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Abstract; In this study, we examined interactions between landscape structure, land management and soil total nitrogen
(TN; top 30 ¢cm) and total phosphorus ( TP; top 30 em) within the densely populated rural landscapes of the Yangtze
Plain, based on an intensive field study in a regionally-representative sample cells in Yixing County. The rural landscapes
were mapped at a high spatial resolution and classified to ecologically-distinct features ( ecotopes) by the direct
interpretation and field validation of features in 2002 IKONOS imagery using a standardized mapping procedure. Then the
samples of soils and sediments were collected for analysis at random points within ecotope selected by a cluster distance
weighting stratified sampling design. The five most extensive land use/land cover categories in the Yangize Plain were
paddy, aquaculture, built structures with impervious cover, rainfed annual cropland and fallow water, which occupied
82.9% of the total area, contained 82.6% of the total nitrogen and 80.8% of the total phosphorus stored in the region’s
rural landscapes, respectively. Regional scaling analysis indicated that 85.24 x 10° km® of Yangize Plain rural landscapes
sequestered 29. 87 Tg of the total nitrogen and 19.79 Tg of the total phosphorus, of which 51% and 45% were in paddy
land respectively (15.26 Tg of TN and 9. 13 Tg of TP) , covering 45.5% of the region’s total surface area (38.93 x 10>
km’). Regional estimates of landscape class areas , soil total nitrogen and soil total phosphorus were made by upscaling data
obtained from the sample cells by using a multivariate regional optimization procedure combined with bootstrapping and
Monte Carlo uncertainty analysis. Then the role of land use/land cover in determining local total nitrogen and total
phosphorus patterns and the regional consequences of these patterns were revealed across a densely populated rural region of
China’s Yangize Plain. This fine-scale approach to investigating land management practices and their impacts on total
nitrogen, total phosphorus and other ecosystem properties offers significant advantages of accuracy rate over conventional

lower-resolution (30 —1000m) methods for land cover.

Key Words: Yangize Plain; rural landscape; ecotope; upscaling; bootstrapping re-sampling; Monte Carlo simulation ; soil

total nitrogen and total phosphorus
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AT R A A AE T DL BRI RIS YR S A DS ER S A R R R
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1 Wi SRR FIER

ABFL R A OB RN S AR R A O E % 100 ~2500 A km ™, BARATE 5 EA >25% A B
HE <25% B3R X KB TIREE A O AR BRI AR 7S RS A0 B0 KL AR 3 s e
MR A%, KIDFEREAOFEMN S M RUREREEZ Ellis 2£F 1km MEBHEE S H R BB
i IR, 2 RIBRBA R B S AT RSB P, BURET R > 0% , RIER >75% , AIREH >50% KR , 5k
BUT ¥R <50m I <2.5% TR > 10km® 375 7K BB A IO g A DX 38R, 3 o A 16 W T B 2 O B 3 X
(E D, ZXIRIEESHEBEENAHRLKIR( >150 persons km ™) 7E Verburg 2 FH#IE  SRA L3R
S RAA K HERRE RN KITF R R SSEEAA ™ 3l SR e S ER BN AR
BOREIFERIE, B D ERE S AR H A K —

BrFEHE T BBE BUR B BK R R TP JRIX 2001 42 L fR Y Landsat #48 + VB YOl /0 KRB R MR HT , 7
BH9E X IRPY BRI TKONOS SR B HIX 3L 12 4~ 500m x S00m BFE MR (F 1) ™0 77 S 36 & A B
BT 124, Horh O MU TR, 558 3 M BRI BB R TR ™,

115° 120°

Jiangxi

A KA PRI R C3 3 4y
Yixing site Yangtze plain region Provinces Yixing County Sample cells

B1 KICFFEADHEEK S RRRKIEAN SRR R
Fig. 1 the densely populated rural landscapes of Yangtze Plain Region and 12 sample cells

A: RITSEBEAOFEN S R WX I, the densely populated rural landscapes of Yangtze Plain Region; B B2 £ [X (IKONOS E 55 ) FI R Wik
J7 Site covered by orthorectified IKONOS imagery!?! and 12 sample cells; & A H4 R TRZE ERERMILE S £% (hitp.//nfgis. nsdi. gov.

cn/nfgis/ chinese/c_xz. htm) The boundaries of the provinces were downloaded from the web of national fundamental geographic information system
(http ;//nfgis. nsdi. gov. en/nfgis/chinese/c_xz. him)

2 HRFRAMSESHE

AT BEAMRER SNBRGE, REERNFRN S RE N TRRAELHFEEE, RAT ARES
SIS, ZARER LI 4 MIAEW 30T (Land form) —+ 1A (Land use) >+ 18
#(Land cover) —#l734(Group) + KB (Type) o Wi 4 ForRNBAH G BES LI RNE, ERE2LES
VAAERSE HLE 30 0 BN IR) 9 B/ B W88 R BTG (ecotope) 2 2 il A 25 573105 FPPArO1 22m
IR KRS, A 3P 4GS FP (Floodplain) B S J; + 3 F) F 4G #S: P(Paddy ) B8 H; B 4 185: A
(Annual) B 1 4FA= A4 71| /B 948 34 - vi (Hydromorphic crops) FI82 (01) 452K,

@ Ellis E C, Wang H, Peng K, et al. Estimating long-term regional changes from samples of highresolution imagery across rural China. Remote Sensing
of Environment, (in review)
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T B R 2 Im 732 E) IKONOS KRR, FI GPS StHiBA R LG, AU HE(E B RAE Arcgis8. 3

7E 12 BRI o LA 25 S O BT HEAT I ™ P Y SRR AR R RS R = 2m; TR
HA W HREE =5m SEM=25m’ ; BRI B3 SR T8 = 10m REH = 100m”, KA S
SIS AT AR

3 REBRSMAHESHFE

RIBRIPAR L 12 AN BRI B/ R TS ER R, 1 5652 ) B B TE 12 MR B e, RS
A28 KRG ML T EER T KIRAE, RG4S R NAR BRI AR E R ™ Y aE
10000 Y& XMW B EH  TIELBMABHE R I TN AR ERD, AP REREMENL
B S22 5 AR s E B T B TR R D3R B B R M R B S R T R, SR
WLERL 2 B2 R BB SR IR T 30m 433y TM/ETM + 182 A\ THHFE 3 2000 4E [ LB Bk | km PSS
& 2000 4£ P E A D BE Lk fE SR £ SRS RE X BN 55 0m M HE, £ Ellis
AL A X 358, S00m M B 5 FEF B A O 342 10 £ W IR S PH T BT A /T 20
4 REtESR . SRTENERTERY

AT MR T EL BB REAR T, TR RS E MR IR N ESHHEMEE
AOFOMRBEE R . RE AT A 135 2 B 2B B MR 5 E RO, B SR R
BARRBHAESSE  IAFE ML IER 70 BN 22 55 B B $32 7 , BP Normal (BUREIME, FRUEIR) , J9 B
LA E, R R 0; INAZFA, MR I H B 7 AR A XTE A5 , W25 I LA X 45 IE 7245 4375 B M 22 955
RN, BP LogNorm( BUREXIE , FRUER) o WIBEAMF A ERS WA A X BIESN A, W E R BFE
SR E™  EEFHET , KR RN E F6 2 B 06 KB I AR R R BB E AR
KA ESEMEIES 0 B 30 MBE TS HEL T 1 A, AR EOIE 4076 B2 58 B ROk 32
o T BURERY A2 2537 KRR YR IR S5 EAE R 30TE + L3RI + LR + o4 2678 30T% + 3 fl
A+ T A LR + B R LRI I RE | P B R R A T S KA+ AR 2B
MR RN, (R AR S ARER . 13RI + DB A ) 1 S 2 A 2 B R 05 B
BEFN 57 KB
5 LHERDTEIERSH
5.1 HIEBRERIT

B RET 12 AN RIBAFE MR TS 2002 4EF 20 HE42 40 4R AT A KA PP BH K IR
FHATREBREB T 7 2B AR AT KA B h BRI, . HPh M TIET , M3 K A AT
MK EBUR TR o
5.2 HIEREE

WHBEHLEURE S5 A GPS, 1R4% GPS St i AL FRE 5 BT /B S MK B BIRE S5 B (ZE K GPS S B 10m ¥
B, REERE SRR Gk, FIERS. 08em H /R RALSEHFTRAL, RAEEEE J 30cm,
43 0 ~15cm 1 15 ~30cm FiRHRE, T HESFI%E A E BB 450 BUE i) L RE R R FR B S LT, TR B
REQLRAERE BB & 10m JEE P, FR IR AL SR 4 30cm AR IRHES: , 5 I BIR] 33k o
5.3 FROHEEFESDE

HEEBRTERE, RAEHREYBRR G TR RSESRYE, 2PHE T 2mm 5, 5305 B R E
RT3 485 WY 80g 14F , 2B 3652 0. 25mm 0, T HIEAAMESM T, HEABENEA L%
HT 8 (i 2 mm ) BREAHRIEG 30cm KB T8 AR BUR BBURE S R IR . 2R IE R AR LR T

@ Ellis E C, Wang H, Peng K, et al. Estimating long-term regional changes from samples of high-resolution imagery across rural China. Remote Sensing

of Environment, (in review)
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RERLE, 2B E RS FBREE-HSEP LA, FfreE 7416 K EERTHRN E R EFH:
6 SERESH
6.1 S FEMKER 5t

FOULRE 5 A= 2507 #1258 ( Ecotope ) B 110 A, I 5 #1258 (Form ) 10 A, L3 A 25 (Use) 11 A, 8
KA Cover)6 4>, T HIFF/ B G E (Use + Cover, UC)H 25 A, #iFE Al 3 A Fl/ B4 5 (Form +
Use + Cover, FUC) & 49 /4™, TR /B 4053 4H ( Group) B 25 /4™, 4l 434 #2558 ( Group + Type ) Li1H
73 4o AEMFHEB R HASRRT AR LA H BRENEENER.

TR A S TR SR 148 AN (3R 1, 3R 2) , P aHE 51 A RRBHM(E2) . HBEAS
SLH A (Ecotope )26 4, i KB BB 23. 6% ; 1A/ B AH A LA (UC) 15 4, HixLBEBHH
60. 0% ; T A+ A Fl/ B S X B (FUC) 21 A, 5K B BE 42. 9% . WHHERBILLBIE , BLHA &
SO 2 E AR A B0 288, KA A A 2R i |5 1 AR AR /DN, H b 24 ANMAEZRAL MR
B 5 B TR 90% 724 , HAR 86 NMIT G EAR AN 10% 224 , i T KIL PR S RN AA R
Y 7 o A A ) o R WL BRL TG 88 Vi ) 0 B o

%£1 0~15cm, 15 ~30cm, 0 ~30cm T ELZFTEMO0 ~30cm tELFTEH
Table1 Soil TN and TP density of land use and ecotope classes in the different layers, respectively

— 2R9E 2RIHE LAME EX )
TR RS AR R S (0~15cm) ® (15 ~30cm) (0 ~30cm) ® (0 ~30cm) ®
Land use and ecotope a:i © TN mean TN mean TN mean TP mean

number

( kg/m?) ( kg/m?) ( kg/m?) ( kg/m®)
(1) 7K¥aHh Irrigated * 18 0.25+0.01 a** 0.16 £0.01 0.41x0.03 a 0.23 £0.02
FP.IAMOI ﬂ(ﬁﬂﬂﬁ% . 6 0.24 £0.01°°7 0.15+0.02 0.39+0.02 0.25 +0.03
Irrigated small-scale intensive crops
FP,IAM(M kBEM 1 AR 3 0.21£0.02 0.16 £0.04 0.37+0.05 0.22 +0.03
Irrigated small-scale staple crops
FP']Pdw39 AKBEAL R 9 0.26 £0.03*¢ 0.17 £0.02 0.44 £0.05 0.23£0.03
Irrigated small-scale mature mulberry
(2) 7KH Paddy 10 0.23+0.02 ab*® 0.17 £0.02 0.39:0.02 a 0.23 +0.08
FPPAri01 - JF#5H Rice paddy 10 0.23+£0.02° 0.17 £0.02 0.39+0.02 0.23 +0.08
(3) 2 Rainfed 29 0.23+0.01 ab** 0.15x0.01 0.3820.02 a 0.35 +0.06
ANRAac04 1 4E4BEY
Rainfed small-scale staple crops 7 0.19£0.02 0.15+0.02 0.34+£0.03 0.15 +0.02
FPRAac01 B MK
Rainfed small-scale intensive crops 4 0.23+0.02 0.17 £0.03 0.4 +0.05 0.25 +0.03
FPRAac04 1 4RAE R H{EY .
Rainfed small-scale staple crops 10 0.21£0.01 0.15+0.01 0.37+£0.02 0.44 0.1
FPRPdw39 £ 3h it R s
Rainfed small-scale mature mulberry 8 0.27 £0.02 0.16 £0.01 0.43+0.03 0.48 +0.18
(4) AR T Disturbed 9 0.2120.01ab®*  0.150.01 0.36£0.02 a 0.48 £0.15
ANDAde EEHE@A%:F%'Z . 3 0.21+0.03 0.13+£0.02 0.34£0.02 0.16 +0.04
Disturbed herbaceous vegetation with debris
FI_)DMdhO7 %EEHE@}\%?%Z 3 0.21£0.02 0.16 £0.003 0.37+£0.02 0.46 +0.05
Disturbed woody with debris
FI.)DPdhOS EHE‘J}\%:FWZ 3 0.21+0.03 0.16 £0.03 0.37+0.05 0.82+0.38
Disturbed trees with debris
(5) #5FH: Constructed 25 0.18£0.01 ab®**  0.14 £0.01 0.3210.01 a 0.36 +0.06
ANCEi01 #H 138
Trrigation & drainage ditch with bare soil 3 0.18 £0.02 0.14 £0.02 0.32x0.01 0.13 £0.02
ANCShoO4 15 F+ HOBE 53 16 0.19+£0.01°** 0.14£0.01 0.34£0.02 0.37 £0.06
Attached >1 story house
A~

ANCSub06 A3tRESA 3 0.13 £0.01 0.09+0.01  0.220.02 0.720.38

Large public buildings

hitp : //www. ecologica. cn
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gx

— 2R9E 2RIHE LAME EX )
TR RS AR R Sl (0 ~15cm) ® (15 ~30cm) * (0 ~30cm) * (0 ~30cm) ®
Land use and ecotope mlI: TN mean TN mean TN mean TP mean

number

( kg/m?) ( kg/m?) ( kg/m?) ( kg/m®)
ANCSu02 7K IR SRD A1 8 B 3 0.17 £0.02 0.18 £0.01 0.35 +£0.003 0.21 £0.06
Paved road
(6) ATLHERIE Forestry 3 0.16+0.02 b 0.14 £0.03 0.30:0.04 a 0.12 £0.01
2

ANTAt(01 }\Iiﬂﬁﬁﬁmﬁﬁ 3 0.16 £0.02 0.14 £0.03 0.3x0.04 0.12 £0.01
Planted tall graminoid
(7) WM EZ Omamental 3 0.09+0.01 ¢ 0.10+0.01 0.19+0.02 b 0.1x0.01
ANO,MPPOS %&‘ﬁﬁﬁﬂ@iﬂﬁﬁ*ﬁw 3 0.09 +£0.01 0.1x0.01 0.19+0.02 0.1x0.01
Public planting woody with linear
LB Total 97 0.21+0.01 0.15 +0.005 0.36 £0.01 0.32+0.03

¥ .+ F) 2 land use classes; $ : PHH + FRAEIR, Mean + SE; AR FER TR SNK G853 (P <0.05) £ 57 ¥ Means of land use
classes with different letters are statistically significantly different (P <0.05) as tested using Student-Newman-Keuls ( SNK) from GLM(P <0.001) ; = 5§

# % TR0 ~15cm 515 ~30em + BZ B HIEFVR THREEFBE(P<0.05) KR BF (P <0.01) Mean of land use and ecotope classes with
asterisk and double asterisks are statistically significantly different( P <0.05 or P <0.01) as tested using independent-sample T test between 0 ~ 15cm and
15 ~30cm layers, respectively

F2 EDUMERNO0~30cm RELAMLBIEE
Table 2 Ecotope classes’ sediment TN density and TP density in 0 ~30 cm layer

TN 3918 TP $5{H

AT BAH s s
A Samole (0 ~30cm) (0 ~30cm)
Ecotope code and description mf) TN mean TP mean
number

( kg/m?) ( kg/m?)
MAFAhVOl_ﬁj(YE%EPZkE . L. 3 0.37+0.03 a 0.14 £0.07
Fallow persistent emergent grass-like vegetation in marsh
CMDALWOL BFAAR (AATHH) , , 3 0.32£0.04 ab 0.11 £0.03
Disturbed persistent emergent grass-like vegetation on canal margin

. 2
PBAWaq08 fg@m&a 0.1~1 hm W*F%ﬁ% 9 0.27 +0.01 be 0.16 +0.06
Medium-scale generic freshwater livestock culture in large pond
. 2
PBAWaql4 fg@m&a 0.1~1 hm Emm%g?%@g 5 0.26 +0.05 be 0.10 £0.01
Medium-scale generic freshwater crab culture in large pond
2
PAAWaq07 EIER <0. 1hm B KSR 3 0.26 £0.01 be 0.07 £0.01
Small-scale generic freshwater livestock culture in small pond
FMFM@I%*YH%**EZ(%A%:F%) . . 8 0.25+0.01 be 0.11£0.01
Fallow persistent emergent grass-like vegetation in flowing marsh
CBFWwal2 32 >30m B 1A B, 7 0.23£0.02 be 0.10£0.01
Fallow water in large canal
= o Thm?

CAAWaq08 i <30m HEH T 0.1 ~ Thm %ﬂ@ﬁﬂ@ﬂ(?%ﬁz 5 0.23 +0.01 be 0.09 +0.01
Medium-scale generic freshwater livestock culture in small canal
CAFWwa02 35, <30m B 3237 VA B K 8 0.220.01 ¢ 0.09 +0.01

Fallow water in small canal
JLE Total 51 0.26 £0.01 0.11 £0.01

$ : BME + FRY¥EIR, Mean £ SE; AR FRFER SNK i3 (P <0.05) £ 7 B F Means of sediment TN density with different letters are
statistically significantly different (P <0.05) as tested using Student-Newman-Keuls (SNK) from GLM (P =0.001)

6.2 THIFHSTELEAFEMLRFEREN SRR

B TASLHIE 0 ~30em HIELEFEAFE T Z57FM, SR A RKFET T EZA (R D . $
AR it b AR AR S7 328 0 ~ 15em(FR)2) ,15 ~30em( 522 ) F1 0 ~30cm + /2 HESRFEEHED
$125 0.21,0. 15 kg/m’ 1 0. 36 kg/m’, A[F A AR 0 ~15cm HELRFEF LR BE (P <0.001) {8
H15~30cm +HELRBFEERARE (P =0.327), AETHBAFHLERKO0 ~30cm HIELRAFEERDE
(P <0.001) B BRI , (R VLH FE 228 B TARSIR X P Fp 2S5 4 398 4 00 8% B A MK, o sX B b -
A 2R AR 2T ) IR R BB RIS, BRI, HA A AER N HIRLRBEELE
FE(0 ~15em) H BEER

hitp : //www. ecologica. cn
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3B EE + A 2RI DL R AR AR T 2K 0 ~ 15em 5 15 ~30em + 22 EIN HHESRBEEER(FKL),7
Fhitidh AR GE S L IELRFEEARESTRENE B E SR BEZ5, M 17 A 2537
FEB 6 F LIBLRABEAEREZSTRERNERESIKBEER . XTI BELABTEERESLRZH
B2 5 E BRI AR S M E R A (BB B8 , W A s B E R R R LB 2R
REMTREZRMNFEFERZ —,

B F R R B AR 25 i 2R A + IR B B 7E O ~ 15em .15 ~ 30cm 1 0 ~30cm £ E¥AFAF
25, BMBOF 208, M FHBAE, In B SRR 1 A4 BHEYR 0 ~30cm +2M HIESBEE
HXTERR, EESBEMBREAE X, Ay FHimISmEs AR R BEMEER, X 2 Fi2EH 0 ~30cm +
BenmE s s, REMRRIES T HEesn s mt", RERTER. QO LEREELE
SR B SEH, B8 B M 20 48 80 AERZE A FlSea i, TR X Lo BH B JE B a3, AT ARG FR R A DLIE ¢
Z ,UHEMPEAREM AR, Mt TSP EBaR IR EEERR, V&R0

~30cm BETEPRRBEERHN RS E;QE THRIRTEFSRAEREE S EERFERENTES
FABN RS ERA —ERI; QS Lk bR KB , L5 B3 Al AR 38, A R M 20 42 80 4F
RAGBREHEASHALER FUSNERSAEN L B2BRIEAEF W, & T A TFHRHBED
FPDPdb08 1 FPDMdb07 KF 407 THERE REM 30m {BEWN, U H T EEBEEE R
6.3  FIRAIKFRE R B A R 2R SRR R B R

SRR AR FN K A3 R AR 20T MK A 0 ~ 30em R R AR B EHE R 0.26 kg/m* (F£2) , B
HEKIBIFEF KR X (MAFALOL) B RIBH 2R FE BENE TR EAS S A, MK <30m Bz wH
B KIR( CAFWwa02) )RR SR EERM. HP A=Kk (Form =PB, PA) R BHESREEN T
oK BEME M K (Form = CB, CA) (BRI EASLH EABE , REAERTZHERE 0 ~30cm FIRR L
BEEERABE(F=0.653, P=0.729),

B2 RKIFRERRAOEERN SRR, BREST AL HERBRERNRAYE, (B SHEWK
YR ERE D THX DR AR B, TERRRHNEAFEEEESZRNEPF FOHN L4
B s A= A S 2R 2 ], 3 B + R A B O s AR T8 M s A 2K A0 0 ~30cm + 2
MHESBEERR, SHIMAMAEAGE AN ENETEX, Bl E—cBEL AOFEN S
MRS HESR  SPHEEZ I A BB T £ A TR SRR, B X
SRR TR XA — @ R R R , TE Rk o SO St A AR A BT 48 v B A1 R O TR X R
WA HIESFMEBHERE,

6.4 SHENERSTELSRMSBMERN AT
12 NIRRT LA B TR G R &, 017 K-IERET 28 3 MEH(E3) .

£3 BEVRHEFHRELJIREO0~30cm HFLFTMEREHEE
Table 3 The cluster types of 12 sample cells and their soil TN and TP storage in 0 ~30 cm layer

SRR EX
(0 ~30cm) ® (0 ~30cm) ®
TN storage( Mg) TP storage( Mg)

TR by EIE 8-S
Cluster types Description Cell numbers

VEEEEYET , KED , BEEERE

Moderate annual, low water, high perennial

VEEEEPET , KBS, FEEERD

Moderate annual, high water, low perennial

VRS KORE T, SEEERD

High annual, moderate water, low perennial

1 5 90.8+1.3 a 64.9+2.5

2 3 83.5x1.7¢ 57.2+3.3

3 4 88.9x+1.5ab 54.4 +2.8

$ : BME + RHEIR, Mean + SE; ARIMFHRR LSD KiT I (P <0.05) 27 B F Means of soil TN storage with different letters are
statistically significantly different (P <0.05) as tested using least significant differences (LSD) from GLM (P =0.025)
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RAHG 1 FKH3 190 ~30cm HIELAMHELBEER, BRBENS TRELHN 2, BRARELFLH
0 ~30cm +iELBHEREMNER,BES5HE 2 MBEEEHESITT LHLBEER(F=4.173,P =0.052),

BB LB AASEAE B RAE, MARKO0 ~30cm + ELIELAMEBUEANBY
Z5% BENAHEENZERETIRARBE R,

ETF 30m PR TM/ETM + 525 N\ TH#FE 3] 2000 4E 0 E - BB | km R SRS ™ 24088
HBHRITEREADFEN S A REIE 500m MR EHED, iR B HA 500m HiHEITRE T, B4+
B RHAE , B 1 AR KRR A I — AR A B e AR A W W AR [ 3B 3 4R AR
BeA R ARES I, AR U 1B R IR L AE S8 in 7 &, X8 5 X I BT 333934 4~ %
AT - BERESN IR F REREER 3 MERKREON 1 M. S FERFKIE, BHET5H3 A%
230 1 SRS BB 63% (210292 4N) 1 FAMBGE T, SNERE , KA 25 2 s B8 24%
(79441 4~) 1 SFAMEGEIET , S AEHD, AKIBE ; 20 3 g BE0H 13% (44201 A) 1 SFAEMBEE , S

ERE, KL,

RE T WBEBEBYIRRFERRER , HEM
BEENRIEERTRE, W0 1 FEMERKIR, 12
AT R 5 XIS AE BRI A B A oA,
T HL =3 2 A A B Y 3R 228 I Y B & L il o 2 M
WL RE AR RN 1, Bl ot RO HE 2R 7 vk BR AT LA
BIFH T X8 S RO L3R R AR, du mT LA
BTN KIS S AR 0 ~30cm + 2 HIELR ML
BRI R .

6.5 KILVRKX S ks W sl B e &K 3%
ERMEBHER
KITFREX AAFERN S A 2 EATEHA Y 85.24
x10°km’ ,0 ~ 30cm + 2 +IE LB ML BAEE D BN
29.87Tg N f119.79 Tg P (£ 4), RS HFWH,
K B TE R GBI E S, & XIRE R 46% , H 1138
SRMEBHER T L2 5 52% F1 46% (B 2 fik
4)  HWRAK =75, HER &5 XKIBAERY 14.5%,
HEFMEPER T 2510 10.6% 1 7. 4% ; k8
EHEARMERES =, &5 XIREAK 10.9% , K4
RAMEBERE /b 510 10.3% F1 17. 4% ; S48 1
AEAE VR YA PR B K T AR 4 5 5 KIRE AR 7. 0%
M4.5% KL ELEMEBREER 2 <10%, &
REIR R KT PRX SRR ERE R S # 1
MR/ BRI A, IR S RIRE R 82.9% , +
BeEFMENESBRER T 2 AT 82. 6% f1
80.8% , HAMILMAIH/ BEIFEMEMRY <4% , L
BeRAEENEPER T Y <5% (B 2),

60
I [ Area
ZZzzA 2% TN
C— &% TP

n
<
T

B 4k Percent (%)
.Y W

< [ <

T

[l
T

PA AW CS RA FW 1P FADM 1A DA TA
LRI/ B

Land use/land cover classes

B2 RITFER SR E R T REE L R AN 20
B

Fig. 2 Land use / land cover classes’ area percent, soil TN and soil
TP storage percent in 0 ~ 30cm layer in Yangtze Plain Region,
respectively

REHER >1.0% W F A/ Bo24E Land use / land cover
classes that areas are >1.0% only is charted

PA: 7XH Paddy & other flooded crops; AW :/KF=3:%H Aquaculture;
CS: B RIEESNHIE Built structures with impervious cover; RA;
Eib 1 24 /4 Rainfed annual crops; FW ; J B /K8, Fallow water;
IP. /KPEHLL A EY) Irigated perennial crops; FA .1 sEAEAE TR
B K A H12& Fallow area covered annual herbaceous vegetation;
DM: IB-& 1% E g i) T 3L #b2% Disturbed area covered mixed of
herbaceous, open woody & tree cover; IA: /K3 #h 1 4 /EHY
Irrigated annual crops; DA:1 SE4 Y B ¥t 09 T4 #12& Disturbed
area covered annual herbaceous vegetation; TA; A THiEH E A4
%7 Managed for regular harvest of non-crop herbaceous vegetation

@ Ellis E C, Wang H, Peng K, et al. Estimating long-term regional changes from samples of high-resolution imagery across rural China. Remote Sensing

of Environment, (in review)
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#E3HH (Use + Cover =PA, RA, IP, TA, RP, IM, RM) E#H it 51.4 x 10° km® (& 2 f13k 4) , 5 X HE
Y 60% , 7K HI(PA) KB (TP, TA, IM) M1 (RA, RP, RM) 433 & $f b 258 BEARE 77% 10% F
13% , $fiEAK RS MEPER B335 20. 1Tg N 1 12. 5Tg P, 435 &5 BE R 67% F163% . #f
HRAN P E AR A R BBV (3R 4) F IR T8 H (FPPAxO1 ) , /K B2 31 2R (FPIPAw39 ) , - JF e A Tt
B2 H 1 4E4EEY) (FPRAac04, ANRAac04 ) Fl 2 3 55 5% ( FPRAac01 ) 55, JL H 2 F IR F H B 430 8, H 4
BRLFMEBNRBEED B G SR 52% M 46% ,

KFEFRFE(AW) FEBOR F K B, FRFEMAEZE 0. 1 ~ 1hm’ (Group = aq08 Al aql4) #1 > 1hm” ( Group =
aq09) B A IE4EFT LS M <0. 1hm® ( Group = aq07 ) AR HE > FE R S MR WHER <1%, B4,
W3 F¥FE (Form = PB 1 PA) E K TiziM #5H (Form = CB #l CA) MY 1 £ (% 4) .

F4 KITERSHERHLHFHABEERREO ~30cm HELAMLBIER
Table 4 Land use/land cover and ecotope area, soil TN and soil TP storage in 0 ~30cm layer

23R /B BRI A ST R R SRR EX
Land use/land cover and Ecotope Area % (10°km?) TN % (Tg) TP % (Tg)
(1) 7K H Paddy & other flooded crops * 46.0(39.37) 51.6(15.43) 45.5(9.23)
FPPAriO1 SZJE#SH Rice paddy 45.5(38.93) 51.0(15.26) 45.0(9.13)
(2) KF=3#7 Aquaculture 14.5(12.39) 10.6(3.16) 7.4(1.42)
PBAWaq08 S HEE R 0. 1 ~ 1 hm? /K= 55458

5.1(4.3 3.9(1.17 3.6(0.7
Medium-scale generic freshwater livestock culture in large pond (4.39) 9 ) (0.7)
CAAWaq08 %% <30m KR 0. 1 ~ 1hm? S EERKAFEFHEX

2.7(2.2 1.8(0.53 1.1(0.2
Medium-scale generic freshwater livestock culture in small canal (2.29) ( ) (0-2)

2

PBAWaq09 BREM >1 b B K75 R 1.3(1.11) 1.0(0.29) 0.6(0.11)

Large-scale generic freshwater livestock culture in large pond

PBAWaql4 SFEEFR 0. 1 ~ 1 hm? USSR 558

1.3(1.08 0.9(0.28 0.6(0.11

Medium-scale generic freshwater crab culture in large pond ( ) 9 ) ( )

= 2
CBAWaq09 58 >30m RGBT > 1h® BIREBA AT HAHX 1.0(0.88) 0.8(0.22) 0.4(0.08)
Large-scale generic freshwater livestock culture in large canal
(3) EBFE SN M Built structures with impervious cover 10.9(9.33) 10.3(3.08) 17.4(3.39)
ANCSho04 B J BB P 7%
Attached >1 story houses 7.8(6.71) 7.5(2.25) 12.7(2.46)
ANCSu02 7k Jg R 38 B 1.5(1.32) 1.5(0.46) 1.4(0.28)
Paved roads
(4) B 1 4 /Y Rainfed annual crops 7.0(6.01) 7.2(2.15) 8.5(1.66)
FPRAac04 1 44 Bb{EYy
Rainfed small-scale staple crops 2.8(2.39) 2.9(0.88) 5.3(1.05)
ANRAacO4 AT 3B 1 4R BAEY
Rainfed small-scale staple croplands on the anthropogenic 2.6(2.21) 2.5(0.75) 1.7(0.33)
(5) HE /KB, Fallow water 4.5(3.82) 2.9(0.85) 2.0(0.37)
CBEWwal2 58 >30m #9321 A B KL 2.9(2.52) 1.9(0.57) 1.4(0.26)
Fallow water in large canal
CAFWwa02 %% <30m 3537 IR Bk
Fallow water in small canal 1.4(1.23) 0.9(0.27) 0.6(0.11)
(6) KBEHLL FEAVEY) Trigated perennial crops 3.7(3.15) 4.6(1.37) 3.7(0.71)
FPIPdw39 7K & iR
Irrigated small-scale mature mulberry 3.7(3.13) 4.5(1.36) 3.7(0.71)
£ Total ¥ 100.0(85.24) 100.0(29.87) 100.0(19.79)

I ER >2.5% KWL A/ BB EHUSHER >1.0% KAEST SR >2.5% area of Land use/land cover classes are listed,
in which >1.0% area of ecotope classes are listed; ¥ ;: £ HuFi|Fl/B#2 A Land use /land cover classes; § : RVIIFEXSHBMETELO ~
30cm +IELF MW 54%E; The total area and soil TN and TP storage in 0 ~30cm layer in rural landscape of Yangtze Plain Region

FB R AN (CS) KRR =, K EARB R ER AR L B 5 (ANCSho04) , /K T
BB R (ANCSu02) %%,
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WA ,0 ~30cm HEARMABHE RN Z /T BT X B mHRK /N E 2),
6.6 it

B ESRAMT T A, K R R BE BT B v M T EBQR TR R M AT M. R
T 30m 43P TM/ETM + BB A THHFH 2000 480 E + B E0E > P R ITE R XA DB EH
SRR K AR R R AR, 254 72. 52% 71 8. 58% ; TiABF S WA 9% X 357K H ( Use + Cover =
PA) TR A A & S FIH( Group =ho 1 fb) BITEAR , 23 B % 45.99% F18.26% , 7k BIEHEAAEZ 26.5% ,
(B R R A RAE 2 0.32% . FHEH: BT 30m 436 L B g H0R B A T X 85 W 25k
HTAR, IR X K B X i S e IRl 2™ > . XIZ SR M 2 RO T %R
HOBEHTT AR IR 22, A% 1 J5 B9 #E H T8 AR LU e IE BT/ 27. 5% , T K PR 552 40 T8 AR 40 58 5 A 32. 7% AN
25.7% ™, {BHE R AR 2 At r ik m 2 SR, T ER G TRIC PR AN ERAMER 2
K M, TR >900m’ (30m x30m) B %K B G ER 5 B2y h I BT 90% . WRtR L, b
F 1m 43P IKONOS 3 FRET 30m PR TM/ETM + S5 % K 1TV IR KR R A R R H 2%
B HRET LRGSR VA o SRR T IR B R AR B AR 2 BN RE . AR AR
FRER T ECER, AR B BB RSB 22 B KRG L Bk AR 7 IR E , RE AR IR
WL AR B A S AR | B B O T VD IR KRG & A R LB B T AR 3R A AR
Mo BeAh, BT B A B B K B A R SR R o+ R S B R LR 1 T Bk Ay
PrE¥ 0 ~30cm +IEARMABEE R HITSEAL, B E N IESSEIE SR BRI T %
R+ IEA RPN 452 B E IR K BIPN A R BRI, BRI T KIR2 R .2
Bt B R H E

KR+ AR MEBE R KIF M AR A D AR E™ R ME T HEMEA SN T LELRH
LB, 2N T AR, B RS ES R E R RSB RB R REM . Bsh, BT ETRR
X 358 KRR L R B, T SR T AR A T B 7 T — 4R 8, TR g AR g L2
R 2BERR, TR AR KIME . X LA TR TR I R % R, BERAE KA
HAW N YRR EGERATE TS, HXITE, FMe7E/MRERRARE, tf R/ B mm &t
BAR ABHER TN B EINA 5,

SEHHFERL, AP ERT <30m PRI FERWE L RLR, BBBRASHREBAD
WHEK SRR /AR BN LA RERNERERT P R — A ST MR A T RS R BT
EBEER I HRANE R AR HEABN TR 1 E LB EE R, BIE T XS4 257 27 1
B R AR SR M Ak, B R T RIS B AR S A B B, A BT 500m x
500m R IR ML BRI ABR K 0 ~30cm EHELRMEHRERAB KR, ATENA R4
TE TR H BB 3 BN, RS TN K IR £ A B AB W E A, LR AL BE B R E
—EWIER , T ELBCA B R B A T R R A% 1, W RER RIS TR I R 2B = A 5
HER R — SR EERERIRAE S, AR TSR RNPIRR R, B2, RTF08 X IRAH 4
PRHR 5/ R B REE R T EA B R BT S S A , BB R B KRB v B R LR
77, He /N R BERE ST ST B B R B R R I ORI BB, 120 vk A B o 8 T IR MR K E PP B VA
BER MR TP R TR X & A BR B AR TR A2 BEE 8 , 3 T HEAT A0 E BT o
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