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Abstract: Objectives: Net ecosystem productivity (NEP) is a key indicator of carbon sinks in

terrestrial ecosystems. To accurately estimate NEP, it is essential to use high-resolution images and
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account for topographic effects, especially in mountainous areas, which have important implications
for regional carbon budget and land use structure. Methods: We calculates NEP based on CASA
and GSMSR models for Hubei Province. And then we optimize the results by applying two types
of topographic correction: meteorological factor correction and surface area correction. We compare
the NEP values before and after correction and analyze their spatiotemporal pattern. Results: The
results show that: (1) Topographic correction can effectively improve the accuracy of NEP
calculation. Compared with the data of national flux stations, the mean absolute error (MAE)
decreased from 153.69 gC-m™-a™! before correction to 150.73 gC-m™-a™! after correction, and the
total NEP of Hubei province was 21.21 million tons. (2) Previous studies underestimated the carbon
sequestration of forest land. After topographic correction, the NEP of forest land increased by about
22% compared to before correction, followed by grassland, while other land use types showed less
increase after topographic correction. (3) The topographic correction significantly improves the
accuracy of NEP in areas with high altitude and large terrain variations. The spatial autocorrelation
trend also decreases after correction, as indicated by the reduction of Moran’s I index from 1.24 to
1.18. Moreover, the topographic correction causes a noticeable westward shift of the center of
gravity in spring and autumn. Conclusions: Compared with before topographic correction, the NEP
results after correction have higher accuracy, and the carbon sink distribution of different land use
types also differs. But because the influence of terrain on carbon sink estimation is reflected in
multiple aspects. Hence, in future work, we will continue to explore the influence of topography on
vegetation factors, meteorology, and remote sensing images, to improve the simulation accuracy of
the model.
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Fig.1 Location of Hubei Province
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Fig.2 Flowchart of the Process Used to Calculate NEP
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Tab.4 Contrast of NEP Estimation Result with Other Research

A SERIRE AT
BEPS[4 R IEHT MR IE S
i 11.06 -92.43 -91.92
Hhih 17.35 -3.17 -2.97
[ b 33.37 39.27 39.46
Wl 74.39 171.81 209.46
B 12.25 2.04 9.07
BN 50.99 92.74 114.10

5 NPP fli 5 4 1 5 HAWAF 7o 45 Xt b (gC-m?-a ')

Tab.5 Contrast of NPP Estimation Result with Other Research

SR R ENTS
T R A
BEPSHI GLASS MODI17A3 AL IE AT IR IE 5
pATsiL) 312.07 405.21 409.00 428.08 445.97
Hith 424.34 534.97 438.52 503.38 525.04
[7e] b 558.20 627.26 564.16 546.13 580.55
Pt 732.85 769.86 592.72 723.05 806.32
it 460.30 532.65 492.73 518.58 549.07
BE 608.58 673.90 530.38 631.57 690.40
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F8 0.9231 0.974. 0.989, EFEEEAT v EASA{E I R* 20528 0.808. 0.958. 0.987, S K[
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Fig.4 Meteorological Map Before and After Topographic Correction in 2019
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Fig.5 Surface Area Map in Hubei Province
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Fig.6 Difference Between Surface Area and Projected Area in Hubei Province
3.3 NEP B IES R
3.3.1 MR IERT G NEP 45 8 70 A 1% =)

IR AR S BOE A L 1A 72 57 5 LA S 201 NEP 270181 7 Bos. Wb ek i
BULL THG RS 6.41%, AHELZ T, MWIRRIERT4EL) NEP 4 92.74 gC-m?-a”, I
IEJG5E NEP N 114.10 gC-m?-a”!, HUJERZIE )G NEP {HERIEFT = 23.03%. 587G L [X 1y
TEARBARBOR, HH R A 2 i TR A, W X& TR ARG, 5Bk 1 428 5% i NEP,
1& % NEP 18 72 5 LUAR BT AR B9 B

Xf LR AR S5 R AR T A9 NEP 25 [H) 73 A, 0 08 1L X550 2 3 20 B IX - Ao A
TBONIERE, AL R, HIEEA T 28 PSR, —BIE 11%-39%2Z [7], NEP
W — i TR T ARAR B T B ARG &, b iR 5 30a i BB Bedms, Tk 21%
PAb o SR SR DXORR 73 B UR X, Rt AR R i oK T B i AR — S AR A HETRG
W7 Rt TUE



K 7 Wl E s R A S NEP 22 57 b7 [A) 43 A
Fig.7 Surface Area and NEP Difference Ratio Map in Hubei Province
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Fig.8 NEP Variation Before and After Topographic Correction
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Tab.6 Contrast of NEP Before and After Topographical Correction in Different Land Use Type
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Fig.9 NEP Map of Hubei Province in 2019
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Fig.10 NEP Map in Different Seasons of Hubei Province in 2019
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Tab.7 Moran’l Index Before and After Topographic Correction
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A ]
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Fig.11 NEP Gravity Center Changes in Different Season Before and After Topographic Correction
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Fig.12 Effect of Topographical Correction on the Relationship Between Terrain Factors and NEP
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