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Beijing—Tianjin Sandstorm Source Control Project Area
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2.Institute of Geographical Sciences, Hebei Academy of Sciences, Shijiazhuang 050011, China; 3.Liangjiayoufang

Central Forest Farm of Yangshu Forest Bureau of Shanxi Province, Shuozhou,Shanxi 037200, China)
Abstract: [ Objective] This study aims to evaluate the effects of different land use types on soil organic carbon
density in the Beijing-Tianjin Sandstorm Source Control Project Area, and to reveal its spatial differentiation
characteristics and main driving factors. [ Methods] Soil organic carbon data were obtained through field sampling
and laboratory measurements. Multi-source data, including land use types, climatic factors, vegetation
productivity, and soil texture, were integrated to analyze the distribution patterns of soil organic carbon density
and its relationship with environmental factors using statistical methods. [ Results] 1) The measured soil organic
carbon density under different land use conditions in the project area averaged 4.03 kg/m? 2) Significant
differences in soil organic carbon density were observed among various control zones, with the highest density
observed in the water conservation zones of the Bashang Plateau and hilly mountainous areas in the northern part of

North China (6.54 kg/m?*) , and the lowest in the desertification control zones of the Ordos Plateau (1.81 kg/m*).
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3) The average soil organic carbon density of forestland and grassland was 6.77 kg/m?® and 5.55 kg/m?,
respectively, both significantly lower than the national average, while that of cropland was 1.71 kg/m?, higher
than the national average. 4) At the control zone scale, soil organic carbon density was significantly positively
correlated with vegetation net primary productivity and silt and clay contents, and significantly negatively
correlated with the aridity index. [ Conclusion] Within each control zone, soil organic carbon density exhibits
varying degrees of spatial heterogeneity due to the combined effects of land use, soil texture, climate, vegetation
cover, and fixation degrees of sandy land. Sandstorm source control measures, such as the conversion of cropland
to forest and afforestation, have significantly enhanced soil carbon sequestration capacity, though their
effectiveness is constrained by climatic conditions and background soil carbon storage.

Keywords: Beijing-Tianjin Sandstorm Source Control Project Area; soil organic carbon density; land use;

vegetation restoration
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Fig. 1 Scope, zones, and sampling site distribution of Beijing—Tianjin sandstorm source control project area

1.2 @ik

R N R R S R e 7N AY T i g Y
B i K IR A B RN A R RE A N . RE A H AR XL
T, IR R BR AR B 2 AE SR A B, K TRl R AR Y
SEATRE SR G 5 I 4 340, 43 i T I 1 R 4
B O it R TTR 5 O A RN A MR B A AR . R S IR A
A S Y K 2 b 2 5 AR 5 K A KT XU B 4 4
] A S 1Y & N A A I PO 8

1) 4 R R

A R RRT ACR TR . K A RIRET
(1) 1€ T 28 7 B[R] £ 15 A 9 5 IR 25+, ) L A
Frpt A6 IR % B o 105 °CL BfTal hy 24 he HEF
R AR T & R T E R

On=— (1)

Ko, N IEARBUFR R  kg/m®sm T LR
kg; Vo £ HERAARL , m?,

2) - 3E 4 e I it 43 BR

- A BR R R T C, Y02 R R A T
i G R B B FE R BRI EE 1 030 °CF 5~7 min 4 52 &

SEN S X AR BRE S TR A AR A LR 1 B
BAOKE LR S 22 <C0.15 mm, FREL 250 mg B i, AR T4
HATZE A BRRAR R Gt 55 R 00 . 84N I R Rl 1 b
HEREEDTA @Sz pniEdh 28, R*=>0.999, £:IK 104VEE
A, R TANPRAERE EDT A LURA AR5 45 5 v e
3Bk I 15 JoT 1 43 4L
R EIEWY /T 1250—1999 "0 52 + Hemk 2
5 0T A A3 R0 FH 5 AN [R] ST Sk A b v Al R 5 3R 5
109 Y ER R S Je 77 2 i A8 T e A B 42 i s oA i
LIS BIA DT RR . K T IRk 6 o o o ) 1 e
BE S FEATWF S 2 <C0.25 mm, FRIBUSE &+ HERE S MR 3
L5 R R B N7 A ) AR AR P AR 3l A e R
TR A 9 o i 198 5 T3 St 435, A0k T R 90 e D F) AL X
J B o B R 45 Y 12 %0) 3 58 4 38 I8 ML T B 4 5
(SIC, %) HHAA N
CaCO,=V, X% (2)
SIC=CaC0,X0.12 (3)
%o VO BE 7 A R R T, m® s & o B bR o Y
B TR 85 2R A 406 [l U5 O R A 30 0 R 48, B ™ AR s
AR SR ARl 19 Tl P 45 o

http. // stbexb.alljournal.com.cn



284

K AR AR

%039 %

4 R BE 4 K

I L 43 3 RIS G B 43 A 30 0 a2 - ks
il = N E B/ 1 /S il == o i R RGN
/NGF O R 10,52 mm 9 15 L b o 0 2E 1T 0% o BR R
SR 5 F) O RE BE AR <72 mm B RE & BEAT I , 4
ANFE I 3 O A o R B — TR AE
#Hr (Udden-W entworth) k7 2% %1 43 97 32120, 43 5 i+ 54
FhoRE (<20.004 mm) | #y iP (0.004~0.063 mm) | #> Fi
(0.063~2 mm) Y 5 o F S5 8 0 43 12 R0 0O A B
Gy BT AT B A A5 R AT A O 15 B 4 AR o8 B
R T
1.3 #HE\HH

+ A HLEK & 5> B (SOC, %) KA HLk 55 5
(SOCD,kg/m* , B AR N

SOC=TC—SIC (4)

1
SOCD=-——->" SOC, X h, X BD, (5
100 - )

s TC Ry 4398 4k 5 155 43 84, 76 5 SIC g o HL Ak x
B, % 5 SOC, R i )2 £ A LK R S
B, Y0 h R R )RR, m BD R ES (E 0 T
RFU B kg/m’,

MR TR R B CAD 45 T TE 28 Bl 5 K &=
() FAE o B 7K B0 6 R 1 km A3 R B AR R
Vi I 7K B BUOHR 4R (1901—2023 4F) , Bl ok I T B %
VKR A U0 B RE 22 B0 v W e 28 B R R T
MOD16A2GF £k 7= i -

K 2 W E 7 22581 (Multi-way ANOV A 56

SOCH 4 50%
075 150 0

SOC/T fit 4 %%
0.75

SOC I 4140

0 075 1.50 0 1.50 0

10
20

[
oo

5, 5 5, 5
o 40 o 40 o 40 o 40
1 15 13 1
i:; 60 i: 60 i; 60 i: 60
100 I-HHe 00 -BHE 1o 100
SOCHi i+ ¥%  SOCHiEL 4%  SOCH L 7r-4/%
0 0.75 1.50 0 0.75 1.50 0 0.75 1.50 0
1 J L J 1 J
10 10 10 ] 10
20 20 20 ] 20
g, 5, 8 B 5,
i 40 o 40 o 40 ] i 40
s % % : o
I 60 I 60 I 60 ] i 60
100 [ - 100 IV-ib i 100 | V-t 100

& 2

SOCHE 5 40%

Il -5 4k

SOCH 7 ¥/%

T R U5 5 6 B IX R AN ] A i R AN [ [ 7
b e - 3G AL 2% BE 1Y 22 5 o SR T AH DG 23 B i A6
35 5 KLVD U A 3 B IX B S LA B S SR K
O FORL L S R DR R A OGP K. SR
IBM SPSS Statistics 23.0 81 #4784 G 15347, %
J Origin 2021 }% ArcMap 10.8.1 F/4HAEE -

2 FERE5HH
21 TEBNBRESHAHESS ST

ASTE] 4 b F1) FH 97 2K SOC Y i 4 J2 18 B8 14 i 2
N 2) o Ho BE 0~20 em BRE)Z P SOC
AR HHER U BN, KRR ERZ L
HESOC 8 #,0~40 cm + 2 W B 3% TR ,40~100 cm
42 P U R AR . 5 2% S A e AR b 5 T R
A H X C I D) B b A AT LA BT 12 43 25045 )2 B 4b TR
HKE, S L. MHb b IR BRI MR HE 7E AR S K
2 3 e B 2 2 il MR SRR A R AE L I v R
Al AL B B 1L b K R TR SR VR BRI CID 0~10 em +
J2 M SOC ik 1.22% , % )2 SOC 3 R, 2 W] 46
PR 52 % 2 2 A PR P SCE R, X IR 1
AL JZE ()5 ) 1 A AR R o Y 3K T - BRI VD b Vb
b4 M A BRI CIVO N T AR SOC Bl 4 J2 78 B 3% K i
ok A1 1 3 2 S 25 /0N HC Al 3 DX % N T bR el R R
EARHL [ AV A v BRI VD L T Ak - i IE 3 X
IR RS 8 v D - % BR BB 0 7 b (VO3B b R Ji 7 B X
B9 B -2 % sh v L SOC 1 25/ T B M HLBE + 2 %
JEE B4 T B ARG 1) R A AN B

SOCHi k4% SOCH k4%
075 150 0 075 150 0

SOC it 4 %%
0.75

0.75 1.50 0 1.50

10
20

[
oo

i 40 e 40 il W
5y B oy
I¥ 69 Iig 0 ¢ 60

M1 -4ty

100 V-5 100 V-5l 00

SOC i 41 4%
0.75 1.50

SOC T it 4 #0/%
0.75

SOCHE 7 40%
0.75

075 150 0 1.50 0 1.50 0

[
oo

w40 40 i 40
% % ®
i’:} 60 ‘I'.; 60 il 60

- - V-
EHERE 100 | EEE 100 T ATHME 100 AT AR

TEANBRRESHHNIES 6

Fig.2 Profile distribution of soil organic carbon mass fraction
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