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Fig. 1 Geographical location of the study area
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Table 1 Characteristics of the soil maps used in estimating regional carbon storage relative to mapping scale
FIBEECE: S A B il < 5.0

EAIIN
Mapping scale

R IR

Source of soil maps

Number of Number of polygons  Basic mapping

polygons of upland units
VLA 5 B A I N5 (1982) +Fp
1 : 50000 20 260 17 024
County Soil Survey Office in Jiangsu Province (1982) Soil species
LA s A N, Aol it (1990) +J&8
1 :250 000 4679 3950
Soil Survey Office of Jiangsu Province, Agriculture Press ( 1990 ) Soil genus
VLIS LHEEA A S, Rl st (1990) + &
1 : 500 000 1 629 1411
Soil Survey Office of Jiangsu Province, Agriculture Press (1990 ) Soil genus
SEH SRR AN, EMBE R (1995) +m
1 : 1000 000 853 685
The Second Soil Survey Office of China, Sinomaps Press (1995) Soil genus
b E B Bt LT T, L kL (1978) I
j
1 : 4000000 Institute of Soil Science, Chinese Academy of Sciences, Sinomaps 88 65 -
Soil subgroups
Press (1978)
B B Rt LT BT g, B R AR (1988) _—
i
1 : 10 000 000 Institute of Soil Science, Chinese Academy of Sciences, Science 33 26 -

Press (1988 )

Soil subgroups
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Fig. 2 Spatial distribution patterns of SOCD of the upland soils in North Jiangsu based on the soil database of “Soils of County” relative

to mapping scale
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Table 2 Statistics of areas of various types of upland soils relative to mapping scale ( x 10* hm®)
+3%
Great soil groups 1:50000 1:250000 1:500000 1:1000000 1:4000000 1:10000000
1 Fluvo-aquic soil 206.8 250.4 243.3 262.4 266.5 255.8
#h 1 Saline soil 95.42 59.14 70.59 34.38 48.80 115.5
# + Cinnamon soil 22.15 10.63 29.07 27.23 12.50 19.84
FEHE Brown soil 28.71 41.44 22.88 24.23 28.20 4.90
£ JK 4 Limestone soil 0.72 0.67 0.63 0.83 4.25 —
i J% 1+ Lithosol 5.79 5.35 5.94 6.02 0.00113 —
2246+ Purplish soil 1.07 1.06 1.00 — — —
3 ¥+ Lime concretion black soil 31.92 32.41 32.30 27.33 46.39 —
BTt Total 392.5 401.1 405.7 382.5 406.7 396.0

K, HC362kghm?

1 257 REE T A HLERE A 51 0 5
JRUBE B AR i 22 43 AL A 1.94%50.20% , Ui I 7E
CEG AR ) Bi i T A RBE I HLIR 2
Ao bRy (WWE2) o Hik, JRd
Hb X5 b AT LR B T B0 i h e BT STTR
Fb 51 ROEICHE PE A B0 mT SR L = 2500 ROBEACES,
—ERRE FURRIER S A . TRV, =
HAEp <0.01 LakF 25 5 W 37K, a7 i e )R
(R R AE 3 R 2 XA BB B A B AR s e, X E S
1t 2575 RUBE T &40 WL 25 B 48 e 1) 46+ B4k
RE BRI EAE (R3) o 1507 RETF
(78 HLER % B Mg 51 0 507 R B9 AR X e 22 4>
MH3.22%50.02%, —H1Ep<0.001 LikF| =R
BEARY, XEFEREFZNEFHAR L. i+
FVER A LRI 2 B 20 3881+ 57 RUE IR 70.69
0.16510.07 kg m™>, 1 : 1005 K EE R HIA4 HLER %
A S 1 0 SR 22 R AR, AH X 22 4 31
KF7.45%59.82%, —HAAEp <0.001KF I
kFREZER, HERREEHN45.04%, "EEM
i DR 2 o) P st R S o WL 2 3 A8 v P AR B R R
WAL R % R AR W s A ST B B
geit, 1 5O REE R ARIERER 00 Bk B
1.29H11.66 kg m™, il : 1007 ] EE T 5051 h1.16
M0.77 kg m™, BB TR AT 12, X i
R E B ROBCHE 12 T 38 BB it B A B A A 1 e
I Z B AN B R it — 2B i K. 1 4007 R

N A HLRR 2 R 523 1.60 kg mTPR165.08
Tg, 51 : 5 RELEp <0.01KF b iks) i 225
o BN T AR RS, — 7 B —
A A 58 5l A 5 A 58 AR Ak o 5 S B0 AR
s o — i Bt 2 R RUE ) R AT 40 A AL 2
BARAE L R A 22 R R R AL B R R Y
ARETE (F2) o 11 00007 RE T REEA
XA LA B A A 5 1 ST RUEAHZEAN K,
HAANERAMEMK, Wt Wt g
TR AR R IR - S AL 2 J32 R i e A 0 i 26— AR T
11% ~ 80%, XL/ RUT - 82 A Y 34— 4k
PR S e S 51 ) 0 G Y = W7 N e i S i

W2 E MR RN, HTHibRTEE 1T AR
FRRG, TEZRGENARIE Y FE L fREA
[FIAY, HbZR {5 B AERT ) 5 28 (] LA o BRI A IR K
MR, A — RO B ATTRE BT Egh
S BRI, 7D — A B AT REATI AR A AL,
A fE MR, WAl RETE s Y L AR ST 4G
BRE, £ CRYAFE) BHRIRT BT AR
REX R T REEA (9834 ) Hlm A, S84
AN RUBE Z [a] A b XA AT BILA 255 B RN i 2 S AF X
U, X UEIITEAE 1Y A R R E R X s A
ML A 12t A SR BE A ity s H 55— I B 2 1) TR
FERYI/N , AL A LA 25 B 25 H) S T 1k i g
FEDHES , Xt i — 20 U B AR TR AR T - A P4
IR SR A A 1 o T R R R S B g T
ERAEVE AR L2
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R3 FRALBEHB/ETEFHEREFILRHIIZGINREE (kgm”) FEE (Tg)

Table 3 SOCD (kgm™) and SOCS (Tg) of the upland soils in North Jiangsu relative to source of soil data and mapping scale

1:50000 1:250000 1:500000 1:1000000 1:4000000 1 :10000000

+2k

Great soil groups

WO WE M WE MR W e WE 6 ®E R
SOCD SOCS SOCD SOCS SOCD SOCS SOCD SOCS SOCD  SOCS — SOCD  SOCS

B Ak #+ Fluvo-aquic soil 1.44 2971 1.51 37.79 1.43 34.86 1.44 37.69 1.58 42.02  1.80 45.96
Soils of County %k 4 Saline soil 1.66 15.83 1.24 732 1.50 10.60 0.77 2.63 1.06 516  1.09 12.53
# + Cinnamon soil 1.58 349 1.68 1.79 1.61 4.68 1.69 4.60 143 179 198 3.92
4 Brown soil 129 372 141 585 122 280 1.16 281 133 376 144  0.70

T J% + Limestone soil 258 0.8 325 022 461 029 447 037 540 230 @ — = —

175+ Lithosol 234 136 2.68 143 1.65 098 229 138 1.87 0.000211 —  —

2244, + Purplish soil 118 0.13 128 0.4 121 0.12 — - — — - —

WP ZEH 4 Lime concretion black soil ~ 2.13  6.80 2.10 6.79 2.13 6.88 2.09 571 2.17 10.05 — —

A X The whole region 156 6120 1.53 61.32 1.51 61.22 1.44 5519 1.60 65.08 1.59 63.11
G TT A S il £ Fluvo-aquic soil 1.46 29.97 1.70 42.61 1.68 40.78 1.56 40.82 1.60 42.64  1.75 44.77
Soils of #h - Saline soil 151 1439 1.46 863 098 690 1.18 4.06 133 6.48  1.67 19.24
Prefecture # + Cinnamon soil 1.56 346 170 1.81 142 412 1.80 4.89 201 251 1.62 321
FEBrown soil 139 399 135 559 1.15 264 1.08 2.63 1.63 460 2.09 1.02

11 JK £ Limestone soil 458 033 500 034 230 015 540 045 540 230 — —

115 £ Lithosol 459 266 252 135 437 259 460 277 181 0.000204 — —

25+ Purplish soil 139 0.15 128 0.13 121 012 — - — — — —

WP M + Lime concretion black soil  2.73  8.98 2.57 8.33 2.81 9.07 235 6.43 231 10.71 — —
#AHX The whole region 1.63 63.92 1.71 68.78 1.64 6637 1.62 62.06 1.70  69.25 172 68.24
B A ¥ £ Fluvo-aquic soil 123 2535 1.19 2978 1.74 4238 135 3553 123 3274 142 3627
Soils of #h +Saline soil 0.79 7.52 0.86 5.06 1.23 865 134 461 1.19 580 1.67 19.24

Province

# - Cinnamon soil 156 345 137 148 204 594 135 3.68 1.83 229 203  4.03
F5: 4 Brown soil 1.16 333 095 394 125 287 1.01 246 1.10 3.10 131 0.64

{1 JK £ Limestone soil 141  0.10 1.41 0.09 299 0.19 1.41 0.12 1.85 079 — —

£1 % + Lithosol 181 105 1.81 097 1.81 1.08 1.81 1.09 1.81 0.000204 — —

245 4 Purplish soil 122 013 095 0.10 203 020 — —  — — — —

WP + Lime concretion black soil — 2.72 8.95 2.66 8.63 2.58 8.34 2.69 7.35 2.65 12.28 — —
# A X The whole region 1.27 49.88 125 50.06 1.72 69.64 1.43 5484 1.40 5699 152 60.18
SRS 1 - Fluvo-aquic soil 1.56 3231 1.53 3824 1.67 40.66 1.77 4651 1.79 47.64 125 31.96
Soils of China #h +Saline soil 1.80 17.13 1.64 9.69 1.79 12.66 1.07 3.67 188  9.19 094 10.80
# - Cinnamon soil 209 463 216 229 216 629 209 569 212 265 196  3.90
T Brown soil 1.57 450 207 858 182 418 1.86 450 133 374 113 0.5

11 JK L Limestone soil 1.88 0.13 1.88 0.13 1.19 0.07 299 025 299  1.27 — —

11 J5i £ Lithosol 181 1.05 1.81 097 1.81 1.08 1.81 1.09 1.81 0.000204 — —

245, 4 Purplish soil 149 016 149 0.16 149 015 — —  — — — —

b ZZ 2 + Lime concretion black soil ~ 2.63 8.40 2.48 8.03 2.61 8.43 1.85 5.07 1.47 6.84 — —

HASH X The whole region 1.74 68.31 1.70 68.08 1.81 73.52 1.75 66.78 1.75 71.33 1.19  47.21
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F4 FRLBEHW|BETEFHEREFILEHIIBFANREE (kem”) TREFITHFESH

Table 4 Statistical parameters of Student’s t test on SOCD (kg m™) of the upland soils in North Jiangsu relative to source of soil data

and mapping scale

Bt o I jﬁiﬁ{% FrifEZE (kgm™) AR5 RE (%)
Source of data (kgm™) Standard deviation Coefficient of variation b ! u
Mean

g LAk 1 : 50 000 1.54 0.64 41.56 — — — —
Soils of County 1 : 250 000 1.52 0.63 41.58 0.10 0.756 2.660"  0.008
1 : 500 000 1.48 0.64 42.99 0.65  0.420 4.418™ 0.000
1 : 1000 000 1.47 0.66 45.04 3.02  0.082 3.598™" 0.000
1 : 4000 000 1.66 0.65 39.38 1.84 0.175  -2.679" 0.007
1 : 10 000 000 1.66 0.40 23.87 14.17  0.000 -2.739" 0.007
gt LA 1:50 000 1.56 0.72 46.20 29.60 0.000  -2.600"" 0.009
Soils of Prefecture 1+ 250 000 1.67 0.63 37.35 249 0.114 -12.870"" 0.000
1 : 500 000 1.56 0.71 45.57 69.39 0.000 -1.156  0.248
1 : 1000 000 1.62 0.74 45.70 47.54 0.000 -3.518"" 0.000
1 : 4000 000 1.70 0.61 35.61 549 0.019 -3.679"" 0.000
1 : 10 000 000 1.70 0.30 17.38 44.16 0.000  -4.809"" 0.000
B YA TR 1:50 000 1.22 0.57 46.58 213.73  0.000  49.013"" 0.000
Soils of Province 1 : 250 000 1.27 0.67 52.59 536 0.021  26.608" 0.000
1 : 500 000 1.70 0.61 35.85 2.13 0.144 -10.935"" 0.000
1 : 1000 000 1.40 0.65 46.06 1.64 0.200 7.397™" 0.000
1 : 4000 000 1.44 0.63 43.75 4.53  0.033 2.479°  0.014
1: 10 000 000 1.58 0.54 33.97 2.02 0.155 -0.489  0.625
o AR 1 :50 000 1.68 0.61 36.14 33.62  0.000 -20.107"" 0.000
Soils of China 1 : 250 000 1.75 0.64 36.60 32.42 0.000 -20.489"" 0.000
1 : 500 000 1.84 0.65 35.36 18.73 0.000 -19.934"" 0.000
1 : 1000 000 1.75 0.55 31.65 7.11 0.008 -10.834"" 0.000
1 : 4 000 000 1.75 0.59 33.67 0.03 0.856 —-4.761"" 0.000
1 : 10 000 000 1.13 0.37 32.38 12.17 0.000  10.248™ 0.000
e ks s RIFRIRp <0.001, 0.01H10.05/K 5 128 57 B35 Goil PRI PN B a Rk iy 22 e SHIA, p oSt B i) 4R

FERESSAR s ettt TR 36 A 1T DT A 0 22 55 3B 0, p o X R A AR 3 Notes o

significant at the levels of p <0.001,

*#* and * indicates that the differences are

0.01 and 0.05, respectively; F stands for statistical quantity to test whether two totals are the same

in variance; p; for corresponding concomitant probability value; T for statistical quantity to determine significance of the difference

between two totals; and p for corresponding concomitant probability value
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Fig. 3 Spatial distribution patterns of SOCD of the upland soils in North Jiangsu based on the soil database of “Soils of

Prefecture” relative to mapping scale
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Fig. 4 Spatial distribution patterns of SOCD of the upland soils in North Jiangsu based on the soil database of “Soils of

N . .
Province” relative to mapping scale
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Fig. 5 Spatial distribution patterns of SOCD of the upland soils in North Jiangsu based on the soil database of “Soils of China” relative

to mapping scale
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Impacts of Source of Soil Data and Scale of Mapping on Assessment of Organic
Carbon Storage in Upland Soil

LI Xiaodi® WANG Shumin' ZHANG Liming"" ' YU Dongsheng® SHI Xuezhene® LI Jiajia®
g g g g j
XING Shihe' WANG Guangxiang'

(1 University Key Lab of Soil Ecosystem Health and Regulation in Fujian, College of Resource and Environment, Fujian Agriculture
and Forestry University, Fuzhou 350002, China)
(2 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China)

(3 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China )

Abstract Accurate assessment of soil organic carbon storage based on the database established on the
basis of the atiribute data of soil profiles is the basis of the research on global carbon cycling and improvement
of soil fertility for agriculture. However, it is still unclear how source of soil profile data and scale of mapping
affects assessment of soil organic carbon storage. In this study, a total of 3.93 x 10° hm® of upland in the
29 counties (or cities ) of North Jiangsu was cited as a case for study. Systematic analysis was performed of
how the four sources of soil profile data, namely, “Soils of County” , “Soils of Prefecture” , “Soils
of Province” and “Soils of China” , and the six scales, i.e. 1 : 50 000, 1 :250 000, 1 :500 000,
1:1000 000, 1:4000000andT1:10 000 000, used in the 24 soil databases established for the four
soil journals, affected assessment of soil organic carbon. Results show that the soil organic carbon density
(SOCD ) and storage ( SOCS) in the top layer (0 ~20 ¢m ) of the uplands in the region in the 1 : 50 000,
1:250 000, 1:500000, 1:1000000, 1:4000000andT1 : 10000 000 scaled databases was estimated
to be 1.56 kg m™> and 61.20 Tg, 1.53 kg m ™ and 61.32 Tg, 1.51 kg m™~ and 61.22 Tg, 1.44 kg m™> and 55.19
Tg, 1.60 kg m™ and 65.08 Tg, 1.59 kg m™ and 63.11 Tg, respectively, based on 983 upland soil profiles in
the “Soils of County” , 1.63 kg m™ and 63.92 Tg, 1.71 kg m™* and 68.78 Tg, 1.64 kg m™ and 66.37 Tg,
1.62 kg m ™ and 62.06 Tg, 1.70 kg m™* and 69.25 Tg, 1.72 kg m and 68.24 Tg, respectively, based on the
209 upland soil profiles in the “Soils of Prefecture” , 1.27 kg m™* and 49.88 Tg, 1.25 kg m™ and 50.06 Tg,
1.72 kg m™ and 69.64 Tg, 1.43 kg m™ and 54.84 Tg, 1.40 kg m™ and 56.99 Tg, 1.52 kg m™> and 60.18 Tg,
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respectively, based on 64 upland soil profiles in the “Soils of Province” , and 1.74 kg m™ and 68.31 Tg,
1.70 kg m” and 68.08 Tg, 1.81 kg m™ and 73.52 Tg, 1.75 kg m ™ and 66.78 Tg, 1.75 kg m™~ and 71.33 Tg,
1.19 kg m™ and 47.21 Tg, respectively, based on 21 upland soil profiles in the “Soils of China” . Compared
with the most detailed 1 : 50 000 soil database based on 983 upland soil profiles containing 17 024 polygons,
the other five databases varied from 1.94% to 23.53% and from 0.02% to 22.86%, respectively, in relative
deviation of the assessment of SOCD and SOCS. T test shows that extremely significant differences existed
between the assessment based on the 1 : 50 000 database of “Soils of County” and the assessments based on
the databases of other scales (p<0.001) , indicating that it is essential for scientists to use soil data from
proper sources and of proper mapping scales when trying to assess SOCS of the country or a region in future.

Key words Data source; Mapping scale; Upland soil; Carbon density; Carbon storage; North Jiangsu

(SR1EHRIE: iha)
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