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Abstract; Land use change is an important driving factor for changes of storage and spatial distribution of soil organic
carbon (SOC). In order to study effects of land use change on SOC, we analyzed the spatio-temporal changes of land use
and their effects on SOC content, density and storage of topsoil based on soil sampling data and land-use map from 2006 to
2011 in Yangjuangou watershed. The main conclusions include that,

(1) Land use types in this watershed changed significantly from 2006 to 2011. The area of grass land, which mainly

transformed into shrub land and arboreal land, decreased the most with 64.030 hm*, following by sloping farmland mainly
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transformed into terrace; the area of shrub land and arboreal land increased rapidly by 39.697 hm®, and 46.404 hm’
respectively, which were converted from the grass land, terrace, sloping farmland, dam land and construction land; the
area of terrace was so small that the transformation was not obvious.

(2) Land use change caused change of density and storage of SOC. The increase of carbon storage due to land type
changes was 587.25 kg, among which the contribution from changed land types converted from grass land was 441.64 kg.
Within all the land use transformations, *grass land to shrub land’ , ‘grass land to arboreal land’ , ‘sloping farmland to
grass land’ , ‘sloping farmland to shrub land’ , ‘sloping farmland to arbor land’ , ‘sloping farmland to terrace’ , sloping
farmland to terrace’ , ‘terrace to grass land’ , ‘terrace to shrub land’ , ‘terrace to arboreal land’ , terrace to dam land’ ,
“dam land to grass land’ , ‘dam land to shrub land’ , and ‘ dam land to arboreal land’ showed higher SOC densities than
those of the original land use types. It indicated that these land use transformations were conducive to increase of surface
SOC and reduction of carbon emissions, which were beneficial to formation of surface soil carbon sink. However, other land
use transformations, which caused increase of surface soil organic carbon emissions, should be paid more attention to.

(3) The content, density and storage of SOC didn’t increase so much in Yangjuangou watershed from 2006 to 2011.
Nevertheless, soil carbon sequestration should focus on the long-term effects, and frequent transformations of land use types
may reduce the intercepting effect of soil carbon. The long-term utilization and maintain of vegetation reconstruction are
much more conducive to accumulation of SOC in the Loess hilly-gully regions.

Different transformations of land use types led to different regional changes of SOC storage. Those land use types which
converted into shrub land and arboreal land contained the most SOC storage. Therefore, it is of extremely importance to
protect forests to mitigate global warming, and the attention should be paid to afforestation and plantation tending
management. Only seeking out a suitable mode of land resources management, which is beneficial to increase of
sequestration of atmospheric CO, through soil and could reverse land degradation process, can it be the best choice for

mitigating rising levels of CO,.
Key Words: Land use change; Soil organic carbon; Yangjuangou watershed; Loess Plateau
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WF5E DI 6 T 22 T 3 X AR D7 19) 14 km A0 2= SR B - FEVA IR 8 (36°42'N, 109°31'E) | BRI 2.
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Table 1 Land-use type area, sample size and their proportion in Yangjuangou watershed of hilly region, Loess Plateau

) s 2006 2011
A _ : _ :
Land-use type HEAKUN FEA LA/ % HEAKUN FEA LA/ %
Sample number Sample proportion Sample number Sample proportion

b Grass land 35 30.70 26 22.87
HEAMH Shrub land 25 21.93 24 21.28

e ARBRHL Arboreal land 31 27.19 40 35.11

Ff HH Terrace land 6 5.26 7 6.38
YAk Sloping farmland 5 4.39 3 2.13
s Dam land 12 10.53 14 12.23
A1t In total 114 100.00 114 100.00

1.3 PRSI

RLARIN R B A i 2 mm 7 5 D0 2 38R 4% , 201 R FH Mastersizer 2000 ORI T , I 5 i Ak
P B KRR AT HLBORIBRIRER , AU FH 75 i B T S 5 8 - 38 0, T Y L 0.02—2000 wm , B
IR ZE/INT £3%;

SOC 5 I E - I3RS ik 0.28 mm B , SR FH v LA B R B AU A - 2 v R T OI 5
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2.1 TR AR R

PL2E B I 2006 A1 2011 4F % £ Mo A FHZS R (1) RIS 2 2006—2011 4745 + Ho I 54 F2 48
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[ 30.35% ; FHBEEAL R TR ARG T ALK 30.927 hm® | i 2006 4F5 1S5 1 33.91% ; Sopk e ks I, 250
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Table 2 Conversion matrix of land—use changes in Yangjuangou watershed from 2006 to 2011 (hm?)

; T3 KK FAPEN’
062011 A ke g 0L, RIUIR o, SRS
Grassland ~ Shrub land Arboreal land  Terrace oping Dam land onstruction Water orou

farmland land in total
ML Grassland 27.171 27.680 30.927 1.318 0.468 3.287 0.350 - 64.03 0
HEAMH Shrub land 3.875 4.779 2.909 0.005 - - - - 6.789
FrAMHL Arboreal lands 9.312 11.757 19.297 - - 0.718 - - 21.787
FEH Terrace 1.201 1.471 0.304 6.788 - 0.013 0.129 - 3.119
e b Sloping farmland 6.044 3.435 2.301 10.999 0.492 1.504 0.486 - 24.768
3 Dam land 1.637 1.972 1.666 0.229 - 0.326 - - 5.504
iiﬁfon land 2.472 0.089 1.590 0.424 0.062 - 2.286 0.262 4.899
5 A3 Roll-inin total 24.541 46.404 39.697 6.788 0.529 5.521 0.965 0.262 -

2.2 HHEAHLIRE AL

2006 4E LBV IR Z A WL 10.27 g/m?, H iR TR AR > TE AR Hb > B8 1> 300> 86 1 >
kb ;2011 4EFRJZ SOC %5 FEEL 2006 AEREAT Ay, SF-3{EA 11.01 g/m® , PIAEY SOC %5 B 23 8] 4347 6] L 3%
2 AR S 2 2 4 M % i AT (] A AR A 0 L3R 3. MCERBIA IR SOC % BEARfL Il (1&] 3) il 4, PE b i IX.
FJZ SOC % B LIKG N A= | JLA AR FH ST 2Bk L 70 S E AR I T A BACHbL 1) B2 O AN A8 B VEE AR Akl T
AR HbL 58 5 1717 58 B AR e DX DX DA A Ay = ) LA A P b 2 TR 2 B Ry e A0 Ay R AR AN ) e A 5

£3 2006 F£—2011 FXEAFIARE T BENHREETH (g/m?)
Table 3 Changes of the surface Soil Organic Carbon (SOC) density in Yangjuangou watershed from 2006 to 2011

e 2006 455 i 2011 P-4y 5
AR Land-use type Averageﬁ;fcﬂhﬁ:iy/jif 2%06 Averageﬁ;fcﬂiifiiyqif 2%11
FiH Grassland 11.05 12.06
FEA MM Shrub land 9.92 12.50
T A MHs Arboreal land 11.01 12.80
Wik Sloping farmland 8.34 6.94
FiH Terrace 9.84 10.12
i Dam land 11.48 11.65
A Mean 10.27 11.01
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Yangjuangou watershed from 2006 to 2011
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Mllkfifi %, -21.01 kg,

R4 2006 £F 2011 FREFAMEBTEANHREE BETHEX
Table 4 SOC density and storage change on different land-use types from 2006 to 2011

WAL WK TR -
BAE BAL(E BEAEALE
K 2 n A5
ﬁf#ﬁﬂiﬁ?@ fi? ) Minimum SOC Maximum SOC Average SOC A
Maintained land use types Area/m . . . . . L SOC storage
density variation/ density variation/ density variation/ L
) ) ) variation/kg
(g/m*) (g/m*) (g/m*)
i Grassland 271711.17 -1.76 3.56 0.25 67.93
HEABRH Shrub land 47786.79 -0.53 2.36 0.78 37.27
Fe A M Arboreal land 192965.24 -1.78 2.73 0.92 177.53
Wi Sloping farmland 67883.10 -2.78 -0.71 -1.30 -88.25
#HH Terrace 4919.21 -0.91 1.07 0.31 1.52
i Dam land 33255.18 -1.07 1.96 0.47 15.63
A1t In total 618520.69 - - 0.24 211.64

2.33  PREFRIFEAS HIHb IS 1 98 ML AS L X L 43 B

HE /IR 2006—2011 A4 IS U 3R 22 1 M e 28 1 1) A8 A {8 5 77 A0 FH b 2 78 3% )22 - B8 1) i 285 5 72 b
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BN 17 N RS TR 7 Y7 N P 8 I 1 N 3 1 I L R S B R R S R N N
Hit B FH T AR A P - 30U 30U - S 30U AR 33 - T AMR S5 5 e 2 R Bk 36 )2 - SR 2
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Fig.4 Comparison of SOC density change between changed and maintained land use types from 2006 to 2011
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