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Abstract: [ Objective] The primary objective of this study is to investigate the spatiotemporal variations in
net primary productivity (NPP) of vegetation within Qinghai Lake Basin from 2000 to 2020. Additionally, it
aims to reveal the key factors and their contributive driver of changes in vegetation NPP. The research is
designed to provide a baseline scientific investigation on dynamics of NPP within Qinghai Lake Basin.
[Methods] We used data on vegetation NPP, temperature, precipitation, fractional vegetation cover and
human activity intensity in Qinghai Lake Basin from 2000 to 2020 to analyze the spatiotemporal changes of
vegetation NPP across sub-basins, elevations, and micro-terrain in Qinghai Lake Basin. We applied spatial
analysis of ArcGIS, geographic detector model to conduct these analyses. Furthermore, We also investigated

the correlations of vegetation NPP with temperature, precipitation, and fractional vegetation cover, as well
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as the driving factors of vegetation NPP. [Results] (1) In the past 21 years, the annual vegetation NPP
in the Qinghai Lake Basin exhibited fluctuating increase across temporal scale, with a growth rate of 2.22
g C+» m?/a, and spatially increased trend from northwest to southeast. (2) The study also revealed spatially
significant correlations between annual vegetation NPP and mean annual temperature, annual precipitation,
and annual fractional vegetation cover, with the ratios 40%, 9% and 59% , respectively. The primary partial
correlation coefficients between mean annual temperature and annual precipitation with annual vegetation
NPP encompassed 59.26% and 33.39% of the basin area. (3) The results of our study also revealed that
temperature (¢ =0.58), elevations (¢q=0.54) and human activity intensity (¢ =0.38) were principal drivers
of basin-scale NPP, also, interactive impact of factors were found to better explain these drives than any of
single factor. [ Conclusion] The NPP of vegetation in Qinghai Lake Basin increased over temporal scales from
2000 to 2020. Our study showed spatially significant differences in NPP across elevation, subwatershed and

microtopographic pattern. The interactions of temperature, altitude and human activities were the main

driving factors of NPP in the Qinghai Lake Basin.

Keywords: Qinghai Lake Basin; NPP; spatiotemporal patterns; geographic detector
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Fig 7 Variation trend of each research

factors on different aspects

24 SBEREHBESEIRIE NPP MG

FRFTRMEE R K FVC ZE b X i dsk NPP (5210
AWFFEXF 20002020 4F NPP 5 4F [ K H AR 24 <
AR A o B 1 M A R 2 AT B R TR AH O 43 A, JF
AT REVRL . A s R R Mg NPP 5 R
A R B —0.54~0.92, K B FIEM K (p <
0.05) B DX 38 o 1 7t 35k 18 ALY 40 %0 5 NPP 5 K &2 1
TR AR e BEAE —0.73~0.77,, Hrp AL 9 % (1) X 38k 3l 2+
B E VRS L W IR AR DG XK e L 7.86 % s NPP 5
B 55 A O A G R B T —0.75~0.98, 38 i K 56



%5 1

25300 20002020 4 75 5 1 U BBV B AL 7 07 2 R SRR 3 4 333

1 X3k b 59 %, B3 IE A G X8 b 58.5 %0 (& 8) .,
i b I A g NPP S s A
B i 1 2 M S 2R L 3X AT B 5 R 7 T R B 7 [ K

A

RynBEH
[ »=0.05
B p<0.05

- B

A 5 0 58 R DG IR G AR AT 5 K 40k 2 X SR
R 7K A Xof i S A 4 NPP (9 5% M 1) — 28 A AH G 43
Prat 43 50 #r .

Ryn'® E 1
[ »=0.05
B p<0.05

TE:h NPP 50 AL FE/K iE B R B 328 C (9 2 ) AH DG M K U X 1z B 2 PR 30 19 DLELF.
B8 BHEMMEBER NP ERE BKENERESENTEAEXER tRBER

Fig. 8 Spatial correlation of NPP with temperature, precipitation, vegetation coverage

and the T-test results in Qinghai Lake Basin
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Fig. 9 Spatial correlation of NPP with precipitation, temperature and T-test results in Qinghai Lake Basin
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Fig. 11 Temporal variation trend of mean annual temperature and annual precipitation in Qinghai Lake Basin
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