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Abstract

Using MODIS NDVI data from 2000 to 2019 and precipitation data of the same period, this paper mainly
analyzed the spatiotemporal changes of monthly vegetation and precipitation in Beijiang River Basin and
the response relationship between them by mathematical statistics. The results showed as follows: 1)
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The annual average of NDVI was 0.58. In terms of the distribution within the year, the lowest was in Feb-
ruary (0.41), and gradually increased from February to September. The highest was in September (0.72),
and gradually decreased from September to the following February. NDVI showed an overall fluctuating
upward trend. From the perspective of annual change, the second half year (July-December) increased
rapidly. Areas with low vegetation cover were mainly distributed in the southern and north-central val-
ley plains. 2) The annual precipitation showed a downward trend, and the spatial distribution of monthly
precipitation was roughly divided into four types: decreasing from southeast to the periphery, decreas-
ing from south to north, decreasing from north to south, and no obvious change trend. 3) The correlation
analysis between NDVI and precipitation in the same period and the previous quarter showed that NDVI
was mainly positively correlated with precipitation in the same period and the previous quarter in Janu-
ary, February, November and December, while NDVI was mainly negatively correlated with precipitation
in the same period and the previous quarter from April to September.
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Figure 1. The range of Beijiang River basin in Guangdong Province and the distribution
of rainfall stations
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T 5 R 4 7 5 A A AR S DR (e R 1L R L N RS 2 55) B R3], H AT, S8 AT e AR
FUZ X IR ERE T T A FRYE NDVI ARGRRIE &I 5 SRR IR R, 45 RRA SRR AE K
HARERm4] [5]. BTSRRI BAG RN, 0 RS 2 5, e O O =% R T
F8) e S 22 R S 28R [6].
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Fe oK R S A T ) A 0 501 18 N B SRt 1) F K S, Sk T b B E R 4R
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TR ok B 35 1 [ S 2 R R (NASA) & A7 1) MODISQ1 %54/ (https://ladsweb.nascom.nasa.gov/), % (&)%)
BN 250 m, BRI HER Y 16 d, FRREEEE O U IE. SR IE. RARIESHAE, fRIE T 5dE
. HERTE S Y 2000~2019 4, FRAEE SR ALTTRIR ISR 23 TR BRI AR T

@ X F#E) MODIS S8 HHE B MRT BT BEAT R APR RFL (G — ) WGS84 AbbrRiy). IBIS .
T e

@ WTEHHEZ 16 KR—IEZE, A TIHREH . TR, FEMEAREITEmR, G072k B ErE | sk
3 A8 ) e KAk & % MVC (maximum Value Composites), %7 ER] LLE— BB = . KR, KA E A%
W71, A6 Arcgis10.2 AR Bl AT e KA BE DIIREH « 4F NDVI #idls, AT

MNDVI, = Max(NDVI,, NDVI, ) @)
X i WHFS, BUETEEDY 1~12; MNDVI A% i 1 NDVI{E; NDVI, I NDVIL, 43485 | i) EREH
1) NDVI {8 . [FIFEHE L7 72459 24 B2 NDVIH

@ XK BUE [ NDVI R BEAT 2 5 e WA #R1E, BT NDVI BUBEVSEI7E-1 3] 1 2208, 1ff NDVI<0

FORTCAEE R, UL Arcgis10.3 FfF 2 B HAE, SRS ILHEIERELH B 71X NDVI B .

23. MRAE
G R B G179, 11 Mann-Kendall (7% M-K)#3AR 5675 2ot ia3h ik, Pearson A5 23
%, BIRAZHHRAUETR LR FE LA T, BT A XA EEGA
3. G5Rath
3.1. NDVI ZE4L 53 #f

3.1.1. BETEHS

W% 1 fras, 2000~2019 FE [ ALITIRIER S B 4y NDVI AT 0.41~0.72 2 Jal; st& A4 KRE, 1. 2. 3. 4 H{E
0.41~0.50 2 [f], 2 AUk, 4 0.41; HABAMTE 0.58~0.72 Zif), 9 Afrs, KN 0.72. WFENE
k&, 2 A~9 A& L7, 9 A~k 2 HiZ#i FR#.
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Table 1. Monthly and annual change statistics of NDVI in Beijiang River basin from 2000 to 2019
52 1.2000~2019 £F(E)4L;T7E NDVI BE. ESETLRSEIHE

14 2H 3H 4H 5H 6H 7H 8H 98 108 118 12A

¥IE 049 041 043 049 058 059 0.65 0.67 0.72 069 063 061 058
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Figure 2. Monthly NDVI spatial distribution in Beijiang River basin
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M H 4 NDI AR E (5 1), 4. 6 HEMR (5729 0.001/10a. 0.009/10a); HAhH #3584 EF, Her,
7~10 A. 12 A BFEHRGET 0.05 BER), W 8~10 A EFAZ AT 0.03/10a~0.04/10a, 7. 12 A LF+R 435
4 0.063/10a. 0.067/10a. 4FEJE I(# 1), 2000~2019 4[] NDVI 2 FFHEA(EHEA @D 0.05 BERK), 24
V34484 0.58.

3.1.2. EEE#MIERZEEL I

WK 2 fiw, BAESKE, 5~10 H, JbVLHEEER NDVI &R, KEB2 X2 55/ NDVI R A X 153
FEOMATLESENTBR = A (V5 5 S R AL AT 237 S5, iR DRI AT A X e XN 1 ) SR Hh 43 A, NS 3 T
WK, RAEMEPHIEE. 110 A~RE4 A, XSRESIEHE, CHZE 1~3 A, NDVI BRAEFE 5 X8
ZArAT, X ARE AR ST AR (T )G R B IR R A K.

3.2. BRI Hh
3.2.1. BB

Table 2. Monthly and annual change statistics of precipitation in Beijiang River basin from 2000 to 2019
F= 2.2000~2019 FiEHLTRIEMEKAE . EFETUSGITE

14 2H 3H 4 H 5H 6 A 7H 8 H 9 10A 1A 12H 4

YA 61.63 52.45 130.11 18253 28598 264.25 172.78 170.52 101.02 55.26 68.42 48.71 1667.24
M-K{ -0.80 -1.70 110 —2.01" 0.95 -094 -137 -155 09 079 163 -057 —0.53

FE: TRoNE 0.05 BERK.
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Figure 3. Spatial distribution of monthly precipitation in Beijiang River basin (interpolation by Kriging method)
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Table 3. Correlation statistics of NDVI with precipitation in the same period and previous period

%z 3. NDVI 5[EHA R BiaARE/K B9FE < 4 8 it

[ 7K - . " e o o L
NDVi &3 EIE! A2 A A3 H mr4 A A5 H A6 H

1A 0.011 0.357 0.677" 0.275 —-0.026 0.212 0.075
2 A 0.068 0.174 0.365 0.235 0.256 0.257 0.112
3AH —-0.150 0.084 0.161 -0.014 -0.218 0.048 0.007
4 H —-0.358 —-0.164 —-0.093 —-0.362 —-0.355 —-0.094 —-0.166
5H —0.190 -0.121 -0.374 -0.431" 0.346 0.057 0.088
6 A -0.338 —0.052 0.413" —0.011 —0.093 —0.011 0.144
7H -0.402" —0.006 0.347 —-0.380 0.357 —0.365 -0.027
8 H —-0.032 0.276 —-0.151 -0.115 —0.186 —-0.097 —-0.389
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Continued
9H -0.289 -0.133 -0.258 —0.055 0.020 0.012 0.287
104 0.261 0.434" -0.413" -0.253 -0.106 0.085 -0.407"
11 A -0.328 0.128 0.115 0.275 -0.328 -0.104 -0.310
12 A 0.256 0.630" 0.303 —0.169 -0.207 -0.097 -0.387

e TFoRE 0.05 BER.

wmE 3, 1AL 2. 10 AL 12 A, NDVI 5EIHFBEKERI NS, HALH M AR, Hd 7 A
By R B3 GBI 0.05 BERE). 1. 2. 3. 11. 12 H, NDVI S5ui#] 1~3 HE/K R LI A IEMHSE; 4~10
H, NDVI 557 1~3 ABKEZERIAMMIS; 1. 2. 3. 5. 9 H, NDVI 551 4~6 A /K EERIAIEH
% 4. 6. 7. 8. 10, 11, 12 H, NDVI 5Hi# 4~6 H Pk FERI NFAHIE. NDVI 517 1~6 H FF/KHIAHH
Kk, @ 0.05 BEMIHH M EEEPLERT 1. AT 2. |77 3 A4, BIET 1 A

2 R B B K B AR K I 25k, ZE I 2 B0 M NDVIL 5 R RTIH 1~3 A ok M et gl . 4544 3
s Lk LR, aTUEH, 1AL 2 AL 11 AL 12 A, NDVI 5FEAKATH 1~3 A K FEZRIONIEM S,
GEAF2ATRILAIL H~KE 2 A, KRR, HELE MBTR[8], A MRAIFEKASE LU 2R E % 4
Ko, 77 FAK 103E 243 hnal DME B A K. 4~9 A, NDVI 5 R AT 1~3 A oK EER BN AL,
g 2, TR 4~9 HN—F R R K E 5 A4 70%0A E), BEAKFEIH[9]:  Hat s Ak o I B ) e
P B X, 4~9 HIDEMBHIE R L, XEEHE R TR K. (A e L, v, HAR. 4
EHFRE, 4~9 A, KERKESFERIME LR, GRS K FH[10], HmsmeEy:, X rgee
TR P L 7 5 5 K SR I A7 A D 11 5 R

4. #hig

AL 2000~2019 4 MODIS NDVI £#s & IR BR K s, FIAEER SE vt ik, FE 04 7 ATRis ] &
NDVI. BRI 23 A8 40 J PR 2 TR R B oG R o 45 SRR

1) ¥ NDVI 58 )y 0.58, ENI- AT, 2 H & fk(0.41), 2~9 HiZ#r bt 9 H&(0.72), 9 H~
WAE 2 FIEHET N . i NDVI B4k 2330 F I (2% 0.022/10a); W& AR LE#E, 4. 6 A
BMCRF, 7. 8. 9. 10, 12 H BFHEHR. 204771, 5~10 H, ik NDVI 8, Ko X 22
ANy 11 H~REE 4, RIS R NDVI B AR (X 8k 32 B0 A 6 5 36 K rh A B ] 257 J5

2)1H.2H. 10 H. 11 A. 12 AMBKANT 48~70 mm . Ja], Hrb 12 A4 54%(48.71 mm); 5 H. 6 H#E
260 mm LA b, FHrA5 A4 285.98 mm, AAFRE . FRHEKE NGRS, AREKEWLITH, A 23 BRI
VoINS i el 15 e 7l B e BB AN S T B ew i AN e B A T =B e ey L A R o <AL
PR,

3) AJZ NDVI 5[F ¥ KT B K AR R B, 1. 2. 11, 12 A, NDVI 5[FEE K& AT 1~3 ABEKE
BERINIEMTS, 4~9 H, NDVI 5FA KA 1~3 H FEK FZERI AT K.

EEWH
HE WA SR RS 2017 SEEHFETHE (17YIJCZH114).
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