hE ISR 2026,46(1): 365~378 China Environmental Science

JOXE BT ELBUKEAE B R A O G A SIS AN A A S YRS L T S H R S BRI SR 7). b R R, 2026,46(1):365-378.
Zhou L, Jia X, Zhao Y H, et al. Spatiotemporal Evolution and Driving Mechanisms of Vegetation Photosynthesis Dynamics in the Loess Plateau Based on
Optimal Parameter-Based Geographical Detector [J]. China Environmental Science, 2026,46(1):365-378.

"1 SREREEESITHNTET RIS
ST 2R A H PR S A5 2

JOEYP R B URKAE R IR B R (LR i TR B P 710054
2. BETE A L M AR TE T SEI0 = BTG TEZ 7100545 3. F AR BEIRERIE A M AF FH - A yh TREEE TS0 = BTG PE % 710054
4. K2 KK R SR 22 e, BEVE V5% 710054)

WE: HT GOSIF HIEH 5 5 5Uun M IR B R (OPGD), REEMT T 2002~2022 43 i I I 6 AN 250 DR 0 & A IR B 4 S AR A
IR A5 R (DRI ) RO b, AT 3 SIF 5 0 08 ETHE s, LBV AR X B2 &l X 44 5 1 [0.0024 W/(m> pum-sr-a) ], ¥ iR E X 3580 R AIG
[0.0006W/(m?pm-sr-a)].(2) 7 25 7] B b, 2 IPG - A< g i PEALAR o0 A1 0, VA AR X T 1A TP ls s  rp 1 i A5 JRy s X ekt 2B Ak, 11.36% X k(-
BRI IR R R 4 STF A8 Ak 5 R A AR (3) N 23T B 5 A A X R e P LA LT 80, T 2 3 DR o IR 28 ) 4 s Pk
SRR AL B DX AR AL, KBRS 3 3 A AR X A2 B X EE R AR X R A L B T AP X AR, R A8 ELAE I P )34 5 SIF =% [8) 43 57
KBEIA: GOSIF: ZHURUHIIERIMARBAY, St m i RS X: ML G

PEISES: X171.1 XHRFRIRTS: A XEHS: 1000-6923(2026)01-0365-14

Spatiotemporal evolution and driving mechanisms of vegetation photosynthesis dynamics in the Loess Plateau based on
optimal parameter-based geographical detector. ZHOU Lian"*?, JIA Xia®**, ZHAO Yong-hua'***, ZHANG Peng'??, ZHAO
Ming'??, SI Shao-cheng'?? (1.School of Land Engineering, Chang'an University, Xi'an 710054, China; 2.Key Laboratory of Land
Consolidation of Shaanxi Province, Xi'an 710054, China; 3.Key Laboratory of Degradation and Unused Land Remediation
Engineering of the Ministry of Natural Resources, Xi'an 710054, China; 4.School of Water and Environment, Chang’an University,
Xi'an 710054, China;). China Environmental Science, 2026,46(1): 365~378

Abstract: Based on the Global dataset of solar-induced chlorophyll fluorescence (GOSIF) and the Optimal Parameters-based
Geographical Detector (OPGD) model, systematically analyzed the spatio-temporal patterns and driving mechanisms of vegetation
photosynthesis on the Loess Plateau (LP) and its six ecological subregions from 2002 to 2022. The results indicated that: (1) On the
temporal scale, the annual mean SIF across the LP region demonstrated significant growth with spatial heterogeneity. The hilly-gully
region (Subregion B2) showed the highest increase rate[0.0024W/(m?um-sr-a)], while sandy and irrigated agricultural areas
displayed the lowest [0.0006W/(m*um-sr-a)]. (2) On the spatial scale, the spatial distribution of annual SIF on the LP was
significantly different, Notable degradation was observed in localized areas, particularly within the high-plain-gully Subregion Al
(central Qinghai Province) and the Guanzhong Plain. 11.36% of the region (southern rocky mountain and valley plain areas)
exhibited SIF changes that deviated from the regional trend. (3) Anthropogenic factors dominated human activities and climate
change exerted dual influences on vegetation photosynthetic evolution, with the former acting as the dominant driver and the latter
governing spatial divergence. Precipitation primarily regulated SIF variations in the high-plain-gully Subregion A1, while solar
radiation dominated the evolution in Subregion A2, hilly-gully regions, and rocky mountain-valley plain areas. Factor interactions
synergistically amplified SIF spatial heterogeneity.

Key words: global dataset of solar-induced chlorophyll fluorescence (GOSIF); optimal parameters-based geographical detector;

Loess Plateau; ecological regionalization; vegetation photosynthetic dynamics
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