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geographic informarion system
(GIS) has been an important

tool  for geo-referencing  soil
information svstem  (Geo-SI8).
Therefore  such  an  organized

information system would not only
stare the datasets for posterity but
will also improve our understanding,
of biophysical processes in rerms of
relationship among them in the soil
environment. There are reports of
decline in fertlity and productivity of
the soils due ro changes 1n some
dynamic soil properties in the
irrigated Indo-Gangetic Plains (IGP).
Black soil region (BSR) on the other
hand is underurilized due to their
inherent climate and
management related problems in this
rainfed (mostly) zone. Therefore,
information on soil characteristics is
important  to  exploit  the
underutilized porental of the region
o fulfill our commitment to food
and other requirements ra the
increasing population. To supporr
I'I:'Irllr.ll resource 1“:111;13{_‘1]](’111[‘
collation of data and their storage for
easy retrieval is all abour the purpose
of this article.

soil,

Methodology for Database Development
Use of SOTER (Soil and "lerrain

digital darabase) was done as
framework for developing this
information system. The SOTER
concept is based on the relationship
between the landscape and soil
systems. Terrain information is
geographic component indicating rthe
topelogy of SOTER unit and
artribute dara gives spatial unit
characreristics stored in a set of
relational database management
system (RDBMS) files. The basic
data required for the consrruction of
a SOTER unit are topographic,
geomorphological, and geological
and soil map at the scale of
1:250,000 ro l:1 m as layers
accompanied by sufficient analyrical

data for soil characrerization and
mapping. In SOTER, the mapping,
units are given unique identitication
codes for easy data access. The soil
component informarion is stored
three tables s, soil component,
profile and horizon table. The profile
and horizon tables show informarion
data for each soil with the exacr
location, morpholagical and other
characreristics laboratory data of each
horizon. The database srores all
necessary information and is user-
friendly:

SOTER was developed by the
Internarional Soil Reference and
Information Centre (1SRIC) The
Netherlands in association with other
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In the last 2-3 decades, soil information bas become increasingly important for many disciplines to
address the conflicting pressuve on limited land vesowrces. In addition to farming conmamity, civil .
enggineers and agricultural engineers, envivonmentalists, urban planners, disaster managers and
policy makers also need soil information. Thowsh & wide yange of infarmation on sotls are
available in scattered and unovganized fovmat, the modern day infovmation system of any
natwral resowrces vequives its location i tevms of time and space and exact referencingy or geo-
veferencing of important spots bas become very necessary. Lhevefore, soil information with exact co-
ordinates can be wsed for developing such systems.
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Table 1. Available information at a glance

Proparties IGP BSR Physical 1GP BSR Chemical IGP BER
Site characteristics Mo, of Mo, of Properties Mo, of No. of Properties MNo. of MNo. of
; cbservations cbservations observations observaticns ocbservations observations

Obsarvation no 144 1m Sand a5a6 505 pH as0 505

Series andfor Local 144 m Silt 852 505 EC 541 466

name

Slope 144 101 Clay 852 505 CaCQ, 77 342

Erosion 144 101 BD 766 503 Qc 252 501

Runoff 144 101 sHC 300 491 Exchangeable Ca 754 505

Drainage 144 101 Meisture retention 62 503 Exchangeable Mg 747 495
33kPa

Morphelogical Properties Meisture retention 503 Exchangesble Ma 757 4495
100kPa

Horizon B&T 505 Moislure ratention 52 A5 Exchangeahle K 751 494
1500kPa

Deplh B57 503 AWC 52 503 CEC 767 505

Texture BS7 503 BS 67 5085

Coarse Fragments 857 505

Roots BS7 505

LEHervescence BS7 505

international organizations.

Development of SOTER Database

The geographic data for both the
1GP and BSR was developed from
1:1 m scale soil map of India. A
recently revised esrimate af the area
of the IGP and BSR are 52.01 m ha
and 70.4 m ha respectively. The 1GP

is subdivided into 8 agro-eco regions,
17 agro-eco subregions (AESR) and
6 bioclimartic regions depending
upon major phvsiography, climate
and length of growing period. The
BSR has 10 AER and 37 AESR and
is distributed mainly in eight states
with some sporadic occurrence in

non-traditional areas. Soil
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Abour X% arca of BSR has moderaely roSmmagly alkaline reacrion and
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for better water intake and storage in s area
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information for IGP and BSR was
developed from the master darabase
of about 8B40 soil profiles and
information collated from the
published lterature were geo-
referenced. The information on soil,
site, and land use of 245 profiles {rom
different bioclimatic regions (Table 1)
were entered inthe database along
with 82 climate station data as per

SOTER. procedure.

Utility of SOTER Database
The advantage of any database in
GIS environment is that the
measured data can be displayed in
both tabular formar and sparially
with theme maps. These theme maps
are important for understanding the
respurce base, rationalizing use of
these nartural resources and prepare
plans for development and betrer
utilization of a specific area. The
database has many other applications
such as inputs tor refinement of
agro-ecological regions and
sub-regions, carbon sequestrarion
studies, land evaluation, soil erosion
studies  soil - quality  srodies,
carbon, crop  modelling  and
climate change research. Thus
using the base map of the IGP
and BSR and the corresponding
SOTER darabase, a number of
thematic maps were prepared which
can be used as a ready reckoner for
development of a particular area for
better utibization.
(Continved on Caover-il)
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Land Resource Data Storage Devise...

(Continued from page 34)
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SOTER : Way ahead

S5UMMARY
A robust darabase in
internationally accepted SOTER
framework has been developed for

two agriculturally important food
production zone of India. It includes
land as well as soil characreristics viz:
physical, chemical, morphological

and climare information for selected
spots which can be used for
agriculture and many other planning
purpose of land resources. Theme
maps can be developed for planning
resource utilization. Database can be
upgraded with newly acquired
datasets. This warchouse of organized
soil and land resource information
would form the basis for the
development of a SOTER database
for the entire country. This can be
updated with the recent and relevant
dara. It is expected that this robust
data 1 a structured framewaork can
remain as a national and international
reference darabase and can be utilized
by many uscrs.

tisandd Pringipal Sclentists, *Senlor Scientist,
NESS&LUP, Nagpur

Food security exists when oll people, at all times, lave physical, social and ccononic aceess to sufficient safe
and nulvitions food that meets their dictary needs and food prefevences fov an active and bealthy lfe.
—Committee on World Food Security



