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Abstract; Vegetation degradation is one of the key subjects in the study of global environmental change, and the
Normalized Difference Vegetation Index ( NDVI) is generally recognized as a good indicator of terrestrial vegetation
productivity and growth status. To evaluate the vegetation dynamic changes in the Jinghe watershed on Loess Plateau from
1982 to 2003, major methods of changing slope, principal component analysis and correlation analysis are employed with
8km resolution NOAA-NDVI time series data. Based on these analyses, the relationship between precipitation and NDVI is
discussed. Results show that there is little change in both the amplitude and variety of NDVI during the past 22 years.
Vegetation in the upper stream areas, typically the watershed marginal mountain areas, changes significantly. A trend
analysis shows the similar finding on that vegetation dynamics in different areas tends to be induced by climate change and
human land use transformation. A standardized principal components analysis indicates that the first two components, or

PC1 and PC2, are closely related to vegetation and climate changes. While PC3 and PC4 are connected with floodwater in
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flooding seasons, PC5 and PC6 reflect the effects of human activities. Finally, the correlation analysis between NDVI and

precipitation shows that they have a close positive relationship in this region. The rainfall sensitivity threshold reaches

550mm or even higher.
Key Words: vegetation dynamics; time series; correlation; human activity; precipitation
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BB I T R S R R R X A BRI S 2 — o AR A AR Bt SR A o 1k
R, BH ARSI EUR IH— 4 ZE M 845 0 ( Normalized difference vegetation index, NDVI) , 255 X
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XHARR AT R 753 2 BEST B R B RO 1D 31 B9 NOAA-NDVI 45 37 3R B K IR BB 5
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BRI A H (NPP) ARk B 0t . B RIS AL Bl R ik IR BB S TSR, EE R (g > |
WaB R T TR T AR TR
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T TCESR s R TR B EA B RS T LB R R A M B BT IR S = L B, A R, (B
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ATRETREMX, HTKERGERER, TSRV FE 2 KR A KA R ARET , BE
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B4R 1982 4F 1 A% 2003 4F 12 A 4 15d i NDVI bt [ 551 4icdi , 35 528 &, BRI R $E3 ) 8km x
8km , i A] 43R N 15d, fE NN &4 8 ( Geographic) .
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JEIR T — S @RI A P E LS. BT EN6 N EM BRI ZTIRERE 92.2% L b, BB T BT
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FUNDVI SEH{E K 0. 438, BT FHENERE 12 4, BT EHEMNFERE 10 4, FF NDVI H—JuL 4 F
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AN EARE TR . B LR NDVI 2B 7E ot 25 20 Z4E AR LA B, Wesh B B/, JFFIRA f — LifE P
R BERLDE ™ HWE S T T E R BT

BiEE & VNRBE  PE = XVE S X R RIPRE, XT3 4~ Bt 48 2 S 5170143, B i B
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FRAEARHFEIN AR WBABEMARREE KKK NDVI S{EX, HUHE7E 0.55 DLk, FEHERA
AR - E (ZHFE 26 ER) MEEE &80, IR e R R m T iR AR FFBLR
B R AR B (et JRFH . T B ) M B H R OR R WA X RS PR ® LR XA B =R
2 BEAE 0.35 ~0.55 ZJH), AU 48R TG % R FH—R UL T ENM BT KN =4 K, HEILHREHA LR
REE L R RX (eI B4 ) g SR, BEAE 0.35 LT,

E TS 5 PSS B AR A B2 NDVI 2 5 (W) . 1992 ~1995 4£5 1982 ~ 1982 4EAH Lk, R &R
FU4 1 X NDVI ¥3{H T B0 B 71 NDVI 8 XIBFE S I AR B, FE2u it X NDVI B AF) 24% , HkFE IR
WK VR AR L R AT A R A R DAR X 5 3738 i 0w i i — 38 20 B viv (AR R BRI L b b
FE ) MR B0 BRI, 40 Eh i B R E A X B3GR 50% ~71% , MRk B2 M IER T RER B FiX
B X AR H NDVI Z 4 (NDVI B4 F B H{ETE 0. 19 ~0.27 ZJ|])

2000 ~2003 4F 5 1992 ~ 1995 4F 4 L., NDVI P i 5% 5 i 1 X H BRAE b3 (R, S &l X KR 3F B 46
W AKER) B E SRR E, IR 16% ~39% , IR RERE BAE g A8 1k T BRAR BRI 2850 7
BT X KRAET (ET AR REMERSF) UK B E (CEDER) NDVI E HBER R, B igiE
ik 39% ; IS R A B B NDVI $60E A 8

B 2 B A B 27 3 A Br B L B AR NDVI ¥l , i =i BB 25 X NDVI 38 T R, (E28 4k
EFBR, RS RERFRE, 62 TSRS RENBR T, Sttt LR T
LR EZ A RAIRE S EZ ZMEXHERT 2 SN ETR4AE T RIENZL, RERBIE,
FRILH M 1982 ~ 1985 4E ] 1992 ~ 1995 4E44 4. 4% [ X Mg & 4 T B2 454k, M 1992 ~ 1995 4E 3] 2000 ~
2003 4E4) 5. 4% WM XA R AE T BE AL, I BB 40T B 4h 8 3 1 X B9 5 S0 30 4 F i 8o 4%
X, BP B S0 B T i ), AR O S A S A KA B (E R R B AR T EREO A TFF
WLl X A&BL (4 B KV IETE) o

BEEZETHER 22 R TS PR 5 B RFEREURE , LAY 2 A BT H) B0 EFR NDVI
BE W IEAAE IR/ 78 3 AN SR B o i P A B 2 X R B T AR NDVI M(E i A K4k, BB
M ZEEGRMRITERER, MR EBEEANETR ERIBAERN 4.4% ~5.4% , 3 HBERE, £
IR % L XA BN RN R . BTARSESEEEE R EEPERBHZIX, B RSB S AR
NDVI BV T M, BERE R R NG BB S T A AR XU, X —@FE R K A ERR
M BN AT L EhSE M REEATREZFERER . EARRBEELRSREEX B
FEIEHR R A, LIRS, BT KL RAE, REEN/KERAREXMAESERRX, MIEHK
1575 B b B 35 TR R A A b, [ AR YT _ 3t e (Xt 2 B B R PRI 5 St 9 2R A (X3, SR T i
SHEE 2 B N = AR R . 2000 4 LS B RIEAT RARMIRE FIAR M BOR , Bl JLIE I L i 40 s X
FIEHATIRBEEARRE , £ LT AR, IN58 RARKAEMRAR I, I8 K IR WA FAEREE S T, B F LM E
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A MBRRRSERD LEE, OLARLY, 8 P
R I 505 4 X 38 B AR B SR8 — S AR I Fh covr vegeiono > 0.55)

B Hi#: 78 5 H Medium cover vegetation(0.35 <a < 0.55)

BB EE AR AR ITRE, BREREEEEE, 08 MM 35K Low cover vegetation(a < 0.35)
FRARRLRE LASHIR AN &, B AR, ZE R TR 1L
PAVRA WA PR TR T AR E BB 1L,
3.2 UG 06 |-

RGBS A - NDVI &7 BA B i 3 e a3,
BEANXBFEEAFRNEEZSR, RFIR 22a X545
TCHZELALR HEMEERRR T LA 3, 4R8R
REEEBER KB E (a<0.05) # X HHiE
5056km” , B NA% B % (a <0. 05) #b X [ #H 12032km’,
FEmRSRBRAEMARLERKR, A 24.2% , fiSgE K
o KIRIE I BIR A ER AR BE (=0.10) , 5 FIR A&
B 69.3% , 3 Y T AL 48832km” , EBRE I o LNNZZ0 N\ 7
ViR 22a F MM W R B A LRI IK LI P
A MR MRE B S AR E, SHEESRH0
SEEARL H2 ARAERERS% NDVI HEEL

BT AR -BLAF P 3 NDVI{H AL IR JE (22 4k (DHigh cover vegetation( o >0.55) ; @Medium cover vegetation(0. 35
15 228 FHEM B ) SMTEI, FHKTAE () <4 <0.55) ;Glow cover vegtaion(2<0.35)
4 NDVI 254k A+ F 0. 008% ~0.521% Z Ja],31 A~H/7i
o LA PG4 ALIR 1B THUSRHT 4 AL BAME ., 55 L4 NDVI ZERHRE /)N, P Rl B KR
JANBE(EZH. EENRES) FESAARB R BN _ RSN _Ei—, RSP T iR hx
RIRAEIE R /N, A B E (NDVI B0 EARIAE ) b, itk o i i it X B0 R X

4 4M4E NDVI 2B 4L A2 H BEAA (8 B9 BT AR AL TR sl ih F il X, AR SR RS SR R AL, %R
FE, 2N ERR, BRIBFALRA TR T, SR P R (AR 58%) , R HIEHEmTALE
S G P LB s TR I TS IR T R K T R, R AR R R E E R E AN AR, 54
DURRRIRFA/NF TZRGIETES, BT UHEFRE, HTRITARBERMA DRI X8 5 A,
MR 5 PR R T BTSSR, 4 NDVI 2R L300 IE , (E380 2 R 8/ B X A7 F i 8 e e, 20
S5 BRJLKRHAKERAREN KR, X—HREFRRARC, ERERVERREHHX Z—, A 20
4 60 SERFFMHX ERMIE R T LRI AR R EAE=RF, BN RE R4 H8X —HiX NDVI
AL HERE /), ARl 3 72 R NDVI bR 2 N EEM F ERE,

47 NDVI 360 B 73 3R 48 K B9 X KAR A 7E 38 i X, DA K S R P R AN AR R 9 LU i, 16 ~4F NDVI
WU E 2 HEH0.15% L EREHIE 8 MU T ERR I, i X B A O E T/, 555 250
W HBAGAE km® N D95 A 100 AZe4 , RIBFE M HLEBERE , b TR TR R, Rl A = E R
AR AR E AR AR . SBEEEMAKE NN T LA ANBEHRLSEHEE ST, ARERK
R B TR RUBE Y, BT BB SRR AL A SR RS AR K, AR B A B IR R Y, i R R R s e sk k. |
UEHEIFE&FF B ARFI A IS SIE M B AR B, Bt X s R 2 T AR e 4k,20 B4R EE
BN IEME
3.3 ERSaw

B 4 85 6 4~ ERAERIEACH 6 NS BRI 2 TERERE 92.2% Ll 1), £ 1 2 NDVI F3)&
F AT RERF & A B IR, R4 1 (K PCL, LUF 2800 i aIE AR TS Z4E R B R

04

NDVI{E NDVI index

02

s\ Yo %
2000~2003

Fig.2 Change of various vegetation cover with NDVI index
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A OREL, i P AL AR B BCR L T A8 4 , AR B MBS BB B, B T Z R RA 84.9% , 5
FTE 154 At A AR RA R R B MR BE 7 847 92. 0% ) , Hi[E]_ B8P, s ERMm7E
i 1B b ey S T RERY AR A T 30O . PC2 U5k NDVI 4E Ny 12840, PC2 T BAT LI AR Z N FAMEM U
B, RIS AE R AR, 72 ~6 M, RA PC2 5RMEE TR B3F 1 IEHH KM, 5 MR H A oM
r=0.447" | SEBHMEME r=0.657" , it it PC2 2= (AR AS T R PR TR 2 IR 9 3 SRR A TE ALEY
R R, R EEAE XA T PR g R KRR K PSRRI 18] K X) , EEK
FEFIHPI A A% 1 X DL KR B X o 72 T X 0 AE R RV RIR E R R AR X, H A R R
AR PR K BE AR BTl S BRI, BTN LHEBSF SME TR A7, S A R
X AR

®1 ERHSFTERME TEEUREMBEK

Table 1 Principal components variances, possible explanations and associated regions

i FEFMRE(%) FTHREX RWA L X
Principal components Variances Possible explanation Associated regions
o
PC1 84.9 BB A RS Nanal patem o oo Whole basin
of vegetation
EEXMTHES T i, AEXEEEEARILBK, R
SBREWTHERERRY FFFRILX %ﬂﬁiiﬁtﬁ? Po'sitive' regions ?ocate in m.idd'le
PC2 4.4 : i and lower reaches. Negative regions include Liu Pan mountain
Climate induced K c i i
area in south-west, Zi Wu mountain area in east and upper
stream.
PC3 1.2 HAREZE (38t/K ) Flood induced £%1.38, Whole basin
PC4 0.8 HAREZE (38t/K ) Flood induced £%1.38, Whole basin
EEXEREFEEER, A DB ERHX, fUE XS
PC5 0.5 ANEHEZE Human influence 4 H % Positive regions are mostly high density in economy and
population, and negative regions is contrary to it.
PC6 0.5 A EE Human influence 4¥i3, Whole basin

PC3 I PC4 T ZARBLIRIRAA R B R T MR, I B HEK 7T 8RR N Hh EE R R,
B PC3 1 PC4 5RE T B R WA R, X RDRE A AR, HRES B ERS R L
PC3 71 PC4 5 PC2 A HLAB L BISRUCK , BB B IE IR R BA—3, B4k PC3 5 PC4 =R fidlE, PC3
R REX SRR EE ML — R R EH KRR BES (G TRE, 2. 21 KREFA R T
W) ,PC4 BIEE X MRS —REE SR D EMRE M B GETER. KM, 7 EERRMHEHFAT
W) o PSR EZSTRMAR b b it R H WA BT 0, i 8 LS @ otk 22, AR, 7
R BHUKET R T , MR B SR T BRI BB . W A3E H B AT 34T (8 — FhHEWT IR BB 5E 2 € , 1F
NERES LTS EERE A RE, R — 2 MNP

PC5 1 PC6 Ky P73 AT7E I RVl ) 3R 4k b SRITE 4 > E B AR KA , 2 Besh PR BEERE R
o =N sAE_E PCS #1 PC6 BIE S XML, tHE ik . ¥ AN EERME T8 EE 52 #HTX L,
RS PCS HYIE S = RIE BN AL, IR 1 0 225 4 B R B i X 4R o 72 S RY P T i L B IR R 2
i, DA K b i B BB E T S IR R L X AR L X DR AR /Do RS Tl AR 38 AR Y5 Bl 2438
R AR S —E I (R R & , B TT IR, R KI5 R HES ) o BRFEHRULHEN PCS A1 PC6 5 A4 3h
AEMOHRR BB R R sh E R B R — 2 TR R
3.4 [4FH5 NDVI R A&

IR E T M-S NDVIZE &M SO R R R 4L (1982 ~2003 4F) . B 5 BRTEERA LB HIE O
T, WA L X TS NDVI RAIEH B KM, MR REBR (0.45 ~0.7 WP B) MK E2A i
BRI E ER EZHEFEE R UALEX , FUR TR K F R G5, SRR E R 11.5% . 3t
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27% HIHIAS B8 H 8 3 BOHE SR 1 (95% Ky B 3 K
B ) o P T KB 3 B M X AR AR
HRATUR R AR, M. 5K EIR BB ESF, T

£2 ERHQ~6)BFRGSSKREFHAXXER
Table 2 Correlation between principle components loading (2 ~6)

and climate factors

MR SMBAE SRS, AN REEE R Tap O MWK RTRE S
N 4 o Principal | | . .
ﬂﬂ% E‘Jﬁﬁ% _:E‘.!f‘:lx Iﬂ , %E{%: j:j%]]( 'ﬁ} ﬁﬁjj j( /J\%ﬁ , componints prmclpledcomponents loading l pgnclpledcomponenm
and precipitation oading and temperature
SETHXENZS. DREHABAAEURE — — -

WEEUBHN L, AR R RETURECARE
KAy M KB K T BB BB T BT poy
EHRGEMAR SN BHEI, RBW LR KERE o ~0.23° ~0.23%"
EEEmRE BARIHE, EIIWR RN, 3 _ PO ~0.078 ~0.275°
RGN L, B ERRRNERE K, 0 X MBI P <001 means it has passed the
Propastin 2% (23 % BB B A AR o D

B ST B TR BT I T B 0. 8 8 HORIARSE e , TS b S AU R A et R 0.1, 8 F
WK , BT BRI | TR R B R &, BB, 7T LR R .,

BRSO T IR S RIERME T, 76 1 AR T , -5 NDVI fH 2tk 2 M & 5 T AR i A
1, BARCBBE T . WA EERS (0.4 ~0.7 SRL L) B3 IR FAL S M IEHREY 18.3% , B35 60% HIMHHE
BT R B A (95% BEHEKT) . — T BRI A TR T EIR | R 55 NDVI [ 2 MR
B R MR TR LRI 3 2 5 53— T 4 08 20 o 0 SR I M B A B NDVI 5 B T
KRR,

WIS SR ET AT B, NDVI FIRE FAR 26 PE 5705 0 0 X 5 4F T 46 (8 T B 0 8, S MR T 48 250 ~
400mm 500 ~ 550mm T8 25 ) i X L7 4588 B M b 28 3, 2L b AR 26 R AKEY (B 7E 250 ~ 400mm PR, BEETE
B AL T AR R 0, A5 MO H TR B 1, 3 Bk VR R M T S5 NDVI 26 e
T BRI Bl 550mm SRS 5 , USRI TR St B A AN R K B B T 4, St Pk 1
BERMBERER, A ERNEHSER MR ER RANER. 2 TFRMAREHL LR T e
TEAR MR R T S LA B8R, VT A oy LA JBE DR AR« 25 S R T 2% R ] T A 5 B o P AU R R
KR I 2% Bk s, A JSTE S e, A e Bk 25 T 2 P 1 24 o K B R Y R 2
T e T R
5 #ip5itie

REERIAR I LUF 45 : (1) ok 22a For B NDVI 3508 P AV ARE /N, 76 3 SO Brob % A 2
AL TTAL G B A 4. 4% ~5.5% | B e X A F B 5L 1 R R0 7 0 1L X 2K
Hk NDVI R, 5k 3 B e AL TR, SR A A SRR, (2) BRI R 25 b, 222 %
e B I S 2 0 X TR LB K (24, 29% ) ,69. 3% ) + MU B 35 R LR 8., o B3
ML X 1T XA TR B, A RS TE S -+ R I B s R T M 25 1k, (3) 1
FERRIEAL I E B 4HT 230, PC1 1 PC2 L7 B AFROA: 252578 5, PC3 1 PCA 7R B A5 AL P B S5 A,
MK 3%, PCS 1 PC6 3L M A T AR 3 A SIS SR HO S B ALK B, (4) JEREY NDVI 5 e T B
T BLFRORE 26 RO e T EENAR e, 2 P8 MR T R T I A S AR S 75 , PR TRRE 5 NDVI A6 B
BT RETE 550mm SR .

AETIT o 4 BRI T 25 LA A0 5 A A S DR P 9 R B 35 2, e 2 F s A A e
FRR AR, EOULT 55 TR %, A ST AR BRI 48 T MR SIS B, BB B 0Bl A 4% S BT
ST A TSR R, P M B, BRIS A T LR B B BREG & A B 2, (B 8 Bl
BRI, HE— 2 B BTIE T SR A IE G 25 R B , A T 56 2 WA S T | R U A, B R B

-0.003
-0.122

0.020
-0.423*

hitp : //www. ecologica. cn



936 =3

&t
4k
=

28 %

®ERA S

hitp : //www. ecologica. cn



3 iR % . ERRSESE RIS ARERESERRXR 937

X B FIRIN 5 A RIETTREE NG S . /%R H LR E NDVI SEMK XA +0E%, E5% 3
TR LR R AR RFEHERER, T -2 TR FAREEE,
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