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Sava HIS within the Agenda

Online Session, 25t January 2024

13:20-13:50

SAVA HIS

Mirza Sarac, ISRBC

13:50-14:15

WHOS and SAVA HIS (data
protocols and tools, data,
metadata)

Mirza Sarac, ISRBC
Silvano Pecora, WMO INFCOM Vice-President
and Chair JET-HYDMON

Physical Session, 29th January 2024

9:30-10:40

SAVA HIS (data
interoperability and Tools)

Mirza Sarac¢, ISRBC

Physical Session, 30th January 2024

15:00-15:30

Open Discussion:
Improvement of SAVA HIS

Mirza Sarac, ISRBC

Workshop output

Among others, to set-up
background for further
developments of Sava HIS
and its interconnectivity with
the WMO systems and tools
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Key facts

Sava River Basin

< Area: 97 713 km? (the second largest Danube sub-

basin; share: 12%)

< River length: 940 km (594 km of which is the

waterway)
< Population: approx. 9 million

Country Share of
the basin
(%)

Bosnia and Herzegovina [l 39.2

Croatia - 26.0
Serbia i 15.5
Slovenia e 12.0
Montenegro 7.1

Albania - 0.2

Share of the
territory

(%)
75.8
45.2
17.4
52.8
49.6

0.6

/7
0’0

Average annual air temperature: approx. 9.5°C

Mean monthly water temperature: lowest January: -1.5°C/
highest July: 20°C

Average annual rainfall: approx. 1,700 mm

Long-term average annual precipitation: 600 mm up to 2,300
mm

Average flow of the Sava at the mouth: approx. 1700 m3/s (the
largest Danube tributary)

Spatial distribution of runoff: 150 mm/year (under 5 I/s/km?) up to
1,200 mm/year (almost 40 I/s/km?)

Long-term average unit-area-runoff:
Complete catchment area: 18 I/s/km?
Tributaries:

— UnaRiver -231/s/km?
— Vrbas River - 19 1/s/km?
— Bosna River - 19 1/s/km?
— Ukrina River - 12 I/s/km?
— Tinja Rivers - 121/s/km?
— Drina River -40and 50 I/s/km?
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/EDEE/\ Background of cooperation

Moll on Coopsrasion bebusen
ihe IBREC and Manfsnsgro

< FASRB: Framework Agreement on the Sava River Basin Meeting of the

Parties

< Parties:
« Bosnia and Herzegovina

DECISIONS
== ====q

Croatia
Serbia

Slovenia

RECOMME NDWTICN §

]
] DECIZIONS

(Montenegro - cooperation on technical level until full wcom———n—
membership)

aricle b ofhe anmed |

< Implementation coordinated by: -
the International Sava River Basin Commission '

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

ISREC EXPERT GROUPS

Permanent Expert Groups

< Particular objectives - to establish: | B2 L3 e

* International regime of navigation Ad Hoc ExpertGroues

e B
Task Groups

 Sustainable water management

« Sustainable management of hazards (floods, droughts,
accidents involving water pollution, etc.)
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climate change adaptation)

Protocols to the FASRB:

Management plans (river basin, flood risk, sediment,

Integrated systems (information, modelling, forecasting)
Economic activities (navigation, river tourism)

Harmonization of regulation (national > EU)

Issue Signed Ratified / in force
Navigation Regime 3 Dec. 2002 29 Dec. 2004
Prevention of \(Vatgr Pollution 1 June 2009 8 Oct. 2017
caused by Navigation

Flood Protection 1 June 2010 27 Nov. 2015
Sediment Management 6 July 2015 8 Oct. 2017
Emergency Situations Final harmonization expected

Transboundary Impact Draft under reconsideration
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The FASRB stipulates:

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

The Protocol on Flood Protection to the FASRB stipulates:

“,The Parties shall, through the hydro-meteorological services and
institutions responsible for flood protection, ensure timely
exchange of meteorological and hydrological data, analyses and
information important for flood protection, especially the timely forecast
of high waters, in line with the agreed procedure.”



Parties

[N==L Ty

Meeting of the
Parties

1 -

ISREC EXPERT GROUPS

Permanent Expert Groups

Ad Hoc Expert Groups
e | mses |

Task Groups

aricle b ofhe anmed |

Coordination of the HM Data Exchange

PEG HMI - Permanent Expert Group for

Hydrological and Meteorological Issues

% Providing support to exchange of HM data within the Sava River Basin,
especially in relation to:

= creation of a HM database for the whole Sava River Basin
= preparation of hydrological yearbooks of the Sava River Basin

% Development of strategy and action plans of the ISRBC and providing
support and assistance in performing the specified activities

Meeting of Directors of the NHMSs from the
Sava River Basin countries
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% Hydrological Yearbooks
= Water levels (daily values, min, aver, max, frequency and duration)
= Water discharges (daily values, min, aver, max, duration)
= Water temperatures (daily values, min, aver, max)
= Suspended sediment discharge/turbidity (daily values, min, aver, max)
= QOverview of the characteristical water levels and discharges

= Precipitations (monthly values, totals)
= QOverview of the characteristical air temperatures and precipitations

< A web portal for the real-time data exchange
% Joint measurements at border sections

y

ydrological Yearbook of the
Sava River Basin

Pfiif

I Tiiy |
|
S (AR R
i i ¥
H
it I
i l :'F
H N
s " i
B
1 ! :
i it g o

i RIEIEITITIg

CERERTERERTEL]
AREESRALAEE |
"
.
it
14

FRRETET L

;; !

T T R AT A T




s~

— = Policy on the HM Data Exchange

INTERNATIONAL SAVA RIVER BASIN coumission - A\ |eg 3| background for establishement of Sava HIS

[

INTERNATIONAL SAVA RIVER BASIN COMMISSION

% Signed by the NHMSs directors in 2014

< WMO resolutions transposed
= Resolution 25 (Cg-XIll) - Exchange of Hydrological Data and Products

POLICY ON THE EXCHANGE OF = Resolution 40 (Cg-XIl) - Policy and Practice for the Exchange of
HYDROLOGICAL AND METEOROLOGICAL Meteorological and Related Data and Product
DATA AND INFORMATION IN THE < Principles (organizations, monitoring locations, data to be
SAVA RIVER BASIN exchanged)

< Routes (procedures, timetable, quality standards, use and
redistribution, ownership, charging, future harmonization)

>

Organizations (data providers/receivers)
= Hydro-meteorological services
= Water / environment agencies
= Hydropower companies (still pending)

% International legal framework
< National legal framework
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Annex A: Organisations covered by the Policy

A.1 International Sava River Basin Commission (ISRBC)

A.2  Signatory organisations:

State Name of organisation Abbreviation
Bosnia and Federal Hydrometeorological Service FHMZFBIH
Herzegovina Sava River Watershed Agency AVPSAVA
Republic Hydro-Meteorological Service of Republic of Srpska RHMZRS
Montenegro Institute of Hydrometeorology and Seismology IHMS
Republic of Croatia Meteorological and Hydrological Service DHMZ
Republic of Serbia Republic Hydrometeorological Service of Serbia RHMZ
Agency for Environmental Protection
Republic of Slovenia Slovenian Environment Agency ARSO

A.3 Other organisations:

State

Name of organisation

Abbreviation

Policy on the HM Data Exchange

% The Signatories to this Policy should

normally include, but are not
limited to, the States’ national
hydrometeorological institutions -
or equivalent organisation
responsible for the collection
and/or management and
distribution of a States’ national
hydrological (and meteorological)
data or information.

Additional organisations which
operate in one (or more) of the
States, in connection with the
management of the Sava River
Basin, may become a Signatory to
the Policy at the invitation of the
Commission.
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Policy on the HM Data Exchange

Annex B: Data types covered by the Policy

B.1 List of data and information types covered by the Policy:

Parameter Temporal Resolution (Statistic’)
River, Lake or Reservoir Daily (Mean) cm
Level/Stage Hourly
River Discharge Daily (Mean) m’s?
Hourly
Water Temperature Daily (Mean) °C
Suspended Sediment Daily (Mean) kg s™
Discharge
Groundwater Level Daily cm
Every 5/10th Day
Ice Condition Daily % of river cross section
or text description
Frecipitation Annual (Total) mim
Monthly (Total)
Daily (Total)

6/12 Hourly (Total)
Hourly (Total)

Air Temperature Daily (Mean) °C
Hourly

Relative Humidity Daily %
Hourly

Wind (Speed and Direction) Daily m/s
Hourly

Snow Depth Daily cm

Evaporation Daily (Total) mm

Solar Radiation Daily Im?

Sunshine Daily (Total) Hours

Atmospheric Pressure Daily hPa
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Annex D: Minimum level of agreed data exchange

C1
C1l1

C.2

cC21

C22

C.2.3

c.24

C.3
C31

Purpose
This Annex outlines a minimum level of agreed data and information exchange to be concluded under

this Policy.

General

Signatories will make the data and information outlined in this Annex available without charge to all
other organisations covered by the Policy for the management of the Sava River Basin.

Unless otherwise specified, data and information exchanged under this Annex is done so in line with
the principles and procedures outlined in the Policy.

All data and information listed in this Annex shall be in compliance with Clause 5.1.

The data and information detailed in Section C.3 of this Annex includes, but is not limited to, all data

published by the Commission in the Hydrological Yearbooks of the Sava River Basin.

Data to be exchanged
All data and information outlined in the following table, which are currently collected or held by the

Signatories for the monitoring locations specified in C.4, will be exchanged:

Parameter Temporal Resolution (Statistic) Units
P1 | Water Stage Daily (Mean) cm
P2 | River Discharge Daily (Mean) mis?t
P3 | Water Temperature Daily (Mean) °oC

P4 | Suspended Sediment Discharge Daily (Mean) kg st
PS | Precipitation Daily (Total) mm
P6 | Air Temperature Daily (Mean) °C
P7 | Water Stage Current Stage cm
P8 | River Discharge Current Discharge m?s?t
P9 | Water Temperature Current Temperature °C

Policy on the HM Data Exchange

C.4 Monitoring stations included

C.4.1 Full period of record, data and information from the monitoring stations in the following table will be

exchanged:

Hydrological

Stations

Meteorological

Stations

A | R | we | RS | S| Towl
34 22 2 18 17 93
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Sava HIS data providers and exchange
format

Sava GIS Geoportal ~y SAVA HIS Mirza Saral Logout

Bosnia and Herzegovina

s &7 WATERWAY MARKING < /)

SAVA HIS 2 NAVIGATION SAFETY

I ' essed d a t a INTERNATIONAL S R BASIN COMMI ‘ OVERVIEW ‘ DATA IMPORT | HIS BXPORT | HISTORY R ol mEEdbg
I Dataimport - GIS ~ Data import - HIS  Data import - ENC
Ly \] : P— : =

METADATA

Delivery of processed hydrological and mecorological data

’:’ Slovenia: X : - 3 41 ® Hydrological stations ) Meteorological stations
= Slovenian Environment Agency SN Vb - =
ia: ‘ \ V) vl —
% Croatia: - NI = e

i e
|setect file Bistrica (BA) Choose file

= Croatian Meteorological and Hydrological Service D, AR -
2 ; f~ e ‘ f IS Bt EEENC
< Bosnia and Herzegovina: B o 8 =B Lo

= Federal Hydrometeorological Service , T EE & _ﬁziiﬁim

SavaComission_metzo data_2012_novoxist - Excel

HOME  INSERT  PAGELAYOUT ~ FORMULAS  DATA  REVEW  VIEW  ADD-NS  ACROBAT

Bosanska Otoka
- SwepTet General - r;, 3 = ﬁ )E:::‘fsm-éY #

= Republic Hydro-Meteorological Service of RoS & S RN

< Serbia: ‘
= Republic Hydrometeorological Service i i : T S

v »

’ . oA B [ D E F G H 1 J K L M N_[4]

% Montenegro: 1= — e e

4 1012012 28 1| 3012012 47 17.3] 31012012 74 23(
M M 6 3012012 47 81 3| 13032012 26 43| 7032012 -10 29¢—
= [Institute of Hydrometeorology and Seismolo Ha—1 S A

8 5012012 03 638 5 22052012 152 89.8| 18052012 638 12(
9 6012012 03 66 | 2062012 402 144.0| 6062012 103 30(
10 7012012 44 7| 25072012 191 39.8| 23072012 12 10
" 8012012 64 8| 27082012 132 14.7| 12082012 131 240
12 9012012 0.0 6.8 9| 13092012 544 1311 21092012 76 1C
13 10012012 56 10| 28102012 263 96.3| 30102012 03 61
14 11012012 02 42 1| 30112012 376 111 30112012 21 51
15 12012012 36 12| 5122012 185 76.5] 13122012 105 251
16 13012012 53
17| 14012012 34 Precipitation (mm) “Air_Temperature (°C)
18 15012012 0.7 |__PDATE [ [
19 16012012 03 9022012 -11.6)
20 17012012 22 13092012 54.4) 24082012 38.0)
21 18012012 40 812.7| 137
2 19012012 54
23 20012012 55
24 21012012 36 34 |Legend
25 22012012 89
2% 23012012 86 [Daily
27| 24012012 13 4.2 |Monthly

Data delivery (import at yearly basis) = - =

2| 20012012 418
3 30012012 02 45
L] L] (] 34| 31012012 42
3B 1022012 30
3| 2022012 57
a7 2022012 02 86
3| 4022012 26 47
39| 5022012 21 78
40 6022012 00 48
41 7022012 76 67
42 8022012 12 EX]
43 9022012 77
44 10022012 01 67 -

Krapina | Krifevci | Zagreb Grié | Puntjarka | Parg | Karlovac | Oguiin | Sisak | Darwar | SlavonskiBrod | Gradiste (Zup)
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, formats
urly (real-time raw data)

% Slovenia:
= Slovenian Environment Agency
O xml/web service
> Croatia:
= Croatian Meteorological and Hydrological
Service
O xIsx&xml / ftp (initially: csv&xml / ftp)
% Bosnia and Herzegovina:

= Federal Hydrometeorological Service
O xml/ ftp (initially: csv&xml / ftp)

J

e e atgere

L0

J

= Republic Hydro-Meteorological Service of RoS “ e
O zrx/ ftp (initially: json / web service)
= Sava River Watershed Agenc
D /f H=3 o] ” . /f 3399 24.20249:00 28599999
zrx / ftp (initially: csv / ftp)
’ ’ L] 3399 24.1.2024 13:00 284 9999.9
. . 3399 24.1.2024 14:00 284 9999.9
H H H 3399 24.1.2024 17:00 284 9999.9
= Republic Hydrometeorological Service
O zrx/ ftp (initially: csv / web service)
. 3399 24.1.2024 22:00 284 9999.9
C o 399 251200000 25499999
D ontenegro T
* . 599 251200200 23499999
= [nstitute of Hydrometeorology and Seismolo
D / ft 33 | AKUMULACUIA PAKRA 3399 25.1.20248:00 284 9999.9

Data delivery (import at near real-time, hourly

basis) using different exchangeable files

F
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9

providers and exchange

Dotegn
Noga Gradidka

Siavonski Brod
AT

fommt
<data 1

<Copyright_URL>
<DateTime>

<Datevali
<Datelssue:
</DateTime>

T g

) Lo Zenica

E™ ¥ Tam® . 85 okani
s 4 Visoha®

Vogossa

Sarajavosm,m i

Fotay,

< <data 1-"PRZSIA sbservation al> bt ‘
CinesThe 3an 35 09112702 UTCAL 2028/ tine> ME .
e Siciaceernios
“oparobatas

Sarajevo-CumuriJac/Statfoniane>
SHSTATOISA/stationT

-2¢/vemp_air ¢

id= X Ll

<time>Thu Jan 25 09:12:06 UTCH 2024¢/time>
<termin»09 UTCH</terniny

v <retDat:

.0</precipitation mm> v<stations

A B c D E F
CRNAGORA, 13469, lim, Bijelo Polje,25.01.2024,09:00,0.06,0.00,2
CRNAGORA, 13465, Tara Kolal"in, 25.01.2024,09:00,2.65,0.00,2
CRNAGORA,13363,A tehotina, Pljevlja,25.01.2024,08:00,-0.59,0.00,?
CRNAGORA,13363,ATehotina, Pljevlja,25.01.2024,09:00,0.08,0.00,
CRNAGORA,13361, Tara,["abljak,25.01.2024,09:00,1.23,0.00,2

<station_name>KRAPINA</station name>
<lat>46.13889</1a
<10n>15.90000</ 100>
<altitude m>202</alticude m>

</station_data>

<meteo_data>

=W T

ane>Bjelaznicac/Stationt
ationID>14652¢/ <tationID.
543.703611</1at>

Se944</ Long>

S A 1 o 0 0 0
CRNAGORA, 45825, ZloreATica Andrijevica (ZloreATica), 25.01.2024,08:00,45.00,2,6.10
CRNAGORA, 45832,Lim, Bijelo Polje,25.01.2024,08:00,69.00,,5.10
CRNAGORA, 45834, Lim, Dobrakovo,25.01.2024,08:00,94.00,2,6.70

CRNAGORA, 111, Bijela,Gornja Bijela, 25.01.2024,09:00,37.00,,4.30

CRNAGORA, 45807, Atehotina,Gradac, 25.01.2024,08:00,66.00,7,4.80

CRNAGORA,4: Bistrica,Gubavai,25.01.2024,08:00,-7.00,2,7.70.
CRNAGORA, 45806, Atehotina, Pljevlja ,25.01.2024,08:00,103.00,2,4.90
CRNAGORA, 45831, LjuboviA‘a Ravna Rijeka,25.01.2024,09:00,49.00,2,6.10
CRNAGORA, 45986, Bukovica, T o1 00,2,3.90
CRNAGORA, 45960, Tara, Trebaljevo,25.01.2024,08:00,70.00,2,4.80
CRNAGORA, 114,Grlja, Donje Vusanje,25.01.2024,08:00,40.00,2,5.00

»w (e[

Sontiane>Bugojnoc /Stationliane>
10114544¢/ station 0

77.641</a1t_datum>

dver> 024,09:00,

Nane>GradaZacc/Stat ioniane>
2tionID>14554¢/stationID>
(15t>34.859167¢/1at>
<long>15.441667</Long>

4 sty

aterleve:
<discharge>33.7¢/discharge>
rel>

v<station>

Nane>lartin Brod</Stat
+10n1D>0000050616</ stat ion
5t>44. 250000/ 1at>
<1ong>15.141667¢/ Long>

oniianesTvan Sedloc/Stationtianes

<stationID>14650¢/station D>

<1st>a3.751111¢/1t>
15.0361111¢/Long>

67</21t>
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Sava HIS

Hub for observed data

1. Standards

WaterML 2.0 language for
describing water data

2. Services

Catalog of water data
sources — web services

3. End user applications

Web apps and desktop
software for data access

AVFSAVA

FHMEZ

RHMZ

e

"CSV " XML,
"JS0OMN...

r“‘-} (middiware application for
|:[.:"‘ collecting, storage and

— —— www.savahis.org

Sava HIS Real-Time Data System

Sava HI 5 Real-Tirme Data
(frontend application for
GR3 visSUANTMION)

Sava HIS Real-Time data
application

WaterML 2.0

dissernmnation data via WateshL
.0y

£

h

— —

p
N -

Sava HIS Real-Time Data
Database

» GeoServe

Sava HIS hydrological and
meteorological data users
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Sava GIS Geoportal o saams Mirza Sarat

2
o WeIERWACHARKING <> & Bosnia and Herzegovina

‘ Logout
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tyers Cindp e oo O [ 51 A M € > mE|O 6 Q%

‘ SAVA HIS NAVIGATION SAFETY

River Basin Management
Navigation
Yearbook export Search
Accident Prevention and Control
Station name + Ruverbasin Rver Country
Flood Risk Management Akumulaciia Pokra tova Akumulacia Pekia Croatia
Tinisoara
# andrjevica Drina Zloreéica Montenegro
it Uen Batica Seva Direct Aumulacia Badica Croatia
Sava HIS Resi| Badiievina_uzvodno Sava Direct Bijela(HR) Croatia
Hydrological Stations s y Badovina Dina Drina serbia
Weteoralogical Stations x 4 Bajina Bata Drina Dina Serbia
pama . Banja Luka Vrbas Vrbas Bosria and Herzegov.
a V a e D G a B T s . Drma Bosiaand Herzego
Modena”  Bolagna
i Ravenna | Batrovd Bosut Bosut Serbia
= Forh Beli Brod Kalubara Kolubara serbia
5 Belo Polje Kelubara Qbnica Serbia
Sasiamo Beljin Sava Direct sava serbia
OFlorence TR Beograd Sava Direct sava serbia
Livomo e Bihat Una una Bosnia and Herzegov.
s s
A s | Bifelo Polie Diina um Montenegro
7 | Bistrica (88) Vebas Bistrica (BA) Bosnia and Herzegov.
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Sava HIS project s funded by the About Sava HIS applcation

e s © 2015. The Intemnational Sava River Basin Commission

~o the timised for: IE10+, Firefox, Chrome, Opera, Safari
PR, Finwich Metearalogical ladftiste s ISROC
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By Data Policy (2014) By Data Policy (2014)

K/

% 93 hydrological stations % 53 meteorological stations

Sava HIS (2024) Sava HIS (2024)
Meteorological | A | HR | ME | RS | S | Total |
66 49 5 14 78 212

Stations

Hydrological

Stations

Temporal
Resolution

Sava HIS meteorological stations network

Parameter

Annual (Total)
Monthly (Total)

LA ELCLIE Daily (Mean)
Reservoir

Tem posal Sava HIS hydrological stations network iy P
Parameter . e— : - -
Resolution o= S =
y oy Lo & - ~~rern Y
¥ &

Level/Stage Hourly Sl Precipitation g/a1”2y|gl;,ojf|3
River Daily (Mean) (Total)
Discharge Hourly Hourly (Total)
Water Daily (Mean) Daily (Mean)
Temperature LTS Hourly
Suspended Daily (Mean) Relative Daily
Sediment Hourly Hourly

e e ]
inA3landscape paper ormat
o s ETRS 169 UEA

Discharge (Turbidity)

and Direction) [MgleIU[§)%
Daily
Daily (Total)

Radiation y
ST Daily (Total)

Atmospheric

Ice Condition RBEIY

Daily

Pressure
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Station details (metadata), statistics and

Available stations and data in Sava HIS

Station details

Basic data Additional data Statistical data Discharge measurements | Yearbooks Documents

Mew Edit  Details on selected station  Delete

'Y 'Y Date Flow Water level = Operator
I n - s I t u m e a s u re m e n t s - 09/23/2020 511.064 54 RHMZ-Republic Hydrometeorological Service of Serbia
Station details 07/07/2020 693.167 113 RHMZ-Republic Hydrometeorological Servica of Serbia
R . = = 06/25/2020 1240.784 250 RHMZ-Republic Hydrometeorological Service of Serbia
[ Basic data I Additional data I Statistical data T Discharge measurements T Yearbooks T Documents . 10/29/2020 167159 305 RHMZ-Republic Hydrometeorological Service of Serbia
10/22/2020 2376.026 425 RHMZ-Republic Hydrometeorolagical Service of Serbia
. Cross section
Station number - 45000 - =
ion detail National:
Station details Date: 09/23/2020
[ Basic data I Additional data ] Statistical data T Discharge measurements T Yearbooks T Documents River EU code: Flow - m?/s: 511.064
Rating curve Water level - cm: 54
Station name: Sremska Mitrovica Station clzssification: Basic network station Cross section width - m: 195.43
Station number: RS45090 . . Cross sectionarea - m: [ 1021055
Country; Serbia . Depth maximum - m: 10.56
Reference Vert|ca| Trieste Welocity maximum - m/s: 1.073
Riverbasin: Sava Direct Datum for Gauge Zero: ) :
| alnlu“..luu._rm]_r“. Velodity average - m/s: 0.317
River: Sava [ MATIATA Time step of measuring: | HOURLY Station details Water temperature - °C: 21
. E nd Uf measur ng: Basic data Additional data Statistical data | Equipment: ) Acoustic Doppler Current Profiler (ADCP)
Authority: RHMZ Belgrad [ I I T Institution: RHMZ-Republic Hydrometeorological '3
River kilometer: 139.24 Level 1 Flood i . g i .
' . Protaction: Maximum: | 866 03/17/2014 Maximum:
Catchment area - km2: | 87996 Level 2 Flood P Minimum: | -19 08/19/2003 Minimum:
Bank: Left Protection: . -
Leval 3 Elood - Flows - m-/s lee condition
Start of measuring: 12/31/1877 Protection: Maximumn: | 6506 05/17/2014 Percentage of river cross
Parameters: Water Level, Discharge, Level 4 Flood o
; Minimum: | 194.0 10/05/1946
Water Temperature : !
p Protection: Description:
Water temperatures - °C
Station history: Inserted when: 01/17/2022 Ins Maximum: | 28.2 07/26/1987
Valid from 01/01/1878 72.22 m a.A.5.L Minimum: | 0.0 12/28/1048

Long-term Fows —m3 /s

New

Statistical parameter Walue Period begin position = Period end position
100-year maxinmum 6900 1926 2015
Average 1535 1946 2006

Gauge zero - m asl: 7222 95%% monthly minimum 273 1946 2006

Longitude - WGS84: 19.6

Latitude - WGSB4: 44.97
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Station details B3

Station details X Basicdata | Additional data | Statistical data | Discharge measurements Documents

Basic data | Additional data | statistical data | bischarge measurements | vearbooks | Documents

Time-series data

Waterdevel | 2021

Station details

Station details Sediment
2020
Basic data 2020 Basic data | Additional data 1 o010 v v VI v vIn x x X1 XIT
I o N v v vo ovim X X XX
2 ome 0 2] 100 o] sed 4ed 20 00 cw0d 20 1 3652018 38 6933 283 2604 3160 4051 1120 2025 3679 0797
. 12017
2 ag B0 o 230 1530 7530 Se20 4270 3000 a0 seeq 2030 21 49 4213 3819 3369 1319 3461 1081 0742 2549 0363
2022 2016 2016
- 3 ax 00 255 1610 7743 S540 410 3670 390 S0 1000 EIE Y i, 98 3067 2801 2303 1898 4016 095 0579 1433 0795
Waterlevel | 2021 2015
2020 | — 4 4312014 70 2690 1650 6035 546.0 406.0 373.0 3070 5780 1790 2020 4 1302014 102 3356 3438 4664 1887 2407 2037 0993 1156 0310
I 2010 n s At 10 2810 1710 6550 5700 3940 330 4150 60 1730 I 3510 5 23308 55 4792 3576 2500 2211 2431 0775 0873 489 5035
212 2012

1 712018 58 6 3% .5 /S0 2070 1710 6663 6175 3640 3190 4740 6363 1720 1 2 2018 5.7 6 84 4155 3438 6181 1863 4.132 0978 0804 3113 0728

25011

.
"’ r r 2 6 2017 59 7 310 [0 3640 1580 €363 640.0 3790 2920 6700 7870 1610 2 5 2017 57 7 5842010 L58 5405 3692 0016 2234 2280 1285 0720 2650 087
‘ a e ISC a ge 2016 8| 3490 2000 2200 4010 1510 G100 350 4000 2800 200 %675 1490 2016 8 318801 243 1280 3000 8738 1968 2037 093 0604 2477 0515
3 6 71 3 2 58

2015 9 3140 2000 2130 4030 1430 6175 6020 4240 2980 9188 1170 1430 2015 o Y I e e R e s p—

4 62 2014 00 X L £ g . 4 22014 3.0
o e I T M O T s e O s s 10 7014 0884 1160 2535 4505 1225 2975 1412 1400 0385 6380 0630

5 g 2012 22 11 2550 2330 1010 3580 1310 5080 S550.0 4510 3250 1010 1550 1140 5 5 2013 5.0

11 7269 4942 0329 5012 3600 1234 2141 3009 1563 0207 1389 1147
2012 2012

‘ 12 2370 250 1500 3360 1250 6250 4915 4240 3040 1150 1810 1130 L

’ ’ 6 5011 145 6 2 o011 5.0 | 12 6470 1690 0476 4792 3785 1435 2049 1620 1169 0525 1031 1701
‘ 13 2290 250 199 3170 1160 6363 48L0 4150 2020 1260 1970 1150

7 562010 64 7 32010 50| 13 1078 2847 098 6030 3507 1532 2824 2199 079 0921 1366 0280

v 14 2130 2440 2050 2040 1090 6363 509.0 4060 2860 1350 2070 1110 v
2000 000 14 @264 2650 0301 6262 5347 1542 2477 1530 1655 0662 0875 0663

8 557 365 383 15 2040 2330 2080 2760 1080 6250 4775 3940 2770 1300 2020 1060 8 3.0 42 6.2
15 4306 1644 0450 6204 3854 1003 445 1574 0680 0362 0877 5255

9 2.5 45 7.0 v

9 514 352 373

< Water temperature T

0 20 47 75 Qose
339 11 22 50 75 102 185 235 200 240 195 170 115 70
12 400 43 337 12 24 52 80 105 187 228 201 240 190 170 105 70

13 389 433 350

< Sediment discharge I

13 25 52 8.0 11.0 19.1 232 22.0 25.0 19.5 15.2 10.2 7.0
14 25 52 8.0 1.2 19.2 228 21.0 25.5 19.6 15.0 10.0 7.0

15 358 403 364 15 25 5.5 8.2 120 19.2 228 19.8 25.5 20.0 15.0 10.2 7.2

% Precipitation
< Air temperature e

‘ Zagreb Water level Discharge | Water temp. Turbidity

Time of measurement Water level (cm) Discharge {m3/s)
Flood defence

- Extraordinary state

= 01/25/2024

08:00:00 179 238.0 p— I:I Extraordinary defense

EZEEEE _ii i:: E Regular defense

05:00:00 -160 278.2 % - Preparatory state
Hourly raw data (last 30days) - :

03:00:00 -140 322.0 ‘('g'

02:00:00 -138 326.4 g

01:00:00 -122 362.7

00:00:00 -87 421.2

= 01/24/2024
23:00:00 -68 492.0
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WML 2.0 Webservice

Example timeseries call

Sava GIS Geoportal , s s

TimE DaTa

‘ OVERVIEW DATA IMPORT |H15 EXPORT HISTORY

@ Hydrological stations &) Meteorological stations
Country: | @ Reskime dsm
River basin: | Observed Properties:
River: =
T
Find Foints

Discharge (Haurky)
Monitoring Points:
Vidovo
Vinkovei
WVisedi most
WVisoke n/B
WVisoke n/F

Vodoprivreds -
7] Time serie defined by date range

data

i WaterML 2.0 Servies |
format:

WemrMLURL: [ s ongy s/

WeterML Link

© 2015. The International Sava River Basin Commission

& WATERWAY MARKING

Optimisea for: E10+, Fi

Sava HIS interoperability

¥v<wml2:Collection xmlns:gml="http://www.opengis.net/gml/3.2" xmlns:wml2="http://www.opengis.net/waterml/2.0"

xmlns:om="http://www.opengis.net/om/2.@" xmlns:xlink="http://www.w3.0rg/1999,/x1ink"

wxmlns:sa="http://www.opengis.net/sampling/2.@" wmlns:sams="http:/ www.opengis.net/samplingSpatial/2.a"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance™ xsi:schemalocation="http://www.opengis.net/waterml/2.8

http://schemas.opengis.net/waterml/2.0/waterml2 xsd">
<gml:description>Igea WaterML2.@</gml:description>

Lo
I v <om:0M Observation gml:id="Ig.0M Obs.hydro.27.H.HHourly" > I
¥ <om:phenomenonl 1me>

- T T —— P
<gml:beginPosition>2023-12-25 @1:80:80481</gml:beginPositions

<§m1:endPosition>2924—Bl—24 15:08:20£01</gml: endPosition:
</gml:TimeFeriod>

</om: phenomenonTime>
v <om:resultTime:
v<gml: TimeInstant gml:id="Ig.resTime.27.H.HHourly">
<gml:timePosition>2824-81-24 15:80:00+81</gml:timePosition>
<fgml:TimeInstant>

<om:observedProperty MonitoringPoint="HR3121" ObservedProperty="HHourly"/>
v <om:feature0fInterest:
v<wml2:MonitoringPoint gml:id="Ig.MP.hydro.HR3121">
<gml:description>Sava st Zagreb</gml:descriptions
<gml:name>Zagreb</gml: name>
<sz:sampledFeaturs xlink:title="Zagreb"/>

Y osoms:INoper
v<gml:Point gml:id="Ig.P.hydro.HR3121">

variable

period

location

<gml:pos srsMame="urn:ogcidef:crs:EP5G:4326">15.9 45.78 Sgml:pos»

<fgml:Point>
</=sams:shape>
<fuml2:MonitoringPoint>

Lom:featuretfinterests

v <om:result:>
¥ <wml2:MeasurementTimeseries gml:id="Ig.Ts.hydro.27.H.HHourly">
v <wml2:defaultPointMetadata>
v <wml2:DefaultTVPMeasurementMetadatar
<wml2iuom xlink:title="ecm"/>
</wml2:DefaultTVPMeasurementMetadatas>
</wml2:defaultPointMetadata>
¥ <wml2:point>
¥ <wml2:MeasurementTVP>
<wml2:time»2@23-12-25 01:82:00+01</wml2:time>
<wml2:value>-110</wml2:value>
</wml2:MeasurementTVP>
</wml2:point>
¥ <wml2:point>
¥ <wml2:MeasurementTVP>
<wml2:time»2@23-12-25 02:92:00+01</wml2:tims>
<wml2:valuer-133</wml2:value>
</wml2:MeasurementTVP>
<fwml2:point>
¥ <wml2:point>
¥ <wml2:MeasurementTVP>
<wmlZ:time>2@823-12-25 62:88:00+01</wml2:tims>
<wml2:value>-156</wml2:value>
</wml2:MeasurementTVP>
<fuml2:point>

- |w11lnﬂ;“

time series
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INTERNATIONAL SAVA RIVER BASIN COMMISSION It will be demonstrated as a hands-on exercise (Jan 29th)

& CUAHSI HydroDesktop -

Map Graph Edit HydroR Help
1Ok L d 08 3 w=belp @

TimeSeries | Probabiity Histogram Box/Whisker Summary =~ PlotType Color  Show Legend End |4f3/2019 | Refresh Full Dat=
e Setting Range

Search Table

Date Time ‘

Plots TSA Probability Plot Options
time sere =3 a x
- Multiple TimeSeries
® ALL O Simple Fiter () Complex Filter
Check  VariableName SiteName: Data Network 800 i ' ' ‘ ' ' ' f ' ‘ ‘ ‘ ‘, -14
HHoury Beograd Sava 4 B
HHourly Cmac Sava i 1 2
HHourly Gradiska Sava 600 o B
HHourly Sremska Mir... | Sava B / L
HHourly Svila Sava B
HHourly Zagrjeb Sava q — 10
THoury Beograd Sava E 400 —
THoury Cmac Sava o b ’ 9
THourly Graditka Sava 1 T \ — 8 ;‘
THoury Sremska Mir. | Sava ) 1 - = =
THoury Sviaj Sava E 200 N \ - ;
THourly Zagreb Savi o 1 4 ) P - 6 JO:
I
T 0 m e / i — = w7 =
P o - 4
et
-200 - 5
-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
time series - X

* Map [ Table;, Graph [ Edit [ HydroR

Go to the extension manager to find additional extensions!

Export data
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————— - 1 —~

e ——— T R - Simulation models operational under
: DAL | et ‘ the forecasting system
= EAL isi"u,;
i A S | Hydrologic model (HEC-HMS)
e = : Tl e===== T of the Sava River Basin (2010, 2014, 2016, 2021)
= S ——— | 2 % 19 integrated models
l l i *» 235 subbasins
i : < 174 junctions
% 22 dams locations for the reservoirs

analysis
» calibrated (as event-based) and
re-calibrated (for long-term simulations)

*

D)

L)

Hydraulic model (HEC-RAS)
of the Sava River (2012, 2018, 2022)
*» accurate terrain model (LiDAR)
% 1D/2D simulation possibilities
% levee breach analysis
+» calibrated (as event-based) and
re-calibrated (for long-term simulations)

L)







— = Sava HIS interoperability
INTERNATIONAL SAVA RIVER BASIN COMMISSION It will be demonstrated as a hands-on exercise (Jan 29th)

‘ sava.dss - HEC-DS5Vue DS5-7 Developmental Version - x
File Edit View Display Groups DataEntry Tools Collections Advanced Help

B ATl ]

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

M Graphical Editor - m] X
File Edit View Help
HB(S| L4
Selected Data Set: |,'Sava,Beogad,’Stage,’0]Jmm]S,lll—bui[SRBC,f -
_———_/.
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 | T
(%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 ’—tl
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 ime window set.

Export data
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Sava HIS as a hub of the observed real-
time data in the forecasting

E5 file TJools Deshboards Qptions  Help SAVA River Basin - Flood Forecasting and Waming System (2021 release) - Deft-FEWS version 2021.0 patched from 105616 (Operator .. — 8 X
BEmassBOA 2 B OQUR zometents v g B i ot e i i 8 e i A e 5 i e J
N £e - sas@EOa v
A oy = oo E— 3 QAR e [ AMB A VOB RY SALE L 5
5 @ ax A Eudapes e e i
5 =
£ |mport Deta = A }
mport Mo and (I B, AUSTRIA vt horvr YN
Import Sava-HIS Graz >
2 Import Sava-HIS (yeart ; Kocskemal
g Hydre Gauges HUNGARY
5 Meteo Gauges
= Models
Forecasts ¥
= Model Performance L Letae)
g System Ly Arad
§ nto. bl ark A A S ¥
= "_ﬁ (Ao L ‘zum BitRca
a AA-A a0 7t
& A A
" =
o Y L
na Venic
a -ﬂ“ﬁéﬁ 9 e Joiava

2w

Plots

Logs 2:

B orids OX

msarac G 2022-12-05 17:00 CET 17:3436 CET  Last refresh time: 2022-12-05 17:34 CET Archive: Sava 2021.01 _ rseasaam:

0036667, 13182 A 0OOMB/s T26MB

b Ak Mmum iia Grabora
m A

A Sremsks Mitrovica

Lisca radar

Weather Radar

LISCA

Precipitation (mm/10min)
H-SAF

Precipitation (mm/hr)
OPERA (valid until Sept.28, 2022)
B Precipitation (15min)
B Precipitation (24h)
@ Flood Hazard

10 users - responsible national forecasting organizations
the system assessed as a versatile forecasting system and

unique in the region and example for the rest of the world

forecasting and warning)

mature base for possible future extensions (low flow

A
OF errar: Sabac
a 1 A7 Dopakevica 1K
slogna A Lenico & 8 < lutnce of Sava sni K. |
Ravenna é A A AXvekiCieni S —_—
Zepke = - — ek R | i o
Forli A @fedel .
4 z Aaj, ¥
Lubp: Kragujevac 7 ST
San Marino, r @ A'Bajina Baitac oo
Pracz
oF lorence oy L A 4o Vistpd South SERBIA
§ A Kolins “%Q. kin Brod o FMET
jvac
: “A‘A‘ A Aﬁdwu
I’Nl‘
Gubl
NIS catchment) 3
File Tools Dashboards  Options Help  SAVARiver Basin - Flood Forecasting and Warning System (2021 release) - Delft-FEWS version 2021.01 (patched from - x MONT I'P'mitu‘ Az:'uw“ er e
B2 omm e o BE A 2 B QQMHQAUR zoomenents vg ¢ BEw-A-4&-B=H L-le- B S’L o 55
Westher Predictions iy ! Fodgorics Arvu;.n,.
St s
2 Aladin (Croatia) A B SLOVAKIA Prizren
H Aladin (Slovenia) 5/ Stkoder %
H Precipitation Kunich Viennae \ Bratisiava o St Skopj
Temperature (°C) < ” 9 K
ECMWF (det)
e Precipitation a
Convective Precipiation | (1S B e Blldapest 2
£ Snow Met () Bern fyaduz o 3 s
2 Temperature (°) BTt HUNGARY oradea Cluapoca Tirana 2 lelo) on o . =
i X ECMWF (eps) B &
WRF Bosnia and Herzegovina . i ‘
H o Dl Morenegro " ROMANIA
= oBrasou
] Westher Radar ve \7 °
e Catchments Juin Ny L p— Archive: Sava 2021.01  rseasaame0 45672 19.460 35MB/s 767MB
Flood Maps Banii kaka Uy Rehgade
Model Input and Output .
P HERZEGOVITA ° °
varna | I
3 Sofia__ BULGARIA
o Frsiina
1% vatean city K ome 4 o Skopje <
Tirana NORTH ’ ’
o i3 NACEDONIA - &
abiss a
ALBANIA
: o
GREECE
Moving Accumulation =T
Ignore Missings 1 hour Palermo = £
g u Athens
v G
52 rord
5201 )
Tunis 0’0
“M‘ 100 200 300 00 500 o &
External: 2022-12-05 01:0000 CET
LI 200 [0 @ : ! 2022-12-05 02:00:00 CET|
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time data in the forecasting

g and Warning System (2021 release) - Delft-FEW:

f&-2R-QA6

rsion 2021.01 #116¢

patched from 103618) (Operator Client)

HoBRS-HE b-xELE S-Ir K

Sava HIS as a hub of the observed real-

< Select a statistical function >

= H.obs Zavidovii n/B
~—H.obs Catez |
—+ H.obs Sentjakob

~H.obs Bajina Baita

——H.obs Banja Luka

—+ H.obs Beagrad

—— H.obs Biha¢

~+ H.obs Bijelo Polje

—+H.obs Bistrica (Vibas)

- H.obs Blaiuj

= H.obs Bilejski Most

- H.obs Basanska Krupa
H.abs Bosanska Ctoka

- H.obs Brodarci

—— H.obs Zupanja

~+H.abs Cerna

-+ H.obs Daljan
=~ H.0bs Davor C.5.
——H.obs Doboj
H.obs Doglodi
~—H.obs Drvar
~+H.0bs Gorazde
- H.0bs Hrastnik
—+ H.obs llidZa
- H.0bs Jasenovac
- H.obs Jesenice Na Dolenjskem

File  Tools  Dashboards  Options  Help SAVA River Basin - Flood Forecast
Hour raW ata EmagEHOL 7 0B 2b- @07 F-QAAUYALKCC C» »owiw
# Forecast Locations ir
a A\ Hydro Gauges
£ #r seections Bosnia and Herzegovina o
2 || Deta sources A Croatia ,
Forecast Locations Mantenegro
Models Serbia
£ | v Observation Gauges A Stovenia
g Hydro Gauges Meteo Gauges
K Meteo Gauges Bosnia and Herzegovina
= External Forecasts Croatia
System Metrics Montenegro
Serbia _
] Slovenia E
£ Meteo Performance H
= A Models i
z ) Model Performance 2
E
Locations
X Zvetevo
i A Cemanov Most
Slovenia ISRBC 4 o
ARSO A Cateil
Config A Cama
P Mansger A Cedovo
nmary " A Cesma Uice
- Archive/Web A Dakovo
I & A Durmanec
A Sabac
Sava HIS Forecast We A Samac
7 ing Shel Sava HIS A Sentjakob
[ j j X Sepok .
1 - A Siroka Rijeka
b A Siginec 3000
A Strbacki Buk
A Zepie
- X Zunice
A s
Parameters
1\ Water Level (Obs)
4 y  J Discharge (Obs) =
E
Backup 1 Backup 2 Backup 3 :
¥
2
. B - -
- — o 4
Qualifier
Serbia BosnaandHerzegovina Croatia
RHMZ AVP Sava & FHMZ DHMZ Sarltions
2. Map Plots OX [ Grids

Logs 2: Forecaster Notes msarac Current system time: 2024-01-25 11:00 CET

11:45:06 CET

20231108

Last refresh time: 2024-01-25 11:45 CET

20231111

208-11-20

20231114 20231117

Archive: Sava 2021.01

rseasaamc00

——Q0bs Bajina Baita
—+Q.0bs Banja Luka
——Q0bs Blejski Most
~+ Q.0bs Basanska Krupa
- Q.obs Bosanska Otoka
—+Q.0bs Davor C.5.
—-Q.0bs Doboj
& Qobs Goraide
——Q.obs Hrastnik

Qobs llidza
- Qobs Jasenovac
- Qobs Jesenice Na Dolenjskem
—+ Q.0bs Kijué
~—0.0bs Klokot
——Q.0bs Kulen Vakuf

Qobs Leiée Toplice
~+-Q.0bs Litija
- Q0bs Maglaj-Paljice
—+ Q.0bs Martin Brod - Nizvodno
——Q.0bs Padbodje
- Q0bs Prijepalje

~+ Q.0bs Raspotadie

41300, 14.785 A 0.1 MB/s 954 MB



Sava HIS as a hub of the observed real-
time data in the forecasting

INTERNATIONAL SAVA RIVER BASIN COMMISSION

Latest meteo data Latest hydro data and forecasts

&

Fle Tools Dashboards  Options  Help AVA River
EY Ffle Tools Dashboards O Hel SAVARi
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WPk Bajina Baita ~H.obs Svis ~ H.obs Sabac
7 i 7 i ;
2 7 seectons Bpotuse i | Beononsc 2 7 seectons Bpotuse i s Mt G0 -Nizadng —+Habs uparis
Hrrs A\ Croatia . W P.obs Bijeljina i [ A\ Croatia - H.obs Kulen Vakuf — Hfc (Serbia) Beograd [2
Forecast Locations Montenegro W P.obs Bielo Polie el Montenegro - H.obs Bihac — Hifc (Serbia) Sremska Mitrovica 2]
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Sava HIS as a hub of the observed real-
time data in the forecasting

v<Time5Series xmlns="http://www.wldelft.nl/fews/PI"

[ J
wmlnsixsi="http: / fevew. w3 . org/ 2081/ ¥MLSchema-instance”
v I x¥mlns:fs="http://wew.wldelft.nl/fews/fs" xsi:schemalocation="http:/ / wiw.wldelft.nl/Fews/PI
http: //fevs.wldelft.nl/schemas//versionl.8/pi-schemas/pi_timeseries.xsd" wversion="1.29":

<timeZonerl.@</timelones
vseries>

Example timeseries call v cheader>
<type:instantaneous</typer
I <moduleInstanceld:Import_Telemetry</modulslnstanceld: |
https.//ffws2.savagis.org/FewsWebServices/rest/fewspiservice/v1/times <locationld>Zagreb</locationld>
A - <parameterld:>Q.obs</parameterld>
eries?locationlds=SAVA 5 +im=tten ynit="poneguidiztant"/>

<startDate date="2824-81-22" time="11:08:80"/>
Delft- FEWS Web Services (sise.202101-108508) <endDate date="2024-81-23" time="12:800:88"/>
LSS el - . M155val

¢stationName:Zagreb«< /stationiamea:
. <1at»45.73458@1</1at >

&) Delft-FEWS PI REST Web Service

= <x»15.9533085< /x>

{y»45, TBA50R1< v

€z»112.26¢/2>

cunits»m3/s¢/unitss
</header>
<event dete="2824-81-22" Time="11:88:83" value="454,99" +1lg="06"/>
<event dete="2024-21-22" time="12:00:28" value="474.63" flag=""/>
<event date="2824-81-22" time="13:00:88" wvalue="482.86" flag="8"/>
<event date="2824-81-22" time="14:8@:88" wvalue="479.58" flag="8"/>

Get timesenes that are part of the default filter, filtered by the query parameters.

x | &) &' GET hitps-/fffws2 savagis org/FewsWebServices/restfewspiservice/v 1 timeseries ?locationl ds=SAVA_20&parameterids=0.obs

Method parameters GET timeseries ¥ Description <event dete="2024-01-22" time="15:80:02" value="445.28" flag="@"/>
<event date="2024-81-22" time="16:80:08" value="371.87" flag="@8"/>
fiterld | | An existing subfilter of the default filter id <event dete="2024-21-22" time="17:02:28" value="306.48" flag=""/>

<event date="2024-81-22" time="12:80:02" walue="269.62" flag="8"/>
<event date="2824-81-22" time="19:80:88" walue="278.19" flag="8"/>

locationlds [sava_20 | One or more location ids <event date="2024-81-22" time="20:00:08" value="368.37" flag="8"/>
cevent date="2024-@1-22" time="21:00:08" value="438" flag="8"/>
parameterlds |g1°b3 | One or more parameter ids <event dete="2024-21-22" time="22:00:00" wvalue="482.806" flag="g"/>

<event date="2824-81-22" time="23:00:88" wvalue="548.14" flag="8"/>
<event date="2024-81-23" time="02:02:88" value="568.62" flag="8"/>

modulelnstancelds oduleinst; id 1 moduleinst id2".. moduleinst id One or more module instance ids
[mosuienstancsiditmodeinsianceid2;..moduieinstanceian)__ | cevent date="2024-B1-23" time="@1:80:08" value="579.99" flag="8"/>
<event date="2824-81-23" time="92:0@:88" wvalue="584.34" flag="8"/>
qualTicTids |quaiiieria tLqualifieria2; . qualiferidn] |  Oneormore qualier ids <event dete="2824-21-23" time="93:00:88" value="517.18" flag="8"/>
<event date="2024-81-23" time="84:80:08" value="486.93" flag="&" fRagSource="ROF"/>
taskRunlds |Ia.sld%unld1[:la.sld?unld2:...:taskRunIdn] | One or more taskRunlds <event dete="2024-21-23" time="05:00:88" wvalue="324.2" flag="@"/»
<event date="2024-81-23" time="06:00:00" value="284.67" flag="8"/>
- . N <event date="2824-81-23" time="97:8@:88" wvalue="263.23" flag="8"/>
startTime _WM-dd HH:mm: Start fime. Format: yyyy-MM-ddTHH:mm:ssZ .
[y s | cevent date="2024-B1-23" time="@8:00:03" valus="258.98" flag="@"/>
) <event date="2024-81-23" time="89:808:08" value="271.76" flag="a"/>»
endTime: [¥yy-Hhi-dd HH:mm:ss |  End time. Format: yyyy-MM-ddTHH:mm:ssZ <event date="2024-21-23" time="18:80:89" valus="302,89" flag="8"/>

JEErLES
</TimeSeriess


https://ffws2.savagis.org/FewsWebServices/rest/fewspiservice/v1/timeseries?locationIds=SAVA_5
https://ffws2.savagis.org/FewsWebServices/rest/fewspiservice/v1/timeseries?locationIds=SAVA_5

~— s L————  Awareness and looking for future
INTERNATIONAL SAVA RIVER BASIN COMMISSION p rod u cts a n d u se rs

ONGOING Sava and Drina River Corridors
Integrated Development Program (GEF /
World Bank)
% 2 phases ~ 10 years

« phase 1: 2022-2026 in implementation

« phase 2: 2026-2030 in preparation

% Sava HIS data providers actively involved as
one of the main beneficiaries

O Hydrological Study development

 Sava HIS upgrade and improvement including
innovative data exchange and interoperability

Flood forecasting improvements

Low flow forecasting establishement (navigation purposes
and drought analysis)

Warnings
Sediment transport modeling
Climate change analysis

o0 00
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Different purposes

— Network design Instruments -z of
observation
— Network operation Data transmission T
l |
Historical and |
real-time data Primary and secondary data |
l processing anld storage |
1
l |
I
I
— Hydrological forecasting Secondary data processing i
I
L |
1
1
‘ i
Study |
| Data :
Historical data Real-time, 3
l l data '+ B
w ¥ A
& £
= Water resources Design data Water management =
: 2 planning derlvation systems operation g
=
| | } s
S
l :
2
Other uses «—
Navigation Agriculture przdol‘:’ci:.on Industry Ecology

WMO Guide to Hydrological Practices, Volume I1
Management of Water Resources and Application of Hydrological Practices

Sava HIS as the basis for the basin-wide
Hydrological Study

NHMSs

Sava HIS
Sava FFWS

...and analysis

Precipitation distribution (in space and time)
Temperature distribution

Evaporation distribution

Wind distribution

Snowpack distribution

Series of monthly and annual volume of stream flow
Mean daily discharge series

Low flow frequency distribution

Depth-discharge relationship for important points
Frequency distribution of high discharges

Rates of high water rise

Time lag between rises at different points along the streams
Frequency distribution of large-volume floods
Shapes of typical flood hydrographs

Travel times of floods

Time lag between precipitation and runoff

Flood synchronization at different tributaries

Ice cover information

Sediment transport and deposition

Aquifer extent and characteristics

Series of water levels of relevant aquifers
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History

Hydrological Study

Hydrological Study

of the Sava River Catchment (1969)
% period: 1926-1965
% stations: 38 hydro and 20 meteo

Hydrological Study
of the Sava River (1976)
% period: 1926-1974
% stations: 65 hydro and 61 meteo

Hydrology Balance of the Danube River (1977)
Hydrology of the Danube River (1988)



E'[/\ Sava HIS as the basis for the basin-wide
Hydrological Study

Main objective: to enhance knowledge of the =
water cycle components and their spatial and 5
temporal distribution in the Sava River basin :

through a synopsis of different hydrological T T T T B
topics of special importance for a better i
assessment of development activities e

*» Development of the methodology for
preparation of the Hydrological Study

* Preparation of the Study

nnnnnnnnn

< Establishment of the web-based application =
for presentation and use of the Study

% Knowledge transfer and capacity building

*  Recommendations for future studies and
developments




ava HIS - stations relevant

or the Study
agreed through the PEG HMI)

< Hydro: 120
e Sava: 26
« tributaries:; 94

» Meteo: 115

T -

INTERNATIONAL SAVA RIVER BASIN COMMISSION

Sava HIS as the basis for the basin-wide
Hydrological Study
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Hydrological Study =2

Monitoring Point::MenitoringP oint

Statistical data standardization

Data models: WaterML 2 & OGC/ISO19156 T e
Observation, Measurements and Samples = T e
Web services: OGC SensorThings API

Procedures::ObservationProcess

WaterML 2: Part 1 - Timeseries
WaterML 2: Part 2 - Ratings,
Gaugings and Sections

Manitoring Point:MonitoringPaint

Gaugings:-GaugingObs ervation SutusCode

nnnnnnnn

......

Gaugings:PropertyPalr L~ — — "~ | |Wmdeesenmcess | BRCOLIT | [T | WSS
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l Sava HIS and WHOS

() wMmo oMM
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INTERNATIONAL SAVA RIVER BASIN COMMISSION

L)

@ TR < The MoU between the WMO and the
| ISRBC signed on September 15, 2022

= activities related to cooperation in joint
projects and initiatives’ planning and
the World Meteorological Organization “ | i m p | e m e n ta ti O n

= exchange of knowledge, experiences, good
practices and results of scientific, research
and development projects and

= joint work to promote the exchange of data
and information at the regional and global
level

the International Sava River Basin Commission
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WORLD
METEOROLOGICAL 1 WMO HydroHub
ORGANIZATION " :

Enhancing water monitoring systems worldwide

Home

Global Innovation Hub WHYCOS  Hydro Platform  Commu of Practice  Case Studies News & Eve

/

% Initiative earlier presented at the
WMO Hydrological Observing System (WHOS) 15th meetlng Of ISRBC’S PEG HMI,

The WMO Hydrological Observing System (WHOS) facilitates hydrological data

sharing. It is a multi-scale (local, national, regional and global) of th
hydrological data and information services catalogued using the standards and a l I l I a r e
procedures developed by the Open Geospatial Cansortium (OGC) and the 7 7

WMO.

Home

WHOS is being developed and implemented in two phases

Commission for Hydrology (CHYy)

real-time and historical hydrological data available enline.

Phase 2 provides a services-oriented framework linking hydrological data
providers and users through a hydrological information system of

% The ISRBC at its 60th Session, June
s e St 30t - July 01st, 2022, expressed

Two regional WHOS prototypes located in the La Plata Basin in South America (WHOS-Plata) and in the Arctic Region (WHOS-Arctic) have now reached their final
stage of implemantation.

z;l;aas;w‘?:;e;aege common WHOS functionalities such as data discovery and data access n the web by means of common web browsers, WHOS web portals are i nte re St to CO | | a bo rate i n a p i | Ot Of
o WS Gl o WMO Hydrological Observing

WHOS-Global Portal provides all hydrometeorological data shared through WHOS. WHOS-Global

e e System
+ WHOS-Arctic Portal

L)

WHOS-Arctic Portal provides hydrometeorological data shared by Canada, Finland, Denmark (for
Greenland), Iceland, Norway, Russia and the United States of America for the Arctic-HYCOS Basic

Network of Hydrological Stations (BNHS). WHOS-Arctic Portal is implemented using ArcGIS &

:
et i s SGS CHS opig o iy o 2 The WMO informed the NMHS
series plots.

s WHOS-Plata Portal

WHOS-Plata Portal provides hydrometeorological data collected in the La Plata river basin and D i re Cto rS O n t h e W H O S i n it i a t i Ve )

shared by Argentina, Bolivia, Brazil, Paraguay and Uruguay. WHOS-Plata Portal is implemented

e September 20t™, 2022

AR
2 i)
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— —— WMO Hydrological Observing System (WHOS)

WHOS is the hydrological component of
the WMO Integrated Global Observing
System (WIGQOS) and World Information
System (WIS)

= the main aim is to ensure the quality and

comparability of observations within WIGOS
and facilitate hydrological data sharing

= the WHOS shall comprise hydrological
observations, initially focusing on water level
and discharge

WHQOS is a solution supporting reliable
hydrological data exchange using open
standards and web services by linking
hydrological data providers
(heterogeneous sources ) and users
(multiple uses) making the data
discoverable, interoperable, accessible
and retrievable
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International O Open
Organization for QG Geospatial

Standardization Consortium

Standards
(formats, ontologies,
exchange, catalogue,

access modes),
metadata

CAPACITY BUILDING

e vane b

Share Data
(Real and
e — Historical)

Capacity
Building and
Research

Policy
Implemenation

DATA!

@ g‘? O% T A::esshle Olnlemperame
T D 4 b,
] N ™ 0 /@ 520l I
@ WH‘US - ré - -\‘\ - - 1 Coni:::ers dpr‘i’vgs
¥ 2 ~DAB =3O 5 @
¥ () @
, 5 i 8o~
. e B .
% FAR Discovery

Access Broker

(Broker), WDE,
Web services

Data

Monitoring ,%““I
;;:;;T‘ Monitor

1l

o
I";

WMO/OGC Hydrology Domain Working Group
WaterML2 suite

WaterlL2 Part2:
Ratings, Gaugings
and Sections
(OGC 18 15-018r2)

TimeseriesVL 1.0
Timeseries.

WaterML2 Part3:
Surface Hydrology

(OGC IS 15-042r3)
(OGC IS 15-043r3) Timeseries Features
(OGC I8 10-126r4) HY Features

WaterML2 Part1:

(0GC514-111r6)

Hvdrolodic Information Standards:
Identification,Observation,Representation

of hydrologic (water) features

50520
Hydrology Profile
(OGC BP 14-004r1)

WaterlL2 Part4:
GroundWaterlL 2
Features
GroundwaterML2
(0GC 18 16-032r2)

WaterlL2 PartX:

SoilML component: w.(RiverML)...: &
Soil-water Channel Geometry WaterML-WQ
WaterML2Partx:
{cod gl a e (continuation thd) River Network -an 0&Mand

WaterML2.0 prefile

GSML3 component: Jg%‘:’so%yv_ forwater quality
Atmospheric-water (¢ data
{collaboration thd) XXX) (OGC BP 14-003)

WHOS Standardization

Approach

1. Data Providers implement
standards

2. WHOS brokering

approach (Discovery and Access
Broker, DAB) builds on
standardization
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*  WHOS-PROHMSAT

»  WHOS-FEWS

* WHOS Dominican Republic
% ISRBC's SAVA HIS

* New Zealand

» Cambodia and Lao
* NIGER Basin

» Togo
% Global Runoff Data Centre (GRDC()

Argentina, Bolivia, Brazil, Canada, Denmark, Finland, Iceland, Norway, Paraguay,
(Arg Y sUay < Groundwater (IGRAC)

Russia, Sweden, Uruguay, the United States, and United Kingdom)
'ﬁ;“

)

'%v..,j wWMO OMM freely exchanging and reusing hydrometeorological data

2L in an interoperable way
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/ Support System for S
decision-making

WHOS-Plata

I
- ~ —
s oty s
Hydrologlt-:al and . 1 S n
meteorological data WH E S : m Water Data
1

Explorer

PROHMSAT-Plata

Hydrometeorological Forecasting and
Early Warning System

Po) R
N : —_—
? é/f_‘),- ..{ K Jupyter

: ' Iol of .:‘ R 4 RWaterML library Jupyter Notebooks

———— » 322 Q “‘
i I i * - \);vllotoi:):)clsange . |
Imp ementatlon. v Metadata %1
ili H — , harm?niza“c’" L WHOS-Plata web portal
Interoperability with = ey I,
I

L

——

some applications \. y,

the concept of "re-use”
SUPPORTED TOOLS
N
( Arctic-HYCOS \ W H @ S

ﬁ HydroDesktop Helgoland
Basic Network of

Hydrol IS

ydro ogu:a tations /('.\‘ .. » Ju pyter
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24/
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52
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model results

the concept of "re-use”
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WHOS-Sava implementation

Interoperability under the testing

Sava HIS
Central DB

SUPPORTED TOOLS

APPs ? o m®
y, .< —~
& %, R4 Jjupyter
o oy o »
WaterML 2.0 o ¥4 RWaterML library
0. Q“

Sava HIS Data access
Server

End User App
H

ydroDesktop o

)))))))))

?

=)

!
DEXPP>P>>
(s,

Implement
interoperability
with exchange
protocols

Metadata
harmonization

Data format
conversion

L L 2

Y MODELS ?
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WHOS-Sava implementation < Functionalities tested by the
ISRBC's PEG HMI

= ¢ Water Data Explorer

Views T = ¢ Water Data Explorer

views ['¥

Data Providers

Data Providors.

Avgentina Instiuto

Argentina, Instituto Erel Rofncn o,

Bra, sttt Naci
Brazil, Agéncia Naci... Brazil, SAR - Agénci
Canada, Gente dex.

Brazil, Instituto Naci...

Canada, Waler Sury

SR
°E e o :E
u}
*PE® oe
oe
PEO amw
- Damincan Reputic... (] 9 B @
BrRClSARAGend = O i, s (] 98 ©
Canada, Centre dex.. o E e tcaiand,lcenatiet. (] 0 B @
tay talln nstivie . () O B @
Canada, Water Surv. e E e New Zealand, Natio.. (] © B @
Nonvay, Nowegian . (] 9 @ ©
Dominican Republic, ¢eE e Pavaqu)a} Oreccion (] © B ©
Finland, Finnish Env. ¢ Ee Rasiin Fedkeaton. .. (] RIS X
Soarvesons. @ 080 {
Iceland, Iceland Met CE e United Kingcom, Nat.. (] © @ @ 4 ¢ :
Unteastsesotan.. (] 9 B © SN "
Italy, Italian Institute o E e Uniguay Direccion . (] 9 B © i‘
Hepieromumia
i D o= e Uniguay. Isttvo Ur.. (] 9 /
Norway, Norwegian .. PE O
Paraguay, Direccion CE O
Russian Federation, v Ee
Sava River Basin, $ v Ee
Views [
United Kingdom, Nat CE e
United States of Am... cme i
o Argentna, stto_. () ©
Uruguay, Direccion CE e P
Uruguay, Instituto Ur o= e from, o Nac (] 9 ©
Brach, SAR-Agénc. [] 9 B ©
Canaca Centedex. () O 2 ©
Canaca versu. () 0 E @ [
Dommcankepuie, ) 0 B0 | @
Fiiand, FovisnEnv_. (] 9 B ©
tccang, eansiet. () O 2 ©
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Russin Federaon,. () © E ©
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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
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