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Abstract: As the capital of China, Beijing has experienced rapid urbanization and industrialization during the past three
decades. The analysis of variation of its carbon storage in agricultural land and response characteristics to land use change are
of great significance for regional and national regulation of low carbon utilization in agricultural land. Using the second soil
census data in 1980 and the results of soil testing and fertilization in 2010, the topsoil carbon storage of agricultural land were
calculated and the vegetation carbon storage of forest and grassland were obtained from biomass inversion based on remote

sensing. The response characteristics of carbon storage in agricultural land to land use change in Beijing from 1980 to 2010
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were analyzed by combining the soil and vegetation carbon storage and land use change information. The major results were as
follows: 1) the carbon storage in agricultural land of Beijing increased from 75.29 Tg-C in 1980 to 81.13 Tg-C in 2010 by 5.83
Te-C, the soil organic carbon (SOC) storage of in agricultural land in Beijing decreased by 7.51 Tg-C, whereas the vegetation
carbon (VC) storage increased by 13.34 Tg-C; 2) the in agricultural land area in Beijing decreased by 14.11 X 10* hm’
during the past three decades and cropland decreased by 14.62 x 10* hm®>. Most of the lost cropland was converted into
construction and forest land. The forest land area increased slightly by 1.13 x 10" hm®, whereas the grassland area decreased
by 6.29 x 10* hm’; 3) the SOC storage of the maintained land use types of in agricultural land in Beijing decreased by 297.63
x 10" t, and the loss was overcompensated by increased VC storage of 1095.21 x 10" t. The carbon storage of maintained land
use types of in agricultural land increased by 97.58 x 10° t. The carbon storage of maintained cropland and forest land
increased, whereas the carbon storage of maintained grassland decreased; 4) the land use type conversion resulted in a
decrease of in agricultural land SOC storage in Beijing by 75.71 x 10* t and increase in VC storage by 212.49 x 10* t. The
carbon storage increased by 136.78 X 10" t through land use type conversion of in agricultural land in Beijing. The conversion
of other land use types to forest land resulted in an increase in the carbon storage and the opposite conversions were not
conducive to carbon absorption; 5) the implementation of plain afforestation, returning farmland to forests, and other projects
would be beneficial to the carbon sequestration of in agricultural land in Beijing. In the future, we could improve the carbon
fixation capacity of in agricultural land in Beijing by controlling the reduction of farmland area, optimizing the internal in
agricultural land structure, and reducing the frequency of conversion between land use types. The results of this study could
provide a reference for other regions and countries to improve the carbon storage of in agricultural land during rapid

urbanization and industrialization.

Key Words: Beijing; in agricultural land; carbon storage; land use change; soil carbon density; vegetation carbon density
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Fig.1 Flow chart of forest vegetation carbon pool’ s calculation
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Table 1 Parameters for vegetation carbon storage of crops in Beijing
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Category Crop types ! d Category Crop types ! f
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R 2 1980.2010 L RHRAMBAEE
Table 2 Carbon storage of agricultural land in Beijing in 1980 and 2010

A+ b ] 20 T % B Carbon density/ (1C/hm?) T it Carbon storage/Tg-C

Land use type 1980 2010 Ak 1980 2010 G5y
J3T Total 30.68 39.79 9.11 13.11 9.91 -3.20

Hi il Cropland +- 35 Soil 22.40 22.50 0.1 13.11 9.91 -3.20
TEBE Vegetation 8.28 17.29 9.01 4.58 6.29 1.71
ST Total 77.64 91.82 14.18 57.44 66.93 9.48

Ml Forest land +- € Soil 39.43 34.39 -5.04 28.65 25.06 -3.60
TEBE Vegetation 38.21 57.43 19.22 28.79 41.87 13.08
A3t Total 35.62 33.63 -2.09 474 4.3 -0.45

HiHh Grassland 13 Soil 34.26 30.17 -4.09 4.56 3.85 -0.71
FHBE Vegetation 1.36 3.46 2.10 0.18 0.44 0.27
J3t Total 55.52 67.39 11.87 75.29 81.13 5.83

J&3T Total 1% Soil 32.06 29.94 -2.12 46.33 38.82 -7.51
FHBE Vegetation 23.46 37.45 13.99 28.97 42.31 13.35
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B3 demLiEEEE(1980.2010)
Fig.3 SOC densities in Beijing(1980,2010)
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Fig.4 Vegetation carbon densities of agricultural land in Beijing(1980.2010)

A 5 MR AT 5 b T AR AEHR B ARALR LI X, =3 2 o] AR LA AL R T R

3.3 Ak Mk B S 1 500000 ¢

331 AREE ARG 700000 | 1 0 10805
(RFF DI B S B RS A I N 3 BF . e | W 2010

IR T, 1980—2010 4F 45 14 4 i Hi 28 AU AR FH fe 400000 o

SR RGN 797.58% 10" t, Hirp | -3 fig s 297. < 23323‘; :

63x10* t, F Wehfig B 35 0 1095.21x10% v, A ] & 100000 |_||_|

MO AR R,y 776.82X10° 1, i ol N

R 1 97.40% , 200001 - b
Mi%ﬁ?}%%%é@ﬁﬁi% , %%ﬁﬁi’@%i@%ﬁﬂﬁi Cropland Forestland Grassland

SERBRELIN 38.29%10" 1, ERR=AAERIUA B 5 1980—2010 AL HHR A EXWEREL
FURIBRAERON, EBELAE ATHUIBAE ABEIN, B0 £ 95 115 T aren change of agricutural 1and in Beiing trom1980
HUBR S B0 . PR3r FH Ml 2 780 A0 R b T B M - SRR A 0 2010

B9 304.50x10% ¢ F 31.42x10% t,

5 B i 2 40 B2 6 3 P b XS 78 (80 A S R e A e 238 P RO i o 4 S 36 3, PR R A b o
It BEYEIN T 17.14 «C/hm?® KT A0 52 oAb 38 AR Bl A 235 B B35 It 19.22 «C/hm?® ) JE PRI AT B84 JE 4R ARl
P AR R 5 N A i SRR /N TR bR, AR A 2 B A8t 1) R LA B Bk i B 185 0 1081.32x 10% ¢, 4R 714 1
36.04x10% t, oA KAz SRV A I B Hb T B0 B e 8 B 1S 0 2,04 1C/hm®, At LRSI 13.89%10% ¢t
3.3.2  FLAL R R AR 1

1980—2010 4F-Jt 5l 4= HuFI R AUEL A 5 | AL i A FH b fis A8 AR A 100 L3 4, 25 SRR, th T - R 2
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Fig.6 Distribution of land use types maintained and conversion of agricultural land in Beijing from1980 to 2010
- ) IS B A SR AS G fidt i 880, A B TR AT AL, AR 1 S Al P b 2 R4 (AR S0 Ay e i ek Dk
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x3 REIHFALBORAMBZERKRESEET

Table 3 Carbon storage variation of maintained land use types of farmland in Beijing

TR AR LIERRGAEE L BRI AR PRAE L SRR R AL

Iiimdﬂzﬁi? Ari?mz SOC density change SOC storage change ~ VC density change ~ VC storage change Carbon storage change
/(1C/hm?) /10% /(1C/hm?) /10%t /10%

B Cropland 343156 1.12 38.29 - - 38.29

MHL Forest land 627334 -4.85 -304.50 17.14 1081.32 776.82

EiHh Grassland 67370 -4.66 -31.42 2.04 13.89 -17.53

A1 Total 1037860 -2.87 -297.63 10.55 1095.21 797.58

x4 THFARBVEUSIENRAMBREERKEETN
Table 4 Carbon storage variation caused by land use type conversion of agricultural land in Beijing

o eme R R AR ARG RIRRRE AL MR AE R IE  SRR AR L

+ ) FH 2 A4 [ SOC density SOC storage VC density VC storage Carbon storage
Conversion of land use type Area/hm? change change change change change
/(tC/hm?*) /10% /(tC/hm?) /10% /10%
#HEHb-FRH Cropland-Forest land 44661 -3.03 -13.55 46.29 206.75 193.20
#HEHb-FLH Cropland-Grassland 15408 -5.12 -7.90 3.45 5.31 -2.58
#HFHb-7K I Cropland-Water area 15645 0.76 1.19 - - 1.19
HF -2 I Cropland-Construction land 156691 0.9 14.08 - - 14.08
/it Subtotal 232405 -0.27 -6.17 35.3 212.07 205.89
- Hi Forest land-Cropland 32761 -3.31 -10.85 -32.43 -106.25 -117.10
MRl -FIH Forest land-Grassland 39635 -6.55 -25.98 -28.91 -114.57 —140.53
Mh-7K 38 Forest land-Water area 4599 -5.49 -2.53 -40.62 -18.68 -21.21
M- 5 M Forest land-Construction land 13559 -0.66 -0.89 -25.61 -34.73 -35.62
/it Subtotal 90554 -4.44 -40.23 -30.28 -274.23 -314.45
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TR AL IR R AL AR B A R R AL S R

TR 2SR [TEA SOC density SOC storage VC density VC storage Carbon storage
Conversion of land use type Area/hm? change change change change change

/(tC/hm?) /10%t /(1C/hm?) /10%t /10%t
HiH B Grassland-Cropland 18016 -4.27 -7.69 1.23 2.22 -5.47
B -HHE Grassland-Forest land 38971 -5.98 -23.30 56.17 218.92 195.61
Bil-7K I8, Grassland-Water area 1802 -7.35 -1.32 232 0.42 -0.91
F-FE B AL Grassland-Construction land 4788 0.48 0.23 1.06 0.51 0.74
/it Subtotal 63577 -5.05 -32.09 34.93 222.06 189.98
K3k -BkH Water area-Cropland 9672 0.39 0.37 - - 0.37
JKIF ML Water area-Forest land 5547 -4.53 -2.51 49.39 27.40 24.88
JKIF-HEH Water area-Grassland 1517 -4.52 -0.69 3.32 0.50 -0.18
/it Subtotal 16736 -1.69 -2.82 39.5 27.90 25.08
A HL-#F L Construction land-Cropland 33472 1.6 5.35 - - 5.35
AP Construction land-Forest land 6637 0.28 0.19 35.87 23.80 23.99
B FA -4 Construction land-Grassland 1422 0.2 0.03 2.07 0.29 0.32
/it Subtotal 41531 1.34 5.56 29.9 24.10 29.66
KA Hs-#F L Unused land-Cropland 142 2.44 0.03 - - 0.03
F A HIHL- M Unused land-Forest land 142 0.33 0.00 41.59 0.59 0.60
/it Subtotal 284 1.39 0.04 41.59 0.59 0.63
BTt/ ¥IA Total/ Average 445087 -1.7 -75.71 9.26 212.49 136.78

EAS I R ARG ES S BoR  BE AL A bk 230y = 3R A B AT, v B T 2000 4246 Tl
FFAA I IR B PRIBUR , 3336 0 A b bt s A 0 e i A DI ) - S MILRR 0 I , L s AR TR -
HURSRFR B B R0 14 AN B, T 336 AR 22 7T R A 1 1) 52 0 s 2 67 T A 07, tho T i RGN ) A 5
FH 70 1 AR HERR A B T REATAE R IAAAH Y AN ARSI B R I P R B SR
X 5 2RI 4 AT — B 25 5 WA A R B R A LR 3 AN i o, AR 2 T —
ST 45 ] 1t 288 TR0 0P R4 R B 5 | 245 4 1 R AR AR A5 B B s B A8 A 0 AT B A AR A o) A iR
ML ST 2 2 AT T AR RS | B Ay A P L s RIS B A 5k ) AR AR, AR 9 R FH A 3] - S50, B+
Pt B L Tk A 2R b A B A AT I [RI T N (2010 4F ) BT A N & A T R FH2E R R AL BIAT fE i
JSCH b2 S 1A P M T Rl i 18 0 A 8 85 R 5 LR AT 5 vl 1) S PR A 56— 0o ) 3 T 2 £k P b, A
BT AR M fE A B R AOBRAE ) e, A 9% e 1 A s ol HE B A ( Soil sealing) , B4 T+
8 55 4N R R K 28 B, 1 R 5 35 A9 e 1 RIS (PR A S Pt 1T g 3 A SRR R IR 8 5 , XA
HURR (4 43t R AT, S 3850 e fis B A8 s A T v 7

4 it

ST PR T A3k T Ak ) A 53 T 1 P e e s %o = b ) T 28 A 1 o 187, 6 A Sk BT Ib 3 T DA R 3R
FE A T b [ R BE ) B EE S S, i TR BRI, A SCR TG 1980 41 Ay 4 A1) 2 A0 U 3 T 1980s
1) 388 SRS AR VT B, EL A FE A AR (1 km) 3 AT RE 350 MR AR (LA 98 45 SRAF A R 25, ARHIFSE 4
FW 3 22 = ARG T A M A DR 14.11x10% hm?®, Forb DI A hy 3 b T AR 2 14.62x10°
hm? 8229855 N RFSE 45 R B, 1985 4E 3] 2010 4EJb 504 F T AU /D 12.15%10* hm?, Hod 4 i AR
WL 14.20%10° hm?, BEABFFEZE RS RS A A, Sy — 2, RIAAHIIE N B RS E S 80 +
R FHAS AL IR 2 78 AT e 2 VW L

MRAEFRATARF TSR , b 25 = A7 (e AU Rt T AR FH bR £ et 0 SR I A 1, {FL 3 2 B oy AR b A% A 3
B B st 10 ] B 2 A S R A A 0y P b R e e 28 B 34, PR L 1) B A 30y - B i et BRI, T B2 e
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TFHEME FHEA VLR S R AERI AT RE S T Rty — Bt 15 (IRAT X /0 T 10 4F ) JTHEFR S8 i) [
1,2010—2020 IESERBFAM () ZJ5 H A PR & 2 TGPk 2 IF 2 8 A R0 # , J6 s i iR FF e pk | F Ji
TEAREE TREEA BRI, (HA RS, ISR TE P, AR Hb 45 2E RY (0 56 A TN % 0 B8R A 4 S ik
RIS, 2 AR 1 = R S AL AR T ALK A R 3R, R K T 3 sl A T s N R 25 A AL , s/ T i 2k
T[] Py B 4G 23R ALK = b 1) P A A G B i v BG83 2

i =R T T YT S Tl Ak AR ETE s A AR Ak S K AR s i P L, A
5% 45 5 S 7 B i 2 oAy 1A P 1 R 3 - BRI i e 350, 3K SV = Ay T i P S, ek T A R M SR
DRI T SR AL T M B 22 SR R AL b TR S RN AR, A B R T AR AR AR B R Y IR R,
XA EE o, i b 1 - S 1 B N 2R A . SR IAT AR AR T X R s i S R
IRV, AT B 5 240 A i P i )l P M 28 70— | A MLBRAE K )3 24 A 710124 R gt
SESE T B AT X T 15 FH 1 - SRR AH DG A 5% 1 224 v T - 39 DT R 52T S 4 S 5
IR T R P 3RS R T IR A 1 1) 5 T 5 o R LR

A b FH AR b S B i et ) 52 Ml A2 AR 2 ) B S ASBIFSE 4306 1980 4F I 2010 4F W54~ B[] 15 s 22 [A] 1Y)
- R R AR b Bt fids it AR A EAT 0BT, = AR PR SR A LA A R A AR Ak AR D e i AR A R
BB TR AMESY . A, EAR BBt B T S B AR SR SR R AR ) 8 A BT 5 i AR AR 25 L
&R BES BN E LS IPCC BFFRES R, A — & RE A B WAt 5 i (0 B S0 O 5 76 - S8 i fif it 1158
A TGRS S R R TR & i, (O R )Z (20 em) BEEA PR S I TIE, LEAREZ
Aib- 5 BEAIF 5% 1T R A B M 4 T A S 5 T P b s i et %o - b 1) P 72 A 1 o 7 AREAIE | A SRR S 55 A
Ak | S TCA BRI 5 25 )5 T S A Sk = b 1) FH 788 A K HGBe 8807 AR5 %) o a5 1)

5 #ig

(1) 1980 At AR FH Mk fifi 12 75.29 Te-C, Horp -3 fith i by 46.33 Te-C , AH BB it B4 28.97 Te-C;
2010 AFEdbmt A FH b msefit fohy 81.13 Te-C, Horp - S fifi it 38.82 Tg-C , A B Wk fii it 4 42.31 Tg-C; WF5E I
()b 5 T A R A A4 T 5.83 Te-C

(2) =4, At et U D 14.11x10% hm?, FEIE K 9.70% , Horr | #k o i AR st /0 gl Gk | i
RO 14.62x10* hm? | 322 ) hy 152 FH i FIUPR - 5 A b 60 0 g RS AR AR X A8 /0N, R b T ARG T 1. 13 % 10°
hm? | BT AU /D 6.29% 10* hm® |~ 22 [A] (AR L EE AR5 M 10 K

(3) 1980—2010 4F-t 50 i FH 2 ARG AS AR () o FH B ik i 1389 0 797.58 %10 ¢, Herpr | = 3980 figh o v /D>
297.63x10* t, A BERAE TG I 1095.21x10% t, Bkl ARHLAGRAE 30, B0 Hb AR i /0

(4)1980—2010 4, iy T~ - HbF| FH 2SRk, b i A FH b - S8 e it k2> 75,7110 v, AE A B fih £ 34 in
212.49%x10* t, BMERAg EE I 136.78%10% v, HoAth FH b 2 RUHE Sy AR s (SH A5 B i 2 1840, 5 B TR I B, Akt
At Ay Al FH i 218 TR ) A I A it it 02, i B — R AR BT

(5) 3 2 =P AEAb T AR FH b TE RRl /D | Bl it WA 14 I, B b e A SR A B B S, A
A SR I B A TNEF 4 12018 1 - S it e B AIR . 1 S AR IR AR A TR St A B 38 I At s i 4k ]
e, ARl 5t Al A s i A R ek 2 FH b S R i) A T TR DA R AR e G , S Ak
A FH Hby P BB 2E R 35 LA 8 v i 23 W PR L AR 5 BRI B b 1 o A B 255 DA R ik it . ASBIFSE AT
DA A Al X3 R 4 [ AR MR 3k Tl A6 Tk flast Bt v B T4 F e figg i B it — 2 2%
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