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SE PK' Scottish Flood Forecasting Service
Met Office Working in partnaership

Outline

« The Scottish Flood Forecasting Service

« Current surface water forecasting products

« Glasgow Surface Water Alerting Pilot
» Overview and focus
* Forecast data
* Modelling

« Understanding impacts

© Crown copyright
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Scottish Flood Forecasting Service

Working in partnershig

What do we do?

S E PAP Scottish Flood Forecasting Service
Met Office L"."-'I-.-.?i: \:_“I.\:.!':'I'!."l.'::L.\I' Warking in partnerships
Flood Guidance Statement 10:30hrs 12 October 2012

‘Our assessment for daily flood risk in Scotland is below. This statement is valid at the time of issue.

THE
10:30 - 23-59nrs 00:00 - 23:53hrs. CIDIID-NZBZSQHE e 00900 - 23:55nrs
12 Octaber 2012 12 October 2012 14 October 2012 16 October 2012

‘General Overview of Flood Risk

Research
and
Development
FLOOD ALERT

FLOODING IS POSSIBLE. BE PREPARED.
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S E PAP Scottish Flood Forecasting Service
Met Offlce Sct g;i?:;l?f"’l"-"’ AIL\(INI Working in partnership
Flood Guidance Statement 10:30hrs 18 October 2013

Qur assessment for daily flood risk in Scotland is below. This statement is valid at the tme of ssue.
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1030 - 23550z 00:00 - 23:59hrs
18 October 2013 49 October 2013
General Overview of Flood Risk
The flood risk is LOW for areas of eastern Scotland on Saturday. The maps above, and the Area of Concern map below
highlights the particular areas at risk.
Weather Situation

and

Heavy rain coupled with strong southeasterly winds will move north acros: m g and overmight
lashngwoug'sarda andlanund rnonhamanas Heav-estrmwibenme and east. improving 1o
un: Mmdaybuﬂu rain on Tuesday.

Warnings and Alerts in force in Scotland at 10:30hrs

Flood(rgg’ sﬂ)
ere Flood Warnings / 0 Flood Warnings / 0 Flood Alerts

Severe Wealhw relevant to flood risk) (chck here)
Waming - (No / Alert - Yes J

River Flood R
The ficod risk Is LOW for Dundee and Angus, eastern Tayside and south nthe
us Glens will be most affected. Snanadwmmmforwlomm Mwmmnmkm
maym aturday across these areas will cause rivers 1o rise
Momddmlnordnmmonmmourlymdsmmymm
Heavy rain is also forecast for eastern Caithness and Sutherland. River levels in this area will rise . w Smda‘
mmyodo‘?vmo low lying areas and roads is possible. There is a medium likeshood of minor impacts,
L

Elsewhere across Scotiand and for the remainder of the forecast period the flood risk is VERY LOW.

"f:::’h”rm: risk R\l?é‘lw LOW M be disruption at High W,
coastal s 5t coast may be some at ater due 10 spray
d by stro ng uny dudngl-'ndaymdumsntg.mmmw

to be minimal.

Surface Water Flood Risk
The surface water flood risk is VERY LOW,

- The Flood Guidance Statement

Areas of Specific Concern

Saturday 19 Cctober 2013

an Saursay
Tries srvges » LOW $004 ren
overal. vy Beaty 12 be
SMcInd mnds Tes Nt ek
Zooth Exk. v S Argus Chern
) aras oo ©

All Times are Local

A

e emy
Next Statement Due: 10:20hrs Saturday 19 October 2013
Contact Details: SEPA Communications Centre - 01738 448414
FLOOD-RISK MATRIX
{(River, tidal/coastal and surface-water flooding) Flood-risk level key
Low
Very low

Potential Impacts

Pogiers




National advisory
service

Discuss forecast and conditions
in Scotland and NSWWS warnings

Issue for a larger area
including Scotland

Discuss forecast, impacts
and NSWWS warnings

—lssue for Scotland only————

. 5 J !
NSWWS warnings /
Provide hydrological ¢ Provide L :
Discuss content e Discuss ongoing
forecast and Meteorological
ek of FGS Impacts and content

: current conditions forecast

: of FGS
Aligned whgre possible

Discuss cross

National
Flood Guidance
Statement

border issues

Issue Flood Alerts

Discuss current Discuss ongoing

conditions, content Impacts, content
Regional of FGS and of FGS and
Flood Alerts Flood Alerts Flood Alerts

Core parts of
the SFFS are

| Flood Warni
eitilserdilatiol highlighted inred

National advisory
service

Local
Flood Warnings
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Scottish Flood Forecasting Service

| Current surface water products

MetOffice | /il i

2“
S E PAW Scottish Flood Forecasting Service
MEt Seottisl : v || Waorking in partnarsl hip

Flood Guidance Statement 10:30hrs 25 July 2013

‘Our aseessment for dally ficod rek In Scoiand I5 below. This statement Is valld at the time of kssue.

Met Office NSWWS

5 = 5 3 5
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1&?;‘;#“ Dl'(ﬂl'lF-ﬂm %}am mn&]am 00000 - F3:5hhes

25 July 3013 26 July I3 }’.'Jl\l-;.ﬂ 38 July 213 29.]1»2{13

~d Traffic Scotland

Gansral Ovarviaw of Fiond Risk
‘. Real time and future traffic information for Scotland

The Niood rsk s LOW across the ansas of Scotland coloured yeliow on he map on Thlll'Bl‘la'raM FI'K‘]E; oue to the possibiity
of surface water flooding. Small watercourses may also be . There ks @ medium likelinood of minor disruption In
these areas, and a low Ikelihood of significant disruptian. In the other areas of the mainland coloured green far Thursday
there s 51l 3 possiblity of minor Impacts, hawever lkednood IS kow, and henefore the averall nsk S very [ow.

There |5 also the potential for disruption going Indo the weskend,; there Is still much uncerialnty about the defall of this.
Waather Situation

The rather humid alrmass will continue to bring a threat of thundery showers and Isolated tomential downpours aver the next

A band of raln over parts of southern and cenitral Sooliand on Tﬂm}’momll’lﬁ:‘"lﬂl’ﬂ smmaa It maves narh Into the:
Hinhizndc fhan bur ftarmnan meich of Hha mainlznd o freen Sha far nersh, wdl at rick Af crathanad Hamrdons doamnons

Heavy rainfall on Tuesday afternoon could result in surface
water flooding impacts across West Central Scotland. Impacts
may include disruption to travel due to flooding of roads in
known low points, particularly through Glasgow at rush hour.
There is a low probability of some isolated property flooding.




SE PK' Scottish Flood Forecasting Service
Met Office Working in partnaership

Flood Warning Strategy 2012-2016

1. SEPA will develop the necessary flood detection and
monitoring capabilities required to deliver the flood warning
service

2. Working with the Met Office, SEPA will develop approaches
in forecasting pluvial flooding

3. SEPA will aim to reduce the impact of coastal flooding
through the provision of reliable and timely flood warnings

4. SEPA will aim to reduce the impact of river and loch flooding
through the provision of reliable and timely flood warnings

5. SEPA will aim to maximise the performance of its flood
predictions and manage uncertainty in forecasting through
risk-based communication

6. SEPA will provide an effective flood warning service and
reduce the impact of flooding from all sources and work with
communities and responders to improve their preparedness
to flooding

7. SEPA will ensure that it has the required skills, expertise and
knowledge to provide an effective flood warning service

SE PAP

Flood Warning Strategy
2012 to 2016

© Crown copyright
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MetOffice | /o h

Scottish Flood Forecasting Service

Working in partners hip

Forecasting convective events

Intense

Localised

Short lived

Could occur
anywhere

© Crown copyright
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'S E PAW | Scottish Flood Forecasting Service
Met Office 4 " ! Working in partnarship

Forecast accuracy

> 150km = Good
< 150km = Some uncertainty

< 50km = Not usually useful for site specific
prediction

< 10km = Generally unpredictable at +1 hour

Thunderstorm )
T01r|l(1':d0 15 Ko Front Jet stream meanders
; 100 kms 10000 kms
10 Minutes 1 Hour 12 Hours 3 days
30 Minutes 3 Hours 36 Hours 9 days

© Crown copyright (2008) (1985) (1973)
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Working in partnershig

Met Office

The next step...

K SBnassey 13007 SoydEIR0TS UroRy'™

Finer
resolution ~
weather

forecasts

A= N a &
| = et -\ i ,”} ‘
. ‘ A
Detailed flood & Ak,

mapping

Computational
power

© Crown copyright


http://wattsupwiththat.files.wordpress.com/2011/01/article-0-063373d8000005dc-648_468x3161.jpg

NG
S E PA | Scottish Flood Forecasting Service

M

Met Office

Surface Water Alerting Pilot Study

Review the current state of the art in surface
water flood forecasting for urban communities
and to develop a potential methodology for
surface water flood forecasting in Scotland

© Crown copyright




SE PK' Scottish Flood Forecasting Service

he Commonwealth Games Pilot

High profile event to demonstrate science

Opportunity to share resources /
knowledge

Known flooding issues in Glasgow

Well established network of responders

SFRA for Games identified flooding as a
nisk GLASGOW 2014

XX COMMONWEALTH GAMES
_y

© Crown copyright
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25" July 2013

A wake up event?

IaverclydeNow.com


http://www.bbc.co.uk/news/uk-scotland-23463170
http://news.stv.tv/west-central/234152-greenock-flooding-as-more-torrential-rain-forecast-for-scotland/
http://news.stv.tv/west-central/234152-greenock-flooding-as-more-torrential-rain-forecast-for-scotland/
http://www.bbc.co.uk/news/uk-scotland-23463170
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SE PK' Scottish Flood Forecasting Service
MetOffI(e Working in partnershig

Who? CREW

centre of expertise for waters

« Met Office, CEH Wallingford,
James Hutton Institute

Where?

SSSSSSSS

From Glasgow 2014 Transport Strategic Plan v1 (Sep 2010)

What?

* Tool to enhance
our current
surface water
flood forecasting

« Aimed at
responders
rather than the
public

* Guided by
science and
steering group
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What's happened

* Project started in May

« Steering group set up — met twice
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Met Office

i‘ Scottish
- Water

©
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The Metropolitan
Glasgow Strategic
Drainage Partnership

Centre for
Ecology & Hydrology

LENVIRONMENT RESEARCH COUNCIL

a4

SEPA'

Scottish Env
Met Office |~ Protection Ag
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SE PA' Scottlsh Flood Forecasting Service

Steering Group

* Provide input, advice and data

« Advise on existing models and

mapping

 Inform on what alerting

mechanisms would be beneficial

< TRANSPORT SCOTLAND

Scottlsh FIood Forecasting Service

((J

COMHDHAIL ALBA

The James

Hutton
“ Institute

<

The Scottish
Government



http://www.hutton.ac.uk/index.php
http://www.transportscotland.gov.uk/

Lead time

Alerting Requirements

Products

Advice

Activity

Planning Input to exercises
48 — 24 Not viable to produce new Trigger for preparing readiness Calling standby teams into
hours products at this range due to | Need to be aware of what activities / venues are | action
uncertainty in forecast. planned to be in use Get flood risk onto resilience
Existing FGS sufficient meeting agendas
(although may need explicit
Commonwealth Games info)
24 — 12 Possibly “mini FGS” for Need to consider timing of advice — FGS at Maintenance and preparation
hours Commonwealth Games / 10:30 likely to be too late for planning events / — clearing known trouble
surface water info travel that day. 8 or 9am or the spots etc
wekorucial afternopn/evening before.
Scenarios — worst and best case
stage for Identification of the main points likely to be
proactive impacted
preparation Timing of event important — if event later in the
*kk day more likely to cause problems getting
people home
12 -6 Moving resources to the right
hours area of the city
Live Nowcast Demonstration Decision on if event takes
Project (dependent on Met place
Office Resources)
Access to Radar (through
Hazard Manager)
Close off How is stand down issued? Not just

downgrading risk (amber to yellow) but risk
completely passed.
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What's happened

* Project started in May

« Steering group set up — met twice

« Glasgow site visit




Possibly also a risk from this urban
Walking route

watercourse which has a short (~100m)
X unculverted section behind buildings on
shown in Blue

London Rd, but surface water flooding of
road would occur before watercourse
A3 > overtopped
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) London Road. Known flooding hotspots at dips
| in road anywhere along this long flat section.
Flooding occurs ~ every 1-2 years but not
always reported as occurs so frequently.
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Dalmarnock station. Key transport link back into
Glasgow. Known flooding hot spot. Water flows
along track in both directions and pools at the
station. Water level has reached the platform in %
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to pump at full capacity as combined sewer
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of localised ponding
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> . BHATUFA
Z-
'

.C’
/O'
©

Arche
of Gl

Athletics village site.
Assumed not
affected by flooding
as raised ground

levels and SUDS etc

I~

84lz - Editin Google Map Maker

Rep




E“ 3

'S E PA | Scottish Flood Forecasting Service

What's happened

Met Office

Project started in May

Steering group set up — met twice

Glasgow site visit

Two review reports completed looking at rainfall forecasting
and hydraulic modelling

« Summary report available from the CREW website

http://www.crew.ac.uk/publications/surface-water-flood-forecasting-
urban-communities-review



http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
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What would we like to be able to deliver?

Daily assessment of surface water flood risk

Risk based (using existing impact matrix)

High level identification of potential impacts

Timely and up to date information

Targeted guidance for the Commonwealth Games

Potential to offer parallel consultancy / briefing services

© Crown copyright
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SE pi' ?cottish Flood Forecasting Service O utl I n e P I an

Met Office

Forecast Impacts
MOGREPS-UK Ensemble 1. SEPA hazard
2km resolution  Nowcast map data
4 a day 4 (96)aday | 2. Commonwealth ‘ Surface
24 hours 7 hours Games specific water
l Probability X Impact t = flood
o risk
Modelling Existing flood
G2G Model including surface maps
water runoff component SEPA regiona|
surface water maps

© Crown copyright



Mini surface water ‘FGS’

SE PK' Scottish Flood Forecasting Service

Working in partnership

Scattsh

Met Office Protection A

Surface Water Flood Guidance
Commonwealth Games Daily Assessment 08:00hrs 25t July 2014

Headline surface water flood risk

Flood Rink Matrix
(surface water floodng) Ovwerall Flood Risk

The surface water flood risk for
Glasgow for 25" July is MEDIUM.

There is a LOW likelihood of ;
SEVERE disruption due to surface | 5
water flooding rain on Friday
evening and overnight.

Weather Situation

Mainly dry forthe rest of Friday morning. By early afternoon a band of heawvy sh will reach D
and Galloway. These will intensify as they move northwards into West Central Scotland and by early evening
there is a high risk of heavy and intense thunderstorms across the Central Belt. Thundery showers are
possible throughout the night cleanng before dawn. Intemittent sunshine and showers will persist throughout
Saturday and may be occasionally heavy, although rainfall totals are not expected to be as high as Friday.

o

Hazard impacts assessment
Our assessment of the highest surface water flood risk for each 1km x 1km assessment cell for 25" July is
shown below.

\ Centre for
Fralogy & Hydrotory

General overview of surface water flood risk in Glasgow

The flood risk for Glasgow for 25" is MEDIUM. Heavy rain on Friday evening and ovemight iz expected to
cause surface water fooding.

Heawy, intense rainfall is expected to reach Glazgow around 17:00hrs on Friday and there is a low likelihood
of significant impacts, howewer given the uncertainty in forecasting the timing of this type of rainfall impacts
may be zeen from late afbernoon.

The intensity of rainfall expeced is likely to owenmhelm local drainage capacty resuling in floeding of roads
and properies in known low points. Transport infrastructure around the Commone alth Games village is at
risk induding London Road and [ralmarnock Station.

The heawiest rainfall will move away overnight howewver the rige of isolated heawy showers remains
throughout Saturday and exacerbation of exdsting impacts or lacalized fooding of vulnerable roads in other
areas of the cty is poszible.

Expected time of highest risk: 19000

Potential impacts include [from the abowve assezsment :

Transport Fesidential properhy
+  BATS Landon Road + 80 residertial properies in Dalmarnok
+ Underground in Cathcart

Commonye alth Games venues
* Hampden Pak

Infrastructure
*  Glasgow SECC

Next Commonwealth &ames daily assessment due: 150001 Friday 25" July 2013
Contac Details: SEPA Communications Centre — 01732 442414
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Forecast data — Blended Ensemble

‘ [MOGREPS-UK ~| | | Accumulation prob = 30 mm ~| |Most Recent =l

15:00 23/07 /2013 (T+36:00) M O G R E P S l ' K
- . ., ; N -
Z Mo merm
kS 2, \,o Q@g\ o N if’fs‘f
- - e ia o
’c,o AN Y A 1

e 24 member ensemble
« 2km grid

* 4 times a day

Data time Avalilable

0100 0330
0700 0930
1300 1530
© Crown copyright 1900 2130
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Forecast data — Ensemble Nowcast

At From To ao:0o0 0300 0&:00 09:00 12:00 15:00 18:00 21:00 ]
MOGREPS-LIK 03:30 01:00 [05:00 {d2)
ﬂ'&?ﬁ;é EQSSEME gggg gggg lﬁgg Eg% . G
Blended Ensemble | 1230 | 07.00 |11.00 (d2) 7 D
MOGREPS-LIK 15:30 13:00 [17:00 {d2)
Blended Enzemble 18:30 13:00 [17:00 {d2) 7
MOGREPS-LIK 21:30 19:00 | 25:00 (d2)
Blended Ensemble | 00:30 (d2) | 19:00 |23:00 (d2) i

At Fram To 09:00 12:00 14:00 [15:00
MOGREPS-LIK 03:30 01:00 |05:00 {d2)
e D L —
e L o
Eﬂlg{;ﬂ;é;gﬁnhle 165 13001700 O
Blended Ensemble | 00.30 (42) | 19.00 |23.00 (i2) )

© Crown copyright

« 28 hours of data (24 useable)
* 7 hours updated Nowcast
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SE PK' Scottish Flood Forecasting Service

Model initial states

Met Office

Legend

= Raingauge GPRS

A N

MOGREPS grid

10 km box

© Crown copyright
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Grid-to-Grid (G2G) Distributed Model
Precipitation 7 Evaporation Enfc',‘,'j,"geyf?,_,y dr:hgy
¢
(/[”,/& Py ﬁ

, < )
\ Runoff- producing

Saturation-excess /AT </ /A /Ao
surface runoff _ soil column
G l '

River _ ' )
flow T~ g g
Return : : - @/ .
: = Drainage
# Subsurface
flow-routing

* Uses spatial datasets on terrain, soil/geology, land-cover
* Responds to spatial variation of rainfall input
* Already used countrywide by FFC and SFFS
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Working in partnershig

Met Office

SEPA regional pluvial flood maps

AT TS SRS A o\ Ty
e D N G4 Gl Return  Loss  Blanket Storm
o\ =

10 1in 5yr 1&3

30 1in 5yr 1&3

30CC | 1lin 5yr 1&3

50 1in 5yr 1&3

o e e/ 100 | 1in 5yr 1&3

JFlow+ 200 | 1in Syr 1&3

‘Zm LIDAR Grld , 200CC | 1in 5yr 1&3
Stubby buildings’ 0.3m

© Crown copyright
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Working in partnership

Assessing risk - Iimpacts

P | Scottish Flood Forecasting Service

FLOOD RISK MATRIX GUIDANCE ON IMPACTS

Very Low Low Medium High
Typical Minimal Disruption Minor Disruption Significant Disruption Severe Disruption
Im pacts Generally no impact, however e Localised flooding of land and | e Flooding affecting parts of e Widespread flooding affecting
there may be: roads — risk of aquaplaning communities whole communities
e Isolated and minor flooding e Localised flooding affecting e Damage of ¢ Collapse of buildings/structures
of low-lying land and roads individual properties buildings/structures is is possible
e Isolated instances of ¢ Localised disruption to key possible e Danger to life due to fast
spray/wave overtopping in sites on floodplains ¢ Possible danger to life due flowing/ deep water/ wave
coastal roads and promenades | e Individual properties in to fast flowing/deep water/ overtopping/ wave inundation
coastal locations affected by wave overtopping/ wave ¢ Widespread disruption or loss
spray and/or wave overtopping inundation of infrastructure
¢ Local disruption to travel e Disruption to infrastructure e Large scale evacuation of
e Small scale evacuation of properties may be required
properties may be required
Expected Business as usual Single agency operational Multi-agency response likely Multi-agency strategic response
response to be needed at tactical level. likely at SCG level or regional
Partner SGOoRR may be considered. level. Mutual aid likely with
Response perhaps national co-ordination.
Level SGoRR convened.
Im pIications Generally no impact; however Localised flooding possible. Flooding of land and roads Widespread flooding of property.
. there may be some isolated Wet road surfaces and and property is likely. Severe disruption to travel. Loss
for pUb“C and minor flooding. Little or no possibility of ponding water, Disruption to travel and of gas, electricity, water supplies.

disruption to travel although
wet road surfaces could lead to
difficult driving conditions.

especially in known trouble
spots. Local disruption to
travel — longer journey times.

infrastructure.

Significant disruption to
communities.




-

z)\‘s‘.
S E PAW | Scottish Flood Forecasting Service

Met Office
Publically available output
d
AR
o g
,‘(0 | Q‘O
Probability of 5m of either roads or Probability of severe population and
railway being flooded between property impacts occurring between
0400 Tuesday to 0400 Wednesday 0400 Tuesday to 0400 Wednesday
Negligible Medium Negligible Medium
Very low High Very low High
_ Low Very high Low Very high
© Crown copyright
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Assessing risk - likelihood

Flood Risk Matrix

(surface water flooding) Overall Flood Risk
High I ‘ HIGH
._E Medium MEDIUM
< Low LOW
-
Very Low VERY LOW

Minimal Minor Significant Severe l

Potential Impacts

© Crown copyright
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SE Pﬁ' Scottish Flood Forecasting Service TI me I I ne

Met Office

Project May 2013
started

Stage 1 Literature review of best available Sep 2013
science for forecasting and urban
iInundation modelling

Develop recommendations for Sep 2013

surface water alerting pilot model /
and future development of surface

water flooding

Stage 2 Development of pilot model and March / In progress
configuration into SEPA systems April 2014

Stage 3 Operational testing of pilot model May / June
2014

Stage 4 Demonstrate new capabilities July 2014
during Commonwealth Games
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SE PA' Scottish Flood Forecasting Service
MetOﬁ'lce ron Working in partnershig

Summary

« Operational pilot for a real time surface
water impact model

 End user focused

* Linking forecasts with static maps /
Impacts

It's challenging but we have to start somewhere!

Summary reports: http://www.crew.ac.uk/publications/surface-water-flood-forecasting-
urban-communities-review

SFFS blog: www.floodforecastingservice.net

Email: linda.speight@sepa.org.uk



PE; Scottish Flood Forecasting Service CO ntaCt d etal IS

Scottish nvironment Working in partnership
Met Office Protection Agency

Michael Forecasting science lead, strategy and development
Cranston 53 michael.cranston@sepa.org.uk & 01738 448198

Alan Business and service development and management
Motion > alan.motion@metoffice.gov.uk & 0131 5287331
Pete Service co-ordination and development

Buchanan g peter.buchanan@metoffice.gov.uk & 01224 629814

Richard Service co-ordination, distributed hydrological modelling (G2G),
\EVEEY, surface water forecasting

>4 richard.maxey@sepa.org.uk @ 01738 448829

Linda Hydrometeorology science and surface water R&D
Speight < linda.speight@sepa.org.uk & 01738 448836

Visit our new SFFS blog: www.floodforecastingservice.net



