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Abstract: [Objective] High priority has been paid on development of soil geo data base based on soil legacy data by
international scientific community in recent years. Temporal and spatial soil information with high resolution, as a new and
indispensable tool for researchers and managers, can be applied to soil and environmental quality assessment, arable land
conversation, flood and draught mitigation, erosion control, non-point source pollution control, soil and agricultural product pollution
control and many other areas. In last decades, several nation-wide soil surveys have been conducted in China. Large number of soil
data has been obtained. However, the valuable soil survey data, still in hand drafting map or paper printing format, has been
unavailable to researchers and public shares, as the data have been stored at different locations and have not been processed,
digitalized and integrated. The purpose of the study is to develop China Digital Soil Maps (CDSM) through extracting soil
information from legacy data collected from the whole country. [Method] Data model of CDSM was constructed by analyzing
the characteristics of soil legacy data from different time periods and with consideration of future trends to topics of soil survey.
The data model confined the kinds and scopes of information to be extracted and compiled for CDSM. A data treatment working
flow was developed, that composed of about 180 separated processes for extracting, analyzing and integrating heterogeneous and
massive soil information of different regions and periods. CDSM has been completed by using the methodology for processing
massive soil geo data and a computer software program IMAT (Intelligent Mapping Tools) developed in the study. [Result]
CDSM was mainly composed of two kinds of soil geo information. One kind was vector maps of the whole country at 1 : 50 000
scale with polygon objects to describe soil types, soil organic matter, total nitrogen, available phosphorus, available potassium
and pH-value. The second kind was point data of about 100 000 soil profiles and 80 000 plough layer samplings with description
of sampling point coordinates, sampling year, and soil physical and chemical properties obtained from soil survey works since
1980s. The information contains both the slow-changing soil features such as soil types, parent material, soil mechanical
composition, texture and other morphological features and the fast-changing properties such as concentrations of soil carbon and
nutrient concentrations. [ Conclusion] The study shows that the CDSM data model is fit both to accept different kind of legacy
data from soil surveys across the country over 30 years and to further extend and expand in future. With the S90PT point layer,
information of soil sampling points from the new round soil survey works can be added into CDSM. According to time series,
space sequence or thematic order, required soil information of the whole country with a map resolution of 100 mx100 m can be
inquired and provided by CDSM. The information has been applied by a number of agricultural, environmental and land resource
organizations, divisions and research institutes for knowing current soil quality status and understanding changes in soil and
environment quality. Along with the extension in time, space and themes in the future, CDSM spatial and temporal soil
information will have broader application in various fields.

Key words: China digital soil maps; spatial and temporal information; data model; soil quality; soil profile data
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1 [28-33]
Table 1  Soil maps and sampling description from soil surveys in last decades in China
PRI B T Y SR IR 5 R AR FH#A 5T
Period Object and covering region Completer Achievements” Storage media
19 AR R & ENGLiEre 1 : 1500 Jj A [ - HE R Ik 15 4R Paper
—1945 Regional survey Researchers 1 : 15 000 000 China soil region map
Early 19th 1 : 840 Jivh | 1- e
century -1945 1 : 8400 000 China soil map
1958—1960 4= [H 5 — I g A Al 1 : 250 J7 R AR -3 455 Paper
The first national soil survey Ministry of Agriculture 1 : 2500 000 China soil map for cultivated land
1 : 400 Jy o el LS AE )
1 : 4000 000 China soil fertility map
1979—1986 4[5 ik bk A (T8 Al 44y 1 5 7 L 45)5 Paper
The second national soil survey Ministry of Agriculture 1 : 50 000 Soil maps of counties
AEyE 1 5 R SRR
1 : 50 000 Soil nutrient maps of counties
TR A7 3 AR
Soil profile physical & chem. features
1999—2004 xR FELAH - 3R 43 YA AT SRS KRR LTRSS i (GPS JEAL) HiT Digital
Soil nutrient investigation of China Tobacco Ind. Corp. Soil nutrient contents of sampling points with
Tobacco cropping regions geographic coordinate
1999—2009 4= [ A& /- 55 i i A & =346
State investigating and grading for ~ Ministry of Land and Resources
cultivated land
2002— A M BTG R H A ] 1 KFE L e e R S i (GPS 524 Hi 7 Digital
State geological element Ministry of Land and Resources  Soil geological element contents of sampling points
investigation with geographic coordinate
2005— AE AR W 4R 5y 1 A Rl KAE R TR & B (GPS B A7) H¥ Digital
State soil nutrient investigation for ~ Ministry of Agriculture Soil nutrient contents of sampling points with
cultivated land geographic coordinate
2006— A VG G A ANV KFE R LIS JIe R i (GPS 24 HiF Digital
State investigation for polluted soils Ministry of environmental Soil pollutant contents of sampling points with
protection geographic coordinate
2009—2011 [ R AR - e B U AR AT HEHH TAE R AR (GPS & A7) HLT Digital
State generalized forest soil survey  Ministry of Education Soil physical & chem. features of sampling points
with geographic coordinate
2007— LR BHERE T HERITHRAE AE AR (GPS SE LD HiF Digital

Investigation for soil series in China

Chinese Academy of Sciences

Soil profile physical & chem. features with
geographic coordinate

*AA A A L A A A A S R R AT AR S S5 R0 R A md ko SO R A 1, e R IR . IR AR T

% VRS

EARTIIH

Only national soil maps and soil sampling records with soil physical and chemical characteristics were listed in table 1, other achievements from soil survey
such as maps of certain regions or reports were not listed

2

[11,37-39]

Table 2 Comparison of resolutions of soil maps accomplished in different counties

[H2 County 35 IR Soil map scale SERCE UL Accomplishment
T1[E China 1 : 50 000 JEA5E X Basically accomplished
FE USA 1 : 12 000—24 000 JEA5E R Basically accomplished

£k Canada

HORFITE Australia

1L France

i Germany

J[E England

fa7 =% Netherlands

H 7 Japan

1 : 50 000—500 000
1 : 100 000—250 000
1 : 100 000—250 000
: 5000—1 : 200 000
: 63 000

: 50 000

: 50 000

R R e

JEA5ER Basically accomplished
SEARIX Agricultural area
39%Hhi[X. Covering 39% area
5e/% Accomplished

FEA5ER Basically accomplished
5EH. Accomplished

FEASE R Basically accomplished
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3.1

CDSM i iy il HHERAUE B HIEREGE R
M FERE BB L 3 KI A B R 4
3.1.1 AEXARFE  THERAER FERON 115
K Je AT« e E s AR . BERSE e
ERcE AR R, f A E (SOIPY) i
R S EE (SOIPT) 4ipk. i, SOIPY 2
Pi; oy BLsg il 1 5 )5 R R i A A

3 15 CDSM
Table 3 CDSM data model
(e~ YA I B =% et ik Jatk 4 FRhik
Info type Years Map layer Layer type Layer description Attrib. table Table description
THEERER 1978—1986 SOIPY EZubi N &S SOIPY tageE iR
Soil types polygon  Soil types Soil attribute table
GRT TRBIEL: LR RRHE
Attribute table for soil great group
suB WAENER: WA AL HAVRFAE
Attribute table for soil subgroup
GEN TEEEER: L& SRHE
Attribute table for soil genus
SPE AR BRI
Attribute table for soil specie
SOIPT I g A SOIPT BRI RS 8
point Soil profile Morphological features of soil pedon
THF RS 1978-1986 SOMPY 2k TEAENRS R SOMPY LWy Vi e
Soil quality data polygon  Organ. matter cont. Grades and range of organ. matter cont.
SNTPY EZul N oy R SNTPY THEAERE RSN
polygon  Total nitrogen cont. Grades and range of total nitrogen cont.
SNAPY EZub N 6 SNAPY HIRA A R %
polygon  Awvail. nitrogen cont. Grades and range of avail. nitrogen cont.
SPAPY i LIRS R SPAPY A RS R
polygon  Avail.phosphorus cont.. Grades and range of avail. phosphor cont..
SKAPY EZUN N Z S VG SKAPY TR R N
polygon  Avail. potassium cont.. Grades and range of avail. potassium cont..
SPHPY Ly LIERE SPHPY T HRRRTRE S R
polygon  pH value Grades and range of pH value
SOIPT Mopoint b A S80PT FTH 243 J2 g P AL MR
Soil profile Physic. & chemic. characteristics of soil profile
1990 J& S90PT s point 1990 4R JE KA S90PT RRE 5 AL R
1990- Samplings after. 1990s Physic. & chemic. characteristics of soil samples

TR SRRl IS DR,

BHIX, KFR, R, M. EH
Complementary info: basic geographical information map layers, including administrative region, water, residence, terrain, road
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Table 4 Types of spatial objects in point map layer S90PT for soil samplings after 1990

& JZ44 Map layer JEPEE Attribute table B IEFR B4 Data

‘7B X Data description

S90PT S90PT _ID
SYEA

SDEP

SQUA

ZE[H X4 Spatial object
KAEAESY Sampling year
PR e R P = NI [ F

Codes for sampling layering, such as plough layer sampling or profile sampling

TR ARAR A R ARRR . LIS YRR B RRARAE
Codes for types soil quality indicates such as soil fertility indicates, pollutant
indicates or environment indicates
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5 CDSM
Table 5 Complementary map layers of CDSM

BRI Info type 24 Map layer

JZM Layer type JZH5A& Layer description

Ji R Residence RESNT
RESPT
JK#& Water HYDNT
HYDLK
HiJE Terrain TERLK
B(X Administrative region BOUNT
i# % Road RAILK
ROALK

£k Polygon, line Jai Bt Residence

£ Point Ji B4 Residential point
%k Polygon, line JKE& Water
2 /5 Line, point JKZ& Water
£% 5 Line, point 15 Terrain

¥4t Boundary
k% Railway

> Public roads

THZk Polygon, line
£k 14 Line, point

£k 14 Line, point

T TR T MY AEAS [F] B B 56 B BT AN A 338
WA S AL, R A T4 5 b - 4 A S
WCE M. BAESITE, CDSM Bt gy it
i 30 Z AR TR AR F I B R S I, AT
I 23 e 41 Bl R 2 R T A AT

3.2.2 BEHEARZ TEEAMY 7T CDSM H i
HEre 9 MEZE 14 A arksk, Hdditafiig. =%
Z S A P 3R A PR R A s B PR SR IR
S9OPT mildlfZ. fEASK, BEA& M —He4 EIE L5
(56, GPS A - HERAE fUEAL RO i 55 1 1Y
I, EHESTE ARSI, AR AT DU SR AT 5
BRI, AR A ML — M EZ,
WAy, HIERAEE 5 e B R 2
3.2.3 BT H5+EEHERLMMERE EEE AL
£ LRSI e TN L - B T R R W Ll ) AN R e
Z W E RIS DA g S 7, S
B KR S, SR X 4 B Al
BERETHEIAER, BE7 (A F N i F K 480
HA SNSRI E R G R, AR TAE
Xf CDSM H Jfidh by B A L 1 B BT B8

4

KA o o B IEEE 2 E R
G5 KA R BOR R i A IS YR 0 4 [RK U Rt
SEGRIRAE BB, AN AR P K IR AR R
Bl B BB IE . R A SR EOR T A,
W EE N IR E . DI B R A, K
SR A 3} P 3 LAY e AN TP % N LW - ey
FRIE PR P SRR 5 2 R I WT ST 5 2 T A 55
BEAN TR S B A 7 B, AN TR 73 BORUREA LG HK
IFAT BACHE FETT o 150 I 22 e A S EAT i Jn T

5y MR, ZEE DML B 45 H E T3
Gni. WAS. R A BPEEE R T S RIA,
ANt BEARAT H DSBS s I 30TB . A I FE AN
ACER I T TR SR, Tl S HE AR AR X,
IR T Eds R S M B A B R A R A%
G N T e 720K e ATE AT I B) N 58 BOX — T AE
AMFFEH, R i A A P . 4
Fe ik 5 VO 7 R E I R A 1A R S
HE B R IMATHY, DUt s e KL
L HITAGERNK T CDSM FERYZE .

5 CDSM

KL CDSM - Hi 40 A58 125 b~ 198 1 A 5040 5 5
KB, CDSM Hedla AT g 4 TAESS, 53k o
H AR SR E@E. 28R T
Sk SEgc LN w SHITTTE NS (& NS VB S SN
SR RHORFE AR BRI RS . TR
5 TAE A br s SORMERE AR, Hn gt . S
B BORGRE S HE AR AN AAA] o
5.1

or B AR A B AR CS BE  E URE
BAUR K5 RS I M n R BN 1 : 5 14
[ 58 [ e B 258 700 AN BUAURR IR In
TAEE, FERIRRE, RN BRI AT HAR 2 IR
FEEAR E bR R E K S BB 34T 59k AR 5E
(I o ol 2R R RRRE I A 2223 BUiit
PR B RO R, AT AT APLAZ 5
(. SRl A 5 Bl R A DA SR i 0 Hr
MM SEBUAERFE H ARSI T 1K e B 5 B )2,
X — WA AW 0 . SRR s
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AL 4 B
5.1.1 FEHARELEEXELT LM EREEL

o3 BT IR AE A RS AE 20 e IBERRIE . A
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FIREAREATIRE, A SR L. 1:5
TAJF R e A AR EERGE. KA. $L
i 55 B ZARUEAL . BO R B A B, R Ry
S5 0SS w137 T = w1 3 T N w2 )5
FAAE B R A IERRIESE TSR AR
ARG BB T 0 E G, ETEIER
AL, FF 2O B R AT B AR A
ARBE, PR 2 B RS A OGIR I L R
PEAE S

5.1.2 R LREZREREZHELEMTEN KT
SRR SRR A SRR S, A B T

P A Ab B3 G, R BOE N H R R S B
PEBRAE B3R K TAR DT 30, BT 2R H ARG 3
IR B A5 0.

FERI 26— B Be AR R 58 1 L O T 3 5
eI T B S R R S R, E ok
RIVET LAk & LR VA5 oI T B4
IR R RS BT A R X T
r8-1: 5 TR, 28 30 SEAFTRL Bk
PR ARTBROR,  IESRTUARIER . W1 s, R
IMAT RGeS HtBORIFAINT . B REL . B A SeitH)
W7, 225 1) S BB W T DD e AT S L 2
Ja PRI 2 44 G GBS G v 5 3 AR P L R bR
A1 (0 37 IR GOR A o L L R R T AT &
LGS 0 TR R ARG B IFEA N EA 55 30
AU, X R FAUR . 5 o 43 2L - T A
AR RN B R L A SR A% BT V2 2R S It )
B B IR G — 153 B e R,

Sy LA

N\
Paper county soil Paper soil profile
maps records

LRI

|

FAL SR A

: >

WL IE S R AN (5
B & T HEED Vectoriz
ation of soil maps

| SRl b A5 B
State basic geographic [
information database

B LAl

Vectorization & database

PEEED Soil profile
database

}

}

LYK G IR
Final revision and coding
of soil classes

[ 5% Akt B A5 s
State basic geographical
information map layers

T IHE RS R B LR R
44 Linkage of map data with profile
data and first revision of soil classification

l

G L 3 ] 4 ) B e A e AL
Standardizing logical structure of spatial
county soil data

|

sy B bR A (R L5
T3 13RI R EESOIPY )
Integrating spatial county soil maps and
constructing China soil map layer SOIPY

|

1 57 v [ A 7 ] A T R Pl S i i
Editing and viewing the whole 1 : 50 000
China soil map

A

L : 57 IR R IR
Digital 1 : 50 000 China soil
map atlas

1

DA

AR RIRELL
Logical structure standardization

LAl SR bR AEAL

Storage structure standardization

BUSENSESIN
Map editing & viewing

Fig. 1 Working flow for digitalizing and integrating soil maps of different counties
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Fig. 2 Sub-map example of soil map of chinaat 1 : 5 000 scale
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FROPEAE TS MR VAR ] o 2L FURIR 5
A, L8RS S B S SR AN
Bl 6T AT R, R G 43 Hh X R
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TES VU Berhr, SR FH R B A i B ol R
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PR EE I R 4 [ 3857 7 B R R Rk o AE R
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ThERE R E 1 5 IR LRy K 418 .
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BHZE LR TTR SR, SR, . .
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K g5 RN B R Rl R, fen
T 1A Hb PR AR A (1 4 ) 8 ) i o 82 e
60 AR BOAURE (S A FE o 0 25 BOEAT IR 5O
Ja w3 1 3 s 4 B

B 3 W L
Paper soil profile
records

A 4

J

> A B

Digitizing profile records

S AT ESE R R
b S A TR D
County soil profile database

}

4 [ T s ) 50 2 SOIPT
Chinasoil profile map layer
SOIPY

3

J
SN
Y
oy BAE B K5I (2 \ TS B2 A i briEfe
T PR SR HER) Standardizing logical structure for profile info
Info classifying & coding
J
3
Y
&2 SOIPY [ 5 Jk i 3T AR BRDCIE (A - .
JESOPYIRE AHTE R ARLE (2EEE ASFRICIC b5 0 B A R b
HOIRAE AR ) s B Standardizing storage structure
Soil map layer SOIPY & Getting profile coordinates by info zing storage structu
state basic geo-info matching
J
. l 3
g T 2 AL
Editing soil profile data layer

TR 10T 5 1) 2 A ] s
Profile data layer editing

Fig. 3 Working flow for digitalizing and integrating soil profile data of different counties
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WS4 E . AR RE . N RRAE DA 0 T 42 PR
PR, e e B TR v K

5.3.2 ¥ W REHEEMEN TEAREBHESBT,
BRI A DX ) SRR AR I
AL RFRARA SR, %3 BT A T IR ik
50 R FRbRA o A S IAT g A R T A SRR
BAMES . SR IMAT 804, AT AN H
ARHIT GRS Fi% . 4SS EMEL. A
B3 T B 5 B SR 5 TG (R IRAD S5 4, A R )
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Table 6 Cartographic scale and spatial resolution

Hu &l Eb 451 )] Cartographic scale 1% %8 K Pixel size FrFR=S 843 ¥E% Nominal spatial resolution
1: 5000 5mx5m 10 mx10 m 0.01 hm?
1: 20000 20 mx20 m 40 mx40 m 0.16 hm?
1 : 50000 50 mx50 m 100 mx100 m 1 hm?

1 : 250000 250 mx250 m 500 mx500 m 25 hm?

1 : 1000000 1 kmx1 km 2 kmx2 km 400 hm?

1 : 2000000 2 kmx2 km 4 kmx4 km 1600 hm?
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7 [43-44]

Table 7 One-dimensional information of soil profile

4 FARbR Bt A TARRIGE R NI RFAE R i)

Profile name Profile coordinates Soil forming conditions Profile morphological feature Profile fertility feature Soil type

MR ILEK 2 E11425 N34.09 ZERdHSN, AR, AR, Loy BHERDS, BIBMERLS ok Ak, Wik,

R -3 1 B REFU AT, AR RS, kT GIBMERE— R, SRR AN . e b g Bk

Henan Fugou W TR HREA—, FIHT KHides K HREH- R Cinnamon soils (great

county- Slight slope upland, EH W EHRSERGE  Good tillage property, good group), fluvo-aquic

Chaigangxiang fluviolacustrine AR TR 22 permeability, medium water and cinnamon soil (subgroup),

Zhailoucun- sediment parent All horizons light texture, nutrient holding capacity, refluvo-aquic loess (soil

yellow soil material yellow, moderate maturation, suitable for the cultivation of genus), yellow soil (soil
varying intensity of wheat, cotton, soybeans and specie, local soil type)

calcareous feature, having tobacco
pseudo mycelium at lower

horizon
Wb B4nvb £ E109.91 N30.85 MRy, AKERI  REWMWm ORI RL PR 62.1%, AT 1.4 LL 40 F38, WA wk,
KIeHS 2L+ Low valley, limestone i +)2. +25EK, T4 -, WEMEAR, HEEEE GaCaRaELE. al
Hubei Jianshi parent material B A-B-C, O bEEREE 2, BHHE, BHEZE, AR A
County- IR A%, TR IR TR BOIERE IR, (1 Red soils (great group),
Xishaxiang N, R E, ERZEY,  PURSFHESE R, KA yellowish red soils
Huolong cun- FLBREEAN, gtz RANH (subgroup), limestone
red clay soil Yellow surface soil layer and Physical clay 62.1%, bulk yellowish red soils (soil
red subsoil layer, deep soil  density above 1.4, poor physical genus), red clay soil (soil
horizon, A-B-C profile properties, poor soil specie, local soil type)
pattern, having permeability, poor tillage
iron-manganese cutan in property and short time for

subsoil layer, acidic reaction, tillage, drought intolerant, high

sticky texture, tight bottom,  nutrient holding capacity and low

small porosity, poor soil nutrient and organic matter

structure content, Seedling sensible and
more appropriated for crops in
late growing period

8 v
Table 8 Two-dimensional information of soil profile
TR ST 2 B £ AT (P,0s)
Profile name Profile horizon Horizon thickness (cm) organic matter (g-kg™) Total N (g-kg™) Total P (g-kg™)
TR LS8 2 AN - 3 A 0—25 10.6 0.61 1.25
Henan Fugou county-Chaigangxiang B 25—58 3.40 0.30 0.92
Zhailoucun -yellow soil C 58—100 6.40 0.39 1.13
WAL E AN & SO -4e A 0—19 20.4 1.20 0.40
Hubei Jianshi County-Xishaxiang B 19—52 18.3 1.10 0.40
Huolongcun-red clay soil c 59100 410 050 0.20

D e AL PRI 77 A0 R Same testing methods for soil chemical and physical features were involved

9 v

Table 9 Three-dimensional information of soil profile

#lfi44 Profile name pH IR 77 pH testing method + 245 Profile horizon pH

TP LK B A -3 1 K P A 8.1

Henan Fugou county-Chaigangxiang Zhailoucun-yellow soil Water abstracting B 8.4
C 8.4

WAL B b 2 KO -4 b KCI 242 A 5.8

Hubei Jianshi County-Xishaxiang Huolong cun-red clay soil KCI abstracting B 5.6
C 5.4

DR [ Ml X 28 5T B PR IR 79 AR R Different testing methods for soil chemical and physical features were involved
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Table 10 Four-dimensional information of soil profile
HITH 44 AR 43 22 + 2 KL EEL] bR NN Efig=a
Profile name Testing method for soil Profile horizon Particle size grade Particle size (mm) Percent (%)
mechanical composition
T F PRV ELBE I S R -2 1 M12 A 1 <0.01 45.85
Henan Fugou County-Chaigangxiang 2 >0.01 54.15
Zhailoucun-yellow soil
B 1 <0.01 48.85
2 >0.01 51.15
C 1 <0.01 41.27
2 >0.01 58.73
WAL AR LYY & KRR -2T 1 M2? A 1 <0.001 22.1
Hubei Jianshi County-Xishaxiang 2 0.001—0.005 196
Huolong cun-red clay soil
3 0.005—0.01 10.4
4 0.01—0.05 338
5 0.05—0.1 14.1
B 1 <0.001 36.2
2 0.001—0.005 20.9
3 0.005—0.01 114
4 0.01—0.05 20
5 0.05—0.1 115
C 1 <0.001 42.9
2 0.001—0.005 18.4
3 0.005—0.01 13.6
4 0.01—0.05 19.9
5 0.05—0.1 5.2
D AR T D GARFRIARE . D LR k) 1 RIS, e WIBEPERIRE<<0.01 mm (%) RUEIYER R >0.01 mm

(%o ¥ LIRS0 2: 5 ANEAE, A Biki<0.001mm (%). ¥k 0.001—0.005 mm (%), Hrkiki 0.0051—0.01 mm (%). HUkyki 0.01—

0.05mm (%), 47>k 0.05—0.1 mm (%)

Y Different testing methods and different grading systems for soil features were involved. 2 Soil particle size fractionation system 1, composed with 2 grades,
particle size <0.01 mm (%) & >0.01 mm (%). ¥ Soil particle size fractionation system 2, composed with 5 grades, particle size <0.001 mm (%), 0.001-0.005

mm (%), 0.0051-0.01 mm (%), 0.01-0.05 mm (%) & 0.05-0.1 mm (%)

5.4

TS R S A GPS ARARE N, 1
T N 2 1 B SRR f g B IR A AR, T
45 FAT B0 R SR, DRI R AR [R] 328
AN [7) DXl 11 - S R AT i ) A 4 SRR AT R I
AN TG AT RAE £ A5 R B AR B AR
PRUCHD, WA G AN SR 5 R I 4 45 4 b
oy SRFE RV 2 A A AR A IR AT ]2 R I
RN 3 ANBHYB, WA EMR T G ERAE AT
Kl )Jz S90PT,

4 )10 5 & SOIPT ik, S90PT A& 2%k
P SR PRI T ORFECEGY . SRFE Y 2R i -39 5t

HIRFR RIS (R 11 FEHAT IR AR HELL AR A
R EAEAR AR AL 2 AN 53 Boh T B InAH DG
AbEE, A EE AR i s 2 SOIPT AHARL,
XA .

A HAHT, SO0PT A2 AN T E H 20 e
90 AR LA 58 i I HT A B2 KA f S /b L3
Ty VR A g L, k2l L R 7y 45 B 43 ok 1 4 1 A
JH R A L G XA S I e i 1 H b
SE R AR H L3R 0 1 AR LRI A AT 1RV G
T AT G SR ], AL NIR FH (1) S90PT
MR, REHCKRAEED . RE TR R
AL RETRAR AL, KR T AN B 14
A 45 FRATAT U0 /3 IR 1T S90PT s RS %
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Table 11 Records for soil sampling year, types of sapling depth and soil feature in SQOPT point map layer

X% D CRFE D) Re e RFEAFAY PR R bR IS AR

Soil sampling ID East longitude North latitude Sampling year Soil depth type code Soil feature type code

1 109.8908 30.5073 2002.3 Ara  (¥fZ Ploughing layer) Pol (+3Ei5%¢ Soil pollution)

2 129.9915 46.0081 2005.5 Pro CHITHI4}Z Soil profiles) Env  (3£%i Environment)

3 117.0746 39.2984 2010.3 Ara  (BFZ Ploughing layer) Nut (13374} Soil nutrients)

4 110.2919 19.3038 2011.11 Pro (T4 Soil profiles) Nut (1334} Soil nutrients)
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Table 12 Product list of CDSM
Pl ) AR FAHUE bk Hodhs AT H ] H T G B
Map layer Layer description Vector data Raster data Paper maps JPG maps
SOIPY + 13280 Soil type v x/ R \
SOMPY AT HLFA R Soil organic matter conc. v \ R \
SNTPY + 4% &/ Soil total nitrogen conc. R \ R \
SNAPY T A A& Soil available nitrogen conc. v \ R \
SPAPY + 1347 %4 & Soil available phosphorus conc. v \ v \
SKAPY AT 44 & Soil available potassium conc. v \ v \
SPHPY IR HE Soil pH value N J R J
SOIPT 33w 4 Soil profiles v \/
S90PT 1990 4 J5 KA 4 Soil samplings after 1990 R J
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