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Abstract; It is important to calculate the multi-year total of forest net primary productivity ( NPP) and analyze its
distribution and anomalies for evaluating and optimizing the long-term carbon sequestration function of forests. This study

takes the Raohe River Basin as the research area, utilizing NPP data and land cover data to extract and overlay forest NPP
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information, thereby generating a spatial distribution map of total forest NPP from 2001 to 2022. Analytical methods such as
the Ordinary Least Squares ( OLS) model, geographic detectors, spatial statistics, and cross-tabulation were applied to
investigate the spatial distribution patterns and anomalies of total forest NPP. The results showed that; (1) The decrease of
forest in Raohe River Basin from 2001 to 2022 was mainly due to the occupation of cropland and construction land, while
the increase of forest was mainly resulted from returning farmland to forests. Overall, the forest area in the basin showed a
declining trend. (2) During the study period, the sequestration capacity of forests in Raohe River Basin was 122.20TgC,
with an average total forest NPP of 12.31kgC m™*(22a) ", ranging from 0 to 25.49kgC m~>(22a) ~'. Among these, 80% of
the forests had NPP values between 9.26 and 16.23kgC m™(22a) ~'. Forests with land-use changes had a slight decrease in
carbon sequestration capacity during the growth period. (3) The overall spatial distribution of total forest NPP in the Raohe
River Basin exhibited a general pattern of higher values in the northeast and lower values in the southwest. The spatial
distribution was significantly correlated (P<0.01) with the distribution of all nine factors. Among these, the influence of
vegetation coverage, temperature, elevation, slope, nighttime light intensity, and soil type were stronger. and the
distribution trend was consistent with vegetation coverage, elevation, slope, and precipitation, but opposite to the trends of
temperature and nighttime light. (4) At the spatial scale of 500m X 500m, the distribution of anomaly points was
significantly affected by transportation and water system distribution ( P<0.001). The influence of roads on the distribution
of high-value anomalies was much higher than that of water systems, while the influence of roads on low outliers was slightly
lower than that of water systems. This study investigates the spatial variation and underlying causes of forest carbon
sequestration in the Raohe River Basin over a 22-year period, which can provide theoretical support and technical guidance

for long-term carbon sequestration function evaluation, the identification of risk points, and sustainable development.
Key Words: Raohe River Basin; Poyang Lake Basin; forest NPP; carbon sink; Moran's I; correlation analysis
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Table 1 Basic information and sources of research data

pieE Sl fak mE s L) SR P

Data type Format  Time Quantity  Unit Resolution Source

CLCD W 2000—2022 4 23 — 30m zenodo ( https ://zenodo.org/ )

NPP W& 2001—20224F 2241 keC m2a”! 500m earthdata ( https ; //earthdata.nasa.gov/ )

DEM e — 14 m 30m MBS A 400 25 (hitps ://www. gscloud..cn/)
iR W% 2000—2022 4F 23 1 < 1km RSB RL A D (https ://www.resde.cn/ )
F 7k W% 2000—2022 4F 23 ) mm Ikm GRS BERLA B L (hitps ://www.resde.cn/)
EREipy W% 2000—2020 4 541 h 1km RSB RL A D (https ://www.resde.cn/ )
R 2l s — 14 — 1km ORI BERL A L (hitps ://www.resde.cn/)
NDVI W% 2000—2020 4 34 — 250m Zhou! !

RIRTOL W 2000—2020 4 5 4] — 1km B2

K KR FE — 1 — — openstreetmap( https ; //www.openstreetmap.org/ )

CLCD . [ + 8 9 4542 4E China land cover dataset; NPP ; HAN 75 7 Net primary production; DEM B RO Digital elevation model ; NDVI; H— bR B8

$4 Normalized difference vegetation index
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Fig.2 Annual changes in forest area and NPP in the Raohe River Basin 2001 to 2022
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Fig.3 Forest land use transitions in Raohe River Basin from 2001 to 2022
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Fig.4 Total forest NPP distribution map of the Raohe River Basin from 2001 to 2022
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Fig.6 Anselin Local Moran's I clustering results of total forest NPP in Raohe River Basin from 2001 to 2022
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Table 2 Analysis results of Global Moran's I analysis of outliers at different scales

SrBT R FEAS S [ R IRAE 5 a5 LJRBE AR i 22 N
Analysis scale Sample size High—value outliers Low-value outliers ~ Global Moran's I z P
% % Township 105 1 0 — — —

2kmx2km 3452 40 66 0.270 30.854 0.000

40 0 0.146 16.848 0.000

0 66 0.175 19.982 0.000

500mx500m 49680 415 534 0.024 32.875 0.000

415 0 0.032 43.756 0.000

0 534 0.025 34.139 0.000

2>0 TR TRE 2= 0 R/l THENL M, 2<0 FoR #an T3 P<0.05 fRR B3, P<0.01 TRl B3

534 AMIAE S0 S AR AR NPP MU 7E 0—11.47keC m2(22a) ~' ZIH] 415 D {H 53 S0 AR NPP i
¥ 11.47—18.10kgC m™>(22a) "' Z[H] . WE%E 500m A% W REE T 19 5 UK L, AR A0 A SR B B 5T, #)
AT JE B T B TR 10m P 2L S B A T o 32.0% 1 15.7% , W (I H S 0 i o
37.8%F 29.6% , G G ARAR NPP St 5 i Y 53 A1 50 5 S8 A i Y 43 A A G (BT 7))
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Fig.7 Distribution map of roads, rivers, and anomalous points ( anomalous points highlighted with bold outlines)
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A2 50m AHOCPERGR (X =62.910,df=1,P<0.001) s {IRAH 55 25 5 7K & 0 AH DG HE T 5, 92 vh X 2428 < 100m B
FHIEHERL B 25 (P<0.001) ,500m B AH G B35 (P<0.01) ,500m L F R A BE KRS XAy i R O7 (il
HBLTEL AR 10m B (X =82.584 ,df=1,P<0.001) . FILF] AN I 52 0 04 20 A [R5 21038 1 K R IR 5
M), P 7K R 43 A B4 i B 5, L ) 0 ) DX e e B B R A DG

4 Fit5itie

ARTCR 22 AEFRFR NPP A S PPAN e T I 3k AR AR I D B, or BT s A8 )/ 5 A 2R O NR IR &R
MR R IEAEAR R T HR RIS M 58 s A S5 458 0 F

(1)2001—2022 4F5&70] i 358 1) AR FLUEVIA 22 T B 4, BRARIE /D 222 iy T B b Rt o b i) o ), 34
T R UR TR BRAAR, Ik T fb AR 5 Rl & JEE TR 25 M 4 2 b X AR T FRAE AL

(2)22 4E[a) 458 0] 37 3 A% ML I IR 122.20TgC, #R Ak NPP g i 5 i R 0—25.49kgC m ™ (22a) ™', 3 H
12.31kgC m™>(22a) ™', FEA AR s 4 bR AR B (%) X8k, AR R R B AR 2 12,19 4, AR K 300 ) 4w
AR Ar [ BE ) AR B TC AR S RRARIBRIE 3 T % 8.3%

(3) VIR NPP St (0 SRR I AR At =  PU RSN, 5 NDVI = 3 B Rk o0 A S AH 1R, 5
SRAIANKT 653 A e 5AH S, #RAK NPP B E 1928 [W] o3 A S H0IE S0 | 138 AER AR TR 30 9 ARl 11
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FEAE I E A G (P<0.01)  JHorfy NDVI Al =8 B A RIAT RN SR 5 e 5

(4)500mx500m 7% [B] RO 52 5509 5340 32 2 28 38 55 T 9 43 A0 B 8 35 5%  ( P<0.001) , Horp | S5 s i
32 BB IR (X = 122.213 ) I 5 TK R AYFENE (X2 =20.110) , 5 AR AE 52 31 38 P& 19 52 (X° = 62.910) ik T
IK R MYFE (X =82.584) , HL 5 LH Ak NPP S 1 X E 5351k 13.08 F19.95keC m™>(22a) ™',

TG JIT A6 1) 60 BRI 358U T VLI G | A7 5% (X AR ARAT Y NPP AL e K VT b A5 0 - i K A8 F
B A A AR VTR B NPP S 25 L 4354 0.56kgC m™ a” 1 0.52kgC m > a™' o IR ZH B F 19 £f FE K
B W XA s S35 AAIR R FE IR A I AR (I ) SR i) vo VA e 0 DX 38 A By
TR AR IBRAC TR, 1A 34 iR T 5 5 A KR (1 B F KRR 1) MR R P4 3 XOR
FITFAARRDCE AR TR, ZRAAE 7R S0 T M KA i DX Sk P B8 22 B 2B 0 F , TERE /K 8 2 1 1] e B
VEA T2 UL U B KU ELASR U BFSE IX 500mx500m 19 55 5, 77.19% 14 5 18 S 50 06 88 464738 B /)N
F 500m,30.5% HIARAE S 5 s BE B R AR 2] 10m, BEA, B[R] an s ) | B BE S5 A 22 () % 00 HL& 2% i o6
2, VAT RRIRGE b | - SRR A I A5 At DR 2806 R AR [ B R T B R it A Rl — 28 R 30

FRAE BRI S BB SR B A 1) £ B 32— R A5 T 1 AR A 2 24 MOl A YA AT 22000 4 BHL
1o WHATREATRAR A3 At SR BB AR 2%, G ] A1) FH B AT Akt B8 T DX Sl AR [Tl A, AP — 2 A R A 2 &
TF AR T B, R AR W DOk — AR R R AR, R, MG (4 45 () S 02 24 2 Al Eodi 42 3
AR T TR L, SE B A R T R IR T T R A 28 ) 53 R 98 o 5 S O 22 i o, e
W BRI A3 BT I F AT, B, S A7 i 1 5 SRR S A 17 s, AR AH S S50 H RS B A
Jiti 3 RO DX I AR AR S 5 AL, S AT BRI A8 . AR SCR I 247 NPP g B % 58 Tl 3 35 22 45 2R AK [ sk
AE 1 123 18] 43 5 B BRI SR A TITA , S D SR AR B 1 e 0y R P-4 AR S e TR B (L B8 AN AR SRR, Sy 2R A
IR SS B AT 2k R BB i S % |
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