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- AWARE context
AWARE

A tool for monitoring and forecasting
Available WAter REsource
/in mountain environment

Water
FP6: Framework
Areonautics Directive (WFD)
and Space Grounawater

Directive (WD)

o
Coordinator: IREA-CNR via Bassini, 15 20133 Milano E% A
tel. 0039 02 23699275 email: rampini.a@irea.cnr.it e



AWARE objectives

Development of innovative tools for monitoring and predicting
water availability in those drainage basins where snowmelt is a
major component of the annual water balance

Experiment mathematical models to represent snow-pack
dynamics and snowmelt runoff, integrating Earth Observation
data and in-situ hydrological and meteorological
measurements

Implementation of a geo-service for tailoring data and
models to different environments

Remote

Sensing | Hydrological
Modelling | Information
Technology



WHY AWARE

e TO INnCrease awareness in
favour of high mountain
regions

e To concretely apply space
technologies for water
resource management

e To provide a friendly tool
for guiding users in the
integrated use of remote
sensing data




Consiglio Nazionale delle
Ricerche

Istituto per il Rlevamento
Elettromagnetico
dell’ Ambiente — Milano - Italy
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Politecnico di Milano
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AWARE Users

Est-Sesia Consortium T

RegioneLombardia

General Direction Territory
and Town Planning

arpa

Regione Valle d’Aosta Regione Emilia Romagna @

Vi
Sluzba za purotanje EU. Avior: Ales Versio Geografski Institut AM ZRC SAZU

X -
"‘\_ LIUBLIANA doo

Elektrarne Ljubljana

Environmental Agency
‘ of the Republic of Slovenia




AWARE Partner/User

e 1NE INstitute for Hydraulic and Water Resources Eng ineering of the
TU|¥™ Tuw is the leading Austrian institution in the area of regional

VIENNA

wiEn| o Nydrology among other expert areas.

TECHNOLDGY

The Institute provides advice to governments and th e industry in
matters related to water resources managementand p  lanning

Hydrologic dataset (1976-2005):
o Precipitation, snow depth (1091 stations)
o Air temperature (212 stations)
0 Runoff (148 basins, 10 km? - 10 000 km?)
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*Spatial Resolution: 250/500/1000 m to nadir
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*Radiometric Resolution: 32 bit/pixel

*Temporal Resolution :

*Spectral Resolution: 36 bands
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Assimilation of EO data in Hydrological models
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Assimilation of EO data in Hydrological models

The Austrian case

EO dataset (2002-2005):
MODIS combined snow cover product
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The groundwater impact on runoff formation

The Slovenian case

Sava River contributes approximately 25% of
the Danube’s total discharge  and has a
drainage area of approximately 96 400 km2.

The Sava river basin is the most flood-
threatened region in Slovenia.

1 = L, "l_ '|
2 : .Il
-

Vectorized areas under snow, 24 February
2003, Republic of Slovenia.

Area of Ljubljansko Polje aquifer.
. In RED: Groundwater level measurement
| stations at wells KleCe and Hrastje



Assimilation of EO data in Hydrological models

TUW-HBV conceptual semi-distributed hydrologic model
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»EO snow cover data assimilation improves the snow model performance
and slightly runoff model performance in the verification period

»Data availability is the major factor that controls the added value of data
assimilation (improvements mainly in catchments with limited direct

observations)



http://www.aware-eu.info/

The Aware geo-service

THE AWARE GEOSERVICE

IS a geo-application accessible by a standard web

interface, allowing to access remote information and processes

AWARE Geoportal > SRM Model C llection and Consistenc

Archiva  Edtsr  WYer Higforisl Marcadores  Heramisntas  Ayuda

@ Basin Information
B Manual Service Catalogue

accordance with the search criteria below]

Search criteria Current values
Haypword BWARE
Sounding Box 48 1679 10.0013,46 381
Time pariod from 013502003 10 31
Identifier Projection
AWARE SCAR 20030413 32N TIFE EPSG:32637 - WGSS4 / UTM zone 32N

AWARE praject Snow Cover Area groduets rel 3 a5 obiained by satkelife dats (sensor
MODIS, Produets: MODO amd MOD35) over the Alas in GEOTIFE format

AWARE SCA3 20030503 32N TIFF EPSGIZ63E - WESSM / UTM zona 32N

AWARE project Snow Cover Ars
MODIS, Froducts: MODO2 amd MO0

rodueds rel. 3 35 abisined by 5a
5] over the Alps in GEDTIFF farn

te data (sensor

AWARE SCAS 20030623 32N TIFF EFSBEZE32 - WG58 1 UTH zon= 32N

AWARE profect Snaw Cover Area groducts rel. 325 ablained by samiite data (sensor
MODIS, Produets: MODO2 amd MOD3I5) overfoe Alps in GEOTFF farmal

¥ aware scas so03.0720 300 TiFk EFSG:32632 - WESBL / UTM zone 32N

AWARE project Snow Cover Area produels el 3 a5 obfalned by sakellite data (sensor

MOOIS, Products: MODO2 amt MOD35) over the Alps ir GEQTIFF format

EPSG:2632 - WOSEL / UTH 20n= 32N
MOD10A1 200G0401 EPSCEIREA2 Snovy Cover

MODIS Swow and Ses ive Global Mapping Project provides » variety of snow and ive
products fran the MOMNS seasors, and the products sre svallsble 3! 3 variely of spets| snd
temporal resalutionsThe MODIS snow product suite beglns with 2 800-m resalufion, 2330-Hm
swatln sow-cover miag which /s then gridied fo 2 sinusoidal grd. The sequence proveeds fo
ciimate-roteling grid fCMG | produets on 7 e dang feyimdrical equi
projection ). Most of fie produets are archived & fre Nafioral Srow and loe Dafz Cenfer
(NSIDC) i Bowlder, CO fhin finside.org/] The daily MOD1041
e tles of 4313 gridded in the sinuseils) projection 21 500 3) resolufion, The dally
sbservation selected from multiple chservations (n 2 MODTOAT far MFDI0AT cell is the
observaiion scguired nearest nadic e having the greatest coverage of fre grid cell

1

Terminado

EPSGI2E52 - WSSEA | UTM zora 33N

& - < {2} |0 hetoy/jgeoportal.dislul.sfawarefdataColictionSRM2.do

B Automatic Service Catalegue [Please tick at least 5 out of 59 returning records in

Date

13-=br-2003
4203
13.43 w 572
4283
03-reay-2003
az02
12.15 w 551
23 jun-2003
4203
1243 Gt 572
4233
20-jul-F00F
4303
13.43 w 572

4233

01-br-2003

50.18

"553\‘-; 7

F3Es

O ainr- 2003

<[ o] Gl

SRM Model Calibration > Data Collection And Consistency (step 1)

E Google Maps Viewer
ey o & A

Availability and consistency of EO data (step 1.3)

User: carfos [ Log out ]

Find and handle
the satellite
available data
needed for
model use



http://www.aware-eu.info/ THE AWARE GEOSERVICE

The Aware geo-service is a geo-application accessible by a standard web
interface, allowing to access remote information and processes

rtal » SRM Model Calibration » Data Collection and Consistency - Mozilla Firefox

Fle Modfica visualzea Cronologia Segnalbrl  Soument 2

@ -9 - @ U (@ [ opiigeoporta .y es/aware/dataColectorsiivz do
7. Come iniziare ;..‘ Liltime notizie

= SRM Model Calibration > Data Collection And Consistency (step 1)

Availability and consistency of EQ data (step 1.3)

User: menica [ Log out ]

B Basin Information =l Google Maps Viewer

B Manual Service Catalogue

= Awtematic Service Catalogue [8 records which contain Keyword AWARE and Time Period
between 1-apr-2003 and 3 1-kuy-2003]

Identifier Projection Date
SWARE 3 2003-04-13 3280 TIEF EPSEE2EE2 . WHSEA / UTM zane 32N 13.8pe-2003
4803
AWARE project Snow Caver Area groducis rel. 2 25 abfained by safellife dats sensor v O i
MODIS, Products: MODOZ and IMOD35 jover tre Algs in GEOTIFF farmat L¥ )
4733
[ AwaRE SCA3 2003.04.13 33N TIEE EPSGE2633 - WESH4 / UTM zone 350 13-3p-2003
4305

AWARE project Siaw Cover Ares produsts rel, 3 25 chislved by su.
MODIS, Produats: MODG2 smd MOD35 ) orer the Alps in GEOTIFF form

daty (sexsar

15 ulﬁl

W TIEE EPSGE:32632 - WESBA [ UTM zore 32N

AWARE profect Saow Cover Area products rel. 3 25 cblained by sakil
MODIE, Products: MODG2 amd MOD35 over the Alps in GEDTIFF form

t#ata (sersor

O swere scas zopsogos san TIEE EPS5.32633 - WESS4 / UTM zans 33N £-mag-2003
48.08
AWARE profect Snow Caver Ares produeis rel, 3 a5 cbifained by safellife data fsensar 50t & 117
MODIS, Products; MODO2 smd MOD35 ) over the Alps in GEOTIEF format 1501 Lt :

P aware scas 2o0s0s11 $20 TiEE EPSE326%3 - WSS /UTH zona 33N Mgiv
4505
AWARE project Snnw Caver Area products rel. 3 25 obisined by 52 tata fsewsar . TTIT I n te rq te re m ote
MODIS, Produsts. MODGZ #nd MOD35 |aver he Alps in GEOTIEF farm St
238
AR SOAd JOAtRZE G pr  EFSIONIWOSS/UTWmne N Z3gie200s and local data
48,03
AWARE roject Snaw Cover Area producss rel, 3 35 aitained by safelife dats (sensar :
MODIS, Products: MODO2 amt MOD25Javer the Alps in GEC TIFF format o n e
B o B o A e EPSGE2632 - WS84 £ UTM 20ns 32N

508 catchments of
AWARE profect Snow Cover Arex products rel, 3 as cbiained by safelife dais (sensor 1243 2 572
MODIS, Products: MODG2 amd MODES ] over the Alps in GEDTIEF karmat =43 Nt *

T * their interest




THE AWARE GEOSERVICE

http://www.aware-eu.info/

The Aware geo-service is a geo-application accessible by a standard web
interface, allowing to access remote information and processes
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GEOSERVICES:

TERRITORIAL DATA FOR INFORMED DECISION MAKING

Example:

Integration of the Atlas of historical cadastral an d topographic maps with
space and other source data for water courses ident ification and
analysis in an SDI framework

« Experiments done by Polimi-BEST and CNR-IREA within a framework of

Italian project (2009-2011)
* Project funded by CARIPLO Foundation, Milano (Italy)
 Partners:

Politecnico di Milano, Dept. B.E.S.T. (Lead Partner)
National Archive of Milano (ASMi)

Cadastral Administration (Agenzia del Territorio — AdT)
Centro Studi PIM

Regional Administration of Lombardy

Municipality of Gorgonzola (Lombardy)

CILEA inter-university consortium

o Currently available @ URL: www.atlantestoricolombardia.it



GEOSERVICES:
TERRITORIAL DATA FOR INFORMED DECISION MAKING

STUDY CASE: ADDA RIVER | Landsat TM image (1999) provided by CNR-IREA WMS

/= Atlante dei catasti storici e delle e mappe topografiche - navigazione in

Possibility to integrate with ANY OGC compliant

] e @H‘ttp /131,175.88. 146/por tale /fileadmi riferita fmotore_x . .
Jmﬂl = WMS like other CORINE layers, Regional database
- prfent @mmmm e ———— | (IT2000, thematic vector files etc.)

=, Navigazione nelle mappe territoriali georeferenziate
Lombardia

,ﬁ |1 Sfondo fl
| & _i|_ Carta del Territorio Milanese e Mantovano degli Astron-
| & carta degli Astronomi della Lombardia austriaca (co _clll
»

bl il
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u :|l_ Remote Sensing Acqua (Vaprio 1)
] _:QF Remote Sensing Acqua (Vaprio 2)
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" EF Al forfacls = % W m m mmm

Adda river: Landsat TM image at 1:100.000 prowded
by CNR-IREA WMS superimposed to EEA WMS
(Water bodies).

Macro transformation of the river bed visible!
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GEOSERVICES:
TERRITORIAL DATA FOR INFORMED DECISION MAKING

STUDY CASE: ADDA RIVER | Landsat TM image (1999) provided by CNR-IREA WMS
XV _ ; ; ] .
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Conclusions

AWARE constituted an effective test-bench to integrate
remote sensing images with fraditional data and models
AWARE will provided tools to easily and friendly bring users
to the use of remote sensing images

AWARE will allow the user to forecast snow water without
diffusing private data

AWARE represents the answer to the effort promoted by
GMES of bringing data and information providers together
with users (hitp://www.gmes.info)

The Aware geo-service is compliant with INSPIRE initiative
aiming to ftrigger the creation of a European spatial
information infrastructure that delivers to the users
integrated spatial information services (hitp://inspire.jrc.it/)
Geo-service that are compliant with INSPIRE ensure data
interoperability accross Europe - infomed decision
making at national, regional and trans-regional level




Thank you for your attention!

For more info contact AWARE project coordinator

Ana Rampini
rampini.a@irea.cnr.it



