2 J B TR B o SR 38 S 563006

TeM A AR BE IR R ST AT, SEPH 5500065 3. ARl AR AT B N B AL O 5 AR Al BR B A 2 LI ST 46 4, B BH 5500065
BESCHO B AR 2B, B 328 X 5630005 5. B A R BL B BARBF ST AT . $EFE 550006

DU Al Bl 24 e 3 AR F 5 BT . BLHR 610066

[

. A MODISNDVI # 3% , #F 4 3% M ok K 7T A 3R 2001 — 2018 4 AL 4k 35 2L BT Ja] TALHLAE Ao 2 18] - A 5 42, A K
BRAEZFERABERPRELALZIRE, FREREN, TMARTABAMMEIEH EKR 203 EobAE %, & 2001 F
89 0.789 I £ 2018 49 0.842, RIA MWL 6.64%, F-FHIKFEAH 0.003. & EH NDVI ¥ kit &b K 3] R
Rz RF B2V E, LEZXAR, 2FRT, HMNE, WAFRL, JKE, KA. 35FM &K AKTHRBK 2001 —2018 4
NDVI #5# Meiked @M & 8.3%, L P =i, AR, JREHMIMUEKG@RILFER, 55 H 12.05%,
10.75% 2 10.53%, R F THHZELE LR, KFZ BV EHEFHR EF N @RILAEKR, 2504 61.2%,76.6%
Fo 77.5%. B B3 NDVI FHMAFKAKT RS, # 0.845, =47 NDVI F 344 &4k, 42 0. 797.

X 8 W FAKTARB; MODIS; NDVI; M % % &

FESES: X8l XHEARERS: A XEHS: 1673 -9868(2020003 - 0139 - 07

R B L e T R IR O, R A X S R BRI AR AR 0 — 1A Bl 5 2 (Nor-
malized Difference Vegetation Index, NDVD j& HEi N H i ) 2 M FE B 5z —, KREWFIEIESE T IH —
A k8 5015 MW 6 B A R R A S L B A R T AR D DX IR R B O kB R AL B
A H % L R QuickBird ™, Landsat'™", MODIS™ % 22 J506F i 38 J8& T3 52 X X I8N B 4k 3 28 28 1k i
P T 2 NPT R . R MODISNDVI B 5086 72 . © 2832 I 1 T 4 BROH ol 7 35 A e
oA AR AR AR R S TR BRI A . A 3 o e AR [ R AR A B 2 sh A AR IT O X A A
BRI S PR S A T R MR L IR i SR SR M A A A K TR TR R M N A S R R, SN
A 2011 AEE AR SEHE 1SN A AR AT AR 200 ) . B B DR R S I X A 0 R R, O Y
HT 5 P AR AT it 3 A A e B i . SRS B TS IR K TR A A A R I s ROEE R A R B, AN RE
o KRR ZS R AR B K . ASBEFE R 2001 —2018 4F MODISNDVT 7 i 3K U5 I 4 K T 3 48 4% 5L 35k
FRAFL B T8 RO B0 o DI 25 RUBE b 23 A dt el P 45 B8 Sl 8 i) 8 AR AR AIE . BTl T iR 2R KT O A S 3R

Wi H . 2019 -04-12

HETH . SNARHE T E CE RS X 201912266 5 5 38 SO 27 B 27 2K 1] 3 38 2R B8 O B 5 1 st R b & R B T 00 0 F
EE 4 35 H GE TP R B 7 [2018]02) 5 AR Ml A 5f 35 74 7 LU i o ol A58 H i S5 36 5 I3 4 T H (AESMA-OPP-2019004) 5 5%
A AN Bl 2 e 7 A7 3k 4 300 3 (B AR A} B 7 4R AL A0 B [2018]14 5.

PEZ R B2 A990—), B, Wi+, BFHFIE 6. F8NH AR

WEMEH . TLRKAS, Y.



140 THRFFHOGARBF R http://xbbjb. swu. edu. cn F 42 %

AR AR DL A DX I A S BRI AR R BB 2

1 #R57RZE
1.1 HRE#EHRL

M AR KT T B A L, AR L 105°13'19"—106°58'34", Jb4h 27°13'16" —28°45'58" 2 [f].
TTEX R EREX ., RFE &V B MK W, feEE . KB MRk 3L 8 A H (B g sk
TR (R 1) S A 11 392 km®. JBUGIKAE 218~2 107 m, AU 8 W B 2 WU X, AR 71
AR 13.1~17.6 °C, - HREK 1 286 mm, FEPRBI LN N T 2 AL . Th R A I FAGHT UK 2R & B i bk
HE. BERBPBIE, AKCE L FE O HE - KSR,

105.0° 105.5° 106.0° 106.5° 107.0°
1 ! .

28.5° = - 28.5°

28.0° = -1 28.0°
B {3

— FRIKH
[ wmxx
=12 /m

27.5° 2107 dogse

218

1 1 1 1 1
105.0° 105.5° 106.0° 106.5° 107.0°

B 1 &Mk e X &

1.2 HERESLE

TR BOEUE S VR T 25 [ 23 A K R M i Chttps: //ladsweb. modaps. eosdis. nasa. gov/), 1B
MODI13QI SAREHE ™ it o ZE G 25 18] 73 BN 250 mo, WFIE) 20 BE3E 00 16 K, SEMI AR /K I A T H: 27,
V. 6 ElE, 2001 48 1 H % 2018 4F 12 H MG 414 WI2AR. M ArcGIS FF XTI E 17 52 5 4 F 3% 07 2541t
HALEE, FRECH SN SRR 2001 —2018 4E ) NDVI $i4E. A THBR =2, KRAMKH & E M50 T
P SR IR R AR A B N A 23 I 500 R AT e R B A . A3 B4R ik NDVI AR R M 4FE i) NDVI
{E, LAE7R NDVI AR, o K i 3l S 45 B (B9 Bl Bt 45 Ok 8080 O I8 T 1 S8 B 4 kit 2% 0
H— EFZ ek R R B I E RS F & (http: //www. geodata. cn).
1.3 TARFE

FIH—JCEIH AL, AT LA i XA R0C 10 NDVI 2SR &, 15 8 344 vk 2 %k — 21 Bl i
[i] 728 Ak 1) 728 B R AT 00U 43 B 09 5 vk R I BN () A8 A, 90 AR 1Y b T BT B s 8] S A i R AR
b aF T AR Ak R A

nX D3jXd, = 235X 25d,
o j=1 i=1 =1

n><i3j2—(ijj)2
K b HEHELARIE o W E B R, AR n=18; j I 1~n NS F: d, N 4F

k



% 3 M HER, F M FARTAREEIEHTEEFHR 141

B NDVI {H. X4 £>0 B, B NDVI 1€ n 4E A S IEBHE; t=0 B, £ NDVI AT RZ, %
k<0 I, NDVT 235 /0 #a 3.

2 ER55H
2.1 FRKARIBEEIEHERTHRE

St AR K K 45 Bt ND VI AEBR AR AR RRAE AN 1] 2 Bros. 529N R Kl 4k 2001 — 2018 4F NDVI
g Eh K I (p<<0.01), AER K Z N 0.0030, 18 4F 1K IF Bk 6. 64%. X H & H sk nl 4, E
18 fE LUK & B3 NDVI ¥R h 3 Kt 3, Hop DLy B4 b B3 K e, 4R35 K50 53k 0,004 7
F10.004 5, HWRARK ML ECK AW, 8K fAEE . KB RIRKTT. % B 58 w45 208 K %
JEFE 5. 37% ~10.12% , Hrp L& v B K gy Bk e K. 43535 10, 126 F1 8. 98 %.
2.2 FAKARBEHEHTUERZTEDHAE

ot — e A AR AT, A3 2001 —2018 A 5 M AR 7K 0T i S A 4 B0AE Ak R A ) 4y A an | 3 T
N WRFEEE R ERW . 2001 —2018 4F 5 M AR K T U A o AR R R B R (R =00, B R E AT S B A
BB AL (R<0) o 42 U IR Bl 4 B A T AR L 1956 8. 3 %60 (36 1w IBAL KA P fE - R T . M AR B . I K B
H R K T R

Xof B 4% EL BAR 1 8 B0 AL SRR AR (6 D AT, 4% B AR 1 1 R AR Ch<<0) T FR EL 9 Aok, HiHR
7. ke B AT K B A 55k 12,190, 10. 8% A1 10. 5% . % 7K 1T A% M X AE B 48 %5 R A i AL L 61 2 3 ok
9. 2% M1 6. 3%, TEE T AT RE L AR OCIX L Ry BRI 4 Vb B A e Bk K AR B 2 N T 5 06 DA A i R
Fe R 4% B 30 1 5 BORUAS 35 PR K (ke =>0. 003) (1 1T AL L 91475 9% DAL EE 5 17 B ek 3 AN Bk, B G
DX, RT7 5L RN 4 v B i B0 < B DR i T R G A8 43 0 3K 61, 200,76, 6 26 FI 77,506, AT R B 4R A0 K
B A BIIR B T 56. 406, HoAth A B SR B K b i i FR L 491 34/ F 50 %%

F 1 FRATRER S BRI HT W RSE

[X 35, £<—0.003 0 —0.003 0<<£<<0 0<<£<C0.003 0 0.003 0=<k<C0.006 0 £==0.006 0
TEXKX 0.2 4.1 34.5 50. 0 11.2
K& 0.2 2.0 21.2 49.7 26.9
&R 0.0 0.9 21.6 56. 4 21.1
M X 0. 4 5.9 44.5 41. 8 7.4
i 1.2 7.8 31.6 42.3 14.1
il A L 2.2 8.6 43.8 39. 3 6.1
KB 1.4 9.2 50. 5 34. 8 4.1
oK 1.3 8.0 54. 0 32.5 4.3
4 1.5 6.8 41.0 41.0 9.8

2.3 FROKGAIRISE 18 B = B o 4 E

M 2001—2018 4F NDVI F-Y{E 1% 23 [6] 43 A 0T LA L 4) 5 2R 7K T 3 3ol 8 1 522 B0 o V% Kl —
LR, WNATBIX R A DR . KB BAR, ARokiism. 2N NDVI SFH{E 0. 820, & H
B NDVI F¥E LR KT e K, 35 0. 8455 HUIKIC &b B K58 MK Ik B A E AL A
X, {2 NDVI F¥{E /N, {L0.797.

AT B NDVI Y E SR A R AE vl LU (% 2), %838 NDVI /NF 0. 750 89 1 AL H 1 DL
MK, 35 10.5% ; HUCh K BRI AE S, 43002 5. 8% A 4. 4 %. ARk i 2 4 B 3 Al e RO =
(NDVIZ=0. 800) 43 /i i L 6l i KA. 5% 90.4% ., HR W&V E . KFEMBMIX, 440k 58 T
85.2% . 84. 5% FN 81. 6%, A~V i A # HE £ e A T AR LU AN 47, 5%,



142 THRFFHOGARBF R http://xbbjb. swu. edu. cn F 42 %

0.90 0.90 [
085 F 0.85 |
0.80 |, 0.80
3=0.003 6x+0.786 1-0.004 7x-+0.788
075 k- R=0.609 075 k- R=0.745
p<0.01 p<0.01
070 1 1 1 J 070 1 1 1 J
0 5 10 15 20 0 5 10 15 20
(a) ELEXKX (b)y KFE
0.90 0.90
085 | 0.85
0.80 | 0.80
3=0.004 5x+0.793 $=0.002 3x+0.809
o L R=0.677 075 F R=0.359
p<0.01 ]7<0-01
070 '} 1 'l J 070 1 1 1 J
0 5 10 15 20 0 5 10 15 20
(c) £WE () BHX
0.90 0.90
1=0.003 1x+0.767
R*=0.498
0.85 <001 0.85
0.80 | 0.80
. 3=0.002 6x+0.798
0.75 M 075 F R*=0.451
p<0.01
070 1 1 1 J 070 1 1 1 J
0 5 10 15 20 0 5 10 15 20
(e) 1= () HaEe 2
0.90 0.90
085 F e e 2. 0.85
0.80 g 0.80
3=0.002 4x+0.802 g?bogé;‘x*o-g%
075 F R=0.442 1 075 F 0.01
p<0.01 p=L.
070 1 1 1 J 070 1 L 1 J
0 5 10 15 20 0 5 10 15 20
(g) IKE (h) 7Rk
0.90 -
085F o o o%&.
0.80 | .
3=0.003 0x+0.796
i R*=0.596
.73 p<0.01
038, 5 10 15 20

(i) s
Vel o Rl AL 4R B /a5 YA NDVIL
B2 FAARESRSEHERERFHRTUREE



% 3 4 FE, F RN FAKRFTABRAMAAEIE KT T EFR 143
lN\
B {3
[ mmx sl
k
B <-0.0030
[ [-0.003 0, 0)
[ [0. 0.003 0)
[ [0.003 0, 0.006 0)
B =0.006
B3 2001—2018 EH/RKARBEABEHRTHURTEASH
N
B {3
[ migx &
NDVI
B <0.700
[ [0.700, 0.750)
[110.750, 0.800)
[ [0.800, 0.850)
T e—— B =0 850
B 4 2001—2018 £ 5 M FRAKAGFRIE NDVI EHEFIE
K2 BEH NDVI THERESHIFIE
NDVI
X 35k
<<0. 700 £0. 700, 0.750) [0.750, 0.800) [0. 800, 0.850) 0. 850
EAEXKX 0.3 1.8 20.7 63.0 14. 2
K& 0.2 0.9 14. 4 52.7 31.8
R 0.1 1.0 13.7 48.9 36. 3
M X 0.0 1.1 17.3 56. 3 25. 3
/7N 2.3 8.2 42.1 38.1 9.4
il £ B 0.9 3.5 22.6 45.6 27.5
JkE 1.2 4.6 22.7 38.0 33.6
KT 0.5 1.5 7.6 38.9 51.5
SR 0.9 3.4 21. 6 45. 3 28.8




144 THRFFHOGARBF R http://xbbjb. swu. edu. cn F 42 %

3 & it

1) SN AR J 3 2001 4F DL A B 48 2O AR B s G KB, R R N R B MRK Y Ko7 B
SV BRI T BN MR L IR B ARk, BRIRECR R R B AT .

2) B M 2 KT A B A A AR A T AR o 8. 300, AT MR TT L AT BRI~ K B AE i AR A A TE AR L
L3y N SR VI T T o= S N N I = e o = 1 ) s @ RN TTR s = i

3) 2001—2018 4 NDVI “FE IR KT R K, HUARUCh @b B RI7 B #IMIX . JKE | fil ke B
BRI, T R/,

Bt B E K AT ALK B M 3k Chttps: //ladsweb. modaps. eosdis. nasa. gov/) e B K A3 L #h &
e BREEEZAARFHRELEFRSF S hitp: //www. geodata. cn) FR A4 L.

S % 3k

(1] HEA, RIHEZE. Mga8rssist g ] meRB 23R, 1998, 13(4): 327-333.

(2] & %, D 1, 228, 4. 2000—2011 4F =Wk J% (X 5 B BOAE bk 2 SOAs B 25 4k [0, PR K22 (A &R
f) . 2014, 36(12) . 141-147.

(3] H ¥, BEBVAL, BKIHE =, 5. HF MODIS o 0y 5 pe it 9 3 32 B s S 5 L], TOrg KM (AR R
), 2013, 35(7): 121-126.

(4] BOAK, e, BRZEIE. 5. 2001 — 2010 4F P 52 oy A1 4 2 o 8 A 25 AR AR AR AE [T ). 4% 4R, 2012, 67(9): 1255-
1268.

(5] Bk F5, BRoKE . QuickBird 38 BECHE Wi AR $ 4 55 BEn BT [T, Mol B2 5T . 2005, 18(4) : 375-380.

(6] ZEmE4E, B85, T X%, %. BT Landsat 8 046 AR M w8 £y 2000 (1], AR F2EH, 2016, 25(2);
43-52,

(7] =WR, 80 0T, RERME. S 2T TM R E K AU R X R A 52 ()], 70 RE¥FIRARBEMO,
2009, 31(4); 100-104.

(8] EHAA. #UIK, ZEAL, . SR 0 AL xF UER T AL B NPP B 25 43 A 152 [T, VM KRR (A AR
J) . 2018, 40(11): 150-159.

(9] fefefg, 32 M, B4, 5. 5T MODIS-NDVI ¥ =754 08 35 B A0 ()], shekfE 8R4k, 2018,
20(12): 1830-1840.

[10] #harsk. A@ZE, & ¥, %, FT MODIS B 5 10 B 74 45 A8 969 16 i 25 8 AR RRAE 23 B (). B 4 3 I %, 2018,
30(4): 125-131.

[11] Jomal, & ZE, 4R, 2000—2015 4 B B h R NDVI B2 2800 R 5B HR (1], Jbat R34 (A 8k
B[ . 2019, 55(1): 171-181.

(127 BE&R,. D . FTHEK, 2. 1982—2015 £l Al P H NDVI 28R AE B He<fsema v [J]. F R XBESE, 2018, 35(6) .
1410-1417.

(130 Al 8, T, A, 4. IV s s B aod 35 AR e b e A8 Ak i ma iz [T, 79 /e Ui 90 R 2 24 4R (AR BH = MO
2016, 41(9): 1-6.

[14] FARM, BEE, XEA, & FT MODIS 0 1l AR 4 48 o 8 55 i) 25 840 R LR R 8 [, ARSI, 2015,
24(11): 1799-1807.

[15] CHEN C, PARK T, WANG X H, et al. China and India Lead in Greening of the World through Land-use Management
[J]. Nature Sustainability, 2019, 2(2): 122-129.

[16] WU D, HAO W, XIANG Z, et al. Evaluation of Spatiotemporal Variations of Global Fractional Vegetation Cover Based
on GIMMS NDVI Data from 1982 to 2011 [J]. Remote Sensing, 2014, 6(5): 4217-4239.

[17] QIU B W, ZENG C Y, TANG Z H., et al. Characterizing Spatiotemporal Non-stationarity in Vegetation Dynamics in



% 3 M HER, F M FARTAREEIEHTEEFHR 145

China Using MODIS EVI Dataset [ J]. Environmental Monitoring and Assessment, 2013, 185(11): 9019-9035.

(18] E4a, DhEHE. PimpMhIX 2001 —2014 FAM B AR BT 2548 )R [J]. P EA% . 2018, 37(6): 866-874.

(197 XI%4E, B Ob, 2= O, 4. 1982—2016 AR JL B + XMW NDVI shas R Atk fm i (1], E& ¥R,
2018, 38(21): 7647-7657.

Spatio-Temporal Variations of Vegetation
Index in the Chishui River Basin

HUANG Xing-cheng'**, LI Yu®’, JIANG Tai-ming’,
JIANG Qiu-ju', XIONG Shi-juan’, YANG Lu-fang’

1. Collaborative Innovation Center of Chishui River Basin Environmental Protection and Mountain
Agriculture Development , Zunyi Normal University s Zunyi Guizhou 563006 , China ;

2. Institute of Soil and Fertilizer, Guizhou Academy of Agricultural Science , Guiyang 550006 , China ;

3. Scientific Observing and Experimental Station of Arable Land Conservation and Agricultural Environment (Guizhou) ,
Ministry of Agriculture and Rural Affairs, Guiyang 550006 , China ;

4. Zunyi Vocational and Technical College . Zunyi Guizhou 563000 , China ;

5. Institute of Pepper, Guizhou Academy o fAgricultural Science s Guiyang 550006 , China ;

6. Institute of Soil and Fetilizer , Sichuan Academy of Agricultural Science , Chengdu 610066 , China

Abstract: In order to provide support for regional ecological evolution and environmental protection, a
study of spatio-temporal variations of NDVI (Normalized Difference Vegetation Index) in the Chishui Riv-
er basin of Guizhou Province was carried out based on MODIS NDVI data (2001-2018). The results indi-
cated that the vegetation index of the Chishui River basin in Guizhou showed a fluctuating growth trend,
from 0. 789 in 2001 to 0. 842 in 2018, and its average annual growth rate was 0. 003, with an increase of
6.64%. At the county level, Dafang had the greatest NDVI growth rate, followed in order by Jinsha,
Qixingguan, Renhuai, Bozhou, Tongzi, Xishui and Chishui. During 2001-2018, NDVI decreased in 8. 3%
of the total area of the Chishui River basin in Guizhou province, NDVI of Renhuai city, Tongzi county and
Xishui county decreased by 12.05%, 10.75% and 10. 53% areas, respectively. NDVI of Qixingguan dis-
tricts Dafang county and Jinsha county, increased by 61.2%, 76.6% and 77. 5% areas, respectively. Of
all the counties/districts/cities studied, Chishui city had the highest NDVI (0. 845), while Renhuai city
the lowest (0. 797).

Key words: Chishui river basin; MODIS; NDVTI; spatio-temporal variation
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