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Analysis of Eco — Environment quality variation of vegetation in
Chishui river basin from 2000 to 2016
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Abstract ; This paper aims to study the characteristics of the ecological quality variation of vegetation in Ch-
ishui River Basin in western China. The vegetation coverage, net primary productivity (NPP) and vegetation eco-
logical quality data were obtained based on MODIS Normalized Difference Vegetation Index (NDVI) and meteoro-
logical monitoring data. The temporal and spatial characteristics of vegetation ecological quality in Chishui River
Basin during the past 17 years were analyzed. The results show that; (DThe mean vegetation coverage increases
from 55.4% in 2000 to 67.4% in 2016, with an average increase of 6.8% in every 10 years. (2The mean NPP
value of vegetation increases from 864 gC/m” in 2000 to 1024 gC/m’ in 2016, with an average increase of 63 gC/
m’ in every 10 years. (3)The vegetation ecological quality has greatly improved in recent years. Particularly the veg-
etation ecological quality in 2016 is the best since 2000, and the vegetation ecological quality index reaches 83.7.

Key words : ecological quality of vegetation; Chishui River basin; vegetation coverage; net primary productivity

2= A P A 0 2 RE 5 0 2 M R A R
= mwMﬁ4%m@wzggm¢ﬁ§%W%m%,
BB L HOER -9 R A AR L BN RRAL, 7 e SRR 017 508 3 9K I 7 XL 2 e
ARG AR T, R OURTE AW e e 5V 65 7 T B R A
EPREE R R R S R SR MORAHR  OFERI L A ey T R G B % K
BT RS RGP TS AURE S RUE (RS RGE) LA BLER R 3 2k 7

1

5 HEE:2018 - 03 - 15
FE—EER N HOMIE(1986—) , 55, T, AR, 3 2 A8 B SARFEMKTAE,E - mail . 1x9850808 @ 126. com,,
FEWA : SN E AR RIS (B URHE 2018105 -20 %5) ¢ E{%%Eiﬂﬂﬁ@iﬁij‘ﬁ%i’:\% S TTRRR AT

.20 -



Vol. 42 No. 5

BOMRIE , 25 :2000—2016 4F o5 2K AT SRR AR 25 B A8 A 0 A

J1 BEREEAS [R) 1 A A= A8 Ak, PR e HE SRl ok AR A 3R
RS RG RS B R, g5
P IR G A ) 7 B TRRR L B R[] P BT
fe R AR, — B L R TR &
B (SRR K, gC/m® ) Sk R, {8 FR A Bk NPP,,
NPP B2 5 A 25 22 G i R 5 A 25 5 AR i 2
B R E W T A SR TE AR AR A
T RE ST, FAER A S R G Bk D

ARFKIDE RV R LA B 0 — 2, AR
B KIS R L W2 B L B A
PI=4, Tl amBiC AKIL, TiRekK
436. 5 km, FIE AL 20 440 km®, FR /K A 3 R
S S — g S R T T A X, LA I I 3 9 T
FEHIR (K B R B e o LR IR 0 b B3R B, OB
BT R A A A AR AR 12 X ST AR A A
G R T30 LA 1 b S AR U L) I T
PRMAAR, Ak, 2 EM - LR EREE” 7
IR KT T B £ 25 S B o B g N A A
PRGOS B R

3224 H T RS 1 GIS A i 2K T Vi B
P T 5 45 R IR 19 A0 OG5 B R AT T WFSE A
Mro Yang 255 DL R K A BF 5805 42, 2R HUK
R S SR, I DA B R AL SR TR A
R ARSI, - T RN &L
() W BEFEEL AW 78 T 48 200 K W %5 BEF8 40
- bR AFE T Yl 1 far F8 B S A AR A B T S 4K
— RPN AR BR , X 5% N 48 0 A S B i A T
THIERITEH . A e 2 R 4 R W e B
AEHIF5E B (GIMMS) , 23 #7 T 5t M 45 1982—2003
AR A B o . 2 WA RIR T BB AR
ESINE SRR EIE IR RN . 540
5 21O S 3R ] 90 A s ] o 4 SR A B A
EE AR AT, 404 T 548 1990—2015 4 4H
W A ER B TR 2 WL B A AR AT . T2t
FIF S48 KR E] 7 971 £ MODIS — NDVI 3 5%
ST T 5 M AR 5 T R A A DXORE B 2 AR Ak
FRAIE

2 ERKEBSHE

AR o B e 7 AE B b 998 0 T 1 4% 5 T
ol A TR AR ) 0 L, S e A AR R A R R Y KK
AR, HETE 2K T AR 2 ) 2 I ) A Bt
AL BTk B8 S R 5 6 e M RTAR 4
AU SAR DI T 2, 5 A AR D45 B0 NDVIL, AR Y
L i A

VFC = (NDVI - NDVI_;)/(NDVI,,, - NDVI_,)
(1)

For, NDVI,, Ry 58 4 2 4+ sl Jo A 4 7 o X3
1) NDVI {5, NDVI, W04 3% 56 4 1A w8 BT 4 o AR
JGIY NDVIAE , BD4GAE 9 1% ey NDVI A,

FETHEIBOG R A 228580, R A NDVI b
G WM ETER, Al A ORI G 7= ) NPP,
AEFI AR (LUE) J2 B 1 AR AR 7= 0% 9 Jo or 4l
F Ak T AR 5 T — B ) 48 5 B A e A
F GRS RN AR . Bl 25 38 B R 19 & R, A A
WG A AU B B 2T LAR 8 s B A T4
B OGRERFHREA AT LU Monteith 2R R

NPP = APAR x ¢ (2)

% APAR SHFEYIWRIS ) A A R S, f Al
A A BER ST (PAR) R X Y66 A B0 3 1
WL ( FPAR) SREL; & MALBE OCRERI TR, &
ZURIE K MR R RIS 5218, 1993 4F Potter
AL ST (¥ CASA BRI APAR 43 A5 K B 4
SR RE NDVI JFREAS o AR EdE fR ROk
REFI R, BT X 3 ME BN A AR b Ak, i
HUAH Ry R B A TR

APAR(x,t) = PAR(x,t) » FPAR(x,t)  (3)

o PAR(x,1) HAZ0C « 76 ¢ ARG A
HERF M)/ (m® - H) 15 FPAR(x,1) RARIC x T ¢
JIXF A A R S R L £ -

PAR(x,t) = 0.5SQL(x,t) (4)

FPAR = 1.67NDVI - 0. 07 (5)

e(x,t) =T, (x,0)To(x,0) W, (x,t)e" (6)

K, SQL(x,0) WAGIT x 16 ¢ H ) K PH
FgTE M)/ (m® - H) 155 %00.5 A wE T ae A
B4 A B A 5 S o A B A B 1 B B, A 22 6 B
fH; e(x,t) HETT « 16 ¢ A SEPRIGRER H 2R (gC/
M) 5 T, (x,0) T, (oo,0) 53500 Ry R R e L 25
XPYCRER IR I8 45 W, (x,0) oK il
e" HBHARZAE T AOGRERI A, JL(H 32 A e S T 45
PR

A FRER AR 9% 4 72 3 NPPY™ Al i 36 1%
A P A A TR A £ W A A o A 2
Tt P 4, FLAE R R, 3% B AR A8 2 T B AT
L A4 285 T 4R AR

Q. = (VFC, + NPP, x 100) /2 (7)

' ‘" NPP,

Hor, Q, FoR5 AR R E ST RAE S VFC,
FORG | AFMPBI R TE s NPP, R85 | 4R P NPP,
NPP, R Wi AF £y v NPP i KAE, BV >4 1l d5 45

- 21 -




PRSI AG

2018 4F 10 H

Mid - low Latitude Mountain Meteorology

42 B 5 1)

G554 T AR NPP,

ASCRIEE RS G0 3 T 8 km MODIS 32 8%
TR TET A4 A W0 B ORE AL A Y BN X Bk 2000—
2016 AFAT 45 T 25 i . NPP R B 78 36 AR Ak e 34
NPP ZEA AR GORE, I a8 K Tl 3l 4% 2L S 5 0
VI AT 47 3k R AT R K ) X (B 2R 2R K]
T BRGSO, A5 53 AT 2% 7K T it Bl
Bl A 25 0 AR Al D DA R S SR i M R S Y

S
3 ERESREZWNSH

3.1 HEHBEETK

FEF MODIS T35 18 SR , 414 1 7 o5 3 PR 4%
F MW 55 PSR AR 2], LR WA B A AT
BIEAREE . W1 AT IRK AT S A 7 e
Ak, AT L 2000 AT LK i Sl Bl A 55 R A 1 2
(PR 10 a B4 6. 8% ) o it IWUAH 1 7 55 )&
M 2000 4F: () 55. 4% BN F) 2016 4E1 67. 4% ,2016
AEREREAE S5 R O 17 a SR A, 2010 4E A 2011 AR A
Bl 55 P 5 28 A s AR T B 4

40
2000 2001 2002 2003 2004 2005 2006 2007 2&0{2;]\2009 20102011 2012 2013 2014 2015 2016

K1 2000—2016 45 A A Tt R 1 76 8 B2 AF B2 1L

Fig.1 Interannual variation of vegetation coverage in

the Chishui River Basin during 2000—2016
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Fig.2 Spatial distribution of vegetation coverage

in the Chishui River Basin in 2016
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Fig.3 Spatial distribution of the change trend of vegetation
coverage in the Chishui River Basin during 2000—2016
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Fig.4 Interannual variation of vegetation NPP in

the Chishui River Basin during 2000—2016
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Fig.5 Spatial distribution of vegetation NPP
in the Chishui River Basin in 2016
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Fig.6 Spatial distribution of the change trend of vegetation
NPP in the Chishui River Basin during 2000—2016
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Fig.7 Interannual variation of vegetation ecological quality

index in the Chishui River Basin during 2000—2016
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Fig.8 The variation of annual rainfall in the

Chishui River Basin during 2000—2016
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Fig.9 The variation of annual mean temperature

in the Chishui River Basin during 2000—2016
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