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Abstract; [ Objective] The ecological product values (EPV) in Hebei Province were evaluated and the driving
factors of their spatial change were also explored, in order to provide a scientific foundation for establishing

an ecological security barrier in the Beijing-Tianjin-Hebei region while expediting ecological civilization
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development. [ Methods] The EPV were computed for 168 counties in Hebei Province during 2010, 2015,
and 2020 by use of the equivalent factor method. Spatial distribution evolution and clustering characteristics
were analyzed utilizing the global Moran index, high/low clustering index, and the hotspot analysis method.
Geographic detector was employed to identify the primary driving forces. [ Results] O Between 2010 and
2020, Hebei Province’s EPV surpassed 3.80 X 10" yuan, exhibiting notable overall improvement. EPV
exhibited a pattern of gradual increase followed by rapid growth, exceeding 4.20X 10" yuan by 2020. Forest
land had the highest EPV, consistently dominating the ecological product types. Water areas had the next
highest EPV, and experienced the most substantial changes in both amount and rate. @ During 2010 to
2015, EPV’ s spatial distribution exhibited a north-south and west-east dichotomy, with high values
concentrated in the Northern Yanshan and Bashang Plateau regions, as well as in the Western Taihang
Mountain area, while lower values clustered in the Southeastern Hebei Plain. During 2015 to 2020, the
north-south divide persisted, with added east-west variation and central low values. @ From 2010 to 2020,
significant high-value clustering was observed spatially, mirroring the distribution pattern of cold and hot
spots. @ Single-factor analysis identified CO surface concentration, O; concentration, and average annual
temperature as primary influencers of EPV’s spatial evolution. Per capita GDP emerged as the secondary
vital factor, while the impact of social factors remained comparatively weak. Dual-factor interaction analysis
revealed that the leading combinations of factors during the three periods were per capita GDP [1 NO, surface
concentration, elevation [1 O, concentration, and per capita GDP [1 CO surface concentration, with
corresponding ¢ values of 0.71, 0.73, and 0.66, respectively. [ Conclusion] While forest land and water areas
hold pivotal roles in augmenting EPV, significant spatial disparities exist. To drive more positive
transformations, it is essential to not only consider robust ecological single-factor drivers, but also to
comprehensively grasp the intricate and nonlinear nature of driving force origins.

Keywords: ecological product value; spatial evolution; driving force; equivalent factor method; geographic detector;
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Table 1 Corrected results of equivalent factors of ecological product values in Hebei Province (2020)
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Table 2 Ecological product values (EPV) and its changes in Hebei Province
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Table 3 Ecological sensitivity analysis in Hebei Province

s HUBRPEHEHL CS

2010 4 2015 4¢ 2020 4
HE i 0.215 6 0.214 6 0.183 6
M 0.468 4 0.467 8 0.435 7
L} 0.093 9 0.093 8 0.083 4
KB 0.136 0 0.138 5 0.243 4
1% 0.085 6 0.084 8 0.053 7
A 0.000 5 0.000 5 0.000 2

b 2015%

S MR RN E R VC LR HE 5020 i i SRk
A

3.2 ZTEETHFE

3.2.1 FEM Ay AR EAEE X LIRS CGE W) SE i
HiJ5 5 a EPV 1Y% [B] 1 A8 FRAE , 5k ] B 28 W sk 0 =
W s T R EPV RS #EAT S ) 4r (ILIET 1),

¢ 20204

EPV/(5t + hm™)
[1131~8698
[ 18698~13024
[0 13 024~19 143
I 19 143~26 474
I 26 474~116 885

1 Wt EAMERESTRNEEPY) S/

Fig.1 Distribution of ecological produdt values (EPV) per unit area in Hebei Province
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Table 4 Test of spatial autocorrelation and cluster attributes of ecological product values per unit area in Hebei Province

Py 25 [H) F AH 26 SRS ES

I Z p N G VA P R
2010 0.680 14.476 0.000 LR 0.019 14.201 0.000 T
2015 0.679 14.451 0.000 LR 0.019 14.177 0.000 EHER
2020 0.615 12.957 0.000 ER 0.017 12.558 0.000 EHER

FIAI S T o B L2 B EPV AR 2R 2K
) LA A R L 25 SR LA 2,

2010 4F A1 2015 AFH S 43 A 1 52 00 b R A
VY = AR 53 A 4 Ry, 5 6 AR EPV A8 (] 43 A B
B AH AR R s V2 s A B AR R R (H R B AR
FEASM TS BB ) PRk
B KRB X—# X DL 5 75 X — 343 X —
A E B SR, 2020 4E 8 S A0 A Kk AE B
ARk R TR]E AF KPS BB R T R T R
A& o PR R AT L b XA A R ARSI L G
A HE 1L 00 v D DX A Y L A R T AR 2k, I

b 20154

& 2

B AR ORI AR o 3 AR A T B4 7 M ol
Lty HE B B e T % B A [l A iR B
HMFm X X &R B WA
S, LRI R A (E AR R XK EPV 2 L
T ZL, BRI T . e EL XY
EPV % 388 MR £ 55 » B0 HT B9 R 4 AT 7 U 1 3 X
ML, AN ) B AR KT BV s el T AR L =
RYe AP AFAE AR 2 B F N B B )™
B 4 AU KL X R B A R A A A L AE R
R R, X R UL IR EPV AR(E B X AE B R
¥ 75 i AT =5 R

FEBEKTE
B 4 £99%
[ % £95%
[ % 290%
[ #90%
[ #£595%
I #99%
COxrEE

Fig.2 Distribution of hot and cold spots of ecological product values per unit area in Hebei Province
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Table 5 Index system of driving factors for spatial differentiation of ecological produdt values (EPV) per unit area in Heibei Province
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Fig.4 Interaction of driving factors for spatial differentiation of ecological produdt values per unit area in Hebei Province (2010—2020)
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