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» Area: 97 713 km? (the second
largest Danube sub-basin; share:
12%)

> Average flow at the mouth:
1722 m3/s (the largest Danube
tributary)

> River length: 940 km (594 km of
which is the waterway)
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< Population: approx. 9 million

Country Share of | Share of the
the basin territory

(%) (%)
Bosnia and Herzegovina .l 39.2 75.8
Croatia o 26.0 45.2
Serbia L 15.5 17.4
Slovenia K 12.0 52.8
Montenegro KEx 7.1 49.6
Albania E3 0.2 0.6 Sava mouth - Serbia
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FRAMEWORK AGREEMENT
ON THE SAVA RIVER BASIN

OKVIRNI SPORAZUM
O SLIVU RUEKE SAVE

FASRB (savacommission.org)

L)

Background of cooperation
Framework Agreement on the Sava River Basin - FASRB

First development-oriented multilateral agreement in the region (signed in
2002)

Parties:
= Bosnia & Herzegovina
= Croatia
= Serbia
= Slovenia
» (Montenegro - cooperation on technical level until full membership)

Implementation coordinated by ISRBC (Secretariat - executive and
administrative body of ISRBC)

= Established in 2005 (Secretariat: in 2006, seated in Croatia)
= Established for implementation of the Framework Agreement on the Sava River Basin

Key objective: Sustainable development of the region
through transboundary water cooperation

Particular objectives - to establish:
» International regime of navigation
= Sustainable water management

= Sustainable management of hazards (floods, droughts, accidents involving water
pollution, etc.)


https://www.savacommission.org/UserDocsImages/05_documents_publications/basic_documents/fasrb.pdf
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Meeting of the
Parties

Framework
Agreement on the
Sava River Basin -

1111111

FASRB
Structure and
functioning e
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Management plans (river basin,
flood risk, sediment, climate
change adaptation)

Integrated systems (information,
forecasting, warning)

Economic activities (navigation,
river tourism)

Harmonization of regulation
(national - EU)

Protocols to the FASRB
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of the FASRB cooperation

Exchange of data and information:

the Parties shall, on a regular basis, exchange information
on the water regime of the Sava River Basin, the regime

of navigation, legislation, organizational structures, and
administrative and technical practices
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% Principles (organizations, monitoring
e locations, data to be exchanged)
- . < Routes (procedures, timetable,

INTERNATIONAL SAVA RIVER BASIN COMMISSION S LT gua | Ity standards , use an d
redistribution, ownership, charging,

Ref Wo. IR-52-0-19-43-2

POLICY ON THE EXCHANGE OF future harmonization)
HYDROLOGICAL AND METEOROLOGICAL . o
DATA AND INFORMATION IN THE % Organizations (data

SAVA RIVER BASIN SAVA GIS DATA POLICY providers/receivers)
2 » Hydro-meteorological services

Policy on the exchange and use of

. ) =  Water / environment agencies
Sava GIS data and information &

= Hydropower companies (still pending)

% International legal framework
= FASRB
= Protocol on Flood Protection to FASRB

=  WMO Resolutions (25/Cg-Xlll and 40/Cg-
XI1)

= EU Directives (INSPIRE, Water, Floods)
Septecher 2019 = Danube River Protection Convention
= |SRBC's Data Exchange Policy

% National legal framework

Version 1.0

HM data exchange policy GIS data exchange policy
(savacommission.org) (savacommission.org)



https://www.savacommission.org/UserDocsImages/05_documents_publications/basic_documents/dataexchangepolicy_en.pdf
https://www.savacommission.org/UserDocsImages/05_documents_publications/basic_documents/savagis_datapolicy_v1.0_and_annexes_final.pdf
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Ml Supporting modules

_____________________________________________

of the Sava River Basin - Sava GIS

Sava Geoportal
WWw.savagis.org

Public users:
% Overview of public spatial data

L)

J
0’0

Viewing attributes and features

3

*¢

Filtering by attributes or spatial data

J
0’0

Exporting areas of map to different format

J
0’0

Registered users

% Data upload & download (relevant authorities
and institutions)

Sava Metadata Catalogue
www.savagis.org/metadatacatalogue

Access to data via WMS/WEFS services:
http://savagis.org/wms
http://savagis.org/wfs



http://savagis.org/wms
http://savagis.org/wfs
http://www.savagis.org/
http://www.savagis.org/metadatacatalogue
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c U AH S I Data providers Sava HIS Real-Time Data System Sava HIS hydrological and
metecrological data users
Consortium of Universities for the Advancement of Hydrologic Science, Inc. RSO
- Sava HIS Real-Time Data
- Immwﬁ;ﬂ:m
1. Standards onuz s
*  WaterML language for describing water data — T
RHMZIRS
. “CSV XML, Seva 1S Radh Tene e
2. SerVICES [ ™) " 3OHE.. N application WaterML 2.0
. AVPSAVA — = s :.j'nﬁ*ag“e“‘;“m”
«  Catalog of water data sources - web services — ey e
FHMZ ([
3. End user applications — &
*  Web apps and software for data access R
—_— Sava HIS Real-Time Data
Database
-
Central DB

& & S,
0 oy —
e Database Standards
Sava HIS  [ETSN 10N
Server e iy . . |NSP|RE # 4 *
Historical HM data N o
. B - ) S 4
WWW Sava h |S O rg Real time HM data | e WMO resolutions ra WIS - WMO
U J A4 POLICY ON THE EXCHANGE OF PR oo
T o swams HYDROLOGICAL AND METEOROLOGICAL WaterML 20 WHYCSS sys':em
i = — DATA AND INFORMATION IN THE e
=l ‘ SAVA RIVER BASIN
' -



http://www.savahis.org/
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By Data Policy (2014) By Data Policy (2014)

< 93 hydrological stations < 53 meteorological stations

Sava HIS (2023) Sava HIS (2023)
Meteorological Tota

Hydrological
Stations

Stations

A Annual (Total)
Monthly (Total)

CUEAELICEIE  Daily (Mean)

e Temposal By
P t Temporal Sava HIS meteorological stations network o ..o Parameter P ) Sava HIS hydrological stations network e o
arameter . e . g s 7 5 Resolution = - .
Resolution = & o N ; ey, .
% -2 : : A = J. 2 X0 < g‘v. ':i v 2 ~ Pl |
e I 25 Yo - ¥, ) >
nle e

Reservoir 7 .
Hourly 4 . Daily (Total)

Level/Stage R - [P E 6/12 Hourly

River Daily (Mean) (Total)

Discharge Hourly
Water

Hourly (Total)

Daily (Mean)
Temperature Hourly
Humidity Hourly

and Direction) Hourly

Daily

Daily (Total)

SLIETEGIEGCI I Daily

EFETTN oaily (Total)

Atmospheric

Daily (Mean)

Temperature

Suspended Daily (Mean)
Sediment Hourly
Discharge (Turbidity)

I
inA3landscape paper ormat
o s ETRS 189 UEA

Ice Condition [BENW

Daily

Pressure
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Hydrological Information System
of the Sava River Basin - Sava HIS

@ CUAHSI HydroDesktop - X
| - | Mep  search  Table | Graph | Edt  HydoR  Help & @)
1Ok L d 08 3 e 5 @
TimeSeries | Probability Histogram Box/Whisker Summary Plot Type sCt;Lpr Show Legend F_nd Refresh F;H Date
- etting ange
Plots TSA Probability Plot Options Date Time
time seri es 1%
| Refressh | Check Al | Uncheck Al | Remove | - - -
St o = Multiple TimeSeries
ALL Simple Fitter Complex Fiter
Check  VariableName SiteName: Data Network 800 i ' ' ‘ ' ' ' f ' ‘ ‘ ‘ ‘, 14
i L
HHourly Cmac Sava i
HHourly Gradiska Sava 600 o B 12
HHourly Sremska Mir... | Sava B / L
HHourly Svilaj Sava R
HHoury Zagreb Sava 1 - 10
THourly Beograd Sava E 400 — U
THourly Cmac Sava o b ’ o
THourly Graditka Sava 1 T \ — 8 [}
THourly Sremska Mitr_. | Sava oy h = 2|
THoury Sviaj Sava E 200 __ \ - ;
THourly Zagreb Sava o 4 ) P - 6 JO:
X
(=
T 0 - (o A i ———— = 4
-200 - -
-400 — s A S B A m i 0
13-Jan 26-Jan 8-Feb 21-Feb 6-Mar 19-Mar 1-Apr
Date and Time
—+— Beograd, HHourly, ID: 10 Crnac, HHourly, ID: 6
~—+  Gradiska, HHourly, ID: 8 Sremska Mitrovica, HHourly, ID: 2
—s— Svilaj, HHourly, ID: 12 Zagreb, HHourly, ID: 4
—=— Beograd, THourly, ID: 9 Sremska Mitrovica, THourly, ID: 1
< >
[l Legend [iE time series - X

* Map [ Table;, Graph [ Edit [ HydroR

Go to the extension manager to find additional extensions!

Export data
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‘ sava.dss - HEC-DS5Vue DS5-7 Developmental Version - x

File Edit View Display Groups DataEntry Tools Collections Advanced Help
P o E
& LA = 5]

File Name: |C.\Users\ISREC SecretariatDesktop\sava.dss
Pathnames Shown: 8 Pathnames Selected: 6 Pathnames in File: 21 File Size: 164 KB  File Version: 7-CM  Library Version: 7-CM  Library Date: 13 December 2016 x84

sava.dss X

search A | v] v| B v
By Parts: ;| v| o | F| ~
Mumber Part A PartB PartC PartD /range PartE PartF

01Jan2019 - 01Apr2019 1Hour
01Jan2019 - 01Apr2018 1Hour
01Jan2019

01Jan2019 - 01Apr2018
01Jan2019 - M1Apr2019
01Jan2019 - 011Apr2019

Graphical Editor - m] X
pl
File Edit View Help
HB(S| L4
Selected Data Set: | jsava/Beograd/Stage/0 11an 2019/ 1Hour/ISRBC/ =
O
_———_/.
Mm
T T T T T
= 0 a 0 a
aania Famg | Waris | Apz0te
Original 4 Estimate/Entry Revised Cmac ISRBC Slage
Gradika ISRBC Stage Sremska Mitrovica ISRBC Stage Swilaj ISRBC Stage Zagreb ISRBC Stage
Date/Time Original Estimate [Entry Revised | E—
(%5) Stage (m) Stage {m) Stage (m)
20]an2019, 11:00 249_00 SPENET . || Estimate Missing
20Jan2019, 12:00 250.00 250.00 ~
20Jan2013, 13:00 252 00 252 00 SLIEL
20Jan2019, 14:00 253.00 253.00 ’—t|
20Jan2019, 15:00 253.00 253.00
203an2013, 16:00 253.00 253.00 £
20]an2019, 17:00 253 .00 253 .00
20]an2019, 18:00 253 .00 253 .00
30%an2018, 15:00 EENT] 225 00
203an2019, 20:00 283.00 253.00 e
20Jan2019, 21:00 282.00 252.00| v
a
v

De Select Clear Selections Restore Selections.

| |

‘ ‘ No fime window set.
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Hydrologic model (HEC-HMS)
of the Sava River Basin (2010, 2014, 2016,
2021)

< 19 integrated models

235 subbasins

174 junctions

22 dams locations for the reservoirs
analysis

%+ calibrated (as event-based) and
re-calibrated (for long-term simulations)

>

L)

@, @, @,
0‘0 0‘0 0‘0

0

Hydraulic model (HEC-RAS)
of the Sava River (2012, 2018, 2022)
% Accurate terrain model (LiDAR)
< 1D/2D simulation possibilities
< Levee breach analysis
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-1 - ENIE £,

E E’g:iﬁ. = nég

2 : HIEIEE HAIHIHIBIE

]z 2E||5E 557 R

AR E 5 ||2¢ == E||%(|2

a | o I G g F
i - 2 = =t

Delft-FEWS

T T Forecast of the
expected flow
@ NWP models conditions
—— ALADIN S| short term (up to 3 days) Sﬁ'lul'ﬁ. HIS (floods & low flows)
ALADIN HR short tarm (up to 3 days) data harmonization by standards :
B 0 e S ECMWF single medium term (3-8 days) Archive
ECMWF EPS/ensemble T T TT T T T
i) oW o9 il = X WRF-NMM Basnia and Herzegovina 5 Web Service
PomwiA-SE WRF-NMM Montenegro I Precipitaion
WRF-NMM Sarbia L Snow doplin Warnings
i NMMB Serbia — | Telemetry Systems } (Al empahiry
! o Radark Satellite Imagery ol r T S S — Diechanges -
sSaapest Z poibovy Lisca-SI Radar " | | l Dissamination |
FI e h OPERA/ERICHA ' S S S _
f H-SAF s v o v ,:

System operational since 2018

L

. v
B ITALY Scfia__ BULGARIA

T % 10 users - responsible national forecasting
i Vo g ; organizations
‘}ﬂ ageted % the system assessed as a versatile forecasting
: Yoo ] system and unique in the region and example for
e o ln £ ~~ the rest of the world

% mature base for possible future extensions

BMap  EFpiots B Grids OX

Logs 2: Forecaster Notes msarac_Cutrent systen ime: 2022-12-05 1700 CET__ 17:3436 CET _Last refresh time: 2022-12-05 1734 CET Archive Sava 202101 _ rseasaa mc00 36667, 18162 [\ 00ME/s 725MB
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MoU on SavaFFWS s oo ) .
(savacommission.org) e e R Memorandum of Understandlng on COOperatlon on
O regular functioning and maintenance of Sava FFWS

Signed and entered into force on July 1, 2020

» Joint hosting and maintenance

» Using and forecasting (with individual warnings per

et et countries)
Sovonia ISRBC < Further developments
Cenfig
Primary Manager i .
— — | € [ < Evaluation and assessment of the work performed
"B Lﬁ S%:'S (technical and decision-making bodies established)
P — % Joint financing (by contribution of the countries on equal
basis)
Yy A 4 Yy
Backup 1 Backup 2 Backup 3
_.@ ,@ ,ﬁ % Regular training of the engaged personnel
W W
Serbia BosnaandHerzegovina  Croatia

RHMZ AVP Sava DHMZ


https://www.savacommission.org/UserDocsImages/05_documents_publications/basic_documents/memo_of_understanding_on_savaffws.pdf
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¢ Flood impact analysis
*» Water resources modeling

* Flow forecasting for the navigation
purposes

» Sediment transport modeling
*» Water quality modeling
¢ Climate change analysis

Sava and Drina River Corridors

Integrated Development Program
(finance by World Bank)
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THANK YOU FOR YOUR ATTENTION

Mirza Sarac

Advisor for protection against detrimental effects from
waters and extraordinary impacts on the water regime
International Sava River Basin Commission

msarac@savacommission.org



mailto:msarac@savacommission.org

	��Lessons learned on monitoring, assessment and data exchange in Sava Basin�
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17

