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Vegetation phenology changes in the Ebinur Lake basin during the past
20 years and their responses to climatic and non-climatic factors
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Abstract: Understanding the variation characteristics of vegetation phenology and its response
mechanisms to climate warming and wetting in the Ebinur Lake basin is essential for elucidating
ecosystem carbon and water cycles in arid regions. Utilizing MODIS EVI time-series data from 2001 to
2021, this study extracted key vegetation phenological parameters in the Ebinur Lake Basin employing
the dynamic threshold method. Partial correlation analysis and driver attribution analysis were
conducted using temperature and precipitation data. The results revealed the following general trends of
vegetation phenology from 2001 to 2021 : the start of the growing season was delayed at a rate of
0.17 d/a, the end of the growing season was slightly delayed at 0.06 d/a, and the length of the
growing season length was shortened at a rate of —0.42 d/a. However, none of these trends were

statistically significant (P>0.05). The relationships between climatic factors and vegetation phenology
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were complex and exhibited considerable spatial heterogeneity. In certain local areas, the start of the

growing season was significantly positively correlated with both temperature and precipitation,

whereas the end and length of the growing season were significantly negatively correlated with them (P<

0.05). Moreover, vegetation phenology was more sensitive to precipitation than to temperature. While

climate warming and wetting served as notable driving effects on phenological variations in some local

areas, non-climatic factors, such as land use patterns, irrigation and grazing activities, topography,

and soil properties, etc., had a more pronounced influence across most of the basin. These findings

offer a scientific basis for promoting the sustainable and healthy development of inland lake basin

ecosystems in arid regions.
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Fig. 1 Land use map of the study area
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Fig. 2 Comparison of S-G filtering reconstruction time series
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Fig. 3 Accuracy assessment of SOS and EOS Extraction

2.2.3 Theil-Sen+Mann-Kendall #% % 5 #7 % #= 16
KoM ARWFFER A T-sen #FR AL 117% 5 Mann-
Kendall j# 45 56 125 43 A1 AE B ) i 2 55 g sk 1] 22 Ak
i, T-sen REFAG LA RS A2 B R AR AN
SEH RS ), I 15 2 RN B R AR i AN BRI
s Mann-Kendall 5 9 325 W) 3 F T4 B i) 7 471 2504
1Y 4 4 i 25 PR G 56 (Sen, 1968 ; Helsel et al., 2006) .
AMFGE R T-sen REH L X 3 L6 I 3t A7 SOS
EOS I LOS 1y AL 47 FI W . 45 T-sen>0, U K B
Yot I e 3 kg IR BUIE K 5 Tosen<0, W) 5 B 47 fige 199
RPN PR ., [FIE, 7E 90% . 95% Fl1 99% &
57K F T #£47 Mann-Kendall #3550 . 454 Tsen
T M-K R g0 25 5 4 38 HE TR 3t 3l A 0 40 i B A B A
A GG 53R W B B N ( Tosen>0, P<0.01) ; &
N ( Tesen>0, 0.01<P<0.05) ; A i Z 341 ( Tsen>

0,0.05<P<0.1) ; } i Z il /D ( T-sen<0, P<0.01) ; i 3%
/b (T-sen<0,0.01<P<0.05) ; A i W /> ( T-sen<0,
0.05<P<0.1) ; o2k (T-sen=0) .

Pl AH G 53 Bt B 8% 7 445 1] At <A 78 = 52 il 1Y)
TOLT i A — S B X 4 S 50 VE L A
17 36 e PR 1 A g 22 ) A P I S B0 i 22 , i
O YA S5 S A DR 2R O R B ) A R, A
FERIH R 4.0.5 804, 6 3E I 30 S0 9 40 1 01 45
B B K SR AT O A DG 53 B R ¢ 46 56 5 vk
PEAT W S VEAG G . 3T W MK F 0,05, K 45 R 4
Shy {8 ZEAE ARG S R DGR A AN 3 3 AR
K53 HIT R 8 0 A A8 AR AR AR K 8 i 7 AR
2.2.4 % 7w 35K E 5 H A Slope # H o4 W
FE R FH 200 A B8 25 e B e i o U A8 b (CC
climate change ) FIIHE S 5 ZZ K (NC, no climate ) XJ i
B WE S BB 5 AR sTik . ST RS
B AR R R K i A T T A AR T A A AR A )
e 5% ( Yoo ) o FH A S B A A R 25 X0 A 5 1) 5 i) 5 36 o
AL 3] Y5 G Yoo Z [ B 22 5% 38R
A R X R ) i i (Ye) o THRA K
b (Wessels et al., 2007) :

Y.=axt+bxP, +c, (1)
Yie=Y-Y,, (2)
Y Wy g (SOS  EOS . LOS ) 14 52 Br WLl {8
Yoo R B 1 S0 A (SR AR AL SE IR i) 5a.b ¢
SRR BRL, 1(°C) F P, (mm) 43 148 3 L I 9 B
PR R K, YR ak 2 AERUBE R
i et AR 22 ) | 2 LI {55 55 7R T 0 41 =2 i)
X5t

E— 23 O R IR Yo A Yy 54T Slope (FE
YIS BN AR S 9 0 S 50k 25 R0R L
FRFR A S) #EA AT LA K F A5G, DA B 7R H AR L
B W RRAE (B4, 2023) o ST AT
N
S = n X Z?:n(i x P;) - zjzlizyzlpi

ROV,
AP n AFFE S BER ARGy, i R 1~21 B9 SEHL, PR
TR VAR Yoo 8K Yoeo 24 S>0 B, AR AL fhak Ak
A R XA 1 S BOR SR HEAE T S<O B, 3R
TN Al B A A PR 2R A 41 S B0k 2 41 i
YER . FEME R — 2D B Yoo Fl Y IR PR
P I AT AR 5 AR R XA B i
SN . RS Yoo BN Yoo MR fL a3, JF 2% Sun et al.
(2015) AYAIF 5T, Xof SE L T 9 AT e 0 16 S 55028 R 1)
F BB R R IEAT X 43, A A AR AL AR A s

. (3)



32 iRz (HARHERR H3E30)

%65 4

2 0H AT Wk W 4 AR Ak B AR X Tk R L o Rl 5 4%
(£ 1), 5V SRS AR S s R R R A
HEZIm (4215 ,2020)

1 AR R 2 X B AR K 5 43 2%
Table 1 Classification of climatic and non-climatic factors on

vegetation growth

31 S SN TR L
I <-2.0 W S ]
i} -2.0~-1.0 P EE AR
11 ~1.0~-0.2 B
v —0.2~0.2 FEATCH )
\Y% 0.2~1.0 Bt
VI 1.0~2.0 PR

VI >2.0 W]t A 2k

3 RS0

3.1 IR =TT

AL T T A e e A B B A ok B (1K1 4)
AT 20 AL B A S B 2 AR PR B B, RIEE 2009 A1
2015 4F 2 A 1 BRAE B W 4ok %) S | U . 7E 2009 4F
PIRT, SOS SR #a %Y, EOS SR #4341 LOS &£
B S Y AR LA B3 (P>0.05) o &M
2009 4 LLJG , 32 S0 45 R 2 52 i i B SOS 2 #E iR i
#, BOS N 2 3% o) 42 iy %, LOS 52 SOS A
EOS M52 4 5 e % . £ 20154, SOS F1EOS #
TP HERT S [H EOS $12 1ij i 5 5K, it LOS 1
RAE A, FE 2016 4F LOS ik 2 e I, B 5 ok 4
S W ARk . BAOkRE , e 1R
T, 3C R O W SOS EE R I AN B FE IR
s, AR RN 0.17 d/a; EOS W [R]RE 52 30 22 18
(A FE R A 3, ARk R O 0.06 d/as; 1 LOS W & 3H
PA-0.42 d/a i 7Z8fL R S A a3 BVARSRILA
LOS A4 48 J Fa A H T SOS Fl EOS 1) #E3R i#4 4
LT

300| 7= 0,057 4x+167.95 R*=0.001 A-S0s- - EOS- M- L0S{260
300 i Rt
5 v V.. .V v. i O v. 240
2801 7 R £
200} y=—0422 4x+798.72  R2=0.056 » 200 X
5 n N SR u {180 3%
R 160t 7 = {160
- . \ , { | .\_14
140+ y=170 4x-476.10 R=0.027 . 140
A A & A By
120 A- 2 = A Ay 7y » &g A4 A = Y A A 120
100 1 1 1 1 1 1L 1 1 1 1 1L 1()0
2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021
ER

K4 AER T ) A2 AR IR

Fig. 4 Temporal variation in vegetation phenology
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