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(Vegetation Fractional Cover, FC). Miaifi45%k (Leaf Area Index, LAIl). 44" J1Fi
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s, HEEKERAEP R 2R 7o 5K SE T TS A DR Hb XA
PR S SR T ZRIROCR , AR5 B A 225 H A AF B 0 28 AR I Dl 5 e AN
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1.1 SRR
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PP R AKX, EAT TR [ A o VP T e Z RSB R . A TR 22 C A
A, AN IR 37.5 °C, AXHRARIEE-1.8 °C., 4EFHFEREAE 1 800 mm A4y, Ky
H A% 1 800 hZeAy, DidEF-Jcsai 329 ~ 354 d.,

JE RS W XA VS ] AR 19 6 SRR BT, K R ALGIT L BT . SPIATT
BT RIRTRIEE L. MR At Sk, Ik 2R —VPUREm, HIBFHE
WM 1L ok — Fr e —WE iR —IR I, AL 535 29 60 km RS J7 Lk, PaAb g e
FH2100 km KA Kbk, 6T R TR P R b DX LR i Sl i . [RIAH
DR b oK. M RWFRIFSFIRTE, KRRk, EREEH
DX RSN A SR R IR AL S O L 77 M R RIS 52 vy ot o o kT P T DX
1.2 ERIR

T T O BE A0S H S S800E . NDVIRE B DL b 50 v v i DX A ol 7
T ARG . R EE S 2000—2011 AR5 X454l s 192 H AR RN H BE7K 41
P, HIETF o ES SRR FEEILER S ™ (http://cde.cma.gov.en) . 8 2o H H K 1 H
YR HLRAE  A) %7K (Ten-day Precipitation, TP) Fifj#4ii (Ten-day Mean Temperature,
TT), $RJ5128 F Kriging 2244 8] KRN A) IR AR (E AL 1 km 19723 (B & ZCE 5.0 . NDVIEL
P54 2000 4F 1 H % 2011 4F 12  SPOT-VEGETATION AY3Z f) NDVI 7= 5, 432 15244
R UG T LA i % A 1) 4 3Rk NDVIRE A (http:/www.vgt.vito.be/) 5k 28548
P By L (1) Kiruna o 1Tk £ 52 20, i A7 132 [ Toulouse (1RG4 A0 1 5 RMEUT
IR CSE (WEARRED , & RIS H RS Ur (Flemish Institute
for Technological Research, Vito) VEGETATION 4% 4k ¥+ .0 (VEGETATION process-
ing center, CTIV) 57 WAL HEAGIZA) 1 km )42 ER NDVIELHE ™, JCH 7LV 16 M DX R0k 7
5 R AECHE R PR [ B2 B R 2 5 B IR A T R IR A B R R AR o i 4Bk 1
kmx1 km oA A 55 80, AR BIEdR S, B OIRE IR NS (D), IRk

FI1 JEas e X7 T PG DX A

Fig. 1 Location of Beibu Gulf coastal region in Guangxi Autonomous Region
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Rv PRy Ry p
Ry, = — — (6)
JO-R, A(-R,,)
Kb Ry, AR T SR FEK S 0 T f R g 8 5 5 AR r A O R 8% [R)3,
Ry p o AR SRR 2R AR o S K I IRAR DG R 8, 2R TR 3254 it

R A I AR A 5 2 BO 6 R A B 30T, LA B R AR 56 0 4 A A i g Mat-
lab 2013a B AF R FESEELA] NDVI 5L T Z [ZE 4T

2 5

2.1 HEEEETIHE
2.1.1 YL 55 A5 () AR

r & 2() A& 2(0) T LA H . 2000—2010 4F, 6350725 v T 3t XA 9 8 o ) -2 3%
R b IR, BBk 5 R 2000 4 1) 65.23% 34 T E1] 2011 45 1 72.02% , MG T
6.79%. MZS[H] FoRF, 2000—2011 AFAF Bl 7 5 5 0 VO SR Hb X g . v 2R b DX AT Ay 43
A& SR B 2(c) AT, AE A 5 B I A DX (BREk(8) B4R PO i
WA, REPER M, HRERIE | BN TR B 58 A R G R
W AR B AR o5 DD R X (B, ARfe) REAE A B P e RI O

K2 WIFSEIX AR i B S L AN (R AB A R AR Wi i e Al

Fig. 2 Spatial distribution variation of vegetation coverage and the vegetation coverage of different
vegetation types in the study area
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AN . R B T DA R G T R (R i Sk by o PR AN (R e 2 TR A B
G A AT 40 [1K2(d)], 2000—2011 AEWF ST X A% i w28 TR A 1 78 o i 4 A
PR A BE DR A, v b AR R B B R R A R (BN T 17.11% ), TR ASAREE N d5e
(HINT 2.33%) . TRHLAREWEAT 2 2 T ARG g £, 5 AR R i A E AT L Rl R 4T
PRI A BRI R, MRASHAM B 2R RIS A i 7e 07 RIS, 2B X ARk
FEIGH o M AR AR, AP 5 B A IR AN

R T R — A R A T T VA b DX AP s (AR RARAE , i ArcGIS 10.2 1 X
ST DIRE ST BIGE I I X AS [F) M55 570 DL R AN [ T oo R e e 7 o 9 2 ) AR A e ([
3). HEI3@FIH, BFFE XA NDVI A2k 0.55, FHorbr: b NDVUES =, N
0.63; PRIk, M 0.58; WMELEIFEAL, 40.50, iX-5ACHRIETRE M IX M T ik 5
BEHZENER . BARNEHETENDVI AR L [1&3(0)] AT, JEHRA VL IX NDVI 7E
0~200 m L) 2 250~400 m Z [a]f}, BEE MR AT, M s Wi e, HH 200~250 m
% NDVI 4L Fe A 22, 400 m L - NDVI L8 TR EE, X A AES 400 m DL -4 6%
7 i W HLICHR 3 AR SR A G

K3 WS XA 57 5 AN [R]E4 ND VI 3 A
Fig. 3 NDVI in different landforms and at different altitudes in the study area

2.1.2 A[RFEHEIE I A AEPRAS AL IR
ACHRVE IV i X it 2 12 a dU (] 2% AR B 2S5 NDVI B AT 0.522 6~0.653 0 Z (i), 7
P AT NDVHE RN (Bl 4) HEP RO IR SSAR> FE AR>S s B > HE AR
>R > HL, £ FNDVIF-34{E (21) 73%120.653 0. 0.629 6. 0.609 1. 0.575 7.
0.553 2, 0.522 6710.444 3, TEAEPRZEALIE b, ANEAEHZER NDVI 34 2 80 A 20 1S
HEH, FEAKRFN L) NDVI -
PIH A E] T 0.05 Ay B K
e, FAERMRE NDVI LT
£y T L
NDVI #{H 7E 2005 4F 15t B 5t 1%
B, RHFEHNFLEZREHT
2005—2006 4F- 1 1] V4 1 Hb X K
5 SO P A A R
TEA RIS, BT AR 4 20002011 4-AF 5 IX AS[RIA B NDVIAEfb 7 13
/% AR A 7 25 A1 s éj‘%ﬂ?@ Fig. 4 Changes of NDVI for different vegetation types in study area
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®1 HRRAEEHELENDVIEKAE. R/ME. FHE, REEMEXXR
Table 1 Maximum values, minimum values, mean values, standard deviations and correlationship
of NDVI for different vegetation types in the study area

ek & e/ ME SEONLEL FHEIE P22 R
FARUR I 0.089 7 0.787 3 0.609 1 0.058 4 0.594 7
i Ak 0.132 3 0.808 3 0.629 6 0.065 9 0.466 5
TRACH 0.262 7 0.805 0 0.653 0 0.066 2 0.455 3
AR 0.155 3 0.762 0 0.553 2 0.053 7 0.680 9"

ELih 0.092 7 0.805 7 0.575 7 0.065 2 0.658 2'
B 0.267 3 0.667 3 0.444 3 0.066 3 0.646 8
A HAE 1 0.134 3 0.770 67 0.522 6 0.061 8 0.721 4

H: *FRiE T 0.05 BE KR .

0.058 4 #10.053 7, FRHATEIT 12 a[n]ik PAFIEHE 257 NDVI AR fb LA 4 i Fnop-Ae, A vl 7
i 7F 2000—2011 4354 B 5 i /b s hn iy e, 32 B PR B T RIS T I HLIX T
KU X ERAR LB, AR PRSI/ R AR 2E 8 5 (0.066 3), FEILJRH &
R T AU S VRV b DX () P 2 AR S R LT AR, 22 A7 BN TR B S R
LRI, RO AP R BRI 2 A K . 2002, 2005 LA K 2010 4FEHF 53 [X 45 Fl R 1
FAUE NDVIEEAR I IR/IME, 52 DX I RRK A B C R, KSR
IR AAEPR LR [ 6(b)] FI%0, WFSTIX 2002, 2005 LA Kz 2010 4F ) A K R T HiAth 4R
By, I TFENDVI B /ME

2.1.3 5T X %) {5 NDVI ZE 4k

FHE
AT AL T U i X
HEBE NDVIAE N 28 AR ARR AR, F)
fH 12 a ) { SPOT VEGETA-
TION B i) J37 41 s, R 4k
PE 1 H 5 BT IX 4 f) NDVI
HEAT o3 B I oK AR Ak %
{5 WF5EIX NDVISY KAl (K15). Hil&l 544 n] A
Fig. 5 The average NDVI and its variation rate in the study area "+ {‘ é It iZA ’ /EU NDVI iéj {ET{

K6 20002011 AR5 X A B K ) SR AR 1k DL B K FVRAE R AL 1k

Fig. 6 The variation of TP and TT and variation of annual precipitation and temperature in the study area from 2000 to 2011
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ANFEIHH AR A AR, HAEA T 0.21~0.67 2 6], S “FRAR— K—FAL” 37k
e, BRIV NDVI BIE LRSS 1~6 A BRI TR Rk %Y, 5578 MBlREMmMEsh, 2558
)5 NDVI ¥ {E 2 BFa 40 FIFas, 3145 26 Ak Bl KM, 2G4 TGRS M
NDVI G AR {3, A4 NDVIFEAE FAE (18 A2 )5 ) iy & T 1
AR (18H)ZHT), AINDVIER L4 H 2 FEEkEESIL, Ha H 0 NDVI S ESAF 1k
o HAp L5112 H AR #E NDVIES s R K, 43514 0.58 a*#10.79 a*,
2.2 HEHEE A KIaS R REE S
2.2.1 JLFRVEVR ML X S AR FHEIE S M

&1 6(a) A LBV 1 v 1L X 2000—2011 A7) i AR K i (E AR 1k . i IR 6(a) AT LA
FH, B KAENSEA 2, koK shvk tdgan . B0k, SEEPH
WIS, PRl E A IE S i th 2, SR E/ME B LA 5 20), SFRRE N
14.2 °C, BKRMENHEIAET H2040), fEb) PR 28.5 C, MK AR [ 2 9
HIER TGO, AR R DX 5K A ) B N 8, AR, FR/K i d5e /)
HHMAE12 A FaE LA BA), e FaE7 A FaBok kR REENRERE, BRIAT
AR K BN BTSN, 2R K AL T ) T R

&1 6(b) Ay b I i 1 1A 1l IX. 2000—2011 AR K R AR B A2 Akt 2k 151 . 2000—2011
A AL VT M X 22 AR K M A 1 899.95 mm, K HE A K AE £y H BRLAE 2001 4F
Fe/NBYAE 3 0] B AE 2005 4F . AFESFXSIR N 22.43 °C, AR B BN
P, BTN 0.04 °Clae TGS VI M DX AL g ARG Z XU X, HLA ARG ) 34
A o VP T A VA R U R e S B AR R K R A 1 800 mm L b, AR RARRE
20 CLJ |
2.2.2 LBV X AN [RIHE 45 287 NDVI 55 11 2[RI G R

h T B s AR VI b XA NDVI S SRR K Z I R, A58 4 Bk LS
TV Hb X 36 6] NDVI HE 5[] R AK A AR A 275 AH DG A A AH SC o0 Br, AEEA T4
BrZ i, 43%d ) NDVIE IR R FEE AT HE AR B, H 2 T I BR A g A K Zxrp
NDVI A G R+ Fr B A7 35 K XA O AT = AR 2 i . F 3R 2 R [RAE 9 S B NDVIL 5
[) JUA G R K A A DG A AT 2 SR T R, I v Vvl b X 45 A AL 9 8 SR % B 8

®2 WMRRAEEHELENDVISEBHWNEE. BAZERHZEXR

Table 2 Correlation between climatic variables and NDVI for different vegetation types in the study area

P— AHICAT BT : : ﬂﬁ*ﬁ)\&ﬁﬂﬁ
57 piniEs %K [ K IR P
FEatpk 0.346° 0.553" 0.495” 0.208 0.230
i) A 0.329 0.530" 0.475™ 0.198 0.254
HEBIN 0.329 0.505™ 0.435" 0.171 0.326
THEAMR 0.344° 0.574" 0.525" 0.219 0.206
i 0.410° 0.617" 0.531" 0.192 0.269
T 0.271 0.483" 0.454" 0.199 0.252
fem 0.451" 0.675" 0.587" 0.203 0.241
X 0.402" 0.617 0.540” 0.203 0.243

TE: * . *RHIRRYE0.05, 0.01/KF (RUM)  REAHSE; (RAHSE Mo “HREEMRK ™ FoRTe K 8 e &A%
T, NDVISHREERIAMICAHr; [RIEE, “FRKAREE" FoRIEME BE S FF, NDVI SRS T
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IR, bl T 0.01 B9 K, %M XA B NDVI 515 B 0 e E MK e T
NDVI 5 R 7K B 8 35 K-, U B AE SV 1 VA Ml DX 1 7 5 NDVI S 42 PR 1 o ()L B
R MARAHSCH AT s SR vl 0, FE e G FROK S RTHE T, 25 P bl 25 B
MRHLAN, A B 2 NDVI B 5 0R 0 A AH ¢ R B3 o T I8 3 47K - 0.01 i ks
¥ MR S FRERRTHE T, 25 P27 NDVI 5 B K & i A DG R B0 38 He
BAK, HWAE S B KT 0.05 AR . B LA LB nl A, ZEHERR G BT oK
AR FIE Z RIS T, ACHRIS VI DR 55 NDVIEX G R Hh g T2 i)
Do AT HURR 3K 5 BRI A5 6 T AR SR B NDVI XS TRL AT RA /K A ) i O 1T 43 BT 45 SR
—3, BRI AFEEIA A Y E AR A AR SR R AR AR A e R R R K
2.3 EHBEEWNSERFHIREST
2.3.1 AR 50 A K Y T AE DG 2 BT

P 7(a) Fy AL T v 1A i DX ) NDVI 58] Bk B IR AR OC 228, f R 7() T AT, M Bk
T 55 NDVI 5 Bk (I R AT 56 280 R S AR IX O A A D R 8w . PEIL AR
T M XA 5 R BRI 23 1814 Jm), LB F-0.05~0.90 2 i) . HARR UL, MIEREKT
0.75 M DX 3T (5 (A T AR LU EE AN /2 0.01%, A FARM T R A= A 5 — RS —i ;. MXR
$7E 0.60~0.75 1 X35k 1.95% , B AL HE RO TR T ARER . AR T AR B
FRVERCPH 5 1l DX A R AT T A R b X A DG R 5507 0.45~0.60 11 DX BT (i g L EE AL R, Ry
25.85%, FEEMAFEEINTT BT 1K | B s T B R AR BB LA R AR T s A R EE
0.30~0.45 [ X 38k iF (5 py i AR e e K, B TR IDE | WAL B S5HON T E LS
Bk i 5 E LB S AT R I HbAl s AHOC R ALTE 0.15~0.30 1 X I 18.62%, F %241
AT EEE TS AW R ARILER X s A6 REE 0~0.15 1Y X IRIT & A9 b 4
/N, R 6.40%, FEEAG T FIR B BT . U T AT X LA R A B 7R e
X, 3R HL X A S R AL T LA LA/, B Rt TR AL bR, AT
Sl A 5 P A Ml b SR b T SO T T R T R A R, kT SR AR ND VI
IR R BAEIX, HF I NDVI SRR A R E VN TZ X,

AL 7 7 2 NDVIGF K e S Bisf ][I 7(0)] FTLAE s, I NDVI S A] K IY
a2 e~ f) 2 a] . Hirh, s 9 A) A X ST 5 A LA 17.25%, A
TR X R EARIGH . WA B G B MR L sg by, FLk, B s R

K7 2000—2011 4-HIF5E X NDVI -5 A R FR) SR R IR i O A 5 28 580 K i i i 1)
Fig. 7 Maximum time-lag partial correlation and lag time between NDVI and TP in the study area from 2000 to 2011
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FRAWZF TR WA DV A R 8 AR X BT A E R,
60.96%, FZ ARG TR PEARHLIC ;WS 6~7 AR DXl Y 12.15%, 250 A TN
MRS AW E I Ay . AR SduEgiisc by, Hk, ONER 1B
TSk O B A AT 305040 A0 5 i) SR LL R B9 X ek = B4R e o7 Rl b RE R E BB
PR ACHET, BTG A EEEE R 9.64%, %28 H0IX B2 $I) 3 % R SR i P R R, Bk
XL AT X5 = 7K it X A X6 oA 7K P i o 3ok 8 TP, R AP P T /N o
2.3.2 FE B w6 IR I B Dl A DG AT
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Fig. 8 Maximum time-lag partial correlation and lag time between NDVI and TT in the study area from 2000 to 2011
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Fig. 9 Biggest correlation coefficient and lag time between ten-day NDVI and ten-day mean temperature, ten-
day precipitation among different vegetations in the study area
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The NDVI Characteristics of Vegetation and Its Ten-day Response
to Temperature and Precipitation in Beibu Gulf Coastal Region
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Abstract: By analyzing the response of vegetation coverage climate change in Beibu Gulf
coastal region, this paper aims to provide references for studies on regional vegetation restora-
tion and vegetation productivity. Based on 10-day SPOT-VEGETATION NDVI data and 10-
day temperature and precipitation datasets during the period of 2000-2011, this study uses the
mathematical-statistic methods, such as dimidiate pixel model, correlation analysis, partial cor-
relation analysis and time-lag partial correlation analysis to explore the quantitative characteris-
tics of temporal-spatial change of vegetation coverage and their correlation with the climatic
factors in Beibu Gulf coastal region. The results indicate: 1) In recent 12 years, the vegetation
coverage in the Beibu Gulf coastal region increased by 6.79%, from 65.23% in 2000 to 72.02%
in 2011. 2) The ten-day average NDVI in growing season ranged from 0.21 to 0.67, showing
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the tendency of a little reduce at the beginning, then going up steadily and finally going down
again. 3) The NDVI of all kinds of vegetations had significant relationship with temperature,
all passing the test at significant level of 0.01, and the significance level of correlation between
NDVI and temperature is higher than correlation between NDVI and precipitation, which
showed that the vegetation coverage of NDVI is more sensitive to temperature. 4) The time-lag
partial correlation coefficient of NDVI and temperature was significantly higher than that of
NDVI and precipitation, the lag time of NDVI and precipitation being 6-9 ten-day periods, that
of NDVI and temperature being 0-5 ten-day periods. 5) The growth of different types of vegeta-
tions responded to temperature and precipitation differently, and the vegetations whose NDVI
have higher time-lag partial correlation coefficient with water and heat conditions have short re-
sponse time. In conclusion, the vegetation in Beibu Gulf coastal region is in recovery in past 12
years, and its response to precipitation and temperature has obvious threshold and is lag in
time.

Key words: vegetation; SPOT- VEGETATION; time- lag partial correlation; normalized dif-
ference vegetation index; climatic factors; Beibu Gulf coastal region



