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“* YdoouetewpoAoyia — OQlopog :
- KAadog g MetewpoAoylag mov aoxoAeital pe mEoPATHATA TOL APOEOVYV TOV
LOPOAOYIKO KUKAO TOU VEQOU KAL TA XAQAKTIQLOTIKA TWV KATALYdwVv

«...a branch of meteorology that deals with problems involving the hydrologic cycle,

the water budget and the rainfall statistics of storms. . .(continued).» [Encylopaedia Britannica]

*

% KaAvmtet éva evov paopa eToTNUOVIKQV TTedlwV, OTWG:

- MovteAomoinon Booxng — amoEEor)g, OL10deLOT, APLOUNTIKT] TTEOYVWOT] KALQOU Kal
apeor) mMEOYvwon (nowcasting), meooyvwon &noaciag, épevva ot dxxeloon
LOATIKWV TIOPWV ATIO TTOOOTLKNG KoL TTOLOTIKTG TTAEVEAS

% Yuvdéetal pe mANOog magatnENoewy, OTWG:

- Xp1om PEOXOHETOKWY OTAOUWV, HETEWQOAOYIKWV OTAOUWV, QAVTAQ KALQOY,
d0QLYOPWV, OTAOUTYOAPWYV KAL LETOTTWV TTAQOXT]S, KAL AAAWV TEXVIKWYV
TtapakoAovOnoTg

>

L)

¢ YOpoueTEWEOAOYIKT) TTEOYVWON

- ExTunoec ava@opouka e TG VOQOUETEWQOAOYIKEG OLVOTKES TTOL TTAREXOVTAL VI
OUYKEKQLUEVO XQOVIKT] TTEQLOOO

- Luxva analtovyv XENOoT] TIRQATIENOEWY O€ TEAYUATIKO XQOVO 1)/KaL TTEOYVWOELS
HETEWQOAOYIKWV OLVONKWV WG dedOUEVA EL0OOOVL 0€ VOQOAOYIKA HOVTEAX.
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lY@QOMETerO/\oyLKT’] eoevva kot epaguoyeg (I)

E&eAllelg OTIC TEXVIKEG HETEWQOAOYIKTG
TIEOYVWOT|G — PEATIWOT] 0TO XOOVO
TWV TEOYVWOEWV KAl 0TI XWELKN TOVG
avaAvon (spatial resolution)

ITowo amtodoTikéc Kot AELOTILOTEG
TIQOY VWO LG VOQOAOYIKWV HOVTEAWV Yo

EQAQUOYEG IOV CLVOEOVTAL [LE

EUPAVLIOT TIANHHVEAG, ENoaoiag, Katl

KaAvteon katavonorn atHoo@aiokwy
AAAOLG TTEQIBAAAOVTIKOUG KLVOVUVOUG.

XAQAKTNOLOTIKWV — PeATiwOT)
lKO(V()TT]TOLg T[Q()YVQ)O‘T]Q (OF Accumulated Precipitation (lat = 40.571, lon = -111.646)
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[T@QOHETE(UQOAOYLKT/] EQELVA KAL EPAQUOYEG (

’ , YuvnOwg maéxetal Yo Ar
Yogopteteweooyuen meoyvewor - em)?elgnmaid)v ang/(pdagtclj)e

Tox. Zvotnuate BpaxvompoOeopwyv
Anync Amopacewy yia EyKaLpn
EKKEVWOT] OLKLO LWV DTI0 TOV. KIVOVVO
EKOTAwOTC TTANUUDPAC
Tx. Lvotnuata MaxpompoOeouns
Anync Amopacewy yix KaAvTepT]
Ol X ELPLOT] VOXTIKWY TLOPWY

2 : YuvN0ws EVOWHATWVOVTAL 08 OLOTIHATX
Hooyveworuea HOVTE/\O(- Eykapng mpoewoToinong (XEI)

Mmopetl va TteguAapavouvy ovotruato

E> VTIOOTIQLETG AVAQPOQLKK LLE TNV aViXVELOT)
LOQOUETEWQOAOYIKWV KIVOUVWY,
TIQOELOOTIOW O KAl ATIOKQLOT KATA TNV
EKTAKTN AVAYKT] TTOL TTQOKVTITEL
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‘T@QOHETEOOQOAOYLKT/] eoevva kat epauoyég (I1I)

% OLvOQoUETEWROAOYIKES TIQOYVWOELS:
% PBaoiCovtat cuvNBwWS OTIC TEOTPATEG HETEWQOAOYIKEG OLVONKES KAL VOQOAOYLKEG
TIXQATNONOELG

$ aTooKOTOUV cLVNOWS OTO VA TTAREXOVV ML EKTIHINOT) TNG HEAAOVTIKNG
kataotaonc oe eniedo RBD 1) Aexavng amoppor)g

% BEvdewtikég epapuoyéc:
% 1M MEOEOTIOMOoT Yot TANUUUEEG,
% 1M MEOYVWOT)] TG Enoaciag,
% N avTidAOT) O& MEQLOTATIKA QUTIAVOTS,
% 1 VTOOTIELEN TNG AELTOVEYIAS HOVADWYV TIAQAYWYTC EVEQYELAS, LE TIQOYVWOELS

avéuwv, aktvoBoAiag kat nAlopavelag, BEOXOTTWOTG, KAT.

/7

% 0 HaKQOTIQOOETHOG TIROYQAUUATIOHNOG VLA TOUG LOATIKOUG TTOQOUG KAl
0000A0YIKT] dlxxelpLon TwV KIVOULVWV TIAT|UHVAG.
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I loapadetypata xQovikng kKAlUaKag

IHapadeityuata anartnoewy TPOPAePNC Yia xwplLkn KaL X poviK)
KAlpaka yia uia ogtpa ato YOpouetewpoAoykéc mpoyvwoelg

[Tpoewomoinon
Enoaatiag

Kataotaon
OLKOOLOTHHATOG

ITpoewomoinon
peyaAng éAAendng

ITpoedomoinon
mANuuvEAS

Aertovpyleg pe
vOEONAEKTOLKN
evépyeln

[Tooyoapuationog

aQdEvoEWV

TTAorynon

Atvxnuata
QUTAVOTG

Ydatwkol oot

“Ydpevon

ITeoupeoeiakr), eOvikn,
MAYKOO LA

Tomukr), oe Aekdvn amoEEorg
1 Alpvn, o€ maEdKTix VdATA

ITeoupepeiakr), eOvikn,
MAYKOO LA

Amé megupepelakd péxot
HLKQOTEQO Ao AeKkAvVn

Le emimedo Aekdvng amoeQor|g
1) TLEQLPEQELAKO

Tomud, Aedvn amoEor|s 1
TLEQLPEQELOKO

Kovtd oe ovpfoAéc Tov
00LKOV dLKTVOV LLE TO
VOEOYQAPLKO 1 e Aluveg,
TALLLEVTOESG KATT

YmoAekdvn, Aekdvn 1) Alpvn

Le emimedo Aekdvng amoeQor|g
1) TLEQLPEQELAKO

Le emimedo Aekdvng amoeQor|g
1) TLEQLPEQELAKO

Alaxpépel avaAoya Pe TNV EQAQHOYT] KaL Tov TUTo Enpaoiag, cuvOws amod UEQES HEXOL TNV
emoxtakt, Ko mbavov meQLoooTeQO, i goPagr) Enoacia

‘Eva €00 @Aoa XQOVOILAYQAUUATWY, OV KUHALVOVTAL ATt (OQEG O€ TUEQES LTIQOOTA YL
TEQLOTATIKA QUTIAVONG, UEQES €wg Kkat UVes Yia OaAdooia cvotiuata, Kot pakonedfeopa yia
OLlKOOLOTH AT

[davika emoxLakt), pe TANEOPOQLeS dxDéatpes LY amd v évapén g (Twv) kolong

Mmogei va kvpaiveTal amo Alya AemTA yia TV alvidia TANUUYq, éws wWEEG 1) LEQEG UTTQOOTA
YIX HEYAAQ TOTAULA, YIX EKKEVWOT] OLKIOUWY KoL OXEOLATUO AVTIUETWTLONG éKTAKTNG
avayknc. Eniong, megtoodteo xo0vo yia Tig peyadeg AeKAVEG ATIOQEONG TOTAUWY KAL T
dLaxelplon Twv KIvOUVWV TANUHYEAG

Qoala €wg NUEET|OLA YLt TOV TIOOYQARUATIOUO TNG magaywyns. Kabnueowd, emoxiakmn 1
HeyaAUTEQT XQOVIKT) KAlpaKka Yiax T dlary (oo Twv vdATVWVY oEWV. MakompoBeoua yia )
AeltovQyla LeyAAWY TALEVTOWY KAOWS KAL YLX TOV ETTEVOVTIKO OXEDLXTHO

0oec éwg pépec mELY yia TNV Katavour) tov vepov. Iowkidel yia emuyelonolakés anopaoels (m.x.
€AEYXOC MAQATITWV), EMOXLAKA YIX ATIOQPATELS PUTEVLONG [ CUYKOUNG * LeYaAUTEQT) TEQI0dOG YLt
ETEVOVTIKEG ATIOPATELS

0oec éwg pépec PMEOOTA Yiot TOV €AY X0 TNG KUKAOPORLAG KAl TNV £KdDOOT) TTROELDOTIO|0EWY TTNV
TAON YN OT), CVUTTEQIAABAVOREVWY (aVAAOYa e TNV TTEQIMTWOT)) TWV EKTLUNOEWY YIX TOL ETUTIED
OoTABUNG TOL VEEOD, TaxUTNTES QOMG, LN KUHATOS, OXHUATIOUO TTAYOL KAt AAAOUS kKvdUVOUG

ATO AemTd 0€ WQEG 1) UEQEC UTIQOOTA YIX XNHULKA, BLOAOYIKE, AKTIVOBOALX KATL., €WG KAL TTEQLOTOTEQO
YA YEVIKT] TOLOTNTA VEQOV KL OLKOAOYLKT] KATAOTOOT)

ZuvnOwe amd weg wg HEQES UTEOOTA Vit AertovQYla-OlxeloLor), péxoL BOoUAdES, XOOVIA 1)
OEKAETLEG UTIOOOTA VLot T OLAXEIQLOT) TWV AEKAVWV ATTOQQOT]G TIOTAUWY, OAOKANQWHEVT) dLoryElQLOT)
VOATIKWV TOQWYV KAL ETUTTWOEWY KALUATIKTG AAAXYT|S

Awxépel amd Alyeg e g LEQIKES MEQES Yt TAKTIKT) ANYMNG ATIOPATEWV OXETIKA UE TNV
&vtAnon, v emefepyaoia k.AT., 0€ NUEQES 1] UIVES YL TOV ETLYELQNOLAKO TIOOYOXLLUATIOUO KAL
£0G Tt EMOPLEVA XOOVLA YLK ETTEVOVTIKEG ATIOQPATELS
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I lapadetypata XQovikng KALUaKAG

| — Hours Days Weeks Months .
Local Flood Warning Systems Support
Flash Flood Guidance
Flood Forecast Guidance
Reservoir Inflow Forecasts

Spring Snowmelt Forecasts

Water Supply Volume

Typical applications of flow forecasts for a range of timescales
[California-Nevada River Forecast Center, (http://www.cnrfc.noaa.gov/)]
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| EgyaAeio kot texvikeg LOQOUETEWQOAOYIKIG
TIOOY VWO

ITapaxoAovOnon  Texvikég mov mMeQAaUPAVOLY KATAYQAPES ATTO PEOXOYOAPOVGS, LETEWQOAOYLKOUG
oTaOpovg, QAVTAQ KALEOV, dDOQUPOQLKES TAQATNENTELS, OTAOUNY0APOUG,
TIAQOXOYQAPOLG, AAAOLG aloOTT1)EES

MetewpoAoywkr)  AplOunTikr) mEOYvVWon KALQOV, OTATIOTIKES (ED0dOL TTY. Yior TNV £€kdoom
TEOY VWO TIEOYVWONG 0& XWOLKT) aVAALOT) KATAAATNAN Yiox VOQOAOYIKES EPAQHOYEC
(downscaling), k.c.

YdpoAoyuxr) Me otoxaotikéc-otatiotikég neBodouvg, peOoddovs voaTIKoL Loolvyiov, HovTEAa

TEOY VWO Booxrc-atoEEoNg, LOPOdLVA KA, TTOOCTOUOLWOTG OIKTVWYV EVTOG TTOANG, Kol
AAA@V oLOTNHATWV

ITpoyvwon Epmepucés, otatiotikéc k.a. pebodot yiax ektipmnon (r)tnong vepov, avaykwyv

(ntnong Yewylag, evégyelag, Blounxaviaw kAT

AMym Texvikéc otnv vneeoia twv decision makers, cuvrOwg pe dnuOLEY X YoAPLKWY,

ATIOPATEWV TIVAKWYV, XAQTWV, KATWPAIWV, K.A. CLOTNHUATWV ANJPNG amtoPaong mov

PaoiCovtal otnv mEOYvVWon
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|Emixe LONOLAKT] VOQOMETEWQOAOYIKT] TIQOYVWOT)

Iapadetyuata d1e6vove ovvepyaoiac otny ueTeEWPOAOyia kar vopoloyia

FRIEND

GEWEX

HEPEX

PUB

WWRP

Flow Regimes from International Experimental and Network Data; a UNESCO-initiated programme of
research into low flows, floods, variability among regimes, rainfall/runoff modeling, processes of
streamflow generation, sediment transport, snow and glacier melt and climate and land-use impacts
involving more than 100 countries http://www.unesco.org/water/ (1984-ongoing)

Global Energy and Water Cycle Experiment, a key component of the WMO World Climate Research
Programme, whose goal is to reproduce and predict, by means of suitable models, the variations of the
global hydrological regime, its impact on atmospheric and surface dynamics, and variations in regional
hydrological processes and water resources and their response to changes in the environment, such as the
increase in greenhouse gases http://www.gewex.org/gewex (1990-ongoing)

The Hydrologic Ensemble Prediction EXperiment (HEPEX) is an international effort that brings together
hydrological and meteorological communities from around the globe to build a research project focused on
advancing probabilistic hydrologic forecast techniques http://hydis8.eng.uci.edu/hepex/ (2004-ongoing)

The Predictions in Ungauged Basins (PUB) programme is an International Association of Hydrological
Sciences (IAHS) initiative for the decade 2003-2012, aimed at uncertainty reduction in hydrological practice
http://pub.iwmi.org/

The WMO World Weather Research Programme, which advances society’s ability to cope with high impact
weather through research focused on improving the accuracy, lead time and utilization of weather
prediction, and includes the THORPEX (1 day to 2 week ahead high impact forecasting; 2003-2013)

and TIGGE (global grand ensemble forecast) components http://www.wmo.int/
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Mlustration of river stage forecast guidance for Ord Ferry on the
Sacramento River (California-Nevada River Forecast Center,
http://www.cnrfc.noaa.gov/)
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O 00AOC NG TTEOYVWOTNG 0T OXEDAX EKKEVWOT)G

South Florida Evacuation Zones in the Event of a Hurricane
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| TexvoAoyteg katayoaprc — TapakoAovOnong -
TIOQATIQNOTG

A. ATUOOQAIOUCES TTAQALETOOL
Raingauges

Tipping bucket raingauge (foreground) and storage gauge (background) in southern
England. Photo: Y. Chen (Copyright © Environment Agency 2009 all rights reserved)
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| TexvoAoyteg katayoaprc — TapakoAovOnong -
TIOQATIQNOTG

A. ATUOOQAIOUCES TTAQALETOOL
Weather Stations

Example of (a) a manually operated weather station and (b) an automatic weather station
installed at the top of Mount Snowdon in Wales, including an antenna for radio telemetry of data
(© Crown Copyright 2008, the Met Office)
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A

TIOLQTTIQTOTG

A. ATUOOQAOIKES TTAQALETOOL

Satellite Rainfall Estimation

Main inputs to method

References

Method Satellite
CMORPH Various
(NOAA)

MPE Meteosat, others
(EUMETSAT)

Hydro-Estimator ~ GOES
(NOAA/NESDIS)

MPA-RT (NASA) Various

PERSIANN GOES, TRMM,
algorithm others

RFE2 Various
(NOAA/CPC)

TAMSAT Meteosat
algorithm

Combines polar orbiting passive
microwave and geostationary
infrared outputs

Combines polar orbiting passive
microwave and geostationary
infrared outputs

Geostationary infrared
temperature observations,
Numerical Weather Prediction
model outputs

Multiple microwave and infrared
inputs from geostationary and
polar orbiting satellites

Uses artificial neural network
techniques based on infrared
brightness temperatures

Combines information from
three satellite systems and
raingauge data

Geostationary infrared
observations

Joyce et al. (2004)

Kidd et al. (2008)

http://www.star.nesdis.

noaa.gov/

Huffman et al. (2003)

Sorooshian et al.
(2008)

See Box 2.1

Grimes and Doiop
(2003)

TexvoAoyteg katayoaprc — TapakoAovOnong -
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| TexvoAoyteg katayoaprc — TapakoAovOnong -
TIOQATIQNOTG

A. ATUOOQAIOUCES TTAQALETOOL
Weather Radar

National Weather Service WSR-88D Doppler radar at Pueblo County, Colorado,
USA and example of Storm Total Precipitation output (http://www.crh.noaa.gov/pub/?n=/
radar_about.php)

YOQoUETEWQOAOYIKY] EKTIUNOT] - TEOYVWOT] LLE XONOT) VEWV TEXVOAOYIKWV RooeYYioewv - AleBvng eumegia 16




‘AQXT’] AELTOLQYIAG

RAYLEIGH 2
D/&<0.1 ;s
ﬂﬂﬁgZé@h|Efz Y 7
= Sanm # 2 /,/ "
s T
s
— S/
o . CilEFZ g

/EaRb mmﬂ’ma

tlﬂlngm(

Reflectivities dbz

Rainfall rate (mm/hr)

- &8nowoxn  z= NP = FO)DeD

N(D)= N, e¢d, &=4 1R021 Ny=8000/mm’m*

YdpoueTeWEOAOYIKY EKTIUNOT - TEOYVWOT] [Le XONON VEWV TEXVOAOYIKWV TRooeYYioewv - AleOvng epmegia 17




PROPOSED NEXRAD
SITES

Fig. 4.7 — The proposcd NEXRAEY mdar sites; cach cizcle has radive of 20 km {partdy after

- MEXRAL 1984.)
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§ gg Observed
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o 50 100 forecast by
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o) 50 100 forecasted rainfall
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-Rainfall rate R (mm/h) : R= " 7 *Ent Zl(n *D;’)
o Z B 1 . 20 ni 6
Radar reflectivity factor Z ( mm®/m3) : T F #t E(V(Di) *Di)
ol 100111 3/m3) -
Liquid water content W ( mms/m3) : W = 6 — V(D) D’
*Drop size distribution N(D): N (D,)= N,
F+t*V(D;)*AD,
Ny (mmm) : L
« E(mm?): 6
_(_*_)3
° Ek ( N/m2) : EK:%*EZD V(D,)? N,(D,)
] ] . 35 Qg D,
*Dead time correction N(i)corr. : Noyeore = Ney o N(k)*InO_SS(D; —02
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Rainfall event of 20/11/1998

10
!\ —— NTUA station
E 8 — Disdrometer
E \
& h
[}]
o
©
_‘g 6
g [ \
Total Rainfall Depth 86.2 (89) mm

4

2 A A

O /\ 1 T T T T =T T T T T T

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

Time (hour)

19:00
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SHORT-PERIOD

FORECASTING USING
RADAR DATA

-

Short-period forecasting using radar data

i
"ﬂ? } Movie loop 1930 to 2130
h

Fig. 6.10 — Positions of low Detween 1800 and 2400 GMT oa 22 December 1983 accarding to
the asalyses of the Central Forezasting Qffice at Brackneil. Each position is defined by the
innermast two isobars €2 mb intervats) ierespective of (be achual pressure values. The possible
track ipfesred from analyses berween 1800 and 2000 is shown Ty the broken arrow, whilst the
Jdircction of movement sugpssted by zadar datz up to 2130 is shosm by the bold full ammaw. The
2130 radar picturc {availabic within 2 min) was availabie before the 2100 surface chart. The
position of the Hameldon Hill radar is shown by a cross. {From Mook ¢f af, 1957).
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Tt oavtaQ; Z—R Xxéoeic & Tomog Bpoxne

*  OtJoss et al. (1970) avepepav 0tL 0Aeg oL Z — R oxéoelg ov €xovv 1101 dnuootevtel,
KOAAUTITOVTAL KATA HEYAAO TTOOOOTO ATO TIG TAQAKATW eKOeTIKES OXETELS:

Z = 140 R'®
vwx aoBevn) Booxn (drizzle)
Z = 250 R'®
Yix BooxT) peyYaAng xwekrc dtxomopag (widespread)
Z = 500 R"®
Yix o@odEN kataryida (thunderstorm).

* O Austin (1987) mpdtetve TIg MAQAKATW EELOWTELS, AVAAOYAX UE TOV TUTIO BEOXOTTWONG:

Z = 400R"
YIX ETELCOOLA KATAKOQUPT)G HETAPOQAS (convective)
Z = 230R"
Yl ETTELOODLX OTQATOUOQPOVL TUTIOVL (stratiform) oe cuVOLVAOUO e KVTTAQIKES KaTaty(deg
(cellular)
Z = 100R"
Yix kaOapa pn kvttapkeg kataryideg (non cellular).

YdpopeTewEOAOYIKY eKTIUNON - TEOYVWOT] e XONON VEWV TEXVOAOYIKWV TEOOeYYioewV - AleOvrig epmelolo 29




| TexvoAoyteg katayoaprc — TapakoAovOnong -
TIOLQOUTIQNOTG

B. YdpoAoyuéc mapapetool
Water Levels

Examples of pressure transducer installations with associated gauge boards (a) river level
gauge (b) reservoir gauge (Sene 2008)
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A

TexvoAoyteg katayoaprc — TapakoAovOnong -
TIOLQOUTIQNOTG

B. YdpoAoyuéc mapapetool

River Flows

| Cowbeech gauging station. From top left clockwise (a) station at low flows (b}
cross section through station (¢) survey locations (d) hydrodynamic model schematic (e)
extended rating curve (f) station drowned at high flows (photograph a) Y. Chen; photograph
(f) Environment Agency (Copyright © Environment Agency 2009 all rights reserved)
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A

TexvoAoyteg katayoaprc — TapakoAovOnong -
TcaQa’[‘]’/] Q]’]O‘]’]g ALERT is an acronym for Automated Local Evaluation in Real Time, which

, is a method of using remote sensors in the field to transmit environmental
HO(O(X@EQ/“(X: data to a central computer in real time (http:/www.alertsystems.org/). The
) i most common application is to provide rainfall and streamflow data to support
the operation of local river flood warning systems (Fig. 2.9), although other
uses include monitoring of water quality. river control structures, and coastal

conditions.

Antenna wp

Funnel =

Tipping
Bucket .

Principles of operation of a radio-reporting raingauge (NOAA/NWS 2005) and
illustration of an ALERT weather station and combined raingauge and streamflow gauge
(Stewart 2009)
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| Axducaoin Awxxetorong Kevovvou IAnuuvoag
AvumAnuuuowr) Ioootaoix

Extiunon Kiwwdvvov — Exebiaouog pétpwv — Epapuoyn uétpwv —

A&ioAoynon uétpwv — Enavextiunon tov kivdvvov

Evaluate
Measures

Plan
Measures

Assess
Risk

Implement
Measures

t Reassess | l
Risk
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(] Flow Routing Model |

<> Evaporation Function

I
(] Rainfall Runoff Model f'.,x\\_ Hﬁu r\m_‘f L_IW|U’I"L,/F'L_

Example of model configuration in a flood forecasting system (Sene 2008) ] . . I . I I I ] .

Hlustration of the relationship between rainfall and river flows for a range of model
timesteps over a | (-day period (a) hourly (b) daily (¢} 10-day

@ River Gauging Station

@ Town
4 Raingauge
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Flow
Original Forecast Table 4.3 Examples of some allernative terms used for data assimilation in hydrological fore-
- casting applications for deterministic and ensemble forecasts. Technigues developed primarily for
(I;.] ensemble forecasts are indicated by the letter (e)
Type Alternative terms Examples of methods
Input updating Meteorological Kalman Filtering (including extended and ensemble
post-processing, versions), Bayesian Model Averaging (e), manual
Adjusted Forecast hydrological (forecaster) adjustments (see Chapter 3)
\"\ pre-processing
™ State updating Redistributing model errors into tributary inflows in
Observed flows hydrodynamic models. adjusting raingauge
= weights in catchment rainfall estimates
State updating Real time updating Often model specific, but can include changing the
L states (store contents) in conceptual rainfall-runoff
Time models and snowmelt models: also Kalman
Filtering (including extended and ensemble
“Time Now’ approaches), Particle Filtering, variational
techniques for distributed (grid-based) models,

and simple substitution of observed values up to
‘time now”
Parameter None known Model specific, but can include adjustment of
updating roughness coefficients in hydrodynamic models,
runoff factors in rainfall-runoff models, and other
parameters, using empirical, Kalman Filter and
other approaches

Fig. 4.8 Example of an error prediction approach to data assimilation (adapted from Sene 2008)

Output updating  Error correction, Time series analysis techniques (e.g. Autoregressive
error prediction, Moving Average; ARMA), artificial neural
output correction, network, gain updating, and manual (forecaster)
real-time adjustments, such as blending and scale and lag
adjustment, approaches

real-time updating
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o] Antecedent conditions

River flows.
o

. | @ River Gauging Station
|
\ |
vy

@ Town

4\ FRaingauge
(Sene 2008)

Fig. 4.9 Ilustration of some sources of uncertainty for a catchment flood forecasting problem
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Decision making examples

Flooding Threshold

‘ Flood Warning Threshold |'l
| Flood Watch Threshold

]

‘ Drought Watch Threshol\\\__:?(‘ Cumulative Deficit

River Level

10713 River Brook at Newtown Level (m) Description

ACO021 Al Clear
1.2m Flood Watch falling

FWAT = Flood Watch

. . . ) . E FWAT02 Flood Watch
Fig. 6.1 TIllustration of flood and drought thresholds for a river gauging station at o 4.1m Peak of 1983 flood 1.2
location of interest (note that for illustration the time axis is not to scale) ': L8 Fwozl  Mill Lane
= 3.6 m Flooding of Town Centre
': | 27 FW022 Riverside Apartments
— 30m Flooding of Riverside Apartments 29 OPS022  Close Flood Gates 1 to 4
- L OPS023  Loud Hailer Patrol
C 13 ; .
2.15 m Flooding of Mill Lane FW023  Town Centre
= 4.1 INFO23 Peak of 1983 flood
C 1.8 and

FW = Flood Warning

OPS = Operational Instruction

Fig. 6.2 Illustration of a diagram showing the levels at which flooding is expected to occur, and a
system of flood warning thresholds, summarized in an action table (illustrative example only)
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| ATAoTO INUEVO OXTHUATIKO HOVTEAO

TIQOELOOTIOL
Q T]O'T]C Kolowun
[Tapaderypa Aertovgylag oe TEAYHATIKO X0OVO TIEOYVWOT)

FoOIoU
ppoxng (a6p.)

30

Kivbuvog ekdnAwong mAnuuupag

ABpoIOTIKN BpoXoTTTwon ot XINooTd

0 2 4 6 8 10 12 14 16 18 20 22 24 2
Xgévoc_; éan ‘l';ﬂg AIGPKEIN BPOXOTTTWONG OE WPEG
Beoxns
Xpovog
mpoedoTol c . z

e non Xopovog Anéng
v Luvaryepuov
Xopovog

Kwnromoinong
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| YEIT— EWS

Agrtovgyia oe mpaypatiko xeovo — Iapaderypa Ztadiwv

Evaoén » Avayvaolon » Evaoin
Booxomtwong KIVOUVOUL AVTLOQAONG
(pe xoron mEoTLTIOL)

System Indication Response

hgoredtlhﬁ'n 30dmm :'i:i‘n Q Serious flooding expected
observed In 1 hour and expected to 2 i
continue in the next 2 hours LA "' in low lying areas

’

()linA IGEC:; :bss;gg?:?oﬁ ?nzee?;istldrgm @ Flooding is threatening ALERT
‘ A ’ P \ | continue in the next 2 hours 'y} ’ ’
?

YELLOW ZS15mm A 12t (N g i possie VONITOR
WARNING continue in the next 2 hours ¢ " A
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'Evvo LOAOYIKO TTAXULOL0 LVOTNUATWV

TIQOELDOTIONONG — AVTYUETWTIONG KIVOUVWV
Caution - -> Alert

Aedopéva Eloddovu:

*  MeTewPOAOYLKN TIPOYVWON

*  'EMMUECEC MAPATNPAOELS XWPLKAC
KQATOVOUNG Katakpiuviong (radar) kot
HovteAomoinon

* AUEOCEC UETPNOELC
(LOdpopeTewpoloyLkol Kat
otoBunuetpkol otabpuol)

MeBoboloyia:

* YOpoloyikni — YOpaUALKA
Tipocopoiwaon Bpoxng - amoppong
(E€aywyn mAnuuupoypadnuatwy)

* Ybpobuvauikn npooopoiwon o 1-2
dlaotdoelg, Alodeuon.

Mnyn: DHI Group

) ) ) Mapadeyua mnpooouolwUeEVOU KIvOUVOU TANUUUPOC OE
° AmnoteA€o pHOTO O€ XOPTEG KOl )\I‘] LIJ N xaptn yio pia meptoyn 4000 km? (motauoc Sdzava, Tosyia).

GTE0¢GGHC 2ta Slaypauuata ouykpivovtal ol TTPOCOUOLWUEVEG TLUES
Tapoxwv (LaUpo) UE TIC UETPNUEVES (UTTAE) O€ TPELG VEOELC.
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TO XYY THMA COPERNICUS

* YTmoeeoia dlaxelpLONG EKTAKTWYV KATAOTACEWY, YIX TNV ATIOTEAETUATIKOTEQT)
AVTIHETWTILON TWV TANUHUVQWV OTNV KEVTELKT] Kat dutikn) Evpwmn

*To ovotnua e Kopotov kat tng evpwmaikg dIXTTIHLIKTG VTINEECIAG OAQWVEL
HEOW OOQULEPOPWV TIEQLOXES EVILAPEQOVTOS CVAAEYOVTAG elkOVEG LPTATIC
evkpivelag kat AemtopeQwy dedOUEVWV

*OL elKOVES ATIO TOVG DOQLYPOROVGS £XOLV TO TTAEOVEKTNUA O€ OUYKQLOT HE TIG
AEQOPWTOYQAPLEG YTl KaAAVPOLUV eVEUTEQES TTEQLOXEG

o> I'aAAia 0ov TEéxEL TO MEOYQAUUA KAAVTITETAL OAN 1) éKTaoT) TOL AlyTnoa
TIOV €x el TANUHLVELoEL

*OL XQQTES TTIOV TTAREXOVTAL O€ KAOTUEQLVT] BAOT] ETTLITQETTOVV TOV AUETO
VTTOAOYLOUO TOL aQLOHOU CWOTIKWV OUAdWYV TTOL XQELALOVTAL ETILTOTIOL AAAL Kal
Vv akoPr) Oéorn ov Oa amootéAAovTat




URBANFLOOD PROJECT

e[ Ipoyoappa xoNUATOdOTOVUEVO AXTIO
v EE (7t framework, 2009-2012)

*XQ1|oNn aloONTEowWYV 0T AvaxwHATX

e LUOTNUA £YKALENG TIQOELDOTIOLNOT]G
€ TIOAYUATIKO XQOVO, 0& AOTIKO
TteQBAAAOV

LuoTNUATX EYKALONG
nMEOELOOMOINONG

® ZwTIKOG 0 QOAOG TOLG OTNV aufAvvon
TOV TTATNUUVPLKOD KIVODVOU

e[ToAAamtAovL okomov:
¢ YUOTNUATA TIOV TAQEXOLV
YEVIKEG TTAT)QOPOQLEG
e Yvotuata VTOOTHOLENG
ATIOPATEWV

¢ YVOTNHATA OLVAYEQUOD Yl TOUG
EUTIAEKOUEVOUGS (POQEILS




‘M&Aém YIX TNV €PAQUOYT LETQWV UELWOTG TOV
KLVOLVOL TIANUUVOAS OTNV TIEQLOXT] TOV
TOTaAoL Ayiag POAaG (Aepuecog) %

AvtiKeipevo peNéTng: o~ TR =
/ / / = W i . l

ITootaon evaAAaxkTikwv AVCEWV Yo TOV | S

TLEQLOQLOMO TNG TTAQOXNG ALXUTS KATAVTI TOU ®

OXOALKOV OUYKQOTHHATOS oTax 4m?3/s - Optioneering

* Katdotpwon udpauAlkol povtEAou

* 'EAeyxoc evoAAaKTIKWVY Slatatewv o
1.  Avaoyeon otn 6€on Twv oXoAElwV © ® |
2.  Ektpomn puépoug tng mapoxng da LEcou ® ©
¢ 060U Evayopa Aavitn ® \
3. Awtagelg eAéyxou TN amoppong otnv @
ntnyn (BMPs- SUDS) oto aoTiko TuRpa
NG AeKAVNC @
4. 'EAeyxoc dSuvatoTNTAG-OKOTILLOTNTOC )
KOTOLOKEU NG GUUTTANP W LOTLKWY ™
dpaypdtwy avdoxeonc péoa otnv Koitn . Rt
e JUYKPLTIKA KOOTOAOYNon Twv AUCEWV — 3

YdpopeTewEOAOYIKY eKTIUNON - TEOYVWOT] e XONON VEWV TEXVOAOYIKWV TEOOeYYioewV - AleOvrig epmelolo 46




YYMITEPAYMATIKEY ITAPATHP HYEIX

|:> TéAewx LOQOMETEWQOAOYIKT] EKTIUNOT] KAL TTOOYVWOT OeV VTTAQXEL AOYW
™G aePatotnrag

|:> H mepartéow a&lomoinon véwv texvoAoyuwv (cuotnpata
YEWYQAPLKWV TTANQOPOQLWV, dDOQUPORLKA dEdOUEVAR, DEDOUEVAL
HeTEWQEOAOYLIKOU radar, emlyelo dIKTVO AVTOUATWY TNAEUETOKWYV
otaOuwV) yia TV KaAUTEQT] LVOQOUETEWQOAOYIKT] EKTIUNOT) KAl
TIEOYVWOT)

|:> AvAamTuéEn Kat €paQUOYT) KATAAANAWY VTTOAOYLOTIKWV HOVTEAWY

LOQOUETWEOAOYIKOV - VOROAOY KOV — VORAVALKOU EVILAPEQOVTOG

LUVOLAOHOG KATAOKEVATTIKWYV KAl WOIXITEQR UT] KATATKEVAOTIKWVY
HETOWV
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