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A DR S R A SR . Ma ' T SR
P (HWSD, EBEHN AT - 10007 RE ) FIEPIC
BERIPPAL T 3 B 47 K 5 = I 0 H 1980—20104F 119
A LA AR

HJE ML BB mT LUE 1, i T 52 3l 4
BOR R PE AT AN Z B BRI, E AR R 5 A P
fiie DX AP v K 22 08 P A 2 B — RO - B3R
717 25 FEAN [i) i 1 R 4 S 5 40 P % A4 285 S 5% il (1
o, IREZMFRRM, M5 B 7E i E) A s A
R R R R, fER— R LW
BT g ok iy LA e — R ]

I T
Xuzhou City

REAISR A 2%, mIREA AHUPE, ] BEFT &L,
JRUJE I R S ot ORI 8 A L Rk
COLMRPETH i T, BRI A i [T RUEE 4T K X B
B A [0 R Ml A PR il T A 2 S b, - ] e D 174 5
filh, ELAN Ti) 2 5 A SR 430 ) 161 A S50 2 ol A A AR A
SR AR R R X B A5 B A T AR R RN, R R
SRR — A DX L L /NS TR RO 4 48K
0 P 1 R AR AR 22, XA T RB L B IE AT A Y
Hh S B B0 AL A B i . LT, AHFST R
IR R [T 153 <10 A i 8 2 O GO T 7S N | -
X7 ) 3902 hm > EHAE RN WF5E X, 328 FALE
Py b 3R Ak 2 35 TR B Ry 1A A P b BR Ak 2 0 R A
# ( Denitrification and Decomposition, DNDC )
R M X 2010—20394F [A] A [7] CO, ik 2 T &
TN 5. 1:25J7. 1:50J7, 1:100J7 .
12400711 : 1 0007680 K. . /NZRFHE L
B RO 1 3 HLR AR AL, IF 3L H i XU R L
e EAN Y1+ 500 KAl RO 2t Ak At 1 1l R
JEMR IR 2E, 25 RN AR COLME T T 3R E
S AT AR UL m e 3 B %) o P RUE N Ak A%
A ) LR AL 285 5 1) R e R S A B

1 MRSk

1.1 #HREXH#ER

TR IX AL TVLIRE LA (116°217 ~ 120°54'E,
32°43' ~35°7'N) , ¥EfRMN . ExW. faik. U
GRS A, B AA5.23 x 10* km® (A
1) o AR Ry I 57 R PG 1 2 PR A

HRWH
Lianyungang City

Ehil
Yancheng City

BT VLA b i st B A 5 A

Fig. 1 Geographical location of the study area
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Zidi o ZHLIX LB DR F, 80% Ak Hh i) 1 HiL R
PR R, AR E3.90 x 10° hm? 7 2 hE
FREEAW L, . PRBEL . EEAE L,
3500 o5 2 M XS b S TR 53% . 24% . 8.8% .
7.9%F6.1%, 58 EHEF i 322+ 280 1 L 4]
AT R REFONEEZ s  I AR
Y. WIARDICRW . N s B R AT AR .
1.2 DNDCHEEE Y
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B AR W R AL 23 R A LB s g 1)
ALy AT . O W E R . RIEY
AR AL 3 TR, HAE AR AR 4 A
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@ IEAA . AR R B3 T RIAL, X ERA Y
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ACHIEGE R R A M S 7E A b DX L L Y
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oA 1, BA e GERM . Z5RRY], R
DX S 5 A H UL () 1R 25 1 4 R N 4.34% 5 T35 4s
XN 2E (MAE ) A7 R % 22 ( RMSE )
I3 9R0.53 g kg™ F10.89 g kg™, 1HEIWIDNDCH R AT
DL FF G 2 b A HLAR AL, o 2 R G
HERTHE AT S Sk [21 ]
1.3 HUEEAM

+ RS SR F 1 2 5T ~ 12 1 000456
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G MG . A GOR E GG RIS AT il Y A
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HERW . BT, Esl . WM. LS YT
200 EL (T ) B Rk R Ok, HiAth S RUE
BR300k B A Mg . A8 GO 2 ) R X)
ST PRI AE b 2R ARS I 3R e SR AV v A P b M 4 42 5
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P PE L 25 il T R Yy i A o 151 B e 38 ok o
THEE KRS (Genetic Soil Classification of
China, GSCC) (3R1) , 7E1 : 5 JEFHALL
AN 314, 113 R 4864 LR, L
) 1 e PS5 6 e RUBE 2 [R) LB A 3% H R
FHShi&s [22] PR “PKB” ( Pedological Knowledge
Based method, PKB) ¥%. ®—KMNA HEVIIHE
Ml . Bk, 258 & pHA AL

BRI 75 B A b B s E RIS E ()
VEY ™= PR AL . REAIT . WSO A A i
FEAEED A BB, LAKEAE . RFAEFR LA
FE , X B ok B 72009 AFEVEIR4 Y
GRS TR, R HR EEOR AN T ILHIX T
AEZH AL 1980—2009 4E 1% H % i MR AR S
. H BB K SR . ZERTALE T, R[]
il FERUBE N R A BB w40, LMl 45 B AN
[ENFHRFEAE,
14 ARESEEFHERKRE

FEARBF T, LL1980—20094 < 4 K4 1
2009 AFAC HASERGOR BRI E L 5T ~
1 : 1 00077 6/l R + 38 95 175 2010—2039 4F
CO, 76 IEH B 3 oy Jl48 0.5 £5 . 1Ay
3G . MARIPCC Uk E, HHETHICO,
JE T35 3379 ppm, 1995—2005 4EHYCO, 4EHS K58
HM1.9 ppm U LI AR, I I A K R
A BLR , ARBESEAEDND CBE R fr i L |34
KA CO, R BTG 5.
1.5 RITFERERHESH

AN LA Mgl S B (i) T BUImAAR
AN R Z (dSOC, kg hm™ a™') HIA HLHR
ks (TSOC, Tg C) BIHEARIT .

APS = ) APS, (1)
=1
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AMSC = Y ASC, (2)
f=1
TSOC = Y (APS; x AMSC,) (3)
=1

dSOC (kghm™a™) =TSOC /APS /30 (4)
KA, APSHAFSE X Fih R A (hm®) , APS,
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Table 1 Characteristics of the soil maps different in scale from 1 : 50 000 ~ 1 : 10 000 000
| BERC | —
eI K LS T
Number of Number of Basic

Mapping scale Source of soil maps

Soil property

soil profiles  polygons  mapping unit
1:50000 LI SEG TR AT AT (1982) Bk 983 17 024 L
County Soil Survey Office in Jiangsu Province ( 1982) Soil Series of County Soil species
1:250000 {L3R8 HIEEEDAE, Rl (1990) M B 209 3950 i
Soil Survey Office of Jiangsu Province, Agriculture Press Soil Series of Soil genus
(1990) District
1:500000 VLI L% 45 » A AL (1990) (O ERUF 64 1411 TR
Soil Survey Office of Jiangsu Province, Agriculture Press Soil Series of Soil genus
(1990) Province
11000000 4TS AAE, PREHLE M (1995) i RS 21 685 + 5
The Second Soil Survey Office of China, Sinomaps Press Soil Series of China Soil genus
(1995)
1:4000000 EFERER o LT b, R W R P E R 21 65 S
(1978) Soil Series of China Soil subgroup
Institute of Soil Science, Chinese Academy of Sciences,
Sinomaps Press ( 1978 )
1210 000 000 H [ERE5 Bt el L IRAF TSI g, Ao ikt (1988 ) SHEES 21 26 W
Institute of Soil Science, Chinese Academy of Sciences, Soil Series of China Soil subgroup
Science Press ( 1988 )
EREA G (kg hm™ a™') 5 nFoREBESG S Al HIGETHE AL N3.90 x 10° hm?, 2y /5 4 [ 52 b S T

2010—20394F LAy (h=1, 2, 3, -+, 30) .

R T HE A M A AR ) L 9 R SR P X
A HUBRALL R, AR 5T — T4 95 b 5 b
AR [ R R S R i A v A7 % 4 [ A 43
M, o5 — 5 AR R 228 (% ) Z4aXHE R FR AN ]
T REE CBR1 2 STTRUBE ) ASADLAY 1Rl 23 10 ] Bk
MR RN

y=1 (x.-x,) /x,x 100 |

A, yAMIEZE (%) 5 x A1 :25 J7, 1
Jio 12100 5, 1:400 J5A11 2 1000 J7 REE
B [ Bk R (kg hm™ a™') FIERERE (Tg) 5 x
g RO TR 1 5 T RO A [ e
F (kg hm™a™") FIFEBESE (Tg) .

2 RS

2.1 COREASHEETARGERERE®RRE
EMEE

AU DXCAE Bt e PR AR A 1 - 50 RO R A 5

BU3.70% 2 0 WER2AT LB, 2010—20394F
M IX 5t - AT WL B 2 COL MR B A0 T i 3 ok 52

W, 1 SHRET, COMEEAEIE R Y
(1.9 ppm a™') FEaf FH#EE0.56% 11 . 2FfE@FT

BHE R 5 9 h357 . 360H1365 kg hm™ a™', [Hk &
%ﬁ(O~500m)jﬁ%¢ﬁ4208\4238ﬂm293Tgo
M ARG K F, 73R COL MR AL B [ B o R
/NF0. 0~100, 100 ~200, 200 ~ 300, 300 ~ 400
AR T 400 kg hm ™ a™ 595051 5 A5 b 52 4tb 43 g AR
10.06% . 0.21% . 1.71% . 12.41% ~ 16.87% .
51.56% ~ 53.07%#128.09% ~ 30.60% , i &K
COME T N A A iz X &, Xt 5RE¢
FH IR SE R 2 Y L X — R M CO,%
FEF A AR R O G AR, (R KA G Pk
RIS, FEYIHE R TGP B, 185 - 9 [ Bk AE
J1 7 =05 R T S RO A B R 2L
S A 38 SRR R LA i 43 )8 51492 ke hm ™
F17.27 kg hm ™0 0 HHFFEEY, KRG
FA HLIE R4 S Al P 19 26 77 0 FVE RS #1340 4t
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BAGRIEAA L - 5T RERRUE N 3L HE, COk
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T1: 2577 ~ 1 = 1 000J7 ] 4F £4 [&] B 8 5 455 411

R HIAE0.89% ~ 60.54% . 0.81% ~ 60.71%
MO.15% ~61.02% 2 [H), [& fife & 5 #5481 22
P BIAE0.60% ~59.22% . 0.37% ~59.39% Fil
0.02% ~ 59.71% 24, X FEH5&KAHERET
BRI AR R IR LR 22 A o6, AR £
FEX SRR A B4R, L )m v o) =
T ¥ B BIL BB AS B S 1 R R

20T LU L ASTRL ] ROEE T 9046 4 A HLAR
FFRL 55 AF 247 8] ffk 3 28 22 0] 349 77 76 B B 28 4 O

30 C O, BE b BE R Rl 25 X6 4% A4S N BE AT 24 [ B o R
)75 S i B S A S HE4.9% ~ 50.2% . 5.0% ~ 48.8%
M3.8% ~46.5%2 10, GHAEL11.0% ~30.0% .

18.7% ~29.4%M3.3% ~ 28.3%Z 1] ; M%< & MlpH
Xof AN ] RURE TS (18 4 147 [ ke 328 5708 S fip o 8 KL X AR
HARGE . — Bk, P Hgea Pl e, &
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— RGIA HAE BERS S A HLAR PR RZ,
VUG A HUBR AR, T Ml 77 Ak,
- 18 FH R AL T 3 A R AR g B R At A L
TCHLI A 1A S B A AL 0 B BRI b R e
o, HA HURR o i R Y R, R
Je 51« 5T7 R A AR AR A 40 1 38 HLak
(6.00 g kg™ ) FEERIRR S (28.0%) , F3
ﬁzol0—2039@!‘@Eﬁtllcoz‘?ieﬁ‘ﬁ%fﬁ&iﬁﬂfE’Jg
ARV 34 [ 8% 14 R AE 357 ~ 365 kg hm ™ Z i), 1 : 100
TEHIL 40077 R R4 ?ﬂﬁhi%ﬁmw{ie@?;ﬁﬁ
FE R, ik E]6.85 g kg ' H16.91 g kg, fH
Bk EREN, 25832%H30%, FE6X
2Ff URE A 31 C O B A HHLR 4 41 247 [ ik 33K 6 A
11360 kg hm™. 1 : 1 00077 RJEEFE3FPCO M JiE 4b B
AR R R AR K, BaE350 kg hm 2,
TR IZ R E R E R A R A23.4%, 1
1 i A HLBR AL 2 BT A RO R AR,
4.64 ¢ ke''c W HWPHRE, FdbHIXT = 1 000
TR R0 iR HHEA LR BRI RN R T
BRI O R CRRUET RN, MXTTWIE, 1: 250
1 2 5007 KBE R AR C O, He BE kb 35 i AF 247 [ Bk o
800 -
700 - \8
600
500
400
300

200
5100

——1:50000 —=—1: 250 000 —&—1 : 500 000 —o—1 :

1000000 —o—1 : 4000000 —e—1 : 10 000 000

TE: a, b, oJFBIPHCOTEIER N AL 152 50,565 . 1fEFI2%

Note: a, b and ¢ stands for atmospheric CO, concentration increasing rate at 1.5, 2.0, and 3.0 times the normal rate
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Fig. 2 Predicted average annual carbon sequestration rate relative to scale of the map used and scenario

http: //pedologica. issas. ac. cn



3 4] BOHEAT U X CO M T i = T 5 st - A LS UL iy 52 629

FHLR [ s R
-2 -1
dSOC (kg hm™ y™) 0 60 120 240 360 480
<100 100 ~ 200 [ 200 ~ 300 300 ~ 400 =400 I ™, | 1)
W oa, b, /BN CO7EIER BEZR FEEE0.54% . UEH24%; 11 :50 000; I1 1 : 250 000; III 1 : 500 000; IV1 : 1 000 000;
V1 :4000000; VI1: 10000000 Note : a, b and ¢ stands for atmospheric CO, concentration increasing rate, respectively, 1.5, 2.0,
and 3.0 times the normal rate; 11 : 50 000; 11 : 250 000; ITT1 1 : 500 000; IV 1 : 1000 000; V 1 : 4000 000; VI1: 10 000 000
FE3  AN[RICO, MR BE 3 Ind 5 T 64 il B RUEE iy 564G MLAR 4248 1 25 (B /3 AR

Fig. 3 Spatial distribution of average annual carbon sequestration rate of the upland soil relative to scale of the map used and scenario

http: //pedologica. issas. ac. cn



630 + 1 2% Eile 54 &

#2 COREARBETARGEREARILZMETIERMES EHEREXNES E TS H

Table 2 Initial soil properties of the uplands in North Jiangsu and stepwise regression analysis of average annual SOC sequestration rate

relative to scale of the map used and scenario

COLIEH B ER 48 55 0.56%

R ‘e ion i sase rate 1.5 times the normal one
R B TE CO, concentration increased at a rate 1
il el RUEE ,
Number of AR
Mapping scale ) ) )
simulation unit WG LI Bk K u RZM,J-
p
Initial SOC (gkg ™) Clay (%) Bulk density (gem ™)
1 :50 000 17 024 0.2877%: 0.300%** 0.035%*:% 0.012%%% 0.634
1 :250 000 5170 0.117%%: 0.194% %3 0.0027%%:% 0.026%*:* 0.339
1 : 500 000 2119 0.4593% 3 0.200%** 0.04 1 *#% 0.046% % 0.746
1 : 1000 000 1229 0.125%%: 0.1893%#:* 0.056%*:* 0.06 1 %% 0.431
1 : 4000 000 224 0.0493% 3 0.125%%:* 0.015%* 0.040%* 0.229
1 :10 000 000 86 0.502%%%: 0.110%%:* 0.022%* 0.031* 0.665

COLTE IE & BNl 14 & 1A%

T CO, concentration increased at a rate 2 times the normal one
il el RUEE
- Number of AR’
Mapping scale ) ) ) i
simulation unit Ve LR Bk A ; R,
P
Initial SOC ( e kg ) Clay (%) Bulk density ( g cm )

1 :50 000 17 024 0.286%%* 0.294 %3 0.036%%:* 0.013%%:* 0.629
1 :250 000 5170 0.113%%:% 0.19 153 0.002%% 3 0.025%*:* 0.331
1 : 500 000 2119 0.458%%:* 0.200% %3 0.04 1 5% 0.047%%:% 0.746

1 : 1000 000 1229 0.119%*:% 0.1873%%: 0.054% %3 0.060%** 0.420
1 : 4000 000 224 0.0507%*:* 0.117%%:* 0.014%* 0.038%* 0.219
1 : 10 000 000 86 0.488%*:* 0.1 14553 0.022% 0.030* 0.654
COLTEIE & 3 m3d 4 b 5w 248
T CO, concentration increased at a rate 3 times the normal one
il el RUEE
- Number of AR’

Mapping scale ] ) ) ,

simulation unit T‘Uﬁﬁ\ﬁ’m@é %*ﬁ gi . R adj

p
Initial SOC ( g kg D) Clay (%) Bulk density ( g cm )

1 :50 000 17 024 0.285% %3 0.283 %% 0.038%*:* 0.015%%:* 0.621
1:250 000 5170 0.105%%: 0.189%%:* 0.003%*:* 0.014 %% 0.311
1 : 500 000 2119 0.457% %3 0.198%*:* 0.04 1 %% 0.046%%* 0.742

1 : 1000 000 1229 0.109% 3 0.184 %% 0.05 1 %% 0.057%%* 0.401
1 : 4000 000 224 0.038%* 0.033%:* — 0.020%* 0.091
1 : 10 000 000 86 0.465% % 0.115%%*% 0.025%* 0.028%* 0.633

TE: o, wflexx 551 RIRp <0.05, 0.01F10.0017KF L& EMHIE s ARVHIRE,, 43 5 7% 25 5 fife e J8 0 V) 8 Jis 14 728 S5 fe e
Note: *, *¥  and *** Significant at0.05, 0.01, and 0.001 correlation level respectively; AR* and de,U significant degree of variant

explain and adjusted degree of variants explain respectively
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R, 43 AE232 ~ 244 kg hm 7 F1141 ~ 142
kg hm 22 [H], 33X — 7 T2 PR Ry 2 RUBE 9 R 75
AXHEZAG, 43590 h22.9%F125.3%, 55— J5 1 J& 1
FHATR 2R EAIXT AL, A E1.32 g em ™
1.30 g em™ . AHIREYN, LAY RES%
AL, AU ok g A N

SR, b5 AT LRI 58 b I e 8 19 +
e B R 22 R BB E R B RCOMKE TR T 5t
A HLBRB LSS R a9 KA T e, ROy R EBIR £
e rh AR AR . YT AT AR RN L
5 )R - 438 1 ol L B P i R A3, T A0 A TR/
(14 - 3 S AU ] Pl R e A iy €] e R A ok 2 v ) ]
BE M 55% 50051 9 ) oAb - e 70 200 AR Z AR ST K
BH, B 49 T B ) RO/ DN 5 B30 R BREARE Ak 2 %oF
FEAS DKIRAG A A ALK . F R RS S AR W b Bk
A 2 AR L A UK A A S S R P AR S e, T A
BAN TR) ) PR BE R [R] — M DX 4 A IR A5 L 45 g 22
SRR
22 COREASBEETARGBERESLER

EfREMRE

R IR A X A S R AL 7R
Pt A1 = ST HIEUE R £ 51206.8 x 10* hm?,
7R b XS M BTN A9 52.67% . NR3ATLLE
L ARSRRR COL e B Ak BT 3 7 454 RUEE i 4F
B g R 2 S K. 1 5T RET, €O,
TEIE B BOR FH 0565 . 15 2% Y [ Bk
ROy 375, 3781383 kg hm™ a™', [EIHk &
W H23.27. 23.44F123.74 Tg, &5 1 X[ B
MEMSS% . 125 RET, 3FCoub B
(14 AH L AT 359 [ R B I T 5T, HEA T
224 ~236 kg hm™ a2 8], FEFEFIZZRE T
BRI oN19.8%, EUTA R/, MAE
HM1.32 g em™, “HEHAH T HERBK. 1 5007
JUBE3F C O,k B Ab 38T ] 4 A A 12y ] ffk 38 32 J2: ifr
A B R E R /N, AT 144 ~ 145 kg hm™ ™'
ZIH), 3% FE 5 RE T8 e I a A Pk (6.90
g ke™) FERMRAIBIRI & (27.85 g k™) K.
HAh 34N R AR R R C O, 96 J3E Ab BER A9 4F 2 [ B
MR ST REMEARAK, —BFAE352 ~385
kg hm™ a™' Z 1],

Hht WEREL EE WML LA
1 575 ROEETR 4300 o5 75 A6 52 b S T AR 19 24.319%
8.13% . 7.31% . 5.64%H10.27%, TEiZIJE Tix4

Folr - 24 0 4 349 [ e o 8 25 SR K, A T326 ~ 379
kg hm™ a2 8], {FBf A ] U 24k, 8+
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AF 38 [ Bl R OR JE X 3 - 2K AR R 22 43 il
TE14.2% ~ 61.4% . 47.7% ~ 78.4%F18.6% ~ 88.7%
ZME. #1500 ~1 : 1007 KBE R 4 2 [ B
ORI BN STHRE, FEERIXINR
JE T 78 F AR A HLIK 230 55 T 1.50 ¢ em ™ H16.70
g kg™, BE VI LR A LB RN 2 5 X R R T4 H I
W, BEEAEL 25T M 2 5007 RO R B4 2
BRI RN T SR, FREEHTRIFE W
MR AR B& TRE . #Egit, ZE2KEL S
T RE R BRI AT DL h4.25 ¢ kg™, MifEL 2 2577
L 5075 RE T 50 51°86.50 g em™H17.93 g kg™’
K AR AL 2 5T RE R 205 96
Jb S S B 1.48% F10.18% . Bl % il I R
AR, X2 RRAAE I E 51 STTR
JEAH 2 R K, & A RUE T 9 A X 5% 22 43 3 7
3.95% ~ 326.86%M14.27% ~ 87.20% = 7] , 41 )% +
TE1 2577 ROBE T AR [ A ol B /N T 1 57 R
2R T IR IR A HLER M 9.16 ¢ kg™, BRI &
38 1%, TiiJe & X P4~ e & B 53 5 11.66
g kg ' M18.6%. FAHFFEM, BIhHA HLK S i
I, DA AT a0 R AR AR R AR
SR, DN A TR A A SR AR - 4
R 7 AEL 10005 ~ 1 4007 34N RBER
Ao R A G R T 57, EE X3
R TR IGA B (7.37 g kg™ ) A E 1
BRL (46.3% ) YA T HaEE A L T
M2, TR RO R g3t B A% 2 AR
4y [ e 3 %6 2 S 2 MR F R BEME AL S 1 1 1R
P (PR A LR . RS A ES ) , Mix
[ e A ) 52 1) A 47 ] sk 38 23 FARE £ S 1 AR
MELR (F£3) 202 i, REEH R
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AR R A IS, i AR s, X —TF
T2 TS A R A AR, DL R BEEL
(4 38 0 B U 2L 5 5 — T 2 i A TR B PR
) R A K AR AR A, DT A B AR 4
MR R A . WARDEGROR A, A 3 [ i ik %
Z A R E R i K2 A Kt At 6
T REP IR A, X AR AR A RUE R A A X R
Z 9 T3.95% ~ 326.86% . 4.27% ~ 87.20%
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Table 3 Average annual carbon sequestration rate (kg hm~

BEETARSERES T WARWEREEMERS S

a”') and total carbon sequestration ( Tg) relative to soil type, scale of the

map used and scenario

CO, e iE 18 . 1:50 000 1 : 250 000 1 : 500 000 1 : 1000 000 1:4000000 1: 10000000
A €O, _ =853 BE8 J=N T IES s BES s B=N T
concentration L Soil Total 2 Total =¥ . Total 2 Total 2 Total
, type  dSOC dsoc dsoc dsoc dsoc dsoc
increase rate amount amount amount amount amount amount
a T 375 23.27 224 16.82 144 1051 378  29.76 370 29.57 352 27.02
Hht? 348 9.96 338 5.99 165 3.49 372 3.84 415 6.07 370 12.80
(R 347 231 166 0.53 136 1.18 297 242 287 1.07 276 1.63
i 326 2.80 208 2.59 175 12.02 338 245 300 253 250  0.36
AR E® 175 3.7x107 =397 -8.02x 107 184 3.47x107 273 0.06 376 0.47 — —
ey 211 0.36 27 4.39x107° 199 0.36 293 0.52 292 0.001 — —
s 1 371 0.12 194 6.14x107° 81 242x107°  — — — — — —
P mAEY 335 3.21 199 1.93 38 0.36 306 250 305  4.24 — —
b i 378 23.44 226 16.98 144 10.54 380 2995 372 29.76 356 27.88
Ht? 351 10.04 341 6.04 165 3.50 375 3.86 417 6.10 373 1291
(R 349 2.32 166 0.53 136 1.18 299 244 289 1.08 277 1.64
Frige® 327 2.81 209 2.60 176 1.21 339 246 301 2.54 250 0.36
R E® 176 0.04  -397 -8.01x107° 184 3.48x107> 273 0.07 377 0.48 — —
at” 211 0.36 28 4.44x107 202 0.36 293 0.52 292 0.01 — —
gt 374 0.19 194 6.16x107 81 243x102  — — — — — —
W L© 337 323 200 1.9 38 0.37 308 2.53 307 4.27 — —
c WL 383 23.74 236 17.71 145 10.59 385 30.32 273 29.80 361 27.70
H+® 357 23.74 366 6.49 166 3.51 380 3.92 421 6.16 380  13.17
oy +® 352 10.20 167 0.53 136 1.19 302 246 295 1.11 281 2.57
FraE® 330 2.34 210 2.61 176 1.21 341 2.48 303 2.56 252 0.37
oy 177 0.04 =395 -7.98x107° 184 3.48x10> 274  0.07 379 0.48 — —
)+ 212 0.36 29 459x107 203 0.36 294 0.51 293 0.01 — —
%+ 379 0.12 195 6.19x107 82 2.46x107  — — — — — —
WAL 341 3.26 202 1.97 0.36 311 255 311 4.33 — —

F: a, b, c%EU%C()Z?ﬁEEI”‘%’iﬁﬂﬁ%i%%o.s{ﬁ\ fEFI2f5 455 a, b and ¢ stands for atmospheric CO, concentration

increase rate 1.5, 2.0, and 3.0, respectively, times the normal rate @Fluvo—aquic soil, @Saline soil, @Cinnamon soil, @Brown

soil, 3)Limestone soil, ©Lithosol, @Purplish soil, @ Lime concretion black soil

47.7% ~78.4%H8.6% ~ 88.7%Z [0) ; 1M [ Bk & 42
32 B RUBE S e R 2 A K+ A i R
d, BX3F A A A AN RO 9 A X R 2 i A F
6.22% ~316.76% . 0 ~99.72% . 48.41% ~87.21%
ZIE, Wik, A 577505 1 e HLacai o8 o —
5 T R e A AN [ 11 PR RJE Xof 45 A A 39 20 3t B g A
PR ZE RN, 55— J7 R T AN ] 4 82 A 3 64
RSN R T oy EE Y

23 COREASHERTARWNEREZITEHEX
MEHEREREMEE
IFRATTLIE Y, ARECO M E AR s 5 F IR

Hiy X 4% Hi 2 T [ s R RS 2 AR R, fEL 5T

FROEETR, HiAh PG A6 30 0 24 M0 [ it 3 3 LR i e K

3FICOLN T 1) BB H R A 397 ~ 407 kg hm™ a™

ZIal, SR T12.78 ~13.10 Tg Z ], 5%

Al DX e 5 F 1R 309% 25 A 5 T F R ¥ 9 <22 Y ] i
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Table 4 Average annual carbon sequestration rate (kg hm™ a™') and total carbon sequestration ( Tg) relative to region, scale of the

map used and scenario

CO MR JEREm 1 :50 000 1 : 250 000 1 : 500 000 1 : 1000 000 1 : 4000 000 1 : 10 000 000
i K SN SN S NY SN ISy IS8
CO, R TR T T R R
. Source Total Total Total Total Total
concentration dsoc dsoc dsoc ds dS dsoc
. \ of date amount amount amount amount amount amount
mcrease rate
i 321 4.95 157 2.38 182 2.63 343 4.16 339 4.99 334 4.12
7Y 371 6.81 342 6.47 105 2.01 360 6.04 364 7.18 349 6.86
a i ® 346 7.99 224 5.16 117 2.73 325 6.79 328 7.62 338 6.68
B 397 12.78 199 6.52 129 4.24 370 11.63 378 12.61 367 12.44
i 334 9.56 242 7.36 174 5.55 387 1296 375 11.58 354 11.84
e 322 4.97 157 2.39 183 2.65 344 4.18 341 5.01 337 4.15
7 372 6.84 344 6.51 106 2.01 361 6.06 366 7.21 352 6.91
b i ® 348 8.04 225 5.2 117 2.73 327 6.83 330 7.67 341 6.73
wm® 401 12.9 201 6.61 129 4.25 374 11.75 381 12.72 368 10.63
i 336 9.64 273 8.3 175 5.57 394 132 364 11.85 357 11.95
e 325 5.01 159 2.41 184 2.66 346 4.21 343 5.04 341 4.20
7Y 375 6.89 348 6.57 106.5 2.03 363 6.10 368 7.26 356 6.98
c ipaa 352 8.12 228 5.26 117 2.75 330 6.90 334 7.77 346 6.82
wm® 407  13.1 203 6.66 130 4.27 380  11.95 388 12.94 378 12.73
i 336 9.64 273 8.3 175 5.57 394 132 364 11.85 357 11.95

TE: a, b, oZMiCOMBETEIE WA 148 10.50% |

IR a,

b and ¢ stands for atmospheric CO, concentration increase

rate 1.5, 2.0, and 3.0 times, respectively, the normal rate (DHuai’ an, @Lian_vungang, @Suqian, @Xuzhou, @Yancheng

ORI W RN, 3R CO AR FETT Y 4 35 [ ik ik
RATF321 ~325 kg hm™ a ' Z[H], EHEENT
4.95~5.01 Tg ZIH], 5 %A M X A s i 1Y 12 %
Khio W 1 ER WA Mg i A A R CO,
3 A BHT B A 22 [ Bl 83 4 0 A 371 ~ 375,
346 ~ 3521334 ~ 342 kg hm ™ a~'Z[], i [ A it
Ir7E6.81 ~ 6.89 Tg, 7.99 ~ 8.12 Tg £19.56 ~ 9.80 Tg
Z I,

N 1 L e R R W W v TR, — TR
SRz X R HLIR B Ak, AU S.S g ke,
i A FA LB AR5, 2Rk F 615/
17.44 kg hm™ a™'; 7L A 006 HLBR 5 &= B R
WAL, H5.7 g kg™, AAENEFIAHUACHEA 255
WAL H365F115.44 kg hm™ a™' Mehh, BT BE
T R 2 KRR IX, BRI A, ZAEEEE
903 mm; I 22 4b T B T 1] S Rl 10 2o 8 1R <
WX, BN L, ZAEFHAET 052 mm L A

WESE R, 1o 00 e T 2t 2 foff b 398 v R0 Ok 2 7Kk Ak
T E, WSRO A YR AL,
A WL R SR A

B & il R ) AE 4E, DN D C 7R B L
g b b X4 b 2T e T 3RORT R G 22 R AR
Ko ZHIERERmRE KW EER, 15
TiROBE B APLAE A R HE, C O MR AE I H 8 N
R LS . I A2AE3 M SRR
122577 ~ 1 : 1 0007 KB4 ¥ [ f 8 2R 14 4 0
TREMIEL.89% ~T71.70% . 1.61% ~71.50%
M1.87% ~71.60% [0, [F B & & KB R
ZMAE0.73% ~70.48% . 1.02% ~70.61%
M1.31% ~70.54% 200 . MHXFTE, & K&
RUBE 52 fe /NP SR e 2, 3FFCOM PR T + 25
Ji~ 1 100077 REE A 35 [ e 1 42 0 455 400 1 22
A FE4.05% ~51.09% . 4.66% ~51.24% Fl
6.25% ~ 47.92% 2 [a], [l ik 5 8 AR 40L 15 22 70 ) 7
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0.81% ~51.92% . 0.80% ~ 51.91%#10.60 ~ 51.90%
Z I8 o oAt 34N b 9 T AR RN [R] C O b B R 4541l (8]
RO ] i 38 238 RS 4DL 1R 25— I 7E0.7 % ~ 68 % Z 1],
17 [ il Ao et A AR 25 7F 1.2% ~ 67 % 2 [ o

SR EE, AT R A 5 A 4
14 A SR b % i 5 T ] i k2R B B 25 AR K, X
2% 5 ] PR RLE B A IR BREARE AL 5 1) - 498 AR
Ko PRI, 7645 o0 At 5 i R A D HE B SR i 22
— 7 T AR B8 AR AF 5% v 45 MG T R 58 22 KU, kg
BB IR R s 55— 7 N R AL 45 SR A1
SEME, A JE A DX ST H ARG B 1Y) - SRR
SRR Y .
2.4 AHHEMSH

T2 FH A Wy 3 BR A 27 155 AU R 4T+ S8 B A A
U TG 3 B I 77 AE — E R B ETE L BRARAR
F 78 iz T g 7540 P B0 - 8 T M s fa) S5 5 Y
“EIBET AE i MR TT, Bk T DNDCAE RS Y
PAT, AHE i T A A GO T AR B i, A
PLGE RARIRIFAE— E AT ENE . H—, RHEH
SO LRI AR AR K ), (HRAHIF S i
AN EBE . AR PEE SRR
WA AR R DL BT o iz < B
Fi/NERIAIT, X —E R L2 T BN W
St BT, RRBAEE RN REES BT AR
AIKSVERH, WA RBEFE T LA 1980—20094EF
SRR R H2010—2039 4EFEAT A HLER I 221k
B, IR 78 7 o ke M0 7 Ak AR it A0 25 A2
BT T AP AR . 5=, BEE AR HX
ZUF AR, Jrdb R R R 30 afy LA ]y s
KHEARK AR AL, 73X 26 B AR Tk FE AR YA ADL v i
Ao WAL, ARHBFFE o B 18 T A& /NEE RN R OK il
PAEY), SR T X P I8 B A H At /N T AR A A
Yo B, 76455 AT il 22 0 o, D
FREUHE T2 A = i A FH B 1 K s A AR o

3 45

Bt o F A LS TR 709% DA L, WA A [
il P IR A 1 B4 P2 X R SR C O, R B2 T i T 3% 1= 1l
I 28 B AL AR HUL 1) 52 i % o 2 6 ] o T ek 2
S CTERRIHE” BUREA EE R L, ARk
F, 2010—20394F [ CO, MR EAE IEF s 2 (1.9
ppm a ') BYFEAE DRSS 5. 25T, BT

B TS SR — 0 4 A 5 G R 7R E R XU R B
PRI« 577 T [ Rk E 3505028357 . 36071
365 kg hm™ a™', [EBRE A5 R42.08 . 42.38F
42.93 Tgo {HHE—5 NILABGIEI R LR E, %
Al PR = 335 128 T B ARE A I 1 T R 4 B )
P 22 5 %F 7] — XA LR B = A AR K e, ARk
COL R B T 3% 5 M AT AL A 401 b 2 5 338 F 1Y
B R IE R EE A, BHET, 1 10077 6 B
iz 0 T4 e it i ik SR RN B T AL, AR TF
FINEERAE, RKCOMRIETHE T IZNE LA
DXL 5 A 0 2H R b 2 T Y [ i TSR] 25 S 5
P PEANAY1 © STT REBILZE J 22 AT /N, 31X
— 7 THE B T 9% RUBE 78 v [ A FLas A 5 v Al
M EEdE, 5 — Uil TR X AR =1 5
TRBEREST , AT« 1007 RBE R [ Bk o %
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Effects of Mapping Scale on Simulation of Soil Organic Carbon in Upland in the
Scenario of Elevated CO,

HUANG Linbin""?> ZHANG Liming" ** LONG Jun' YU Dongsheng’ SHI Xuezheng® CHEN Hanyue'

FAN Xieyu' XING Shihe" *
(1 College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

(2 National Engineering Reserch Center of Juncao ( Fujian Agriculture and Favestry University ) , Fuzhou 350002, China)
(3 State Key Laboratory of Soil and Sustainable Agriculture ( Institute of Soil Science, Chinese Academy of Sciences) ,

Nanjing 210008, China)

Abstract [ Objective] Agro-ecosystem models have been extensively used to predict changes in
soil organic carbon ( SOC) in farmland in the scenario of elevated CO, in future. However, currently most
of the studies rely on maps of only one or certain one scale, and little has been done on influence of map
scales on prediction of SOC dynamics in the scenario of elevated CO,. China has a total of 140 million hm’
of farmlands, consisting of 110 M hm® of uplands and 30 M hm® of paddy fields. As upland soil is enormous
in area and high in carbon storage, it plays an important role in sequestrating carbon and mitigating climate
change. Owing to the complexity of carbon turnover processes and dynamic response of carbon to environmental
conditions, recent years have seen progresses in using process-based models to simulate historic patterns
and future trends of SOC variation in agricultural systems. The DeNitrification-DeComposition ( DNDC )
model based on human activity data, land use, soil parameters, daily temperatures, and precipitation
is used to describe biogeochemical processes of C and N recycling in the terrestrial ecosystem. Currently it
has been extensively used to explain mechanisms of carbon turnover as affected by the complex interactions
among soil management, crops, and climate. [Method] Based on the uplands in North Jiangsu, China,
the 1980—2009 meteorological data and 2009 farmland management data of the region, soil databases of six
different mapping scales, i.e., 1:50 000, 1:250 000, 1:500 000, 1:1 000 000, 1:4 000000, and
1 : 10 000 000, and 3 different scenarios set for the period of 2010-2039 with atmospheric CO, elevation
rate being 1.5, 2.0 and 3.0 times, respectively, the normal rate ( 1.9 ppm a™') , this study used the DNDC
model to predict carbon sequestration rate and potential as affected by CO, elevation rate in the region with the
data of the most detailed 1 : 50 000 map and quantify the uncertainties of using the soil databases different
in mapping scale to simulate SOC dynamics in the upland-crop ecosystem. [ Result] Results show that
based on the 1 : 50 000 map and in the scenario of the atmospheric CO, concentration rising at a rate 1.5,

2.0, and 3.0 times the normal rate, the average annual SOC sequestration rate in the topsoil (0 ~50 c¢m)
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layer of the upland of North Jiangsu during the period of 2011—2039 was predicted to be 357, 360, and
365 kg hm™ a™', respectively, and the total SOC sequestration was 42.08, 42.38 and 42.93 Tg C,
respectively. However, the prediction varied sharply with scale of the map used. When the average annual
C sequestration rate predicted based on the 1 : 50 000 map was used as baseline, the use of the other maps
would generated deviations ranging from 0.89% to 58.09%, 0.81% to 60.13% and 0.88% to 58.92%, in
terms of average annual C sequestration rate and from 0.60 to 59.22%, 0.37 to 59.39% and 0.02 to 59.71%
in terms of total C sequestration, respectively, in the three scenarios. [ Conclusion] It could be concluded
that the effect of scale of the map used on prediction of SOC in the scenarios of elevated CO, is significant. In
general, heterogeneity of soil properties in a region would often lead to variation of the prediction of SOC,
which is mainly attributed to the disappearance of some soil types and spatial distortion when the map of small
scales is polygonized. It is, therefore, essential for studies in future to use soil maps of large scales for data
in quantifying regional SOC dynamics.

Key words Soil organic carbon; Upland of North Jiangsu; Mapping scale; DNDC ( Denitrification

and Decomposition ) model
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