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Abstract; [ Objective]To explore the spatial and temporal variation characteristics of vegetation ecological quality in Jinhua City
in the past 20 years, and to analyze the driving factors of its spatial distribution, in order to provide important theoretical support
for the study of dynamic changes of vegetation ecosystem and the protection of vegetation resources in Jinhua City. [ Methods ]
Based on meteorological satellite remote sensing data, the vegetation ecological quality of Jinhua City in the past 20 years was
analyzed and studied by using linear regression and geographical detector. [ Results]The vegetation ecological quality in Jinhua
City has continued to improve over the past 20 years. The vegetation coverage has significantly increased, with the average
vegetation coverage increasing from 56. 3% in 2003 to 65. 4% in 2022; The net primary productivity of vegetation has increased
by an average of 4.9 gC + m™> annually; More than 90% of the areas have shown continuous improvement in the Vegetation
Ecological Quality Index (VEQI). The four factors of land use, elevation, landform type, and nighttime lighting have a
significant impact on the spatial differentiation of VEQI in Jinhua City. The single-factor explanation of night lighting in 2020 is
the strongest, and its interaction with natural environmental factors has a stronger explanatory power. Meanwhile, there are
significant differences between night lighting and all other factors. [ Conclusion ] The interaction between climate, surface, and

human activities affects vegetation growth in a nonlinear manner, and human activities have a significant impact on the spatial

differentiation pattern of VEQI.

Keywords : ecology; remote sensing; vegetation; geographical detector; influencing factors
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Fig. 6 Chang trend of NPP in cultivated and forested area in Jinhua City from 2003 to 2022
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Table 2 Results of factor detection analysis with VEQI spatial differentiation

R | FPHRIR | FROkE | AR | e AR - H A GDP A 1| KENTE
q 18 0.563 0.417 0.125 0. 159 0.353 0.536 0. 587 0.242 0.582 0. 595
pfE 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
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Fig. 13 Suitable ranges or types of detection indicators

HA Rk IR e — 583 . A VEQI MoK
TR AR, RS —E TR e RIS BLR &
AR AR R LS AE PR Z R b 24 AR
ESEBREZ M AL A A i AT AR R, iy £
FEPESE BRI, AP 2R Y SEs e A S T
Pk, fEIREER T, TERERESE IR Y) 2 e
Bl 00, BB EXS VEQI BEBI g7 ik, 53
Sh, ABFTEIE R T A SR G R A A A Y
WENE, MARAAEAE M A LT (52 PR b
THEFE IR E R, 2022 A£G T B IR X

KFKEBEAR(PHRL) $E56%5 2025 FFE 6 H

FLRAEN , R RIALH] v AN T, skt Jim 2
WA R A SR B

52 3Lk ( References) :

\!

[1] PIAO SL, WANG X H, CIAIS P, et al. Changes in satellite-derived

vegetation growth trend in temperate and boreal Eurasia from 1982 to
2006[ J]. Global Change Biology, 2011, 17(10) ; 3228-3239.
R, KEME, BokSd, S ARBCECHAF LRI 2010—2019 4
MR TR KRB N R AT [ 1], Rk TAE A4, 2022, 38
(22) . 63-72.

LI X, ZHANG G Z, CHEN Y H, et al. Vegetation cover change and

(2]

61



FHEfE,

[10]

62

&/ /G 20 FAERESRELTUAFER S5 S N

driving factors in the agro-pastoral ecotone of Liaohe River Basin of
China from 2010 to 2019[ J]. Transactions of the Chinese Society of
Agricultural Engineering, 2022, 38(22) . 63-72.

BHLL, EBE, BRI, 5. w8 1A BOs o5 BE i 2 i 08 K
Xﬂlcﬂxl?:ﬂ’aﬂmm J1. B, 2016, 36( 12); 3723-3733.
ZHAO L H, WANG P, OUYANG X Z, et al. An analysis of the
spatio-temporal variation in fractional vegetation cover and its
relationship with non-climate factors in Nanchang City, China[]].
Acta Ecologica Sinica, 2016, 36(12); 3723-3733.

ZHANG K, LYU Y H, FU B J, et al. The effects of vegetation
coverage changes on ecosystem service and their threshold in the Loess
Plateau[ J]. Acta Geographica Sinica, 2020, 75: 949-960.
REE. REKETS G SR Mt RHECE SR T].
KPR RBISE, 2023, 23(12) : 1-8

WU F C. Effectiveness, scientific and technological support, and

prospects for water pollution control and management in China[ J].

Water Resources Development Research, 2023, 23(12) . 1-8.

BRI, A, S HTVLAS R A A B i s AR A K
AR MTLI]. FRVTREIE, 2023, 35(2) : 245-254.

FANG H, ZHANG Y H, HE Y, et al. Spatio-temporal variations of
vegetation ecological quality in Zhejiang Province and their driving
factors[ J]. 2023, 35(2):
245-254.

DUBOVYK O, LANDMANN T, DIETZ A,

Remote Sensing for Natural Resources,
et al. Quantifying the
impacts of environmental factors on vegetataion dynamics over climatic
and management gradients over Central Asia[J].
2016, 8(7) : 600.

ARy LA E A A e R R e ROR A 4
PR JI K2 A . 7E 2024 AE4 KA TAE 2 k&
[J]. KR RBIFE, 2024, 24(1) : 1-10.

LI G Y. Improved water security for China’ s efforts to build itself into

Remote Sensing,

a stronger country and rejuvenate the Chinese nation on all fronts by
pursuing Chinese modernization: Speech at the 2024 National Water
Conservancy Work Conference [ J]. Water Resources Development
Research, 2024, 24(1) . 1-10.

FEBE WABITE SR R FLIHE S B BOK A
BT R AE 2023 AR A EUK A TAE S BRI PHE[T]. KR
KIRHIIE, 2023, 23(1): 1-11

LI G Y. Thoroughly implement the spirit of the 20th National Congress
of the Communist Party of China and solidly promote the high-quality
development of water conservancy in the new stage: Speech at the
National Water Conservancy Work Conference in 2023 [ J].
Resources Development Research, 2023, 23(1) . 1-11.
sk AR B AR RO A s BRI S i (]

2014, 28(2) : 94-97.

Water

db T 2 s

SHI C. The application of vegetation indices in vegetation coverage
index[ J]. Beijing Surveying and Mapping, 2014, 28(2) : 94-97.
BT, XU, Bk, 45 ST HASM B9 R AR #E NPP 2342
PAEE RS B KRR [J]. BT ER, 2019, 28(2):
215-225.

ZHAOM M, LIU Y, YANG J L, et al.
NPP and its relations to climate in China based on HASM [ J].

Spatio-temporal patterns of

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Ecology and Environmental Sciences, 2019, 28(2) ;. 215-225.
ZEERE, F A IRBRE RS B PG4 A B Al B HO AR Y
WARL[J]. AEASEARER, 2020, 39(1) : 1-10

LI D K, WANG Z. Changes of fractional vegetation coverage after
returning farmland to forests and its response to climate in Shaanxi
[J]. Chinese Journal of Ecology, 2020, 39(1); 1-10.

ZHANG Y L, QI W, ZHOU C P, et al. Spatial and temporal
variability in the net primary production (NPP) of alpine grassland on
the Tibetan Plateau since 1982 to 2009[ J].
Sciences, 2014, 24(2) : 269-287.

B, R, RITH, % MRS A B I s R A s A
PEANAERI[ ], A A, 2020, 40(18) : 6573-6583.

QIAN S, YAN H, WU M X,

Journal of Geographical

et al. Dynamic monitoring and

evaluation model for spatio-temporal

Acta Ecologica Sinica, 2020, 40

change of comprehensive
ecological quality of vegetation[ ] ].
(18): 6573-6583.

MRt 4s, tRER, 25, % P EEGA S RS 30 45 NPP B}
2RISR ()], HIEAL ) 2011, 31(11) : 1409-1414.

CHEN F J, SHEN Y J, LI Q, et al. Spatio-temporal variation
analysis of ecological systems NPP in China in past 30 years[]J].
Scientia Geographica Sinica, 2011, 31(11) : 1409-1414.
SEDDON A W R, MACIAS-FAURIA M, LONG P R, et al.
Sensitivity of global terrestrial ecosystems to climate variability [ J ].
Nature, 2016, 531; 229-232.

HOLSINGER L, PARKS S A, PARISIEN M, et al. Climate change
likely to reshape vegetation in North America’ s largest protected areas
[J]. Conservation Science and Practice, 2019, 1(7): 50
LIUH Y, JJAO F S, YIN J Q, et al. Nonlinear relationship of
vegetation greening with nature and human factors and its forecast-A
case study of Southwest China[ J]. Ecological Indicators, 2020,
11: 106009.

HEIN L, DE RIDDER N, HIERNAUX P,

the Sahel ;

et al. Desertification in
Towards better accounting for ecosystem dynamics in the
interpretation of remote sensing images-ScienceDirect[ J]. Journal of
Arid Environments, 2011, 75(11) . 1164-1172.

ZHENG J Y, FANG X Q, WU S H. Recent progress of climate
change research in physical geography studies from China [ J].
Progress in Geography, 2018, 37. 16-27.

PENG W F, KUANG T T, TAO S. Quantifying influences of natural
factors on vegetation NDVI changes based on geographical detector in
Sichuan, Western China[ J]. Journal of Cleaner Production, 2019,
233 353-367.

DING Y T, ZHANG M, QIAN X Y, et al. Using the geographical
detector technique to explore the impact of socioeconomic factors on
PM2. 5 concentrations in China[ J].
2019, 211(FEB. 20): 1480-1490.

ZHU L J, MENG J J, ZHU L K. Applying Geodetector to disentangle

Journal of Cleaner Production,

the contributions of natural and anthropogenic factors to NDVI
variations in the middle reaches of the Heihe River Basin [ ] ].
Ecological Indicators, 2020, 117(2) . 106545.

ZHANG X M, YUE Y M, TONG X W,

et al. Eco-engineering

controls vegetation trends in Southwest China karst[ J]. Science of

KFKEBEAR(PHRL) E56%5 2025 FFE 6 H



[28]

[29]

IRFKEBBA (FEEL)

The Total Environment, 2021, 770. 145160.
MENG X Y, GAO X, LI S Y, et al. Spatial and temporal
characteristics of vegetation NDVI changes and the driving forces in
Mongolia during 1982—2015[ J]. Remote Sensing, 2020, 12 603.
JEAR, MR, 22, 45, 1982—2010 4F Hp [ i 7 3 B2 (9 A
ZE A R R R [ )] #2014, 69(1) « 15-
30.

ZHOU W, GANG C C, LI J L, et al. Spatial-temporal dynamics of
grassland coverage and its response to climate change in China during
1982—2010[ J]. Acta Geographica Sinica, 2014, 69(1) ; 15-30.
YAN H, WANG S Q, BILLESBACH D, et al. Improved global
simulations of gross primary product based on a new definition of water
stress factor and a separate treatment of C3 and C4 plants [ ]J].
Ecological Modelling, 2015, 297. 42-59.

JHiE, W, B, 5. 2000—2022 ARV A 25 R GRS
UIRE SRR IE KR [J]. R A S 240, 2024, 35(8)
2187-2196.

ZHOU Y, CAO Y, QIAN Y, et al. Evolution characteristics and
meteorological impacts of ecosystem regulation service functions in
Jiangxi Province, China from 2000 to 2022[ J]. Chinese Journal of
Applied Ecology, 2024, 35(8) . 2187-2196.

TR, SR, TR, 4. 2000—2022 AR T = A Y XA B v
PG T I ZE BACFRIE RS R R [J/0L]. R, 1417
[2024-10-20]. http: //doi. org/10. 13227/j. hjkx. 202408215.

E56% 2025FF6H

b2l

[30]

[31]

[32]

[33]

=15,

/ST 20 FAER A SR T U R R RUEN DT

FANG H, FAN G F, WANG K, et al. Spatiotemporal Variation
Characteristics and Driving Factors of Vegetation NPP in the Yangtze
River Delta from 2000 to 2022[ J/OL]. Environmental Science, 1-
17. [2024-10-20]. http: //doi. org/10. 13227/j. hjkx. 202408215.
TR, JRSC, AU, A BT i XA A A e I A A Ak K
HIRSHHLEIL)]. TRXBFR, 2022, 39(6): 1907-1916.

FANG H, YAN P, SHI J, et al. Temporal and spatial variation of
vegetation ecological quality and its driving mechanism in Aksu
prefecture[ J]. Arid Zone Research, 2022, 39(6) : 1907-1916.
UL, WA R S AR IESE [ D] A, WITTINE
K2, 2010.

LI H W. Study on the Spatial-Temporal Change of Vegetation in
Zhejiang Province[ D]. Jinhua: Zhejiang Normal University, 2010.
RAE, P E, HISCH, 45 2000—2010 45 ) i SAE o 3 o
M ZE ARG 0], AR, 2013, 33(24) : 7798-7806.

YUAN L H, JIANG W G, SHEN W M, et al. The spatio-temporal
variations of vegetation cover in the Yellow River Basin from 2000 to
2010[J]. Acta Ecologica Sinica, 2013, 33(24) . 7798-7806.
TR, R, MU BRI g BB RBE]. MR,
2017, 72(1) : 116-134.

WANG J F, XU C D. Geodetector: Principle and prospective[ J].
Acta Geographica Sinica, 2017, 72(1) : 116-134.

(REHE ZHH)

63



