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Abstract: Net primary productivity (NPP) is a key parameter for monitoring vegetation growth and an important indicator
for evaluating ecosystem health. The Ebinur Lake Basin is an important ecological security barrier of the new Eurasian Land
Bridge. Therefore , studying the temporal and spatial variation characteristics and driving factors of NPP in the Ebinur Lake
Basin is crucial for ensuring the health and stability of its ecological environment. In this study,the CASA ( Carnegie-Ames-
Stanford Approach ) model was used to estimate the NPP of the Ebinur Lake Basin from 2001 to 2020 based on

meteorological data, Normalized Difference Vegetation Index ( NDVI) data and vegetation type data. Hotspot analysis,
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coefficient of variation,and trend analysis were used to reveal the temporal and spatial distribution patterns,as well as the
evolutionary characteristics of NPP. Additionally, partial correlation analysis was combined with the optimal parameters-
based geographical detector (OPGD) model to identify the influencing factors of NPP. The results showed that; (1) The
NPP in the Ebinur Lake Basin fluctuated and increased from 2001 to 2020, with a multi-year average NPP value of 199.67

1 2

oC m™ a' and a growth rate of 1.83 ¢C m™ a™". (2) The spatial distribution of NPP had obvious spatial agglomeration
characteristics, and the spatial differentiation of NPP showed a pattern of being surrounded by high and low in the middle.
The NPP increased in 61.79% of regions,with significant increases concentrated in oases along rivers. (3) The NPP was
positively correlated with meteorological factors ,and had the strongest correlation with precipitation. NPP increased and then
decreased with the increase of elevation and slope,and no significant difference was observed in NPP with the variation in
aspect. There were obvious differences in the NPP values of different vegetation types and soil types. The change of land use
had both positive and negative effects on NPP. (4) Land use type and vegetation type were the main factors affecting the
spatial and temporal differentiation of NPP in the Ebinur Lake Basin. The effects of different factors showed bivariate
enhancement or nonlinear enhancement, and the most suitable range or type of vegetation growth among the factors were
determined based on the risk detector. The results of this study can be used to monitor the vegetation growth and ecosystem
health in the basin,and provide a theoretical foundation for decision makers to formulate a sustainable development program

for the Ebinur Lake Basin.

Key Words: net primary productivity ; CASA model ;optimal parameters-based geographical detector ;driving factors ; Ebinur
Lake Basin
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Fig.3 Spatial distribution of the average NPP and cold hot spots in the Ebinur Lake Basin
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Fig.9 NPP mean values of different vegetation types and different soil types
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/b 2650.49 km® , T35 NPP EEIEIN 1.92x10° keC, Hif 677.99 km® % Jp#f 1, #F o NPP 351 1.20x10°
kgC,4221.96 km® %78y 5l FiHl NPP 14411 9.47x107 keC,

F2 2001—2020 F3LLL#TRE T i F AT T NPP B2 ERE/10° keC
Table 2 Change values of total NPP for land use transfer in the Ebinur Lake Basin from 2001 to 2020

2010

2001 Bt Wi T KR LR RA
#Ht Cropland — 0.008 1.17 -0.03 -0.13 -1.59
Mt Forest 2.99 — 0.26 -0.18 -0.06 -0.02
W Grassland 124.17 1.83 — -0.29 -1.12 -2.61
KB Water area 0.23 0.05 0.37 — 0.06 0.25
@B Construction land 0.01 0.0006 0.002 0.0002 — 0.0002
A FHL Unused land 52.64 0.24 1.34 0.42 0.15 —
, 2020

010 Wil ik il K R KA
#Ht Cropland — 1.32 12.87 0.63 -1.98 -0.78
Mt Forest 11.32 — 56.25 0.59 -0.007 -1.44
Bl Grassland 234.32 13.51 — 0.95 2.52 34.29
KB Water area 2.02 0.26 6.39 — 0.15 -7.51
#1% fHh Construction land 2.32 -0.01 0.35 0.15 — 0.11
KA HL Unused land 120.13 0.52 94.69 -1.58 3.16 —

C ] e DM [ von 8 kmomsn DO v (O 7k

14 % 10.04 %,

14.42 %
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Fig.10 Sankey map of land use type transfer from 2001 to 2020
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2001—2010 4E ,2010—2020 4F4 i 1fi A2 43 B340 952.79 km? Fl 2206.74 km?, #F 4 NPP 4355490 1.81x
10° kgC F13.58x10° kgC, =2 i R M FIR A FHHB L AR 2K . 2001—2010 AFAh i FAR {3 /]y, 2010—2020 4F
ARH AR D 1284.21 km? 53 NPP #5125 5.11x107 kgC, Hr 82.96% 1 TH FEEAL Jy HiHl, 2010—2020 4E7K
W ARG IE, 742.04 km?® , T30 NPP #5175 5.66x10° keC, FEUEFHHuTE AL H /N, 2001—2010 47 FE i HH M i £
AL /N, 2010—2020 4F B b i AR AN 317.69 km?® | T8 b AR AN GO, 530 NPP 254k 9.19x10° keC.,
3.4 IKSH T AR

ORI T g NPP (15 00 7 1 LA 22 5 (1) R
11) 3RS A F g BHER/N R . HHIFFHZEAY (0.453) >HH
PR (0.406) >+ HESH (0.350) >AFERFEK & (0.348) > fpsen @3@;&

TR (0.330) SAE R BHER 5T (0.251) >4E R (0.237) > :
N (0.235) >GDP (0.196) >3 & (0.106) >3 [7]
(0.009), HFsHAEM T ¢ HWE & THHET ¢ o

0.350

HEpEK R
0.348

'A@kmﬁf

0.251

1B, AN R 7 s e AS 2 57 1) AN A fT SRS i, e 3 ' ‘

R G R B AR LR ISR (181 12) . AR g (EA ADE 4 Nﬁﬁ
71,2001 4F: 2010 4F Al 2020 4F i3 BRI K 52 1A GoP T 0330
FHH55H, 2005 4FAE 4% 28 R R 58 B AR AR 5k, 2015 4F 0.009

T A SRR K 2 HAE sk, B F Z 8128 B 11 LM NPP I E TR ¢ &
HAEFGASLANE G, GDP B BEFIE M 952 MA%: /N, 5 Fig1l The g-statistics of driving factors influencing NPP' s
Hofth K T 58 15 S Mo BE A7 FERs . spatial pattern in the Ebinur Lake Basin
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4 iHig
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4.2 b NPP 50 [H 2%
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Fig.12 The interactive effect between influencing factors and NPP in the Ebinur Lake Basin
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R3 AMREMUERSHAZERBERNLR/ («Cm?a™)
Table 3 Comparisons of simulated NPP in this study and other different studies

W Bt 5T X 5, R/ 72 i FIH B i Hiih R
Study period Study area Model/Product ~ mean values Cropland Forest Grassland Unused land
2001—2020 SCHATE (AR 30) CASA iR 163.46—257.27  372.16 366.48 212.54 56.92
2001—2020 IR (A 30) MOD17A3 118.13—175.17  191.82 260.93 169.67 48.78
2005,2012,2020 3 [L i 2 C-Fix A 290.81—338.56  286.86—332.17  105.99—115.09

2000—2015 RO ) MOD17A3 182.00—248.60  254.10 321.10 131.70

2000—2014 PidL T Rx 0] CASA F 191.63 415.60 196.50 252.20 51.10
2004—2016 Kl 41 CASA i 110.68—172.06  385.43 554.72 165.56 31.58

CASA : RS- LI ET-HrHAR 771 Camegie-Ames-Stanford Approach

T i B P S L I oA . NP P 338 o 2 = b R 2R AL AR (bR 4% £ i 2 AL 5 B NPP 34 It [R) 4
(L5 5, RS DX AR FH M I R 4 0k, 7 e v AR, 530 4ok St 1T — R A A S TR 26,2007 4F [ 55
Bttt v A 57 SE E I SR A SRR X IR SR St T AR AR () AR | L KAR R AR B A TR
IR A 2SR b B B 21 2 2 R UAELA L 3 OBk iR A 8 P b 5K, — D i, B4 ) UK BE
EAE RS, N THE R A S M A A 50— O T, A ZRTE Sl — g B, SR A R B
43 AEHREZH

AT R FH 1) 8 AR 223 B) 0 HE S AT, AR A 93 SR FH 85 0 H S B 45 5 St 2 S R ol B v 45 SR N
JEE 5 300 AP SR AR i S A AR &, KRB NPP 5 R 25 200, Wit A 2 1 XA NPP A 5% M 7 A SR A R T
AT,

5 #ig

(1)2001—2020 4F3E LB B NPP ZAEF-3I{E 2 199.67 ¢C m™ a™' SRR S5 bk # KR
1 1.83 gC m™ a™" ;25 () 53 57 BA I, 1A 522 DU ] g wh (IR ) A0 A A% SRy o 61.79% 11 X ISR 1 NPP S 38 ik 3, A
PlA T A KR B AR, AT A SR A2 S a3

(2) Mtk NPP 54T IEAHIEIE R, 5K A F S i ; Bl R I B3 i, A bk NPP 52 e 3 )5
AR AR 35 ) WP RE B NPP B2 MR AN B B, R [ R S A RN 1 39625 0 NPP (i 22 53 01 | -+ b 1] I 2 A AR
FEXHE R NPP EA RUE S

(3) HOBRERI 2285 SR 26 B, R 2R R FIAE G 2R L2 52 A AL B NPP 28 [B] 4 5 () 2L 7, I 722 BAE
FH I A WU s h i ml A S M I i, B S A | - b R R A 5 R IR 7 | e AR 22 ) 1 58 BLAE FHAR iR, 3 1 X
W R 8 R S 5l A A A A K A Y PRl i 2

WFFE L5 S ] S S SR S P R AR , DAy e 25 1 e 3 L U S m] R & R O AR S
3 E TR I AR A T, XA AR A RS T sy o AR 1N Ak SR T SR BEIA TR BRI, RS T
JEE AR ARG I 55 T A 5 A1 FH b 17 LT AR 40, 78 £ A8 R AY JE 0L R 4k SETT R Vb Mk 9 18 2, P thil e
Pk 5 PR TR LK AFEAR B RAT 55  ARFERHE 1 i & RN AR A0 AR Ak (kS RIS b2 3
J 52 X AR TR A B, A FEA RO A R R S IR ST SEA T At S A S TR L R
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