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China has limited arable land resources

- arable land resource per person less than 40%
of the world average

- only 30% belongs to fertile soll

- keep decreasing since 1996, especially fertile
soil resources

M high fertility
0 middle fertility
Low fertility
- just for forestry & husbandry

—



1. China soil survey in recent years

High priority was always paid on understanding soll
guality for food security by the central government

1958-1960: 1st national soil survey (MOA)
1979-1986: 2nd national soil survey (MOA,21Z7T)
2006-now: Soil pollution investigation(MOE MOL,101ZT )
1999-2009: Investigation and classification of land resources
for agricultural use (MOL,4427T )
2002-now: Investigation and evaluation of arable land fertility

( MOA, 21z )
2005-now: Investigation of soil nutrient status (MOA,101Z 7T/
2007-2009: 2nd national land resource survey (MOL,1501Z7T)
2002-now: Investigation of land elements ( MOG)



2. The 2nd national soil survey of China(1979-1986)

Sampling plans were made by using 1:10,000 scale
topographic maps.

e 5 million soll profiles were observed, parent materials,
morphological and other soil feature were recorded.

e 200 thousand profiles were sampled, soll texture, OM,
pH, EC, N, P, K, micro nutrient contents, depth and
other soll physical and chemical properties of each
profile layer were analyzed and recorded

e 2 million soil samplings of tillage layer were sampled
and analyzed.




2. The 2nd national soil survey of China(1979-1986)

Maps at 1:50,000 scale for 2400 counties were
drafted based on observations

Soil map

Soll organic matter

Soil total nitrogen

Soil available phosphorus
Soll available potassium
Soll pH
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Soll map of a county




Soil and solil property maps of a county
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e Description of physical and chemical
properties of soil profile
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2. The 2nd national soil survey of China

Long-term changing solil property: texture, parent
materials, morphological and other physical solil
feature




_2. The 2nd national soil survey of China

Short-term changing soil property: OM, nutrient,
tillage depth, tighten, salting etc. important for
evaluate soil quality changes.

Change of soil OM, avalilable P and K in China
Soll 1979 - 0 2005- n Increase
parameters 1985 2010 (%)
OM (%) 1.82 1,151,366 | 2.42 85512| 33%
Avallable P 7.9 007,502 | 18.8 56,515| 138%
(mg/kg)
Avallable K 105 667.673| 119.08 | 45225| 13%
(mg/kg)

It means 139.9 million tons CO, was additionally fixed In
arable land annually during last 25 years..



Regions with significant soil acidification from
1980s to 2010s
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2. The 2nd national soil survey of China

Main advantages of legacy soil data from 2nd soil survey
@ Large quantity of field survey, field sampling and
laboratory analysis
Main cropping area: one observation profile/2-7 ha
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Soil profile with detailed records of soll
texture, OM, pH, EC, N, P, K, micro nutrient
contents, depth and other soil physical and
chemical properties of each profile layer

Country Soil profiles number
China 100,000 (available)
New Zealand 2,500
Australia 160,000
Belgium 15,000
Denmark 8,000
Germany 160,000
France 540
Italy several thousands
Spain 453
England 6,000




2. The 2nd national soil survey of China

Main advantages of legacy soil data from 2nd soil survey

@ One standardized approach for sampling planning,
sampling, laboratory analysis, recording and mapping
Clear objectives: soil resources (soil type) and
fertility (fertility related property)

® Relatively precise operation by experts.

‘_ﬂ = f

Howm oW % b gb i B IR AL



2. The 2nd national soil survey of China

Problems
@ Valuable records and maps deposited separately at

provinces or counties were heavily loosed and
damaged and difficult to be applied.




2. The 2nd national soil survey of China

Problems

@ Rules of soil type naming in some region varied a lot.
However, main items of profile description among
different regions were same.

Soil type State issued Existing

Great group 61 312
Sub group 229 1872
Species/Family 663 15600

Variety 3000 62400




3. Development of China soil geo-data base at
1:50,000 scale based on legacy soil data

e Supported by many famous scientists in China
and founded by MOST, development of China
digital soil map at 1:50,000 scale was officially
started since 2006.




China digital soil map at 1:50,000 scale
Main difficulties

e time consuming, each map contains 1,000-9,000
polygons, 50-150 soil types and 20-50 basic geo-info
grades

e bad map conditions (image blurring, coordinates
absence, etc.)

e Difference in soll type nomination
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3. Development of China soil geo-data base at
1:50,000 scale based on legacy soil data

e human-computer interactive data processing
were developed, which consists 106 sections

e T0 connect each sections of the whole flow, a soll
geo-data base interface was established
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Data processing flow whic
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soil geo-data base interface

e contains 4 normalized documents

e be able to characterize specialties and differentia
of each intermediate and the final product exactly.




By using soil geo-data base interface, a series
software tools for data processing were developed
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3. Development of China soil geo-data base at

1:50,000 scale based on legacy soil data

Now: integrated 1218 counties
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3. Development of China soil geo-data base at
1:50,000 scale based on legacy soil data
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Data share
up to now: already supplied to 23 provinces,
1218 counties and dozens of universities
and research institutes
- Land solil quality evaluation
Nutrient and fertilizer management
Water pollution study
- Air pollution study
2013: Partly internet opening




High risk Regions of groundwater Nitrate in
China evaluated by use of China soil geo-
data base at 1:50,000 scale




4. Discussion:

Revision of China soil classification system

¢ Importance =

e { Soil Classification _>> _ i SOILGENESIS AND
2001, European Soil Burean —

e { Soil Genesis and Classificatic
5th 6t Edition 2003,2010, Buol | .

e (The Canadian System of .
Soil Classification) 2
3rd edition, 2011

e ( Soil Taxonomy) USDA,
Second Edition, 1999

e (Soil Classification: A Global
Desk Reference) , 2003

e Australian Soll Classification
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Digital Soil Mapping

{Digital Soil Mapping?
EU Digital Soil Mapping e
WG, 2005, 262m -

{Digital Soil Mapping, An
Introductory Perspective)
2007, 65901

{Digital Soil Mapping Bridging
Research, Environment
Application, and Operation)
2010, 462m

On digital soil mapping
McBratney, Geoderma 2003

ELSEVIER




The 2nd national soil survey of China

Classification State is_s_ued Existing
system (3rd edition)
Great group 61 312
Sub group 229 1872
Species/Family 663 15600
Variety 3000 62400




Comparison of current solil classification system of
different country

China (issued) USA Germany
System
Nr. Exam. Nr. Exam. Nr. Exam.
= : Terrestrische

Order 12 45 E + 12 | Entisols 4 Boden

Sub TTE

order 31 45 B 60 | Fluvents 21 | Schwarzerden

+

Great X : Kalktschernos

group 61 Z#/+ | 270 |Torrifluvents 56 | em
. X : Braunerde-
Sub # R 5 Typic
group 229 T 2500 | 13rrifluvents | 220 grzri]lktschernos
v (Multiple) : )
Family/s * Fine-loamy, 40 items
pecies 663 ﬁﬁi — | mixed,supera| — |md, mr, 0, n,
A ctive,calcare u, d, k,e, v, ku
ousS, mesic
Variety/ B AR Joci
. ocity
Series 3000 f;ii/# 19000 Youngston




Soil classification system

China (issued) USA Germany
System
Nr. Exam. Nr. Exam. Nr. Exam.
Order 12 |42+ | 12 |Entisols 4 E%régﬁ”'s"he
Sub L
31 =45 E | 60 |Fluvents 21 | Schwarzerden
order T
Great X - Kalktschernos
group 61 £+ | 270 | Torrifluvents | 56 em
. X : Braunerde-
Sub R A5 Typic
group 229 T 2500 Torrifluvents 220 gr?]lktschernos

USA: Formative element
Order 12

Sub order 28
Great group 57



Basic thoughts for revision

1. Soil classification system should be not more
complicated for soil scientists to distinguish the
main soil forming process

2. Upper classes should focused on main soill
forming process or elements
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61 Soll great group of China




Basic thoughts for revision

3. Upper classes should remain certain stability.
4. Under classes (related with functional properties)
tend to be described quantitatively or classified
to grades to satisfy demands on soil information

In future. Just try to keep original description.



40 indexes of soil family in Germany

Index Code Index Code
(Mull)x mu ) braune(r) b
(Moder) mo Fargljoun graubraune(r) gb
(Rohhumus) ro graue(r) gr
(Tangel) ta rotliche(r) rt
(Feuchtmull) mf eisenreiche(r) el
?f%rprg (Feuchtmoder) md Ausfall. | sulfatreiche(r) sf
(Feuchtrohhumus) mr verfestigte(r) vi
(Anmmor) 0 (Organo) 1 0g
(Niedermoor)3 n geogen | kalkhaltige(r) 1 x x C
(Ubergangsmoor)3 u salzhaltige(r) 1 z
(Hochmoor)3 h nassgebleichte(r) i
| basenreiche(r)2x x x eu humusreiche(r) X
Bag,tlzn mittelbasische(r)2x x x m weit. | Podsolige(r)2 p
basenarme(r)2x x x dy pedog. | lessivierte(r) I
pseudovergleyte(r)2 s Merkm. IV erfanite(r) d
vergleyte(r)2 g kolluviale(r)1x x x K
w]asusse (Auen) a erodierte(r)x e
h. reliktische(r) r (Acker)l Y
(entwasserte(r)) Nutz.




Revision of China solil classification system

Category State Issued Existing Revised
Order 12 12
Sub order 31 31
Great group 61 312 61
Sub group 229 1872 800
Species/Family 663 15600 11000
Variety 3000 62400 48000




Main contributions of China soil geo-data base at
1:50,000 scale: 16 institutes together
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Main works of the team in future

1. Finish whole data base
2. Develop soil property data important for crop
production and food security
e Soil texture (for crop nutrient management etc.)
e Soil features for irrigation equipments and
agricultural machines by use of soill
morphological and other property,



Thanks !

wlzhang@caas.ac.cn
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