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FORMATION OF INFORMATION & COMPUTING SUPPORT
FOR ENVIRONMENTAL MONITORING PROBLEMS

Presentation outline:

e Current regional situation, research relevance

 What we are doing... (screenshots)

* Environmental monitoring problems

 Base technologies (software packages & toolkits)

* Implemented software tools for geospatial data overview
* Geoportal & related web-based software

* Some results. Test cases...

e Conclusions
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The development of the oil and gas industry in the Krasnoyarsk region:
the Taimyr polar region, the Lower Angara region and etc.
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The Chairman of the
Government of the Russian
Federation Vladimir Putin
took part in the ceremony

of the launch into commercial
operation the Vankor oil and
gas field.

International Conference on Environmental Observations, Modelling and Information Systems
ENVIROMIS-2012 (Irkutsk, June 2012).



Interactive web-mapping graphical user interface (WM GUI)
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Web-based mapping software (GUI, data visualisation, services, tools)
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Visualization of the monitoring data obtained during field research
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Software for analytical processing and visualization of monitoring data
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Query data from a geospatial database (find data for rural territory)
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Multi-year thematic data on fire scars selected in geo-constructor
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Interactive web-based user interface for Forest districts data
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Base GIS functionality through web interface
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The formation of information infrastructure on the basis of Geoportal
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Monitoring,
Regional monitoring

Monitoring:

» systematic gathering and data processing
about the parameters of complicated objects or phenomena,

 detection of changes in their condition and conformity to normes,

* the basis for decision-making support

The scope of application of the monitoring is connected with
the information service of management in the subject areas of activity.

Environmental monitoring

Financial monitoring

Monitoring of critical objects

Monitoring of socio-economic development
Monitoring of town-planning activity
Transport monitoring

and so on...

Regional monitoring is a system of observations on the regional level



Environmental monitoring,
information system of the ecological monitoring

Environmental monitoring is an information system of observation, assessment
and forecasting of changes in the condition of the environment, established with
the purpose of allocation of the anthropogenic component of these changes on
the background of natural processes..

Information system of ecological monitoring
should accumulate, systematize and analyze the information:

on the state of the environment;

on the causes of the observed and possible change of status;

on the admissibility of changes and pressures on the environment as a whole;
the existing reserves of the biosphere.

Thus, the environmental monitoring system includes
observations of the status of the elements of the biosphere and
observations of the sources and factors of anthropogenic impact.



Building the information base of the environmental system
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KOHCEpBaIIHi, HocTH. Ha HHNnNensHEIH KOHEN C NpeJOoXpPaHHTEIBHBIM KOIb- | IAaTPVOKH, MOAJOHEI, HAa BEPTOIETHOH IIOMAJKE LEMEeHT
18.08.07 LIOM HaBapeH JHCT JkKene3a 3 MM. Pemep orcyrcTBveT, TYMOEI | — 0K010 12 MEIIKOE, MOBEPXHOCTE 3€MIH VIaCTKAMH 32a-
HeT. LIeMEHTHPOBAHA.
Hedrerazorogonposenenuii HerT.
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KOHCEpBaIIHi, LIeHEI, BEPX KPECTOBHHEI - JIHCT 3 MM JKele3a Ha 2-X INNHIbL- | TEPPHTOPHA 3aXIaM/IeHa.
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Populating the database: attributes,

®aiin  Mpaska Bua XKypHan 3aknaaku Split WHcTpymeHTel  Cnpaska

Cubupckun ®egepanbHbii YHUBEpCUTET

classifiers, photos,

etc...

o b al DHPOBJd 2 = on
» ~
@ — @-] Hasaa B CoxpaHuTb —
i‘“ KopeHe Macn OpTa 06cnep,yer\'1b1x Y4aCTKOB
[E3 KaTtanorn
e | MpwopwTex npw coprnposke
n €T NpH COPTHPOBKE 5
# (£ NonbsosaTeny PaopaT PY CopTpO
=) (3 Pecypchi KommeHnTapmit
[Z1 MAC moHuTOpUHra
=[] OTyeTHble MmaTepuansl 2008 1.
[} Texnuueckoe saganune
=+ (] MpOMEXYTOYHbIE OTHETbI o
9 ? . K K U e | E = = = || -Popmar - v | - Wpuer - v | - Pasmep - |
#[_) OKOHYaTENbHbIN OTYET b _ - : N
(=)[_] MOHMTOPMHI COCTORHNA OKpY>Xalowwei cpeabl o Sa 3 I3 G I = i= | = I=E | | b B G | A < 2 <
+[_ ] CoBpeMEHHOE COCTORHUE MOHUTOPUHTA Lﬁ | ] l I ] — ] X, X | = |
# ] MOHUTOPUHT HAPYLEHHbIX 3EMENL W PACTHTENL A

11. XapakTep HCIOTb30BAHHS YYacTKa B IoJ
ofcregoBaHHA (MIPeINPHATHE, CETBX03YTOAbE,
ToJI0ca 0TYYKAEeHHS JOPOTH H Ip.)

# ] MOHUTOPUHT aTMOCHEPHOro B03ayXa, NOBEPXH!
& () MoHHTOpHHT WXTHODaYHbI
4 _) MOHMTOPHHT MAEKONUTAIOWNX W NTHL

L= 12 CeeaeHns 00 HCIOIB30BAHHH YYAaCTKA B
(=[] PesynbTaTbl MOHWTOPMHIA No o0bekTam
- N NpeIbIIVIIHE TOAbI (MeTHOpAHS, HATHYHE
33 TE"MNPCKW Sanonapue CBAJIOK, OYHCTHBIX COOPY’KEHHH H T.1.)
() NenaTKUHCKOE MECTOPOXAEHHE
N2 B2/2008;

#[_] CeBepo-CONEHNHCKOE MECTOPOXAEHNE
(] Meccoaxckoe MECTOPOXAEHNE
=J[_) BonblexeTckuil palioH

() CysyHCKOE MECTOPOXAEHNE

=) [_] BaHKOpCKOE MECTOPOXASHNE
(=) nacnopra o6cneayembix y4acTrkos
Lﬁ KapTa - PasMelweHne nyHKTOB MOHHTOPYH
(%) HapyweHHoCTE 3EMENL U pacTUTENLHOTC
[®) Cocrosnue aTmochepHoro Bosayxa, nos

[#(_] Nepeas 3kcneguums

< | >

v

IIpupopgHenT 00BEKT B 30He JefICTENA 00BeKTOE
HedTerasoeoi 0Tpacmt

IIpupogHenT 00BEKT B 30HEe JefICTENA 00BeKTOE
HedTerasoeoi 0Tpacmt

[ [E& | roToso




&€ | http: /fecomonitoring.krasn.ru/catalog/dient/=

—
@H— g~
Nt

W =€£? ‘ @ MC MOHMTOPMHIE COCTOAHMA OKPYXKaIOLWLEN Nprpod. .. [

Cubupckun ®egepanbHbii YHUBEpPCUTET

U FMMC MOHWMTOPHHIa COCTOAHWA o_Kp\,rxarouJ.eﬁ NPUPOAHOH cpeabl
B 30HEe AEeHCTEMA NpeanpHATHA HedTerasoson oTpacnu

Bua ¥ [FlBxknaakmv Cnpaska

Pecypcbl | #B Mouck

&3 MAC MoHuTOpUHHTa
) OTyeTHble maTepuansl 2008 r.
-~ TexHuyeckoe sagaHue
=<5 NpoMeExyTOoYHbIE OTYET I
& [ 1-it 3Tan paboT
@ (] 2-it 3Tan paboT
# [ ) OkoHYaTENLHbIN OTYET
3 MOHUTOPHHI COCTORHNUA OKpY>Xalow
# [ ] COBpEMEHHOE COCTORHIE MOHM
# [ ) MOHUTOPUHT HApPYLUEHHBIX 3EME.

Kapta

|| BaHKopcKoe MecTopoxxaeHue ¥

J~| PesynbTartbl ananusa npob armocheproro sosgyxa *

=88

/s jee
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Pe3yabTaThl aHATIH3A P00 aTMoc(epHOro Bo3AyXa B OSITH NYVHKTAX
HaO0/I0JeHHsT BAHKOPCKOM NJI0IIAAH, OTOOPAHHBIX B IepHOJ NepBOH
3RcHeIHIHH (Tadauna 9.2)

P93_\'.1!>Ta'l'bl XHMHYeCKOIo agHa.-1aza np06 a‘r.uoccbepnoro BO3IayXxa,

& (7] MoHUTopuHT aTMoChEpHOTo Bos Ne HoxazaTean H']I.\”;p M/’
# [ ) MoHUTOpUHT uXTHODayHbl SAEEOR Bl B2 B3 B4 B5 1
@ (] MOHUTOPHHI MNEKCNUTAICLYMX U
Sroeu————__ ) T el 1.0 0.035 | 0004 |  0.006 0.005 0.011
— TaiimMsipcroe 3‘3'"°"f‘pbe 2 Bens(a)nupesr 0.000001* =0.00002 | <0.00002 | <0.00002 =0.00002 =0.00002
33 bonbuexeTcruh paion 3 Oxcuz yraepoaa 5 <0.5 <0.5 <0.5 <0.5 <0.5
[ CysyHCKOE MECTOpPOXAEHHE
P 4 ,:’['HOKCH,L'[ CepEl _ 0.5 <2 <2 <2 <2 <2
-] Nopouroe mMecTopoxaeHie 5 | Yraepoa tepHBi 0.15 | =0.,00025 | <0.00025 | <0.00025 <0.00025 <0.00025
|| Tarynbckoe MECTOPOXAEHNE (Caxa) : : : ‘ : :
=) OpyBueHo-TaxoMckuit paiioH
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|| KOpybuyeHckoe MeCTOpOXacEt
[-] OMOPHHCKOE MECTOPOXAEHY
|| CoBMHO-T3T2pUHCKNIT PAIOH 7
& s T @ 8,27x 11,69 aoimos < \ 3
(OcTanoce: 1) 3arpyska pucyHka http: //ecomonitoring. krasn.ru/mapguide /mapagent/mapagent. fcgi?se [:B e WHTepHeT % 100% ~




Spatial data base for environmental monitoring analysis & presentation
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1 1 J
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Satellite data for selected territories
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Elements of interactive user interface: Design & Implementation

The choice of scale,
map navigation

Legend panel
for thematic map

Main menu
for applied system

User directory/folder
«My documents»

Catalog of the
portal resources

Search through
resources catalog

The window of
selected map

Propities for selected
object

Selection from one of
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Interactive web map with more then 100 thematic layers
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Interface for spatial database administrator («back end»)
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Interface for spatial data thematic mapping («back end»}
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Administrative tools & interfaces (user rights editor, etc.)
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Technologies, Software tools, System architecture

CepsepHas 4acTb

Xpanmnuwe Kartanor Cucrema
KapTorpauyeckmx Kaprtorpauyeckoro ayrteHTupukaumm
AAHHbIX Beb-noprtana nonb3oeareneun
(&
Cepsep Beb-cepsep MpunoxeHus
6a3 gaHHbIX Beb-noprtana

KnueHTtckas 4YacTtb

S

Moacuctema CpeactBa
KapTorpacu4eckoro aAMWHUCTPUPOBaHUSA
obecneyeHus Katanora v noprana

KapTtorpaduyeckue KnueHTtckue
Beb-cepBuChbI BeB-nNpunoxeHus

XpaHunvwe NpoCTpaHCTBEHHbIX AAHHbIX — HA OCHOBE
reonHdopmaumoHHon nnatdopmbl MapGuide Open Source.
KaTtanor kaprorpaduueckoro noprasia - 6asa gaHHbIX
U NpunoxeHuns Ha ocHose reoCYb/[ PostgreSQL/PostGIS.
Beb6-cepBep Ha ocHoBe Apache/php/MySQL ynpasnseT
CO6CTBEHHOW CMCTEMOMN aAMUHUCTPUPOBaAHNSA BEO-KOHTEKTA
CepBep 6a3 paHHbIX (cenyac — MySQL) cooepxxuT
AAHHbIE NPUNOXEHUN, NHTEPAaKTUBHOW Beb-kapTorpaduu.
Mpuno>xxeHuna Beb-noprana co3gaHbl Ha php C NOMOLLbIO
JavaScript Ext JS, Tiny MCE, OpenlLayers, Fusion, 1 npou.

Moacucrema kaprtorpadunueckoro obecneueHmsn
Ha 6a3e Autodesk Studio - dpopmmpoBaHue Beb-kapTt
no reogaHHbiM M'MC MaplInfo, ArcGIS, KOCMOCHUMKaM.
CpeacrBa apgMMHUCTPpUpPOBaHUA Beb-noprtana -
Beb-nHTEepdenc ynpasneHns cogepxaHmem noprana,
ero CTpyKTypown 1 pecypcamu, npasaMmu Aoctyna.
KapTtorpacgpumueckme Beb-cepBuCbl — BO3MOXHOCTb
NOAK/OYEHUS K reogaHHbIM 13 M'MC yepes WMS, WFS.
KnuneHTckne Beb6-npunoxxeHma — ajanTMpoBaHHble
Beb-nHTEpdencobl AN KOHEeYHbIX NoSib30BaTesen.



Base software structure for spatial data processing
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Software for administration & visualisation of spatial data
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Software system architecture sample

Database File data archieve MapGuide Server WMS, WFS Server
l Metadata catalog WMS, WFS Server
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Elements of software & technologies
for regional environmental geoinformation system

REGIONAL ENVIRONMENTAL SOFTWARE SYSTEM:

* Subsystem of the archive of the basic geospatial data;

* Subsystem of applied software for web services:
* for the authorized access to information resources of the archive;
* services for geocoding, address search, routing, transport tasks;
* services for creation of the user web mapping interface.

e Subsystem of spatial metadata management;
* Regional geospatial portal - centralized web interface with the tools of

navigation and metadata search, the appropriate visualization and loading of
geographic information, access to existing applications of web services.

WEB-SERVICES --- Key component!



Access to geospatial portal data from standard GIS software (Maplinfo)
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Connection between Novosibirsk & Krasnoyarsk spatial data servers
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Web-service based vector data editor for geoportal
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Web-services-oriented applied software system example
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User interface for custom maps constraction
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Example: Applied web-service for geoportal:
BASE TOPOGRAPHIC MAP COVERAGE PROVIDING

» Base map providing - Web Map Service (OGC)
» Automatization of map update for distributed users
(main server with vector data + secondary cache servers)

Main (base) server with vector data (1st level)
(Installed at data-center of regional goverment)

Secondary servers (2nd level) with raster data produced on the basis of
1st level server with vector data
(alsom includes departmental data, specific data & additional maps, etc.)

Web & Windows-based
applications, witch includes local
map data cache.




Example: Applied web-service for geoportal:
GEOSPATIAL QUERY SERVICES

Specialized queries to the basic geospatial and thematic data

Analytical geospatial tasks:

» Address search

* The routing task

» Calculations of whatersheds

Queries to the thematic data
of the applied tasks
(client-server architecture)

Local GIS software modules
(also can use TAB & SHP files)




Web service for route calculation

%) Cepeuc noucka - Mozilla Firefc
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Interface for administration of maps version updates

Boixon| K@PTa  work_normal (Temkas kapra) gl O6HoBneHue Kapt - Bepcum (1.0 beta)
CnHCOK Coes «| Kapra
D ||/|mc.nouA |X MuH. macwrab  Ma  Cozpare sepcio CoxpaHuTb BEpCiio 0 npoexTe
2832  dneta_10mi_kr 2500000 -
2830 dneta_15mi_kr 5000000
2836  dneta_1mi_kr 200000 i jwfz BaHasapa
2834 dneta_Smi_kr 1000000
2831 dnet_10ml_kr 2500000 !
2829 dnetl_15mi_kr 5000000 N
2835 dnet_1ml_kr 200000 ' fiAOTbIFMHCKMM \PanoH._—
2833 dnetl_Smi_kr 1000000 Q”ECOCV’BV‘PCK Kapa6 A
P Y
’\,
2828 focenters 7500000 WpkyTckan ob
2837  gidr_100_| 1
2838  gidr_100_p 1 —
4 |

’-' )
2813 gr_khakas 1 -
2869  gr_khakas_| 1 - ;
7047 e Lemnbon: I . Viypuni paV'OH Mpﬁewcmm panoH
| i | ’ OpA»(ouMKM,qseBCKMv?EJ'aMOH CaﬂHCKMM\paMBH

Iy ,\ 'T/ . C)ApTeMOBCK
Bepcun r;@p,cxmw if V\(
YpanuTe BEPCHID YcTe-0 pubchmgQ/B,y PATCKUIA
D Onucanne SKCTEHTHI
NCKUIA Kpawn
{f
\ Pecny6nuka Tbiga
[£00 km] Pecnybnuka Antan

4 L 4 A 1649441175125, 624389012500




Interface for administration of maps version updates (ll)

Beixon O6HoBneHune KapT - AaMuHucTpuposaHue (1.0 beta)
‘ MonbsoBaTenu H KapTbl H WHMS Kaptbi ’ Bepam
O6HOBKTL | CosgaTe PegakTwpoBaTe YganuTb O npoekTe
D 1 Nma - ‘ Url 3KcTeHTbl map daitn Onucanune PaGoyas kapta CepBuc kapT
9 wms (layers_shp.map Ha mgos) hitp (20870000,10370000),(12130000,5330000) c:/peleng/pro TemHas kapTa Ha mgoskrsk 16 http://gis.krasn.ru/service
1 wms (proj.map Ha krasinform) hitp (20870000,10370000),(12130000,5330000) lusr/wwwip1 TemHas kapta Ha nav.krasinform.ru 16 hitp://nav.krasinform.ru/s¢
21 wms_dark (layers_dark_shp.map Ha mg hitp (20870000,10370000),(12130000,5330000) c:/peleng/pro TemHas kapTa Ha mgoskrsk (ynpowens: 20 http://gis.krasn.ru/service:
19 wms_dark (proj_dark.map Ha krasinform hitp (20870000,10370000),(12130000,5330000) lusr/wwwipl TemHas kapta Ha nav.krasinform.ru (yn 20 http://nav.krasinform.ru/s¢
10 wms_light (layers_light_shp.map #a mgc¢ hitp (20870000,10370000),(12130000,5330000) c:/peleng/pro CeeTnas kapTa Ha mgoskrsk 17 hitp://gis.krasn.ru/service:
8 wms_light (proj_light.map xa krasinform; hitp (20870000,10370000),(12130000,5330000) lusr/wwwip1 CeeTnas kapTa Ha nav.krasinform.ru 17 hitp://nav.krasinform.ru/s¢
6 wms_normal2 (He MeHATE) hito (20870000.10370000).(12130000.5330000) Crapas kanTa ana cuctemsl Perhace 0
B - - .
13 wine,_space (layers._space.map O6HoBneHne Kapt - AaMuHucTpuposaHue (1.0 beta) e
. ‘ Monb3oBaTenu H Kaptoi “ WMS KapTbl H Bepam
15 wms_zone (proj_zone.map Ha kra
06HOBHTL | CosgaTe PepakTupoBaTb YganuTb O npoekTe
20 work‘dark (TeM"aR kapTa, npocy D l Nmsa « ‘ Wma cnos levels thread: Mui. macwrab Makc. Macwraﬁl 3KCTeHTbI V‘ resolutions. srs
17 work_light (ceBeTnas kapta) 10 medic torins_topo 16 4 0 100000000 (20870000,10370000),(12130000,5330000)  19687.5,9843.75,4921.875,2460.9375,1. EPSG:28
16 work_normal (TemHas kapTa) 1" minobr torins_topo 16 4 0 100000000 (20870000,10370000),(12130000,5330000)  19687.5,9843.75,4921.875,2460.9375,1. EPSG:28;
— regnass torins_kray_light 16 4 0 100000000 (20870000,10370000),(12130000,5330000)  19687.5,9843.75,4921.875,2460.9375,1. EPSG:28+
18 viork_space (KOCMO-CHIMK) regnass_test torins_topo_light 16 2 0 100000000 (20870000,10370000),(12130000,5330000)  19687.5,9843.75,4921.875,2460.9375,1. EPSG:28-
19 space_test torins_space 13 2 0 100000000 (20870000,10370000),(12130000,5330000)  19687.5,9843.75,4921.875,2460.9375,1. EPSG:28+
8 topo_test torins_topo 16 2 0 100000000 (20870000,10370000),(12130000,5330000)  19687.5,9843.75,4921.875,2460.9375,1. EPSG:28-
25 torins torins_kray_dark 16 4 0 100000000 (20870000,10370000),(12130000,5330000)  19687.5,9843.75,4921.875,2460.9375,1. EPSG:28-
27 torins_test torins_dark 16 4 0 100000000 (20870000,10370000),(12130000,5330000)  19687.5,9843.75,4921.875,2460.9375,1. EPSG:28+
7 transport_tab2 torins_map_light 17 4 0 100000000 (20870000,10370000),(12130000,5330000)
23 zone_beeline torins_zone_beeline 10 4 0 100000000 (17240000,3100000),(16000000,5730000)  19687.5,9843.75,4921.875,2460.9375,1. EPSG:28+
24 zone_etk torins_zone_etk 10 4 0 100000000 (17240000,8100000),(16000000,5730000)  19687.5,9843.75,4921.875,2460.9375,1. EPSG:28-
21 zone_megafon torins_zone_megafon 10 4 0 100000000 (17240000,8100000),(16000000,5730000)  19687.5,9843.75,4921.875,2460.9375,1. EPSG:28-
22 zone_mts torins_zone_mts 10 4 0 100000000 (17240000,8100000),(16000000,5730000)  19687.5,9843.75,4921.875,2460.9375,1. EPSG:28+




Web-service based Windows software tools: Rapid collection
of data based on templates. Tools for control of data quality.
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WMS MAPPING IN OPEN SOURCE GIS SOFTWARE (QUANTUM GIS)
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The network of educational institutions of Krasnoyarsk region

CeTb 00pa30BATEABHEIX YIPEKASHHI KpacHoapckui Kpan
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Kapta Wrdopmauma

|E SKCI'IOp‘I’l
HazBauue 3HaueHue
®UO rnaesl MO Konecoe Cepreit Muxannosmy . AUNHEKI I
Tenedon rnass MO (8-39165) 2-03-43 R Bepesorbin
©WO rnassl agMmMHMCTpaLmm MO KynpusHos AHaTonnii Makcumosmy [
TenedoH rnassl agMMHMCTpaLmmM MO (8-39165) 2-03-43
©®WO 3aMecTMTeNs rnassl, KypypytoLero Bonpocs 06pazosaHns Bypsauek M'eHHaawin Bnagumuposuy
TenedoH 2aMecTUTeNs rNaskl, KYpUpYyHLEro Bonpocksl 06pazoBaHma (8-39165) 2-03-43
®UO HayanbHKWKa ynpaeneHns 0bpazosaHus KceHzoBa TaTbAHa HMKonaeeHa
TenedoH HauanbHUKa ynpaeneHus o6pazoeaHus (8-39165) 2-50-24
R - ~ "s\ S -
Konnuectso yupexaexmii 06pazoBanns BCeX BUAOB W TWMOB Ha TEPPUTOPUM MyHMLMNAnUTETa |53 KO3VILCKUA D
KOnn4ecTso MyHULIMNaNbHLIX yupexaeHnii 06pazoBaHmua Bcex BUAOB U TUMOB |50 [0S
KonnuecTteo rpynn 70
KonuuecTso geten 1123
KonuuecTso mecT 1015
KOnMuecTso yupexaexuin 19
 Obujee
KonuuecTso nea. paboTHWKOB 433
KonuuecTso paboTHUKOB 845
KonnuyecTso WKONLHWKOB 3863 -
KonmuecTso yupexaeHuit 27 e
_ WecHblel[le
Konuuectso aeteit 2413 = 4 =
Konuuecteo mect
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Navigation and dispatching system «REGNASS»:
customizable web user interface
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Navigation and dispatching system «REGNASS»:
GLONASS/GPS system, Windows & Web software based on web-services
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Design the expansion of the zone of cellular coverage
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Indicators of departmental statistics in the GIS-web-system of
HEALTH of KRASNOYARSK REGION
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Indicators of departmental statistics in the GIS-web-system of
HEALTH of KRASNOYARSK REGION
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