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The Drin/Drim — BunalBojaa River Basin always

has been affected by floods, in the past, ...
... but also recently 2010, and after...
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... people suffered in all region,
which provoke needs for closer cooperation between
the countries in the Drin/Drim-Buna/Bojana River Basin
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GIZ & Hydrometeorological Institutes
from the states in the region,
start mutual cooperation...

STRENGHTENING THE CAPACITIES OF
THE HYDROMETEOROLOGICAL INSTITUTES IN
THE RESPECTIVE COUNTRIES

PROJECT: FLOOD EARLY WARNING SYSTEM
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National hydrological and meteorological networks
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- OLD monitoring stations
- Lack of Engineers
- Lack of measurements
- Lack of O&M

HMSs needed help to
recover and modernize
hydrometeorological networks

. AP F L‘\ e -
. . 2 - P




18°45'E
'l

40°45'N 41°N 41°15'N 41°30'N 41°45'N 42°N 42°15'N 42°30'N 42°45'N 43°N

40°30'N

Legend N

. Dams A

® Towns
s Drin River

o == Buna "‘ ! I |
——— Drin Tributaries Eﬁ,;
Dlnlemationai Borders E‘ "
: Drin-Buna Basin :
| — . foomselt |
| Mediterranean Sea
o High : 2800
igh : m
[ »% == al | ] — L
i Low:0m 0510 20 30 40 I B
L ‘%u I Kilometers ' fGreece
18°45'E  19°E  19°15E 19°30'E 19'4'15'E 20"E 20“‘15'E 20“:'30’E 20°£5‘E 21"E 21“:5'

19°E  19°15'E 19°30°E 19°45'E  20°E 20"'15'E 20030 Drin-Buna Basin
1 1 'l L L 'l

a
Deutsche Gesollschalt
fir Internationate
Zusammenarbeit (617) GmbH

GIS MAPS
Drin/Drim-
Buna/Bojana
River Basin
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BASIC Hydrological &
Meteorological Networks
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GIZ Donation - Start of modernization
NEW RIVER MONITORING STATIONS
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INSTALLATION

-power supply
-equipment
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SONDES - Pressure & Temperature sensors
Devices for measuring hydrological data

Sonde for measuring Membranes of the sonde
H(cm)&T (°C)
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Data Logger MDS-5
for collecting data with GSM/GPRS

modem for transmitting data | ; K '@ :

|
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w XWOPONOLLKKA MOHUTOPUHI MPOEKT: CMCTEM 34 PAHA HAJABA HA MONNABH BO CTIMBOT HA IPUM

ROLOGICAL MONITORING PROJECT: FLOOD EARLY WARNING SYSTEM IN THE DRIM CATCHMENT
34 XHIPOMETEOPONOLLIXM PASOTH OHMNAJH NPE3EHTALIMJA HA NOAATOLIM - YXMP&QiZ
QA [ROITERIL0GCLSRICEUAEO0NA| | ONLINE DATA PRESENTATION - HMSMBGiz

INSTITUTI HIDROMETEOROLOGJIKI KOSOVES
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[ Login |

Data Portal Albania= Drin/Drim- Buna/Bﬁfana Fload ‘Warning System

Remember user L/

The SEB4 Internetmodul needs authentication.

‘ = 3-2014 SEBA Hydrometrie GmbH
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Remember user |

©2006-2014 SEBA Hydrometrie GmbH
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Step forward: System for data exchange
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MEMORANDUM FOR COOPERATION

between

Institute of Geosciences Energy, Water and Environment (Albania)
and
Hydrometeorological Institute (Kosovo)
and
Hydrometeorological Service (Macedonia)
and
Institute of Hydrometeorology and Seismology (Montenegro)
on

Cooperation and Data Exchange for Flood Warning
in the Drin/Drim — Buna/Bojana River Basin
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MEMORANDUM FOR COOPERATION

Organisations - Parties

Albania Institute of Geosciences, Energy, Water and Environment (Albania) IGEWE
Kosovo Hydrometeorological Institute (Kosovo) KHMI
Macedonia | Hydrometeorological Service (Macedonia) HMSM

Montenegro | Institute of Hydrometeorology and Seismology (Montenegro) IHMS

23



MEMORANDUM FOR COOPERATION

gcﬂm

cooperation

‘ Climate Change Adaptation
in Flood Risk Management,
L] Western maticans

— Mr. Vasko Stojov
Macedonia
w

Mr. Luka Mitrovi¢ g
Montenegro Mrs. Letafete Latifi

Mr. Fatos Hoxhaj
Albania

24



MEMORANDUM FOR COOPERATION

Parameters to be exchanged

P1 Water level hourly Cm
P2 River Discharge hourly m3 st
P3 Water Temperature hourly °C

P4 Precipitation hourly mm
P5 Air Temperature hourly °C

P6 Relative Humidity hourly %

P7 Wind (Speed and Direction) hourly m/s and deg.
P8 Snow Depth hourly cm
P9 Evaporation hourly mm
P10 Solar Radiation hourly Jm?2
P11 Atmospheric Pressure hourly hPa

25
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MEMORANDUM FOR COOPERATION Stations

SiatcBiRives Station | State IRiver IStation
AL Drinii Zi Kovashica
AL Drinizi Skavica XK Bistriga e Pejés Rugova
AL Drin Fierzé Dam XK Drini | Bardhé Gjonaj
AL Valboné Dragobi —

— - | state | River Station | XK Bistrica e Pejés Pejé
AL alboné ri

- Eriniku Junik
AL Drin Koman Dam XK
MK Golema Reka Resen Bictrica Pri T 1 pn
AL Drin Vau i Dejés Dam — — XK istrica Prizreni rizren
ake Ohri ri
AL Kiri Ura e Mesit MK
- Sateska Botun

AL Drin Bahcallek MK | state | River Station
AL Cijevna Tamare MK Crn Drim LoZani
AL Lake Shkodra | Shiroké MK | €rn Drim Globocica Dam)* ME | Moraca Pernica
AL Buna Ligeni i Shkodres MK Radika Botkov Most ME Moraca Zlatica

B Fabrika Ci t f
AL una abrika Cimentos MK | Cm brim Debar Dam)* ME Zeta Danilovgrad
AL Buna Daj¢ — -
AL Drini 1 Zi Shupenzé MK | €rn Drim Spilie MmE | Moraca Podgorica
AL Drini i Zi Peshkopi MK | € Drim Ohrid ME Lake Skadar Plavnica
AL Drini i Zi Fushé Luré MK Sateska Slivovo ME Lake Skadar Vranjina
AL Drini i Zi Kukeés MK | Radika Stirovica ME | Lake Skadar Ckla
AL Drinii Zi Krumé I Kaniel

—_ — Mk | Radika Mavrovo ME Bojana Fraskanje
AL alboné érrnicé - - -

= T MK Radika Lazaropole ME Moraca Dragovica Polje
AL " "
AL orm kG ME Moraca Podgorica
AL Lake Shkodra | Bogé ME | Zeta Niksic
AL Lake Shkodra | Rapsh ME Zeta Danilovgrad
AL Buna F. Pages ME Lake Skadar Virpazar
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...Step forward
HOW TO DO FLOOD FORECASTING?



Available information?

Ground Data Radar and Satellite Data

Meteo Services
(Meteorological
Forecasts)

28



...step forward

Technische Universitat Braunschweig,
Germany

Department of Hydrology and
Water Management

PANTA RHEI FLOOD FORECAST MODEL

29



Design
Drin/Drim-Buna/Bojana
FLOOD FORECAST SYSTEM

DB FFS



1. Concept of DB-FFS

1.1 General structure of DB-FFS

Comprehensive Drim-Bojana Flood Forecast System

Data Base and Data Management

!

Meteor.data

Lake Skadar
water balance
model

Online hydrometric data
Foreca. Online DiSCharge Resencwaterievels

¢

Hydrodynamic
surface flood

flow model
(downstream dam
VauiDejes)

Hydrological
Model
-Rainfal for
whole basin
-Natural flows
into cascade

1

B

IT 1€ EXPECTE

4

)
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1. Concept of DB-FFS

1.2 Basic procedure of execution of a DB FFSystem

Loading of historic data

* Online stations

Fine calibration

» For key hydrometric stations
e For reservoir water levels

Loading of meteorological forecast data

» Meteo. forecasts 1
» Meteo. forecasts 2
* Meteo. forecasts 3

Simulation of flood forecast

» Define ensemble (number of meteo. forecasts)
» Perform simulation(s)

Processing and display of results
» By PANTA RHEI (preliminary)
* By Result Manager (detailed)

» Select and submit representative results for authorities and public
e Save results on server

32



2. Working with DB-FFS

2.1 Loading of historic data 9 Start the Forecast Wizard
Start / loading : -y

Project

Forecast Wizard

DB-FFS p

(backgro

Ams + data
formation)
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2. Working with DB-FFS

2.1 Loading of historic data

Start / loading
Project
Forecast Wizard

AUTOMATED downloading data series from

MCH servers

a
Deutsche Gesollschalt
fir Internationate
Zusammenarbeit (617) GmbH

nabfrage

ﬁ Fegel 131
(= _—/ Elima: 128

[

HRE: 8 [33/267] Pegel "Demeburg”, Nr: 4886155
ID  Nr/Zustand Kiirzel Einheit Interv
elem 210 4386119 Spuren: 61
‘enneckenbriick 213 4819102 Spuren: 65
214 4394119 Spuren: 39
Broistedt 215 4843105 Spuren: 25
Bihne Hoppenstedt 219 444210 Spuren: 7
Celle 223 43300105 Spuren: 75
Dassel 230 4884108 Spuren: 0
Derneburg 233 4886155 Spuren: 45
Dreiherrenbriicke 243 4822103 (Warte)
Diiendorf 247 4338137 (Warte)
Eisdarf 253 4882191 (Warte)
Bltze 255 4848111 {Warte)
Elvershausen 256 4882196 {Warte)
Erkabriicke 261 4882139 {Warte)
Erkerode 262 4328130 {Warte)
Feuerschiitzenbostel 168 4869108 {Warte)

,E Pegel 131
Klima: 128

r!

HRE: 8

Fo Trasifis

0%

E= R

WHAT IS
MCH?

8
9
10

PEOSSIETIOEDTES"

Windrichtung
Windgeschwindigkeit
Windgeschwindigkeit
Lufttemperatur
Lufttemperatur
Taupunkt

Taupunkt

relative Luftfeuchte
Luftdruck

Luftdruck

ICeaamtSrhneashnehe

267 Stationen aktuali

1045
4766831
4766094

120980623
4766392
4766543
4766332
4766095

120931478
4766096

120417528
4766097

120967475
4766098

120931307

120930794
4766029

120430675
A7113R7

NrfZustand Kiirzel Einheit
662 Spuren: 22

roh iN mm/dT
roh iN mmydT
gepriift iN mmydT
roh iN mmydT
roh iM mmydT
roh iN mm/dT_
rol]

Intervall

86400
3600
3600

10800

21600

43200

Art

Intensitaten
Intensitdten
Intensitaten
Intensitaten
Intensitaten
Intensitaten
verte

- automated .:

gepriift
roh
geprift
gepriift
roh
geprift

rah

PP RAdAdAR
FTaE2A448a48

3600
3600
3600
3600
3600
3600
3600

n

nerte
Messwerte
Messwerte
Messwerte
Messwerte
Messwerte
Messwerte
Messwerte

Mecawerta

Anfang

24.02.2010 07:00:00
23.02.2010 17:00:00
01.01.2007 02:00:00
23.02.2010 19:00:00
23.02.2010 12:00:00
23.02.2010 19:00:00

23.02.2010 17:00:00
01.01.2007 02:00:00
23.02.2010 17:00:00
01.01.2007 02:00:00
23.02.2010 17:00:00
01.01.2007 02:00:00
01.01.2007 02:00:00
23.02.2010 17:00:00
01.01,2007 02:00:00
22 17 NN AF0N0N

Ende

19.10.2017 07:00:00
15.10.2017 10:00:00
01.01.2015

15.10.2017 10:00:00
19.10.2017 07:00:00
19.10.2017 07:00:00

19.10.2017 10:00:00
01.01.2015
15.10.2017 10:00:00
01.01.2015
19.10.2017 10:00:00
01.08.2013
01.01.2015
19.10.2017 10:00:00
01.01.2015
18 10 N7 AFAN=N

Auswertung

Ausgetauscht
Ersetzt
Zeitraum
Ubergangen
Ubergangen
Ubergangen
Ignoriert
Ignoriert
Zugewiesen
Zeitraum
Zugewiesen
Zeitraum
Zugewiesen
Zeitraum
Zeitraum
Zugewiesen
Zeitraum

T imwinesn

Grund

[Interval] Ersetztdurch 4766094

[Interval] Ersetzt 4766831

Datenspur VOR Zeitraum

Ubersprugen weil firr Typ 101 'Miederschlag’ bereits
Ubersprugen weil firr Typ 101 'Miederschlag' bereits
Ubersprugen weil fir Typ 101 Miederschlag' bereits
Datenspur nicht interessant

Datenspur nicht interessant

Zugewiesen zu 106 "Windgeschwindigkeit’
Datenspur VOR Zeitraum

Zugewiesen zu 103 Temperatur'

Datenspur VOR Zeitraum

Zugewiesen zu 104 Luftfeuchts’

Datenspur VOR Zeitraum

Datenspur VOR Zeitraum

Zugewiesen zu 107 Luftdruck’

Datenspur VOR Zeitraum

Fiinewieaen 711 107 'Srhnas'




o “::ij“ y

What is MCH?

= MCH - Meteorological, Climatological and Hydrological DataBase
Management System;

= MCH is database management system (DBMS) based on open source
DataBase and software;

= Developed in Mexico, has been transferred to WMO in 2011.

» MCH is based on MySOL




Proposed System Architecture

Services Internet Firewall Data Management Simulation and
Component Analysis

ﬂ Manual Input

e am— MCH Client
< >

Meteo Services

g

Weather Radar

@. .D.
Albania\@\
Serbia

Weather Satellite Images

—

MCH server in

each country Simulation Clients

DB-FFS

L]

Replication

4

Online Station Time Series Legend:
/ / ftp get —_—
@ http(s) get -_—
DEMASdb other data —
OTT Hydras flows (e.g. ODBC)
ETG WIinSCADA
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2. Working with DB-FFS

2.1 Loading of historic data g

Start / loading Hydro Estimator Satellite data cover the whole world.
Project For the DB-FFS they need to be projected, cut to the

Forecast Wizard

AUTOMATED data are downloaded from US NOAA-Servers.

project area and imported into the DB-FFS internal
database. This is done automatically, once the satellite

download of series from — - = Ta B |
& Map | B/ Data Manager Subbasins Stations Meteo stations Raster Model parameters Design flood data
MCH servers starts (% PR

v|% = by ) l EDatei hinzufiigen E\(elzeichnis Referenz hinzufiigen ELﬁschen -

+ Satel I ite preci p . raster @ Raster E Raster Verzeichnis Referenzen

. Datum-Start Datum-Ende Quelldatei | warldbr. 201 528:305.0z - 90:100; 10.10.2015 05:00:00 [Skakemng 5.47)
(Hyd ro Estl m ato r) - 09.10.201507:00  03,10.201508:00  world 1ir 201525207 & Skalierung: | 5.47 ¥ Automatizch skalieren  bin: 0.00 Max 21.30
.. 09.10.201508:00  09.10.201509:00 world1hr, 201525208
d own I oadli m po rt sta rts .. 09.10.201509:00  09.10.2015 10:00 worldthr, 201528209 “‘
.. 09.10.2015 10:00  09.10.2015 11:00  world1hr, 201528210
09.10.2015 11:00 ¢ orld thr. 201528211 =
.. 09.10.2015 12:00 orld thr. 201528212
.. 09.10.2015 13:00 ¢ orld1hr. 201528213
.. 09.10.2015 1400 world 1hr, 201528214
.. 09.10.2015 15:00  09.10.2015 16:00 world1hr, 201528215
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.. 09.10.2015 18:00  09.10.2015 19:00 world1hr, 201523218
09.10.2015 19:00  09.10.201520:00 world 1hr, 201528219 \
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2. Working with DB-FFS

2.1 Loading of historic data

Start / loading
Project
Forecast Wizard

fir Internationate

Zusammenarbeit (617) GmbH

giz

Deutsche Gesollschalt

Step-by-step

a) Select historic simulation time period
b) Update historic period series

c) Perform fine calibration

[ Qpate || v Gaugeclibrated = Reset W Allcalibrated || €3 &[4 [ Upda espan Lo

W Nr Sim, Rank L L J
4B, ke Vaut Dejes inflow 80005 1837 5
| 2ke Vaut Dejes 10005 1833 E [ ] g
db| 2ke vaut Dejes outlet 90005 1840 2
Abysathar 92033 1875
dbyprcic) 92013 1910
i - 1915 (No Element Selected)
& ahealiek 1523 HEEEEEEEEEEEEEE EEEEEEEREYEEEEERENE
b Rijeka Crnojevica 7 1965 401 g
& ake Maio Blato 10008 1974 =
db,Brodska Miiva 34010 1987 400 1
I krupacka Jezera 10012 204 o ;
d slansko Jezero 10011 2073 D :
4, Duiklow Most 94008 2119 zg :
by iverovid Jezero 10013 2155 ﬁaﬂn !
4 Danilovgrad 94012 2186 o '
dbvrtica 94009 2316 280 :
I pernica 94005 2320 240 :
A, 7latica 94004 2340 il
b Podgorica 34011 2343 200} ; ;
b\ 2k Shiodra inflow 50008 2523 1801 A B [T
I zke Shkodra 10006 2525 ] T P
Biocsroraate oo s TN R R R R N R
& Liceni i shkodres 82010 2528 § 885858 5888858888558 58588588 §&8E&8E&8855858288 5
& Fabrika Cimentos 92011 2529 2 gcgcgsgcgscggegggseggescgczeggzeezsczgee s
& pajc 92012 2537 2223882 gg3g s EeEgyggEs == S E ST TEEESEEE
& Fraskanjel Bojana 94006 2564 s 8858 - 22 g8 &85 8885 3832228548885
jigﬂ:‘at z;;;; ;:i — Abfluss kalibriert — Summe Messung — Messung l

Meighbovrs

I dhidd | = Femove | 9| | Display ] |~ chart | B Table  Snow

Name MNo Position
b Fulsi 2025 Oberhalb 5
I Lake Prespa inflow 80002 Oberhalb £
& Lake Ohrid irflow 20001 Oberhalb g

12.09.16

03.10.16 10.10.16 17.10.16 24.10.16

ETA: Oh Omin 03sec (T: 5007} {

< Back




2. Working with DB-FFS

2.2 Fine calibration [_J

Start / loading
Project

Forecast Wizard
- Data update

- Data check

- Fine calibration
- discharge
- water levels

giz

Deutsche Gesollschalt
fir Internaticnal
Zusammanarbeit

MAIN INTERFACE

[ aubrate || ' Gauge calibrated = Reset | o Allcalibrated || €2 & | 9 (3] = 5pan: 15.09.2014 o 2017 00:00 Gﬁ-]
MNr Sim. Rank Areal precipitation
91002 17
91001 102

Lk biiPresp 10003 el 01.10.14 01.01.15 01.0415 01.07.15 011045 01.01.16 01.04.16 01.07.16 01, F 010417 010747 01104
&Lake Prespa inflow 80002 162
A Lake Prespa 10002 164
B Lcke Prespa Leak 70002 165 FEET (TR I
& Lake Ohrid inflow 80001 214 R
A, Lake Ohrid 10001 216
B Lake Ohrid Leak 70001 217 7
& Lake Ohrid outlet 30001 218 ®
& 50un a1002 287 ws
B Lozani 91007 297 E4
&Lake Globodica inflow 80015 333 2
4B Lake Globocica 10015 339 2
&Lake Globodica outlet 90015 340 1 T ey k ]
A Lake Mavrovo 10017 391 0 e B _‘..""_"TH‘HT“..'....L.......'( il o LT ety
&b zensi skok 51020 473 EEEEEEEEEEEEEEEEEEEEEE] R PR
4B, 505kov Most 91017 474 SE2EZE858E8E8858E88E88:25E88c882cgEE2EEEE2E28¢:¢8
& =k= spie inflow 80016 431 Rl ] o
B ok spie 10015 w2 RS fgasserssfcdzshszsses

spile 91008 433 L R I = I = I = BT = = =) [=IE=E=1 === ===
&Soﬁacan 2028 7 Runoff part.b Runoff part.u f part.i
&Kwashica 92004 583 Runoff part.o Runoff canalisation ff observed Qz

Muhur 92021 637 Runoff obzerved Q0 Calibrated Runoff ff previous simulation
gsskamm 92001 725 —— Runoff observed mass curve Previous simulation sum Simulation
&Be\aj 92016 909 Observation Calculation

"Resen' (91002, AEo: 0.0 km2, Af): 0.0 km2)

o Add = Femove | #) | |24 Display l

E Chart Table

Snow

Mame

1.5 Lake Prespa inflow

Mo Position
20002 Downstre...

Undefiniert

t T T T T T T ' L T T
01.10.14 01.01.15 01.04.15 01.07.15 011015 01.01.18 01.04.18 01.07.16 01.10.16 01.01.17 01.04.17 01.07.17 01.10.17

ETA: Oh 27min 31sec (T: 241632)

< Badk

Fig. Main user interface during fine calibration and forecast preparation.
Shown here: simulation of complete period from 09/2014 — 10/2017
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"Boskow Mozt (31017, AEo: 8346 km2, AM]: 635.9 kmé]

|

o Add = Remove | 4 |ﬁ Diizplay l

Info:
List of next gauges
Up-/ downstream

R

EI 1. Panel:

[ calibrate | « Gaugecalibrated = Reset | o All calibrated | & | 9 [&/| fpupdate ~| = Span: 15.09.2014 00:00 —> 12.10.2017 00:00 @
MName Mr o Sim. Rank Areal precipitation
0 n - n T — - —1 3
&eoun o0 287 en]-] Precipitation [ T T " Fos 3
o ozani 91007 297 E 4 TV IR e w1 TN W] TR i, 2
Bloke Clobodica nfow s0ois - 0. EvaPOtranSp- fo15 01.0116 01.0416 01.07.16 01.10.16 01.01.17 01.04.17 01.07.17 01.10.17
o | ake Globodica 10015 339
i | ake Globodica outlet 90015 340
& | ake Mavrovo 10017 391
___________ & censi ok s 47 B 1200
dI Eioskoy Most 31017 474 | 180 || p————————————— Lo F1100
b | ake Spilie inflow 80016 431 ! © o E1ooo
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List of stations Xl | - oo
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S
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&Gjnnaj 93005 1572 —— Runoff part.b —— Runoff part.u Runoff part.i
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g e il o ae
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Input data quality
M-Value for correction
Simulated soil moisture

2. Panel:
Snow cover
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2. Working with DB-FFS

2.3.1 Overview on planned quantitative meteorological forecast

WRF AT inttializotion: ZO10.11.08. 04:00 ulc
24h Acc.Prec. valid{+48h7: 2010.NOW.10 00:00 utc

Presentation NMM-E v3.8.1 (with bc ECMWEF,
GFS/NCEP), common numerical

meteorological forecast system for common
flood forecast system

Fig. Example of the result of numerical
model WRF for Weather condition of
November 2010. which caused the
floods

18.4£  1H.8E  1B.BE 15K

1 a 1D 15 ET] 50 75 120 17¢ 250 309

(source by A.Marcev, IHMS Montenegro) Gravss GOLAIGES 2076-11-10- 18158
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2. Working with DB-FFS (I1fwW)

2.3.2 Contribution by IfW
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2. Working with DB-FFS

2.4 Simulation of flood forecast

Start / loading
Project
Forecast Wizard
- Data update
- Data check
- Fine calibration
- Meteo forecast
- select ensemble

- perform simulation(s)

Pad

[#[w]~]rT=]

B == E e

ral

£ cali

& Calibration wizard

bration wizard

Page 4: simulation of enzemble

Duration |Delivert at Start End Status

Mr.
1
2 |
3 |
a |

icon_eu_ 2017101106, gib2

Im3_gribz_2017_10_11_09.02

74 11102M710:24 1110207 0700 | 1410207 1400 | Simulation completed
a7 1102M7 1053 11102071000 12102071300 | Simulation completed
cozmoeps_grib2_1_2017101109.g2 27 111020017 11:53 1110207 10:00 [ 12102017 1300 | Simulation completed
cozmoeps_gribZ_9_2017101109.02 27 111020017 11:59 1110207 10:00 (12102017 1300 | Simulation completed

[

. Stait simulations

ik

“ Pause simulations

] [ @ Lancel simulations J [ Save imported meteo data

¥ Ensemble - et prediction start time to calibratic

| <Back | Next> || Cancel

Fig. List of flood forecast scenarios: start the simulation run(s)
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2. Working with DB-FFS

2.5 Processing and display of results

Start / loading
Project

Forecast Wizard

- Data update

- Data check

- Fine calibration
- Meteo forecast
- Show results

How can forecast results be displayed and analysed?

-> Default analysis: a warn level map and all hydrographs
can be displayed

-> Detailed analysis: features (graphs, maps, tables) will
be part of the Result Manager (post-processing module)

45
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2. Working with DB-FFS

2.5 Processing and display of results

Start / loading
. [ S amange [I:] 0nesEWindow| | [ Bport - |y Reset @v]
Project ][ B =

[Detention ponds (DP),Gauge] [v [_ﬁCursm @ zoom - & [Nomal | Cotchment | Upstream | Kalbrierung (13.10.2017 13:47:55) - |

Forecast Wizard — P

% Pionierbriicke 4382161 14

d
& Herzberg I 4332164 23
- Data u pd ate M Hattorf 4882168 46
& Erikabriicke 4382138 53
& 0der Zuflusspegel 10042 55
- D ata c h ec k &, Oder-Talsperre 4382150 56
& Odertal 1 4382141 57
= = = & Odertal 11 4382144 61
- Fine calibration Bugense s
& scharzfeld 4382152 87
& lindau Oder 4882171 97
- Meteo forecast ) .
& Rollshausens 4382129 118
b Westerode 4382120 156
- S h ow res u Its & rolishausentt 4882122 157
& Hilkerode 4382107 187
H & Rhumspringe 4382101 182
- M a p v I ew &b Lindau Rhume 4382172 203
perkan 4382173 215
db Riefensbeek 4882176 228
&b 7ufluss Sésetslsperre 10032 232
& sise Talsperre 4382179 233
&, Mariental 4582180 234
Ab. Ficrnrf arr191 971 e
< >
Window overview -3
[ Emap
EiBlements
[ ERwindow overview
X: 621, ¥: 483, East: 3640879, North: 5725640 Saulen: 147 (ZR: 147, CSO: 149), RL: 24.09.2017 bis 11.10.2017 12:00:00 I

<Back | MNexts H Cancel |

Fig. Warn level map
Overview of maximum discharge / water level coded as warn level
symbol (1=yellow, 2=orange, 3=red; grey=no warn level set) 46



2. Working with DB-FFS

2.5 Processing and display of results

Start / loading
Project

Forecast Wizard

Data update
Data check

Fine calibration
Meteo forecast
Show results

- Map view

- Graph view

W reseL = I

| 4, Heinde (4886168) - x|
| |~ icon_eu_2017100618.grib2 —
=t | | Im3_grib2_2017_10_06_21.gz — ! : : _ willl : Y g

2 | |™ cosmoeps_aribZ_8_2017100621.0z BEEETE (Sl SCECCECCECLLLLL L EEEEEEEEE: | SEEEEEEE R aEEED f ----------------- -
w2 | | cosmoeps_arib2_8_2017100621.02 PP EEEEEEEEEEEE e B - M S
= : : : 2 3 : :

Z

[1]

['=]

[i}

3

o

2]

h T T T T T T T T T
24082017 26.09.2017 28.09.2017 30.09.2017 02102017 04102017 06.10.2017 08.10.2017 10102017

Fig. Sample from German flood forecast model: Forecasted hydrographs of a gauge.
Shown are calibration and a scenario of 4 forecasts: ,,Icon“, ,Im3“, ,cosmoeps*
red=simulation, blue=observation; right hand: forecasted flood Q and offset forecasted

flood dQ
47



2. Working with DB-FFS

2.5 Processing and display of results

Start / loading
Project
Forecast Wizard

Data update
Data check
Fine calibration
Meteo forecast
Show results

- Map view

- Graph view

Fig. Zoom into previous image:

Red circle: possible problem during flood forecast simulation:
offset between simulation and observation

Blue circle: ensemble result variation
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2. Working with DB-FFS

2.5 Processing and display of results

Start / loading

Project

Forecast Wizard

- Data update

- Data check

- Fine calibration . .

- Meteo forecast N 1 A | T

- Show results
- Map view N CEPETPERL T oo S TR
- Graph view ' '

-
|
|
|
¥
¥
¥
|
¥
|
[
mEEEsEEEE
¥
¥
-
|
¥
¥
|
-

02017 10102017 12102017  14.10.2017

Fig. If end of calibration looks like this (too high deviation)

-> re-calibration is recommended!
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2. Working with DB-FFS (I1fW)

2.5 Processing and display of results

® Hydrographs of forecasted flood ensembles

100 . : ,
— Forecast 1
80} — Forecast 2
Q
>
@ 60
N
(&)
2
£ 40
20

Time
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2. Working with DB-FFS (I1fW)

2.5 Processing and display of results

® Online rainfall map
@ Forecasted rainfall map(s)
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2. Working with DB-FFS (I1fW)

2.5 Processing and display of results

@ Soil moisture map
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2. Working with DB-FFS (IfwW)

2.5 Processing and display of results

® Longitudinal flood section
oA

. Tributary 3
tTributary 2

. Tributary 1

>
River length

53



2. Working with DB-FFS

2.5 Processing and display of results

Start / loading
Project

Forecast Wizard

- Data update

- Data check

- Fine calibration
- Meteo forecast
- Show results

- Upload results

How does the detailed analysis look like?

-> The Result Manager has a GIS like user interface.
The forecast simulation results (hydrographs,
tables, raster) will be imported and then be ready
for map and graph display.
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2. Working with DB-FFS

2.5 Processing and display of results
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2. Working with DB-FFS
Water level: Measurement (blue) and
forecast (red, dotted) and forecast
uncertainity (green)

2.5 Processing and display of results

300 :
Warning leVels

@ Example: Flood in “’ <

Germany July 2017
® Forecast center
uses PANTA RHEI
model
@ Every gauge can be § '{2017-07-25 02:15:00
. 1 Messwert: 117 cm
selected to obtain £ | yecowen 141,60 NN +m
further details ]
- Main properties
- Water level

200 V

25.7.2017 25.7 06:00h 25.7 12:00h 25.7 18:00h 26.7.2017

B Wasserstand Meldestufe 1 = Meldestufe 2 == Meldestufe 3 = - Vorhersage W Unsicherheit
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IS IT ENOUGH DB-FFSystem?

Different floods

—

-River floods
-Flash Floods

How to alert our self from
other floods ? .




OTHER TOOLS FOR FLOOD forecasting
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OPCITiCUS TN

European Flood Awareness System (EFAS)

EFAS is the first operational European system for
monitoring and forecasting floods across Europe.
It provides complementary, flood early warning information up to 10

days in advance to its partners:
the National/Regional Hydrological Services

Flood Warnings - General information for bigger catchments

59



EFAS

Text alerts
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Precipitation mmfZhoors
V3 -
wed, 15-11-2017 15200 |11y 17-11-2017 21:00 -
Vired, 15-11-2017 18:00 e
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Thu, 16-11-2017 06:00
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Thu, 16-11-2017 12:00
Thu , 16-11-2017 15:00
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SEE FFGS - Product Console

SEEFFG - Southeast Europe Flash Flood Guidance System

Current Date: 2017-11-16 09:00 UTC

Year: 2017 | Day: 16

| Month

= __ Product Date: 2017-11-16 07:00 UTC
|Hour: 07 |REGION; REGIONAL ¥ || Submit |

| -1 Month || -1 Day || -6Hours || -1 Hour |

| +1Hour || +8 Hours || +1Day || +1 Month |

| Prev&-hrinterval (06 UTC) || Resetto Current || Next 6-hr Interval (12 UTC) |

Product Console - Main Table

MWGHE g
DT GHE Precipitation Gauge MAP ASM FFFT =
Precipitation
o Wi
ol el .
01-hr v i ]
L v
A ¥
2017-11-16 07:00 UTC 2017-11-16 07:00 UTC 2017-11-16 07:00 UTC 2017-11-16 06:00 UTC 2017-11-16 07:00 UTC 2017-11-16 06:00 UTC 2017-11-16 06:00 UTC
Text: view Text: view Text: view Text: view Text: view Text: view Text: view Text: view
]
03-hr !:‘
2017-11-16 07:00 UTC 2017-11-16 07:00 UTC 2017-11-16 06:00 UTC 2017-11-16 07:00 UTC
Text: view Text: view Text: view Text: view Text: view Text: view
06-hr K ! Ij
2017-11-16 07:00 UTC 2017-11-16 07:00 UTC 2017-11-16 06:00 UTC 2017-11-16 06:00 UTC 2017-11-16 06:00 UTC 2017-11-16 06:00 UTC 2017-11-16 06:00 UTC 2017-11-16 07:00 UTC 2017-11-16 07:00 UTC 2017-11-16 06:00 UTC
Text: view Text: view Text: view Text: view Text: view Text: view Text: view Text: view Text: view
— = e | = ==
24-hr B
2017-11-16 07:00 UTC 2017-11-16 07:00 UTC 2017-11-18 06:00 UTC 2017-11-16 07:00 UTC 2017-11-16 07:00 UTC 2017-11-16 07:00 UTC
Text: view Text: view Text: view Text: view Text: view
Composite Product: text, CSV, CSVT SFTP data transfer (requires SFTP Client): EXPORTS/REGIONAL/2017/11/16
Surfmet Gauge Observations at 2017-11-16 06:00 UTC =
Station Identifier Station Name Aw"m';::g;ﬁu‘mm Average Temperature (C) Region Latitude Longitude Elevation Enable Precipitation Flag
11001 Woifsegg o000 =1.00 Southeast Europe Regional 431 12.6833323223 834 Enabled
11008 Rohrbach 0.00 o080 Southeast Europe Regional 45.5085080508 14 802 Enabled
11010 Linz / Hoersching-Flughafen 0.00 -0.80 Southeast Europe Regicnal 48.2333333333 14.1833323223 28 Enabled
1012 Kremsmuenster ooo g0 Scutheast Europe Regional 48.08 14.13323333333 282 Enabled
1no1s Amstetten 0.00 015 Southeast Europe Regionsl 48.1160600080 14.8860600600 74 Ensbled
1019 Allentsteig 0.00 -1.05 Southeast Europe Regional 45.6533232332 15.3850580080 5e8 Enabled
11020 Zwett) 0.00 020 Southeast Europe Regional 43.6185600558 508 Enabled =
1071 | itwnhan nnn EEY Srurthasct Fiimnne Reninnal 4R CARAPARARA 15 1233333333 A4 Fnahlad
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SEE FFGS - Precipitation

GMAP - 24 hr 2017-11-16 06:00 UTC

Southeast Europe Regional

G

T

ol

‘I .'
ighte
l.-"-.

A
b t}

, AR

e,

1\;,‘? “’

IS ual
OSSN

e
‘#’ e ’

V7




SEE FFGS - Soil Moisture

ASM - 06 hr 2017-11-15 00:00 UTC Southeast Europe Regional
/_/\/"
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SEE FFGS - FFG

FFG - 06 hr 2017-11-15 00:00 UTC Southeast Europe Regional
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SEE FFGS - Forecast (Aladdin)

24 h

FORECAST -

—_—

2017-11-16 07:00 UTC Southeast Europe Regional




WHAT IS REALITY?

 With Drim Bojana-Flood Forecasting System,
EFAS, SEE-FFGS

Flood forecasting
in the Drin/Drim-Buna/Bojana River Basin
will be on higher level, but is it enough?

NO
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LAY R

FLOOD MANAGEMENT
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WARNING LEVELS DESIGN
for Drin/Drim-Buna/Bojana River Basin

300

Warning levels

250 ¢
¥

19 2017-07-2502:15:00
Messwert: 117 cm
Messwert: 141,60 NN +m

Pl
[
=]

Wasserstand in [cm]

——

25.7.2017 25.7 06:00h 25.7 12:00h 25.7 18:00h 26.7.2017
B Wasserstand Meldestufe 1 =— Meldestufe 2 = Meldestufe 3 = - Vorhersage W Unsicherheit
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EUROPEAN FLOOD DIRECTIVE

FLOOD
RISK and HAZARD Maps

Structure measures

Non Structure measures

Learn to live with floods...
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