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Abstract: [Objective] To provide a scientific basis for effectively coordinating the tapping of regional cultivated
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land production capacity and ecological environmental protection of the Yellow River basin of Henan Province, the
spatiotemporal evolution characteristics and driving factors of the net primary productivity (NPP) of cultivated
land in the basin were analyzed. [ Methods] Using multi-source data, including those from China’s land use/cover
dataset (CLUD) and MOD17A3H NPP dataset, this study employs the coefficient of variation, Theil-Sen
median trend analysis, Mann-Kendall test, and Hurst index to reveal the spatiotemporal changes in cultivated
land NPP in the basin from 2000 to 2023. A geographical detector model is used to identify influencing factors.
[ Results] @D From 2000 to 2023, the average annual NPP of cultivated land in the basin was 383.04 g/(m*+a),
increasing significantly at a rate of 4.35 g/(m*-a). The spatial distribution generally showed the characteristics of
being higher in the south and lower in the north, and the spatial variation was mainly dominated by low and
medium fluctuations. @ The trend of change in cultivated land NPP was chiefly characterized by a very significant
increase, with an area proportion of 43.61% , mainly distributed in the central and western parts of the study area.
The cultivated land NPP areas with significant and insignificant increases were 20.83% and 22.76% , respectively.
@ The average Hurst index of cultivated land NPP was 0.44, and the proportions of positive and negative
sustained areas were 22.87% and 77.13%, respectively. The largest proportion of future cultivated land NPP is
expected to transition from increasing to decreasing, covering 59.65% of the area and being widely distributed
across cities. @ The main factors influencing cultivated land NPP include the annual average temperature, annual
average precipitation, annual average evaporation, and elevation. Climate conditions, topographic features, and
socioeconomic factors jointly influence cultivated land NPP through a nonlinear enhancement or dual-factor
enhancement interactions. [ Conclusion ] From 2000 to 2023, the cultivated land NPP in the Yellow River basin of
Henan Province showed an overall {luctuating increase. Both natural and anthropogenic factors influenced the NPP
of cultivated land in this region. Effective regulation of these factors to harmonize cultivated land use and ecological
protection is crucial, particularly in areas where cultivated land NPP is transitioning from increasing to decreasing
in the region.
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Fig.1 Annual variation of mean NPP of
cultivated land from 2000 to 2023 in
Yellow River basin of Henan Province
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Fig.5 Spatial distribution of Hurst index and future change trends of

cultivated land NPP in Yellow River basin of Henan Province

3.4 Hiith NPP IR 3h B F R 43 #7

1 T 2023 48 38 43 B T 125 3R B, AR S0k B 2000
F 2020 4F WA ARy, DA SR A AL 25 T A 4 2 3k HUR
RIHEZ B IR 2, LA Ry 4 T b 8 7S 52 MR YT e 48 B 9T 3
WA NPP R s [H 2 o Bk, AR SO SR S
TE AR At 25 28 0% 45 2 B U AR (XD R (X)) I
] (X, A (X)) .GDP(X) AE S (X)) AR Y%
KA (X)) AR 2 R B (X)) AR R B (X)) 45 9 45
B, JEAE 30 50 5 45 © AT DR 58 BUR 2 L BB 1) A
REAE A LA L, R B AR R e R B A 0
GDP A AR YRR & A2 L B S AR
G N TAEG K I R R R M PR
[N AN 3 B SRR e O 8 C LR ANV @ L Y
5y R R P SRE A S, R, AR S
i B ArcGIS #4F G F 2 km X 2 km (A%, XF 2000
AE 1 2020 4E 43 B RAE 17 1754 F1 15 673 A H6 , fiF
Bl GeoDetector 3 {4 I JE #f 4t NPP 5% 1) & F40
341 HHNPPIRFHRA-FHa AR WHE2W
L, AN [R] R 7 X 9T R A BT SR s NPP ) 52 i [
T HA BN W E R 251, I 2000—2020 4 A
AR AL . 7E 2000 48, BR AR iR LA HAy T
X B L NPP ¥4 8 B 3 52 i (p<<0.00D) . H
i AR B SO (XD FARE 24 B K B (X)) 19 % Bk NPP
) 52 ) A X K, Hs8 AR g fE 4 9 ol 0.222,
0.272; 45 Hy 2% it (X Fl i A2 (XD X #F b NPP (9 52

TR DGRl N VS R R (B A S A A= N R [ N
KENNHEFE H : GDP (X)) > A (X)) >3 i) (X,) >
PeFE(X,) o 7E 2020 4, it A B %t Bk b NPP 24 45
N B (p<<0.001) . Hih 4E 3 & B (X)X
HEHh NPP 52 me 2 B2 fe K, g {8 0.3565 A H (X)),
R (X)) AR B IR (X)) AR 24 B K B (X)) X BE
NPP [ 52 M B2 BEAK U3 3, I g (E Y H 2 0.11~0.14,
Ho A B 7 X6 #F . NPP R 52 ma £ 5 4/, H g H 3 7E
0.55 PLF , 4= etk 50 % B b NPP 52 i 2 3 #5 /)s , HL
g AL R 0.003, M 2000—2020 4F 4 5 Wi K T ¢ 18 1
AR B F , m R (XD B (X)) AT (X)) A
7 KB (X AR MR (X Y ¢ (B39 A Fr s n , 7 ¥
B A 0.071, 3% B 4% PR 28 X VAT B 44 B 0] O B A b
NPP (1 fife e B2 B A i 3 o, o AR 428 8 B (XD 1Y)
q T8 /38 o e K, HAE O 0.2275 3 W) (X)) . GDP
(X)) AR B RR (X)) AEB B K & (XD g (6354
WD S R 0,089, e B 4 PR 2 X V] R 44 v T
LR L NPP (1 i B AT s sg , Horp AR K
(XD g {8 /Y B/ e R, JL{E O 0.161, B4 i
L Bk 2000 4F f 42 hoIR B8 L AN, 45 DT 6 T e A
T NPP ¥ 400 53 R, b AR SR
(X RSB REKE (X) 2 & 5 (X)) FsE R (XD
S T 1 44 VAT I SR b NPP 5 5% 0 488K, {H A 2000
—2020 4F- 4% [F - X V0] B 48 ¥ 7T 3 BB i NP P 1Y) 52 i)
FEEEA AR

x2 AEAERMREHMENPPRZIMEFHqE

Table 2 The q-value of factors affecting NPP of cultivated land in Yellow River basin of Henan Province

A
Ay WiH
X, X, X, X, X, X, X, X, X,
2000 gt 0.101 0.006 0.033 0.078 0.095 0.222 0.272 0.129 0.001
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.140
2020 qfH 0.125 0.054 0.004 0.131 0.033 0.117 0.111 0.356 0.003
Pl 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000




392 b IS EEE

45 %

342 HMNPPIFHHEFTRXEZAEAKA HE 6
A, AS [ B 7 22 8] 5% VT i 44 8 VT 30 S8R i NPP 3
5 I AR 4 P Y OB T, R A T 22 A
AR X #F e NPP (Y 52 e A5 B 48 -, {2 7E 2000 F1
2020 4F A7 T 22 5% . 2000 4F | 4R ¥ (X)) NAE BB K
(X)) 38 AR g 8 B K, HAH Oy 0.419, R WI4E Y
AL AT H K 11 58 LA FH X ) R A ] S B
M NPP (7 fiff e 72 B e ot 5 FLUR R 8 12 (X)) NARE BT
(Xo) AR (XD NAER B K i (X)), 32 BRI g (63
1E0.4LL L4350 0.415,0.406 5 He Ah , 4F 2R (XD
AR B 1 7K (XD 5 JHG Al DR 7 1) 28 B4 1Y g
AHXT AR, g ¥ 0.2 LA |

2020 4F , B R (XD NAE 4 28 K (X 1 28 B30
q TE IR, HAE R 0.499, 2 B = R FNAR 3 28 & 1 1) 28

A X ] A e S B NPP R iR R R B
55 N (XD NAE R 28 & (X ARERR (X)) NAEYY
78R (X M 28 BARW g R Z , HAH 530 4 0.498,
0.496; AN, 4 4 78 K & (X AL H A X 7 1% 22 T #8001
() g (AR K, g ¥ 7E 0.35 LA o MR (XN
AE PR (X)) B XD NAE B RE K B (X)) A |
(XD NAEE IR (X)) A (X)) NAE R K B (X)) AR
FIRR (X NAEB KB (X)) AERZE LR (XONR
TR B (XD 25 11 28 TR At AR X e ik, g (E 38 7E
0.26 LA o BRI E , 4 P 2 35 DUAE 2 1 3 i 3 XA
T 15 A 22 B O 3R W o T R AR BT P
NPP, H i, 2000 4 F1 2020 4F |, 4F ¥ S (X)) N4EHY
R K (X)) R R (X)) DA B 28 & (X Y 38 B AR
Xof ¥ P 4 ¥ T AL SR M NP P Y 5 ) B K

MNox X

i

S
NoX

i

i

El6 AEE ETmE M NPPIESEFRXERMER

Fig.6 Interactive detection results of driving factors of cultivated land NPP in Yellow River basin of Henan Province
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Fig.7 Mean distribution of meteorological factors during 2000—2010 and 2010—2020 in Yellow River basin of Henan Province
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