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GIS of Samara reqgion AIC

Prerequisites
1. Absence of a unified agricultural lands accounting system.

2. Absence of an agricultural producers control, a governmental grant
control, a crop rotation control.

3. Absence of an agricultural lands conditions monitoring system.

Why it is impossible to use present accounting systems?

1. Land cadastre data don't cover the whole territory of Samara region.

2. Land cadastre contains possessor information, user (agricultural producer)
information is necessary.

3. Land cadastre accounting unit is a lot (several fields), field as accounting unit is
necessary.

4. Federal level automation system of agricultural lands monitoring doesn’t answer
the requirements of precision and information completeness.



GIS of Samara reqgion AIC

Work objective Participants
Cultivated areas control. Specialists of AIS development
State estimate, effectiveness dgpgrtment of Samara region
districts.

Increase of agricultural lands use
Ministry of Food and Agriculture of

Unified accounting system of .
Samara region

Samara region agriculture purpose
objects forming. NP «Geoinformsputnic» and JSC
«Samara-Informsputnic»

Structure
Subsystem «Inventory and control of agricultural objects and lands»

Subsystem «Agricultural lands monitoring and state control based on
satellite images»

Subsystem «GIS of agricultural enterprises» (under development)



GIS of Samara reqgion AIC

APPLICATION

Control of real areas under crop and issued subsidies
Crop state estimate

Crop roatation planning and control

Agricultural lands estimate

Revelation of lands unused over a long period of time
Yield forecast

Decrease of risks and information support when insuring
crop

Control of agriculture purpose objects



GIS of Samara reqgion AIC

MAIN PRINCIPLES OF CREATION

The maximum utilization of digital maps and RSD (Remotely-Sensed
Data)

Field, farm, pond, agricultural producer are main accounting units.

Distributed system (central node — regional nodes - agricultural
producers)

Minimization of maintenance resources, maximum automation of
routines

The maximum integration into present business processes

Accordance of using maps and RSD to requirements of measuring
accuracy

Cost minimization



Work organizational chart

1.Provision of data
to regional
specialists of AIC

T

Agricultural producers

Electronic

2. Data input into
GIS of AIC.

—>Renewal of

advanced prints.

data

4. Joint analysis of
» real and proclaimed

Attested forms

Regional
specialists of AIC

3. Determination of /
real field’s
boundaries by RSD

/ fields’ boundaries.

<_
NP “Geoinformsputnic”

checked.
Substantiation of
ground checks
carrying out.

5.Making out a list of
fields that should be

committee

7. Provision of data
to Ministry

Specified
6. Carrying out of areas of fields .
ground checks. Statements of
T realized checks
Authorized



LANDS ACCOUNTING SUBSYSTEM. START OF WORK

Real boundaries of areas under

Cartographic base print. crops mapping.
Initial data transfer to Ministry
and districts of Samara
region.

Text information of agriculture
purpose lands and objects

transfer.
NP «Geoinformsputnic» Regional specialists
of AIC
Software development. Data input GIS AIC delivery to districts
in the digital form. Crops »and Ministry (October —
detection by using RSD. November 2008)
NP«Geoinformsputnic» NP «Geoinformsputnic»

finished stage




FRAGMENT OF CARTOGRAPHIC BASE FOR MAPPING OF
AGRICULTURAL LANDS BOUNDARIES. 1:25000 SCALE
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Samara region,Borsky district, 2009 year.



Composition of annually collected data on fields

Account number of a field.

Area of afield (ga).

Crop of 2008/2009 season

Area under crop (ga)

Possessor information.
v'"Name.

6. User information
v'"Name
v'Term of lease.
v'Base of given lease term.
v'Document of rights and right

akwnE

v"Ownership form.
v"Ownership base

registration
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Example of data provided on sowed areas.




Composition of annually collected data on farms

Farms information

oOghkwhE

Account number of a farm
Cadastre number of a farm.
The situation of a farm.
Kind of an animal.
Quantity of animals.
Possessor and user information(similarly

and ponds

to information filled on sowed areas).

Ponds information

ONOORWNE

Account number of a pond.
Cadastre number of a pond.
The situation of a pond.

Kind of a pond.

Area of a pond (ga).

Volume of a pond (m3).

Kind of a fish.

Possessor and user information.
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Example of data on farms.



Map of aqgriculture purpose lands and objects

Semantic data of object from
the layer “Fields”
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FIELDS MAP EXAMPLE
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«Aqricultural lands state control and monitoring
by using satellite Images» subsystem

v"Reception, prior processing of RSD and regional
bank of satellite images maintenance (RBSI).

v"Development of the field’s boundaries maps and
fleld’s characteristics estimate by using RSD

v"Development of software for current crops state and
yield estimate

v Development of software for access to information
through the Internet-portal




CENTRE OF RSD RECEIPT AND PROCESSING ON THE BASE OF GROUND
STATION TO RECEIVE «UNISCAN» (DEVELOPER — RDC «SCANEX»)




MAIN CHARACTERISTIC OF RECEIVED RSD

Country- Resolution | Swath | Revisit Operating
Satellite developer (meters) width period organization
(km) (days)
RSD of low resolution
Terra, Aqua USA 250 - 1000 2300 05-1 SSAU
RSD of medium and high resolution
SPOT-2/4 France 10 - 20 60 1-4 SSAU
MoHuTop — 3 Russia 8 -40 90- 160 -9 SSAU
RADARSAT-1 Canada 8-100 50 -500 1-6 SSAU
IPS-P6 India 5.8-55 23 - 5 SSAU
740
RSD of super- resolution
IPS-P5 India 2.5 30 5 SSAU
EROS-A Israel 2 13.5 3-4 SSAU
Pecypc-OK Russia 1-3 30 on CSDB-Progress
request
EROS-B Israel 0.7 7 6-8 |JSC "Samara-

Informsputnik”




REGIONAL BANK OF SATELLITE IMAGES (RBSI)

RBSI filling RBSI usage
Ground stations to Consumers in the corporative
Outer receive satellite network of VCSG's participants Outer
RSD . s (including Government of consumers
providers images in Samara Samara region)
| :
RSD from IRS P5/P6,Spot 2/4,Radarsat-1 A
Eros-B, Pecypc K, Terra/Aqua T
Archives of initial satellite images Thematic GIS based on
‘ RSD (GIS of AIC, GIS of
. Extremal Situation, GIS of Geoportal
RSD covered reglon boundary Environmental
Management and others) A
Intensity correction, A
clouds mask
‘ Applied
RSD lized by intensity (albedo) program
normalized by intensity (albedo),
clouds mask, modules
metadata + T
Automated Calculation ‘ >
geometric of derived Composites and A
correction products multi-temporal
T 1 covelrage
Base '
coverage Base of RSD | Spatial database
Placement _» RBSI metadata of vector GIS
into RBSI




Automatic georeferencing of the images to the
base coverage

95% automatically georeferenced images with nebulosity less than 20%




Initial image Clear clouds mode

AUTOMATIC CONTRASTING OF THE IMAGE




EFFECTIVE STORING OF
SATELLITE IMAGES
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REGIONAL DATA BANK ORGANIZATION.
GEOPORTAL

v'Geoportal Inner WMS server _
P I f b_ Spatlal Address [ ] hetpsifmap.smr ruf
ool of objects dggggge A BPIAT fomicesosonutsaro psaurin s
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Satellite
images
databank

~Cient? | |
~Cient3 14

Pool of objects
Raster Manager

Raster Manager

Metadata
base

Instrumental system
InMeta

=
=
=

v’ Multi-scale n multi-temporariness (more than 10 images
per year on each fragment of territory)

v" Access to derived products and analysis results.
v' Effective storing and access organization.

v Efficiency - access to images with resolution of 5-20
meters in 1-2 days.




BOUNDARIES OF THE FIELDS UNDER WINTER CROPS

Result of winter crop detection:

1. Winter crops were detected on field

2. Partly-sowed field

3. Winter crops were not detected on field




Winter crops control by using RSD

Proclaimed areas analysis by using

satellite images Automated detection of winter crops

]

n winter crops
are absent

on field

(o L]

winter crops
were
detected on
field

SPOT-4.

Samara region, Volgsky district, 07.10.08 Ground check

Ne |Snona |dekn. :o,qekrl‘ S TR

nons |gekn., ra |kynsTypa o8 _ |OBHapyxetne |MOA ,

KynbTYPOUW |nocesoB KynbeTypou

nweHuua

39.1 |130 osumasa |130 HeT 0
pOXb

39.2 |[176 osumaa 120 aa 100

39.3 115 nap 115 aa 100
nweHuua

39.4 |80 osumasa |70 HeT 0

39.5 |300 nap 300 aa 300
nweHuua

39.6 275 osumaa |190 HeT 0

Result — Summary list of crop detection



Method of winter crop detection
by using satellite iImages

Characteristics

usage of satellite image sequence

prior information is in the form of vector boundaries in GIS

heterogeneity of the image inside a boundary is the consequence of seeds heterogeneity
small volume of reliable training sample data

Fields classifier definition: 0 )
1.Classes features calculation: Enpyj =(E NDVI s E NDV|)

t mean value of NDVI in the fields boundaries averaged by the images from given temporal
NDVI period(t = 0 - autumn, t =1 - spring)

2.Calculation of the Mahalanobis distance to the class of fields with winter crops
) . . _ T
for the fields from training sample.p(El\lDVI M) =—(Enpu —M)B (Exow —=M)

12

3.Calculation of the boundary P between m nycrbie nosn
classes in the feature space P 8 M N0/ € O3umbimi
0<p<kp -fields with winter crop |
p>kap - empty fields > HE—
. PYY Ojilﬁwnuﬂn_hn,||||,|||,||,|u aul e f ey

<p< i i

klp o ,0 o k2p - Cla‘SS IS nOt deflned 0 14 28 42 56 7 84 98 112126 14 15416.818.219.6

4, Estimate of«confidence level» in tzzaking true decision during classification:
f(p)=e%  a=-In05/p?



THE PURSUANCE OF THE RESEARCH —
CHANGE DETECTION ON THE SATELLITES IMAGES

Original images - Spot 2/4,
resolution- 20 m

Detected changes

— simultaneous usage of change detection and segmentation
based on several images and map

G¢Z



Crop state estimate and vield forecast (research)

Agrometeorological parameters
(daily in every district) :

mean daily air temperature;
maximum air temperature;
precipitation;

minimum air moisture;

mean daily air moisture deficit;
mean soil surface temperature;
solar radiation;

productive soil moisture (once in 10 days).

Phenological parameters
(observations on crops maturity):

» dockage of crops (once in 10 days);

e information about presowing
treatment;

* information about care of crops;

* plant height (at the beginning of each
phenophase );

* plant density (at the beginning of each
phenophase);

* dates of mass beginning of crops
maturity phases;

* cropyield — target variable.

Location of test lots on Samara region
territory

Fifteen crops are observed on test lots

14



Results of experimental research

NDVI temporal series Temperature and water stresses
NDVI
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Calculations are given for test lot of Bezentchuksky region, 2006 year
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MAIN RESULTS OF WORK

Data from 15 districts has been processed (60% of Samara region territory)

2008 year:

1. Bezenchuksky.
2. Bolsheglushitsky.
3. Sergievsky

2009 year:
Bogatovsky.
Borsky.

Volgsky.
Kamyishlinsky.
Kinelsky.
Klyavlinsky.
Krasnoarmeysky.
Pohvistnevsky.

. Privolgksky.

10 Khvorostyansky.

© o NOoO OO WDNRE

11. Chelnovershinsky.

12. Shentalinsky.

Developed information resources :

v'Digital map of proclaimed sowed areas’
boundaries

v'Digital map of sowed areas’ real boundaries
v'Summary register of agricultural producers
v'Digital map of farms and ponds

Planned strands of work for 2010 year:

v'GIS AIC introduction to other 12 districts of
Samara region

v'Development of yield and sowed areas state
estimation methods

v Improvement of crop detection methods on
satellite images.

v'Connection with automated system of land
cadastre

v'GIS of agricultural enterprises introduction



APPLICATION OF REMOTE SENSING
DATA IN REGIONAL GIS OF AGRO
INDUSTRIAL COMPLEX
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‘ e-mail: ache@smr.ru

o
QO THANK YOU FOR YOUR ATTENTION!




	Application of Remote Sensing Data (RSD) in Regional GIS of Agro industrial complex (GIS AIC)
	GIS of Samara region AIC
	GIS of Samara region AIC
	Application
	MAIN PRINCIPLES OF CREATION
	Slide Number 6
	Lands accounting subsystem. Start of work
	Fragment of cartographic base for mapping of agricultural lands boundaries. 1:25000 scale 
	Composition of annually collected data on fields
	Composition of annually collected data on farms and ponds
	Map of agriculture purpose lands and objects
	Fields map example
	Thematic map of crop types
	Slide Number 14
	Centre of RSD receipt and processing on the base of ground station to receive «UniScan» (developer – RDC «ScanEx»)
	���Main characteristic of received RSD
	Regional bank of satellite images (RBSI)
	Slide Number 18
	Automatic generation of clouds masks
	Effective storing of satellite images
	REGIONAL DATA BANK ORGANIZATION. �GEOPORTAL
	Boundaries of the fields under winter crops
	Winter crops control by using RSD
	Slide Number 24
	The pursuance of the research – �change detection on the satellites images
	Crop state estimate and yield forecast (research)
	Slide Number 27
	Main results of work
	Application of Remote Sensing Data in Regional GIS of Agro industrial complex

