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Impacts of climate and land use change on soil
conservation function in Baiyangdian basin

Yang Chao', Zhang Lei', Gong Lei’
(1.College of Urban and Rural Construction, Hebei Agricultural University, Baoding, Hebei 071000,
China; 2.Center for Hydrogeology and Environmental Geology, China Geological Survey, Tianjin 300304, China)

Abstract: [Objective] The soil conservation function of Baiyangdian basin was evaluated, and the impact of
climate and land use change on soil conservation change was quantified, in order to provide scientific basis for
promoting ecological environmental protection in Baiyangdian basin. [ Methods] Based on meteorological, land
use, and soil data from 2000 to 2020, the INVEST model was applied to simulate and analyze the spatiotemporal
changes in soil conservation in the Baiyangdian basin. Scenario simulations and trend analysis were used to identify
the relative contributions of land use and climate change to changes in soil conservation. [ Results] @O The annual
average precipitation in the Baiyangdian basin was 445 mm from 2000 to 2020, with an overall increasing trend.
The precipitation in Beijing City and the northeastern part of Baoding City was higher than the basin’s multi-year

average. (2 From 2000 to 2020, the main land use types in the Baiyangdian basin were cultivated land and forest
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land, accounting for 40.16%—44.13% and 24.71%—27.72% of the area, respectively. The area of cultivated
land and grassland decreased significantly, while the area of forest land and construction land increased
significantly. Cultivated land was mainly converted to construction land, and grassland was mainly converted to
forest land. @ In 2000, 2005, 2010, 2015 and 2020, the soil conservation intensity in the Baiyangdian basin was
9 500,9 380,11 000,10 700,12 500 t/km*, respectively. The interannual variation showed a fluctuating increasing
trend, with a spatial distribution pattern of higher intensity in the northwest and lower intensity in the southeast.
The soil conservation intensity of forest land and grassland was significantly higher than that of other land use
types. @ Climate change dominated the changes in soil conservation in 93.07% of the area, while land use change

dominated in 6.93% of the area. [ Conclusion] Changes in soil conservation in Baiyangdian basin are attributed to

the combination effects of climate and land use changes, with climate change being the primary factor.
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Table 1 Six scenarios of impacts of climate and land use change on soil conservation

ip=s S, S Sie SMARL TR - A AR A Tk R IR Eh 143 M
Scc SI_c Ny . o
1 =0 =0 5. 3. AN A H A s ] S S A AR R 1
2 O 100 0 A A 5 - AR R
3 <0 =0 0 100 A A S R R
S.. S, . N X
4 <0 <0 5. 3. AN A R ) e ] S S o AR R A s D
5 =0 =0 100 0 RS 5 R R R
6 >0 <0 0 100 R S R R

TE S5 Sees Spe MR I B 1 HEL- F7 A WA A2 T -1 3 O 42k A b ) P2 Al B2 T b S O 45 kR fE R 3

3 RS0

30 BERERBEBEN T HR ST ESE

3.1.1 AR TAs 4 InVEST 5 B A B9 [ 76 12
RIS e SRS ) S I SN S s A N G = A5 1 I
AR, DARAEZ I AR IR . B LA,
TETE W AE 2000, 2005, 2010, 2015 1 2020 4F 1Y [ 7k
HOF B {H 4> 9 R 420.90, 414.92, 447.98, 436.39 FI
504.98 mm, Bk 2 EFH . 2015—20204F 1
R K HE 8 KR R B oK, O 15.72%, R 2 2005—
2010 4 kM8 Sk 7.97 % 51 2000—2005 4E [ K B d /b T
1.42%,2010—20154F /0 T 2.59% ., a5 [a] |, Bk &
o (L DX PP PR T T P A b X R TS L XA
Lb R T JE V8 A PR AS A 5B . 2000—2005 4F K
T L DX R K B/ T 2.4 % , I T 3 P e ok i LT
T4, ek i AE RS 5 2005—2010 4F , KI5 9T 1 X [
KRN 11.23 %6 , K3 T U 1Y R /K St s 55 48 n 5 2010
—20154F , KAWL XK B TR 4.71 %, RIH Il 3E
1) A 7K i 5 SR AR S 48 5 201 5—2020 4F , 4 i dek A /K H2:
RGN, I AT L X W 15.24 %6, K I 0T UE PG 1 1
16.53% o MATBUX K E , 3t 5 Rl P b 5 Tl Fn e T
RACF R BEK B TR AR B . RETT K
[] 77 R N T A B K S B B T A R T
2000—2005 4F Kz 2010—2015 4E £ 7E PR I F B . b &t
T4 B 7K e B Oy S 4 ek B K T R R T

ARSI I 5K 1T AE 2000—2010 45 FE K
N, 2010—2015 45 9 2>, 2015—2020 4F B 7K &
Ham .
3.1.2 A Rege T T E RE2ATUER,
2000—2020 4F 2% -+ Hb R FH 25 789 i 1 AR L 4] 3 3% 81
A B b > bR > b > g i b > K ek > oK
Moo I 32 EE A b R R 2 R R B b AR 53
S5 W SR R Y 40.16%~44.13% I 24.71% ~
27.72% o Horb B b h 2O RR 00 35t 47, T AR LE B 2R
ZARFFAE 4020 DL b0 FLUR SR B0 kb R g 15 FH b, T AR
Lo 3 S AE 24.71 % ~27.72% F119.19% ~13.55% , /K
$FN A I b L A9 S5 2D T AR BRI AE 0.33 %0~
0.55% M1 0.01%~0.03% . ¥t 3 ™ Ui X 42k + Ho A1)
SR LBE A 3, b DX R 2 R R A
b 1

NS 1B T S <o N R A el N
T AL L X B E T P LR L R e L SRR T,
P G B T I IR S 2 L5 o B N T A (VA RN
T JEPH , AL T H 3P 31, K B 0 X, 2000—2020
AERRCHE | IR P M v AR B b T R A K A 7 S
PR I SE U0 1S 00 A 3, Bk Ml | b 0 R R Y 5
B R A o L N R S S TP Ei gt
B 25 3ok T A 0 R % i S R e 2 X % A o i
FH b A 55 SR 58, i M i T 1.40 < 10° km”,
5 AR M TG FRAS AN T 9.40 X 107 km® Ak b R B Ml v



%5 3 3 A A5« A9 T b R T A X6 P D O e S R T BE ) 5 367

FR MR ol /0, B o T AL /0 T 1.20 < 10° km?, % 4 )i 61.43% ,2015—2020 4F- B b 5% A5 Sy # 15 FH b 4 1 AR
AT 110X 10° km®, 4 Hb % #% 4E BE BR , 2000— LU A8 Ry 55.32 %6 o MR b TATFR (%) 3 32 2 S T8 T R Ml 7Y
2020 41 #F Hh 1B A e /D R A Oy T R M ¥R, 2015—2020 4F W ] , B b 5 m AR b 11 1D AR
2000—2005 4F: B b % 1 1 FL A (4 48.76 00 # AW L T M L3 T T AR G 91.10% , 7E 2000—2005 4F L 4
AP HL, 2005—2010 4F B b 5% 1 g 2 15% FH M A4 T 75.43% , 2005—2010 4 Lt ] 2 83.48% ; 2010—2015
UL B T 56%, T 2010—2015 4E X — L 9 14 5 & A H A K 83.48% o

a 20004 b 20054 a2 c 20104

i
CIwRAL

(=

L 7 RN SN
& 2
fEkB/mm "

s p)
B§7k!/mr}’“ ~ A

BEKE/mm

#:582.1 #:558.9 F:679.2  N\_
1%:354.1 1%:338.3 fiK:383.3
d 2015% e 20205 o fiEKREER
‘ 600 1 CdfRwe C#k kKA
COdbxt OO A5 HE T R b X
[ N T o 5 R s I R i
g 500
£
I8
%
£ 400
300

2000 2005 2010 2015 2020

:626.2 HE
% T i 0 30 60 km E 4

1%:379.4 A

i:744.8

fik:425.9 _»
1 AFERE2000—2020 FEEKERNEHH

Fig.1 Spatiotemporal distribution of precipitation in Baiyangdian basin from 2000 to 2020
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Fig.3 Spatiotemporal distribution of soil conservation intensity in Baiyangdian basin from 2000 to 2020
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Fig.4 Soil conservation intensity and soil conservation amount of different land use types in Baiyangdian basin from 2000 to 2020
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Fig.5 Relative contributions of climate and land use change to soil conservation function and

driving factors zoning in Baiyangdian basin from 2000 to 2020
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