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Abstract: China' s densely populated village landscapesplay a significant role in global envirormental processes because of
their vast area and population Herewe investigate the influence of land use on il carbon stocks (top 0— 30 an) within
and across these densely populated landscgpes based on measurements at five research sites in envirormentally distinct
regions across China. the North China Plain ( Gaoyi County, Hebei Province) , Yangtze Plain (Yixing County, Jiangsu
Province) , Sichuan Hilly Region (Jintang County, Sichuan Province) , Subtropical Hilly Region (Yiyang County, Hunan
Province) , and Tropical Hilly Region (Dianbai County, Guangdong Province). Village landscapeswere first stratified into
ecologically-distinct components ( ecotopes) by high satial reslution mapping (1 m) in a st of 12 regionally-
representative 500 500 m landscgpe quadrats ( sample cells) in each site (total = 60) using IKONOS satellite imagery and
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1970 27

fieldvork Samples of ecotope featureswere then selected for il sampling and analysis of il organic carbon (SOC) by a
stratified sampling design based on the areas of each landscepe class Reaults demonstrate that SOC density in Gaoyi,
Yixing, Jintang, Yiyang, and Dianbai, was2 62, 3 47, 2 24, 2 86 kg/mz, and 2 70 kg/m’, reectively Soils under
paddy and forestry land use had the highest SOC density in all sites except Gaoyi, where irrigated use had the highest SOC

The lovest SOC' swere asociated with constructed, fallov and other land use classeswith thin vegetation cover.  The land
use classwith the highest stock of SOC was irrigated in Gaoyi, paddy in Yixing, rainfed agriculture in Jintang, paddy and
forestry in Yiyang, and forestry in Dianbai In temsof land cover, the annual and perennial cover classes had the highest
0C density across sites (2 94, 3 13 kg/m’, reectively) and alo had the highest OC stocks in every site SOC stocks
increased with latitude under annual cover, but the contrary trend was observed for perennial cover. Ecotope-level analysis
showed that SOC distribution wasmore complex within and across sites, and SOC density distribution was affected by many

factors, including climate, land use, land cover, and ecific human activities

Key W ords Ching; village landscgpes land use; land cover, ecotope; il organic carbon
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Tablel The basic decr iption of five sited *°!
Population Annual Annual mean
Research site Longitude, latitude Provinces Region Main il type density precipitation temperature
(P/km) (mm) ()
Gaoyi 114 5600°E<3(, G140N Hebei North China Plain Ceotu 460 645 130
Yixing 119 6033°E, 31 3812°N Jianga yangize Plain Pecidy il 456 1312 16 6
Jintang 104 7556°E, 30 5482°N - gy ion Sichuan Hilly Pruple wil s 950 167
Yiyang 112 4643°E, 28 3316°N |, Subtiopical Hilly <enthozem 203 1426 17. 3
Dianbai 111 3134°E, 21 6366°N along  Tropical Hilly sl 241 1651 23 6
12 AO I(Areaof Interest)
5 , L andsat (
28.5m) , 500m x500m , >75%
> 25% , IKONOS 100km’ , 12 500m x500m
, Im IKONOS
13
Ellis (landfom) (land cover) (land use)
( eoo lope) [9,15]
vl (ecotope)
: “ g TPdt02” (landfom = &
Sloping) , (land use = T = Forestry) , (land cover = P = Perennial)
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14
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(UC=USE+QOVER)3 (MWP_Area%) ,
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(AM S, American Falls, ldaho) , ,
' ) 0 15an
15 30an, ,
2 4 [26]
Table 2  Ecotope classification levelsand classes for village Iands:apes[m]
Land fom Land use L and cover
Code Deription Code Desription Code Deription
AN A nthropogenic A Aquaculture A Annual
BP Bench plateau C Constructed E Bare il
EX Excavated D Disturbed M M ixed
FP Floodplain F Fallow P Perennial
FS Foot slope H Horticulture S Sealed
3 Sloping | Irrigated \% V ariable
R Seasonal river M Mine & Fill w W ater
S Steep dlope (0] Omamental X Barren
Y] Summit P Paddy
TS Terraced slope R Rainfed
CA Snall canal T Forestry
CcB L arge canal \% Variable
av River margin
MA Marsh
PA Snall pond
B L arge pond
15
: : 2anm : :
( 80g 2mm , Q 25mm
( 2om ) (3 14 x2 54 x30an’ 3 14 x2 54 x15 an’);
- 7416
: (
) : ,
1.724
C = ZBDi X C, X d; (1)
0C (kg/m’) ,BD; (g/an’) , C, (g/kg) , d,
(m)
(ANOVA)
2
21
211
( 3, (F) (0) (P) (R) 6
: (C) (1 M) (T)
5
, 3 49 2 37kg/m® 3 62kg/m’; ., 4 20kg/m’
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0710 <T<20 ,

212
( 3), , (4 84kg/
m’), : 2 3kg/m’,
(0. 79kg/m’) (1 15kg/m*); , (4 00kg/m®)
(3. 62kg/m®) (3 37kg/m’) (3 49kg/m®) , (2 85kg/m’) (2 37kg/
m’) (2 53kg/m?) , (1 86kg/m’); , ,
2. 86kg/m’, 2 2 5kg/m’;
, (Q 49kg/m*) (1 20kg/m’) ;
, (2 85kg/m’) (2 81kg/m’), (2 54kg/m’)
(2. 15kg/m*) (2 08kg/m’), (a 36kg/m”) 5 ,
, (3 48kg/m?) (3 11kg/m’), (Q 43kg/m”*)
3 3
Table3 Comparison of SOC densitiesand stock s between land use n five sites
il organic carbon density (kg/m?) Soil organic carbon stock (%)
Land use
Geoyi  Yixing Jintang Yiyang Dianbai Mean Gaoyi  Yixing Jintang Yiyang Dianbai
Aquaculture - 253 - - - 253 - 8 29 - - -
Constructed 2 41 2 85 2 16 2 10 2 15 2 33 11 37 9 01 5 56 6 04 Q 96
Disturbed 238b 34a 237b 23b 208b 253 117 375 3 63 479 8 94
Fallow 079c 237a - 120b - 145 173 4. 08 - 0 15 -
Horticulture 273 - - - - 273 0 30 - - -
Irrigated 2 85 337 - - - 311 74. 38 6 50 - - -
, Mine & Fill - - - 0 49 0 36 Q 43 - - - Q 15 Q0 15
Omamental 48 a 18b - - - 335 124 0 04 - - -
Paddy - 400a 28b 420a 28b 348 - 5113 1493 38 40 17. 51
Rainfed 227b 362a 205b 246b 254b 259 2 47 909 48 07 8 89 31 07
Forestry - - 2 39 2 30 281 2 50 - - 1855 3224 30 37
V ariable 115 - - - - 115 173 - - - -
All Samples 2 62 3 47 224 2 86 2 70 2 78 9439 9189 9074 90 67 89 01

Duncan , a b, c ANOVA (P <0 05), :

“ ”.

Meansof land use typeswith different letters are statistically significantly different (P < Q 05) as tested using Duncan test fram ANOVA; “ - ":
represent the land use type is inexistent or enough snall o be neglected; the same below

1 4 ’

[18]

[18,20]

213
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(5398Mg) 64 39% 74 38%),
; , (532avg) ,
51 13%, (44, 36%) 10%; ,
(546Mg) , 48 07%), (54 13%) , ,
(1486M g) (1266M g) , 18 55% 14 93%; ,
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(25 58%) , (32 24%) (39 95%) ; ,
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, 74 38%, ,
, 3
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(0 96%) 3 , 1, 3 :
22
221
1 (A) (P) (93

1
(3 12kg/m’) 3
(2 50kg/m’)

(3 15kg/m’)
(3 84kg/m’) ,

(2 82kg/m’)

m’) :
222
( 4,
, 3 36 3 84 2 50kg/m> 2 70kg/m’,
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[21,22]
4 5
Table4 Camparison of SOC densitiesand stocks between land cover in five sites
il organic carbon density (kg/m?) Soil organic carbon stock (%)
L and cover
Geoyi  Yixing Jintang Yiyang Dianbai Mean Gaoyi  Yixing Jintang Yiyang Dianbai
1 Annual 28a 315a 240b 312a 230b 276 7585 6243 5510 4507 21 06
Bare il 310 285 2 49 176 255 2 69 0 41 135 186
M ixed 2 45 2 56 211 2 46 2 74 2 46 1 59 1 56 2 08 135 30 08
Perennial 33a 384a 250c 235c 270c 295 181 7.33 2800 3805 36 75
Sealed 229ab 28a 205a 18b 209a 222 8 98 8 60 421 4 .34 0. 96
Variable Q 97 Q 97 3 46
W ater 229 229 11 56
Barren 0 36 Q 36 0 15
All Samples 2 62 347 224 2 86 270 278 9439 9189 9074 90 67 89. 01
223
1 , 5502M g 5975M g, 75 85% 62 43%,
65 89% 56 47%:; 1 (370mMyg) ,
55 10% 58 71%, , (28
00%); , 1 (3861M g) (3179M g) ,
45 07% 38 05%; , (297am g) ,
36 75% 36 15% 5 1
L 1 1
23
5 ( 5) , (FPIA ac05) ,
68 16%, 7%, ,
(FPPATiO1) , 51 13%, 2% 7%, ,
(BPRAac04) , 29 31%; ,
(FSPATiO1) 34 75%, , (3. TPen02)
(9. TPen01) 11 86% 10 31%; ,
(FSPAri01) , )
( ) ( 3 4
12 62 3 47 2 24 2 86kg/m’ 2 70kg/m’, , ,
5 2 78kg/m’
(ecotpe) :
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5 5
Table5 The five ecotopes of highest stocksof SOC n every sites
Land Soil organi'c Area Soil organic
Research site Ecotope  Description fomn Land Land Number carbon density percentage carbon stock
use cover (kg/m?) (%) (%)
FPA ac05 FP | A 15 2 99 58 46 68 16
Gaoyi ANCSho03 AN C S 8 184 8 51 6 12
ANCEt01 AN C E 5 310 222 2 69
FPIA ac04 FP | A 5 2 48 2 10 2 04
FPA ac0l FP | A 5 324 161 2 03
FPPA ri01 FP P A 10 4. 00 44. 36 51 13
Yixing ANCSho04 AN C S 10 2 96 7. 97 6 79
FBAW ag08 , B A W 7 251 5 53 4. 00
FPRPdw39 s FP R P 10 3 52 379 385
FPRA ac04 FP R A 8 320 3 42 315
BPRA ac04 BP R A 10 198 39 64 29 31
Jintang SSTPen03 , Ss T P 10 283 10 90 11 55
FSPA 101 FS P A 8 2 62 7. 15 7. 00
BPRPoe33 BP R P 8 2 42 581 5 26
FSPA ri03 FS P A 9 307 321 369
FSPA ri01 FS P A 10 4 32 22 98 34 75
Yiyang S TPen02 S T P 10 2 48 13 66 11 86
3 TPen01 S T P 10 226 13 06 10 31
S TANt02 S T P 10 226 9 90 7.84
3 DPdb08 , g D P 6 251 5 05 443
FSPA 101 FS P A 10 291 16 21 17. 51
Dianbai 3 TPob02 S T P 10 274 11 94 12 11
3 RPoedl S R P 10 285 8 03 8 49
3 RMo0e38 S R M 4 3 04 7 22 8 14
3 ™Mow02 S T M 10 310 6 04 6 94
3
: 1 :
1 )
1 :
4
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