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Section 1 — Project objectives and major achievemenduring the reporting
period

Project objectives

The Irkutsk Regional Information System for Envimoental Protection — ‘IRISassesses the current
status and dynamics of the Irkutsk Region’s fogestivironment, influenced by man-made changes and
anthropogenic impact arising from pollution sourees other negative anthropogenic drivers located i
the region and in adjacent areas. It will invedtgthe responsiveness and vulnerability of forestry
environment within the Region under different secesof industrial development and nature-preseyvin
measures.

The output of the project is the adaptation of éxésting GIS layers, completion and transfer into
operative testing and exploitation a simplifiedsien of the Regional Information System that sexsea
prototype for other regions of Northern Eurasiae Tinoject also includes the preparation of theildeta
prospective studies and explorations aiming at deselopment of the efficient simulation and
management tool for practical use by regional goaece and nature-protection service(s). The tolbl wi
help to manage the risks associated with man-mhadeges and anthropogenic stress affecting thetfores
ecosystem of the region under investigation, a$ agebther regions of Northern Eurasia.

The major goal of IRIS is to efficiently share Eafbservation data and domain-specific (ecologit an
economic) information within earth science commyaitd regional governance to identify environmental
impacts that are both economic and socially redptmsThus, for integrated environmental management
methodical designs are necessary which refer tadheplexity of the natural resource to be managet a
the difficulty to predict the factors or drivingries influencing them.

Following the principle of interoperability IRIS islanned to become part of a distributed network of
similar systems where not only data is being disted and shared, but also applications are bdfaged
and used throughout the network. IRIS is thus ustapdards published by the World Wide Web
Consortium (W3C®), the Open Geospatial Consorti@&C™) or the International Organization for
Standardization (ISO). On the long-term, decisioakens and earth science communities will highly
profit with applications, where domain-specific kriedge and information has been rigorously
categorized.

Major achievements during the reporting period

IRIS builds on former Framework Programme 4 andrdegts, extends their networks to Russia and
adopts some of their findings to the specific ne&fdbe involved governmental agency. This implatae
for the first time that the scientific results froformer EC-funded scientific co-operations are bein
collected and transformed to tools for regional agament by the administration. Thus, the first répg
period dealt with questions like:

What is currently available from finished and orirgpprojects, from consortium’s heritage?

The information and methodological basis of thggmintends to be developed in the form of a regio
information system. The GIS being already develdpedome Russian and international groups includes
a number of levels highly relevant to the objedivé this study. The project supplements this GJS b
other layers, adapt the system and transfer itaparative testing and exploitation. A wide diss&tion

of a system is planned by preparation of both C®laternet oriented version.
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What is currently available from recent technol@jidevelopments?

It is a methodical challenge to derive sound patansets from Earth Observation data and to impheme
spatial tools in large regions and, at least acadssinistrative boundaries. In this context IRIH wrofit
from recent technological developments, like (livarsal connectivity (internet, web), (2) compresiga
analysis environments (GIS, spatial databaseskté)dards for data, metadata and services (lik€)QG
or (4) communication platforms for computer-supgdrtooperative work.

Where did we go from here during the reporting pe? There is a

- need for more structure and documentation of whavailable,

- need for strategies to make data and informatymergistically available (GIS-compatible),

- need to use data services to build up both, @gath-resolution information and time series,
- need for the involvement of IRIS users in theedlegment process.

Subsequently and according to the workplan, additioformation/data are collected and investigdited

the domains (1) remote sensing information, (Qrimfation on man-made changes and stress sources an
(3) the development of GIS as well as strategiegfiicient communication among IRIS developers and
IRIS users.

With an adequate infrastructure, Earth Observatiata can serve as the base for analysing landscape
structure and related socio-economic and enviromahgmnocesses at multiple scales. IRIS generatds an
compounds domain-specific knowledge from both sides information providers and the information
users. Besides investigating long-term regionalrenmental problems, Earth Observation data sets ar
of major relevance for providing on-demand inforimatsuch as for large and partly inaccessible regjio
like the Irkutsk Region.

The use of satellite-based EO data and derivednmiton for environmental applications is commonly
hindered by mismatches between information userirdodmation provider. The underlying cause is that
remote sensing sensors are the front-end stage@ngdlex data manipulation is needed in the process
flow in order to meet the user’'s requirements fog final thematic content. The initial satellitesion
system focuses on a specific spectral and spaiimbth at a particular point in time. The transfotiora

of such records into reliable information is cotie® by the capabilities of image processing anuketise
about the ground. Data of different EO sensoudiffierent spectral, spatial and temporal dimensioeed

to be made compatible and synergistically availdblée in line with user's demands. Altogether this
limits the use of EO data but nevertheless EO qilai$ are the primary data source for up-to-date
information, whereas derived landscape units agarted as primary units for further landscape
quantification and modelling. Thus, IRIS conceps$ Bigh value on advanced database integration of
multi-resolution EO data/products. For concept molwledge building, the involvement of the IRIS use
community is the most challenging objective anda®® an ongoing process.
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Section 2 — Workpackage progress of the period

The quarterly report refers to year 1, months $e® (table 1). Active Workpackages (WP) for thisqaer
are WP 2000 and WP 3000. WP 4000 is in discus§iuih 1000 is reported in Section 3.

Table 1: Reported Workpackages.

Year 1 Year 2
Work Package [~ T I v | T I v
WP 1000
WP 2000
WP 3000
WP 4000 e
WP 5000
WP 6000
Months from1 | from4 from 7 from10 | from13 | from 16 | from19 | from 22
till 3 till 6 till 9 till 12 till 15 till 18 till 21 till 24

WP 2000follows the break-down structure as defined inlfRiS work programme. The first nine months
of IRIS are being used to firstly collect additibimasitu and remote sensing data and metadatkkiotsk
region. Tasks concern the collection of satellémote sensing data (archived and newly obtainad) fo
forest monitoring (WP 2100), collection of in-sitiata (WP 2200), thematic processing of the coltecte
remote sensing data and their adjustment for ifatus regional GIS (WP 2300).

In parallel with WP 2000, implementation WP 3000was also performed. During the first three months
of IRIS the current man-made changes and polli@mces in the Irkutsk region are assessed (WP)3100
The hypotheses on major potential pollution sounedkbe also formed and carefully checked (WP
3200). Output of WP 3000 is an input for WP 40a@r¢smonth 10).

The results of previous two workpackages will seagean input foMVP 4000 focused on update of
existing GIS for Irkutsk region. Currently, the Ghging developed for the Irkutsk region by IIASA
together with a number of Russian institutions udels a number of layers (landscape, soil, vegetatio
forests), which could be effectively used for thealg of the regional information system on
environmental protection and anthropogenically-gnivisk assessment. However, in order to serve as
basis of IRIS, the GIS requires to be supplemeatetadapted to friendly user interface. This pymet
of the IRIS-GIS will allow to provide an assessmehsttate and functioning of the regional forests,
identify areas of rapid changes, which require afpez monitoring, and to estimate environmentdt s
different aspects. From another side, an expetesyfor assessing the impacts of negative antheaggog
drivers on forests (WP 4100/3) will serve as adémsi preparing of programs of new advance stualies
research initiatives.
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WP 2000

Objectives

- To collect additional available remote sensintadar the region under study to update existing (&.g.

historical and Russian acquisitions).

- To collect additional available in-situ data the region under study to update existing GIS.

Progress towards objectives

(1) Test site selection: Bratsk, Zima, Usolye-Sikaye (see figure 1).

(2) Up-to-date information on forest characterstnd changes from other projects such as GSE F#l we

investigated and will be substantially used (serdpea 2006, see figure 2).

(3) Remote sensing data search was carried ouRdigsian acquisitions. Archives from Planeta and

Research Centre for Earth Operative Monitoring, dius Space Agency, Moscow (see figure 3).

focus was set on Monitor-E data.

Internal reports on:

(4) Use of GoogleEarth imagery for the generatibhigh resolution ground-truth data

Objective: Digitizing small-scale features (cleauts, housing, industrial facilities etc.) from hig

resolution Quickbird imagery within Google EarthePsoftwargsee figure 1).

(5) Workflow for an integration of GoogleEarth higks imagery

Objective: For validation purposes: acquisition ioformation (e.g. digitalization of clearcuts) frgm

GoogleEarth's-Quickbird coverage at no cost.

(6) Preliminary Investigation on Satellite-basednaspheric Data and Information Services
Objective: Pre-scanning of the Irkutsk Region ferasol distribution using online data and
information services ( TOMS, OMI, MODIS Online \dikzation and Analysis Systems and Goddar
Chemistry Aerosol Radiation and Transport Modeldrrcts).

the
The

[ Bratsk testsite
[ ] Zima testsite
[ Usolye testsite
Il L ake Baikal
[ Irkutsk Oblast
"1 Quickbird coverage

Figure 1. Selected test sites.

I GSE FM 2006
Bl GSE FM 2007
[ ASAR_Swath7 2006
[ ASAR_Swath7 2007
[ Irkutsk Oblast
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f

Figure 2. Forest serviceaa from linked projects.
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Figure 3: Recent acquisitions from Russian sagedijistems for the Irkutsk Region.

Table 2: Specifications of Russian satellite system

satellite device swath width  ground resolution
Resurs-81 2.3 HSU-E 45 km 45 m
MSU-3K 688 km 175 m
Okean-0 1 MSU-3K 628 km 158 m
Heteor-3H *1 HSU-E 88 km & m
HSU-3H 2258 km 225 m
Honitor-E 1 RDSA 158 km 20 m

Example: Monitor-E

The Monitor-E remote Earth-probing satellite is fliet Russian satellite in a family of small spadts,
which are designed to serve as an EO constell&dioenvironmental monitoring in regional scale. Nton
E, launched on August 26, 2005, operates on suchsynous circular orbit with the orbit inclinati®7.5°
at an altitude of about 550 km. The instrumentsiqead/ of this satellite includes two imagers
panchromatic imager (spectral band 0.58 — 0.8 |patiad resolution in nadir 8 m over a 93.8-km w
swath) and a multichannel imager (spectral bar-6.0.59; 0.63 — 0.68; 0.79 — 0.9 um, spatiallutiem
in nadir 20 m over a 160-km wide swath). In thelyephases of its orbital life Monitor E ran intorse
problems, when Khrunichev Space Center lost altamirand control of the Monitor-E satellite.
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WP 3000

Objectives
- To assess the current and historical man-made ebamgd negative impacts arising from
pollution sources and other anthropogenic drivecatied in the Irkutsk region and in adjagent

areas.

- To gather information on actual and potential sesiraf pollution in the region under study and in
the proximity of its border

Progress towards objectives

(1) HASA GIS-compatible database with 36 feature detagrom 1:1 Mio. to 100m scale/resolution

including forest inventory data, fire scars or eegions

(2) Irkutsk Science Center: 42 datasets on biodivdfiita & fauna) including information g

reforestation or forest-land percentage (see figlire

(3) Irkutsk Science Center: 6 datasets on the mediogrgehical situation such as ‘recreatignal

possibilities of forest plants’.

(4) Irkutsk Science Center: 38 datasets on anthropodaaiorsof the ecological situation formation
like:

- density of the industrial load on the natural eowiment or

- concentration of the carbonic/nitrogen/sulphurousides at the underlying surface |in

April/December

Problem: This information only exists as printedfsted maps. Reference and map notations are in

Russian. To supplement the IRIS-GIS by this newratelant layers, the maps need to be made |GIS-

compatible and synergistically available.
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Figure 4: Forest-Land percentage as printed anthecbbut not GIS-compatible map.
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WP 4000

Objectives
- To assemble available open data sources for IRE Gl
- To develop easy-to-use IRIS GIS interface for uspddicy makers, scientists and the public

Progress towards objectives (content-rel ated)

Requirements analysis

Requirements analysis will be an important pathefGIS system design process, whereby GIS engi
identify the needs or requirements of the usegsitdi Once user requirements have been identtfie
system designer is then in a position to desigalatisn. We will employ a combination of prototypi
and use cases to establish the exact requiremétie aisers, so that a system that meets the nig
produced. Summarized, requirements analysis isagleof communicating with users to determine
their requirements concerning the IRIS-GIS are.sT llie involvement of the IRIS user community is
most challenging objective and remains an ongoing.

neer
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n
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GIS engineering
For GIS (software) engineering, we intend to useUnified Modeling Language (UML) as the indus
standard modeling language. UML is a non-propnetaodeling language that includes a standard
graphical notation used to create an abstract nafdelsystem, referred to as a UML model. UML
diagrams as a partial graphical representation sysgiem's model. In UML 2.0 there are diagr:
referring to concepts of systems (1) structure b@)avior and (3) interaction. We will try to demeluse
case diagrams, written descriptions of system hiehasgarding user requirements.

try
ized
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AMms

Contributions to standards
One of essential components of IRIS will be an OBenrce GIS system. Open Source technology
growing field that encourages the free sharingaffware, codes and services. The goal of the (
Geospatial Consortium (OGC) is to promote standgrein software interfaces called OpenGlIS. Ti
interfaces will enable geoprocessing so that differgeospatial systems can communicate with
other. The use of common languages such as XML ML @nable easy integration between syste
OpenGIS supports the easy retrieval of geospatfatrnation in a distributed environment, regardle§
physical location of the data. These distributeidskts can then be combined and rendered for gispla

is a
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each
ms.
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First implementations towards the IRISOnline-GI S (planned for 2006)

We discuss to implement the Debian GNU/Linux opegasystem as Ubuntu Server Edition (most recent

LAMP (Linux, Apache, MySQL, PHP) refers to a seffigfe software programs commonly used tog

version 6.10) which provides server applicationshsas a LAMPWeb Server Platform. The acronyq

to run dynamic Web sites or servers. The LAMP optlmat comes along with the Ubuntu Server Edi
saves the trouble of installing and integratingheaicthe four separate LAMP components, which bd

helpful for later installations

ther
on

The Spatial Data Basecan implemented as 3-tier architecture with datalsrver, application server and

internet browser. In our case, PostgreSQL, thelhighalable, SQL compliant, open source objgect-
relational database management system with th&SP&ixtension and the Mapserver. PostGIS follows
the Simple Features for SQL specification from @pen Geospatial Consortium. MapServer is an Qpen

Source development environment for building spigtiahabled internet applications. MapServer
created by the University of Minnesota.

The Communication Platform, that will come along with the prototype GIS senas the basis f
computer supported cooperative work. — ‘The morepfgewho use the platform, the more valuab
becomes.’ - We are implementing MediaWiki, a frad apen source software that is used to organid

facilitate collaborative work. Due to the strongpmrasis on multilinguality in the Wikimedia projegts

internationalization has received significant ditamby developers. The user interface has bedy éu
partially translated into more than 70 languagé&phwww.mediawiki.org).

was

e it
5 an
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Section 3 — Consortium management and coordination

Consortium management tasks

Administrative coordination included the task oélpminary payment. Partner No. 5, the Irkutsk Sceen
Center did not provide bank details yet.

Comments regarding contributions

As defined in the work plan, each partner has welined responsibilities within the project. First
deliverables have to be submitted after 6 montlesnibnitor the progress of the workpackages and to
check it regularly against the work plan, the camatbr is using modern communication technology for
the communication between the different partneetedonferences at regular intervals (two-week)gisin
voice-over-IP technologies are held with Russiamingas in Irkutsk, Moscow and St. Petersburg.

Co-ordination activities in the period

In order to disseminate the results of the studyiedout in the framework of the project, the doling
actions are foreseen:
(1) strengthen communication between partnersdskly teleconferences,

(2) to maintain a Wiki-like website devoted to 8&RI

Our project Wiki (called IrisWiki) can help partrseto quickly find and view information and applicais
relevant to their roles and responsibilities (Estgland Russian language). With a Wiki, partnerscake
more information available to partners on a "pudlsis. IrisWiki will serve as a powerful tool for
communication within the project, for developeruiss and even more important, for the collection of
stakeholder requirements. The IrisWiki will repnais¢éhe project in the web, will document the GIS-
development and will specifications and discussifretandards in an ongoing process.

Project Meetings
Kick-off meeting July 7-8 2006, organized by FSUl éine ORESP team of the ISC

Session 1: Regional Activities
- The Irkutsk Science Center
- The Department of Regional Economic and Social lerob
- The Irkutsk Province (a.0. Economic developmennidér Industry Complex, Formation of Oil
and Gas-Chemical Cluster)
- Consortiums Heritage
Session 2: IRIS Introduction
- Strategic Objectives
- Relevance to the objectives of SSA
- Contributions to standards
Session 3: IRIS Description of work, DeliverabM&rkpackages

Participants:

Dumova, Irina ISC Department of Regional Ecormamd Social Problems
Lipnjagova, Rushana ISC Department of RegionahBmic and Social Problems
Berezhaya, Nadezhda ISC Siberian Institute aftdPysiology and Biochemistry
Belogolova, Galina ISC Institute of Geochemistry
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Bashalkhanov, Innokentii ISC Institute of Geognaph

Bessolitsyna, Ekaterina ISC Institute of Geogyaph

Baturin, Vladimir ISC Institute of Dynamic System
Vashchuk, Leonid (formerly State Forest Agencyrkifitsk)
Emelyanovshould, Kirill NTSOMZ

Permitina, Larisa NTSOMZ

Bobylev, Leonid NIERSC

Shvidenko, Anatoly IIASA

Schmullius, Christiane C. FSU

Frotscher, Karsten FSU

Section 4 — Other issues

IRIS - Internal Reports

(1) Kick-off meeting July 7-8 2006, Irkutsk ScienCenter - 'Minutes of the meeting’

(2) Use of GoogleEarth imagery for the generatibhigh resolution ground-truth data
Objective: Digitizing small-scale features (clearts, housing, industrial facilities etc.) from hig
resolution Quickbird imagery within Google EarthePsoftwargsee figure 1).

(3) Workflow for an integration of GoogleEarth higks imagery
Obijective: For validation purposes: acquisitioninformation (e.g. digitalization of clearcuts) from
GoogleEarth's-Quickbird coverage at no cost.

(4) Preliminary Investigation on Satellite-basednaspheric Data and Information Services
Objective: Pre-scanning of the Irkutsk Region ferasol distribution using online data and
information services ( TOMS, OMI, MODIS Online \dikzation and Analysis Systems and Goddard
Chemistry Aerosol Radiation and Transport Modeldrrcts).

IRIS - Presentations on Conferences

Frotscher, K. & C.C. Schmullius (2006): Projectsl dmitiatives addressing Environmental Impact Stadi
in Northern Mongolia and the Lake Baikal Regiond 2nternational Conference on Land cover/Land
use study using Remote Sensing and Geographigiatirn System, Ulaanbaatar, Mongolia, 8-9
June 2006.

Abstract

Fast-growing economies and worldwide growing coressumlemands have a considerable impact on
natural resources and thus on the way Earth Sciemeenunity addresses the acquisition, storage and
analyses of spatial data. Reliable and up-to-ddtgrmation on land surface characteristics and gbsn
are therefore required by decision makers in otddulfil several international and national treatiand

for its own policy. Satellite-based Earth Obseat{EO) serve thereby as an independent and uibiase
framework to analyse landscape structure and tklatevironmental processes as well as impacts at
multiple scales. Advanced image processing teclesicquch as for Synthetic Aperture Radar (SAR) or
time series, embedded in a hierarchical systerndftaect-oriented GIS framework help to handle the
complex character of the problem. One of the esdecdmponents of information distribution is the
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development of spatial data infrastructures by qisipen standards as recommended by the Open
Geospatial Consortium (OGY).

Frotscher, K. & C. Thiel (2006): Forest Monitorimgthe Framework of a Regional Information System
for Environmental Protection. ENVIROMIS Conferentemsk, Russia, 1-8 July 2006.

Abstract

The Irkutsk Regional Information System for Envinoental Protection (IRIS) will assess the current
status and dynamics of the Irkutsk Region’s foyestivironment, influenced by man-made changes and
anthropogenic impact arising from pollution sourees other negative anthropogenic drivers located i
the region and in adjacent areas. It will invesggthe responsiveness and vulnerability of forestry
environment within the Region under different secesof industrial development and nature-preseyvin
measures. The output of the project is the adaptati the existing GIS layers, completion and tfans
into operative testing and exploitation a simpdfieersion of the Regional Information System tleatve

as a prototype for other regions of Northern Ea.a®ine of essential components of IRIS will be pei©
Source GIS. The use of common languages such as ®MGML enable easy integration between
systems. OpenGIS supports the easy retrieval o$pgial information in a distributed environment,
regardless of physical location of the data.

The GSE Forest Monitoring service provides anofimwxerful tool for effective forest monitoring and
inventory at regional scale. Reliable and up-teedatormation on forest characteristics and changes
therein are required by the State Forest Servicekafsk General Survey of Natural Resources (FS of
GSNR) in order to fulfil several international andtional treaties, for its own forest policy as vad to
perform the task of delivering data to the fedéeakl. Forest area maps will be generated using-hig
resolution, cross-polarized Envisat ASAR precisimages acquired at large incidence angles (swath 7)
Main processing steps include image preprocessirage segmentation, computation of object stasistic
image classification and accuracy assessment. €hdgtgction analysis will be performed by comparing
the derived forest area map with existing land cowaps. For quality control and product verificatio
archived Landsat TM5 and Landsat ETM 7 as wellrasigd reference data will be used. The approach
includes a documentation of the applied methodolagywvell as the assessment of product quality and
accuracy. The acceptability threshold of the th@maapping accuracy is 90% for forest areas and 85%
for forest area changes, respectively.
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