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Abstract: [ Objective | To quantify the spatiotemporal response of ecosystem services to land use change
in Ganzhou City and analyze their trade—off and synergy relationships, providing reference for optimizing the
national land space, constructing an ecological security pattern, and achieving sustainable development in
Ganzhou City.[ Method | Based on remote sensing data in 2005,2015 and 2023, the InVEST model was used to
evaluate the habitat quality, water yield, soil conservation, and carbon storage in Ganzhou City and hotspot
analysis method was used to analyze changes in ecosystem services.Pearson correlation coefficient, trade—off
synergy and contrastive analysis approach were used to the trade—off and synergy relationships among
ecosystem services, and the reasons were analyzed from the perspective of land use change.[ Result] (1) The
land structure in Ganzhou City is dominated by forest land, accounting for over 74%. The construction land
increased the most from 2005 to 2023, reaching 330.94 km? with a dynamic degree of 4.83% ; From 2005 to
2015,59.68 km? of forest land was transferred to other types of land use annually ; The cultivated land increased
by 34.41 km? annually from 2015 to 2023.(2) From 2005 to 2023, the habitat quality, water production, soil
conservation , and carbon storage in Ganzhou City have decreased by 0.000 2,3.170 7 mm, 21.893 0 t/km?* and
5.154 7 t/km? annually.There are differences in spatial distribution among the four ecosystem services.The area
of hotspots in categories 1,2 and 3 accounts for about 90% of the total area.(3) The ecosystem services in
Ganzhou City mainly had a synergy relationship, but also had little differences. The trade—offs and synergy
relationships among ecosystem services in different time sections are the same, while those among ecosystem
services in different time periods may not be the same.(4) The composition of ecosystem services in the same
land use type is basically stable, while different land use changes have different impacts on ecosystem services.
For example, the conversion between construction land and forest land has the greatest impact on carbon
storage. [ Conclusion | The land use change in Ganzhou City is the core driving factor for the evolution of the
spatial pattern of ecosystem services, and the resulting trade—offs and synergies between services reflect the
inherent tension between land development and ecological protection. To achieve regional sustainable
development, it is necessary to go beyond the contradictory thinking of development and protection , taking the
above laws as the scientific basis for spatial control, promoting the region towards high—quality development
through optimizing the national spatial pattern.
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Tab.2 Estimation of ecosystem services based on the InVEST model
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Tab.3 Land use change and dynamics in Ganzhou City from 2005 to 2023

. 2005 2015 2023 A /% Dynamic
A
HAKm? (5% ER/Am? 5H%  EEVKmE %
Land use type 2005—2015 2015—2023 2005—2023
Area Percent age Area Percent age Area Percent age
B
6959.99 17.67 6 884.30 17.47 7 159.58 18.17 -0.11 0.50 0.16
Cultivated land
ARt
29 485.11 74.84 29 409.91 74.65 29 172.10 74.05 -0.03 -0.10 -0.06
Forest land
il
2 186.92 5.55 2 161.55 5.49 2 057.59 5.22 -0.12 -0.60 -0.33
Grassland
Kk
381.54 0.97 382.49 0.97 293.71 0.75 0.02 -2.90 -1.28
Water land
A b
380.45 0.96 555.78 1.41 711.39 1.81 4.61 3.50 4.83
Construction land
R
2.16 0.01 2.14 0.01 1.80 0 -0.09 -1.99 -0.93

Unused land
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Fig.1  Annual land use transition matrix of Ganzhou City from 2005 to 2015
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Tab.4 Estimation of ecosystem services in Ganzhou City from 2005 to 2023

BRGNS BT Pk mm R (k™) BRAREE/ (1 km ™)
Ecosystem services Habitat quality Water yield Soil conservation Carbon storage
2005 0.620 2 780.722 6 16 725.152 8 11733.138 8
2015 0.618 1 838.230 0 17 213.724 9 11 692.777 2
2023 0.616 4 723.649 2 16 331.079 1 11640.3537
2005—2015 FEAE R fL it
-0.000 2 5.7507 48.8572 -4.036 2
Average annual change from 2005 to 2015
2015—2023 4E4ER AL
-0.000 2 -14.3226 -110.330 7 -6.5529
Average annual change from 2015 to 2023
2005—2023 4FAF AR AL i
-0.000 2 -3.1707 -21.893 0 -5.154 7

Average annual change from 2005 to 2023
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Fig.2  Spatial pattern of ecosystem services in Ganzhou City from 2005 to 2023
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Fig.3  Spatial distribution and area proportion of ecosystem service hotspots in Ganzhou City from 2005 to 2023
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