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Surface water flood forecasting in Scotlan
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Flood Guidance Statement 10:30hrs 25 July 2013

‘Our assessment far dally Nood risk In Scobiand Is below. This statement Is walld at the ime of kssue.
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‘Genaral Owverview of Flood Risk

The flood risk ks LOW across the areas of Scolland coloured yellow on the map on Thu and F due 1o the possibiity
of surface water ooding. Small walercourses may also be . There ks 3 megium Beelinood of minor disrupticn In
these areas, and a low Ekeiinood of significant disnuption. In the other anaas of the mainland coloured green for Thursday
thare s 5till 3 possibiity of minor Impacts, howevar lkelihood Is low, and therefore the overall risk (S very low.

There |5 also the potential for disruption going Inte the weekend; there Is still much uncertainty about the detall of this.
Weather Situation
The rather humid alrmass will continue to bring a threat of thundery showers and lsolated tomentlal downpours aver the next

Mve 3

Ahanﬁar rain over paris of southemn and central Scotiand on Thursday moming will fum shawery a& It maves norh into the

Highiands, then by aftemoon much of the mainiand away from the Tar norsh wil atrsk of red thundery downpours.

L!IK‘] {I':Iilk an)qﬁf’larﬂnlel'Bday night when some longer spells of heavy raln are possible these extending 1o the far norh
ney )y marn|

Thereafter, each I.ﬁle risk of scattered thundery downpaurs over the malniand, mainly In the aftemoons and

EVENINGS, WEN S0ME respite night and Momings.

Warnings and Alerts In foree In Scotiand at 10:30nre

Flood (clic here)
O Sewere Flood Wamings / 0 Fleod Wamings ! 7 Flood Aleris

Severs Weather [relavant to flood risk) (click here)
wamlng-tm.rmerl-Nn "

riace Water Flood R
TIIEI'E Isa MEDIIJM IIKEIII‘iuCld of MINOR disruption due to surface waber floodin: E GEI‘S of the country on
Thursday and Friday due to thundery downpours. There |5 also & LOW Ikelinoad of SIENIF] T disruption If the most
intenss shnmersfd In mmmmamaa The main focus of any impacts on Thursday will be central and westem areas, and
ma#g during the afemaon and evening. There i sl 3 low IE2INGod of minar IMPSECcSs In Me eastarn arsas coloured green
on thé map.

On Friday there remaing a low sk in 3l areas.

Possile Impacts Include Nloading of low-lying areas, uban areas, bullt-up rural areas, and the fravel network.

For the remalnder of the farecast perlod there Is an on risk of Shun downpours, however, confidance [n the defall Is
not suMclently nigh to extend the risk level. guing dery

River Flood Risk
Depending on where the heavies! showess tall, same small watercoursas, particularly In urban areas, may experience a
& Srwan, M OFoE ana SRR DY Pageiaf ¥
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Aims & Objectives
4 2

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
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Pilot application
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The Commonwealth Games Pilot

GLASGOW 2014

XX COMMONWEALTH GAMES

-\~

e High profile event to demonstrate
science

e Opportunity to share resources /
knowledge

e Strategic Flood Risk Assessment
for Games identified flooding as a
risk

e Well established network of
responders
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Enabling Delta Life

FEWS Glasgow

—- Glasgow Reports 13 You are here: Home = Cuentew > Peagle 3nd Property (Minar,
Glasgow Reports #) "ou are here: Home = Overview Blended Ensemble -
. ' “”;;i:;* People and Property (Minor)
FEWS Glasgo' . e [Giesgow =
[ L) Region: Glasaow || sumscerwonsigesy | |Time of 18/07/2014 21:33 GMT SEPAP E g reoon
Select a current forec - Surface Runoff (Minor) g ’ g Pengile and Progery (Minor) Report:
26-08-2014 09:23 - Surface Runoff (Significant) ; . - || P e =
- =™ |Time of Report: |18/07/2014 21:3" | e sserery seer Whole Forecast T3 - T27 22:15 : 22:00 Legend
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4 ingct (NOWCAST)
D || overall Surfsce water e " | Probability of exceeding the
- Overall Risk | to Pecple and Froped |

<|minor impacts threshold during the
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- Surface Runoff (TimeSeries ) forecast pericd

Very Low 5% - 15% (2-5 mestb
[+ Impact (NOWCAST) Lo'.: S e
-~ System Status Report Medium _ 5
| (. % 100% <2 e

-|Forecast name : Blended Ensemble
_ |Forecast time (T0): 18/07/2014 19:00 GMT

Forecast name : Blent

‘|| Forecast time (TO): 18

Rainfall (minor) - Forecast T3 - T27 2

Probability of exceedi

‘| rainfall within 2 hours

|| forecast period

T9 - T15 04:15 : 10:00

A T

-19%
-399
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- 100

Forecast name : Blent

Forecast time (TO): 18
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Operations
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Glasgow Surface Water Flood Forecast
Issued at 17:00hrs Sunday 03 August 2014

Our assessment of surface water flood nisk in Central Glasgow for the next 24 hours is below. This statement
is valid at the time of issue.

Headline surface water flood risk

The overall surface water flood nsk Flood Risk Matrix
for Glasgow for Sunday evening is {surfoce water flaoding) Overall Fload Risk
LOW. The flood nsk on Monday is .
VERY LOW. | W i

2| wmedim v MEDIUM
Minor disruption is possible £ Low Lo
including flooding and disruption to = = | ;
- . L VERY LOW
infrastructure and transport links. e - |

Minimal Minor Significant Severs

The risk is highest in the north and
centre of Glasgow.

Potential Impacts

Weather Situation
Further rain this afternoon, evening and ovemight, occasionally heavy but becoming patchier and unlikely to
be as heavy as this afternoon. Rain gradually clearing north during Monday morning.

General overview of surface water flood risk in Glasgow

The surface water flood risk for Glasgow for Sunday evening is LOW and on Monday is VERY LOW.
Following heavy rain witnessed on Sunday afternoon and further lighter rain forecast throughout the evening,
there is an increase in the flood nisk to the north and centre of Glasgow, primarily to main transport routes in
these areas.

Typical impacts will include standing water and spray on the road network. Transport links to and from event

venues, especially the city centre, may be impacted. Rail links and infrastructure may also be at risk.
Residual impacts may continue into Monday however these are expected to be very isolated and minor, if at
all.

Potential flooding impacts may include:

Transport
+  City centre roads
- M8 J14-18

Surface water flood risk heightened imm 15:00hrs 3™ August 2014
Expected time of highest risk: 17-00hrs 3™ August 2014
Expected end of heightened risk: 18:00hrs 3™ August 2014

General overview of other sources of flood risk in West Central Scotland (See the Scottish
Flood Forecasting Service Flood Guidance Statement issued daily at 10:30hrs for details)

River Flood Risk: Very Low
Ceoastal Flood Risk: Very Low

No further Glasgow Surface Water Flood Forecast daily assessments are scheduled, unless the situation
changes significantly.




Initial Event Review
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Launch weekend 19t — 20t July

In Area B, on Saturday and
Sunday thers i a very low
ikeiheod of minor disrustion
froon surface water loccing
85 @ resull of heany
thuncerstomes. This bangs a
VERY LOW overall food risk
There |3 2k50 3 rizk of river
Rooding in small, fast
respandng catchments,
Fleodng impacts may inzude
local cisnuption to tavel and
fooding af Indnidual
properties.

On Sunday thers 1 a low
ikaihcod of minor impacts.

Flood Rk v

1900 2000
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significant dsnption from

surface water Nooding as a

resuk of heavy J

thunderstarms. This brings a

LOW averal flocd nizk, There

% also 3 nsk of river flooding
. in small b:;mpn i

orecast carchments impacts
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by to vl ané Rooing of
0900 GMT INENAA PropRtas.
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HRA Probability of greater than 20mm in 3 hours
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Surface Runoff (mmi3hr)
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C:/FEWS Glasgow Web Report Archive/Current/2014-07-18 1708/blended/OverallRisk/OverallRisk.html
C:/FEWS Glasgow Web Report Archive/Current/2014-07-18 1708/blended/OverallRisk/OverallRisk.html
C:/FEWS Glasgow Web Report Archive/Current/2014-07-18 2233/blended/OverallRisk/OverallRisk.html
C:/FEWS Glasgow Web Report Archive/Current/2014-07-18 2233/blended/PeoplePropertyMinor/PeopleProperty.html
C:/FEWS Glasgow Web Report Archive/Current/2014-07-18 1708/blended/OverallRisk/OverallRisk.html
C:/FEWS Glasgow Web Report Archive/Current/2014-07-18 1708/blended/OverallRisk/OverallRisk.html
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C:/FEWS Glasgow Web Report Archive/Current/2014-07-19 1033/blended/OverallRisk/OverallRisk.html
C:/FEWS Glasgow Web Report Archive/Current/2014-07-19 1033/blended/OverallRisk/OverallRisk.html
C:/FEWS Glasgow Web Report Archive/Current/2014-07-18 1708/blended/OverallRisk/OverallRisk.html
C:/FEWS Glasgow Web Report Archive/Current/2014-07-18 1708/blended/OverallRisk/OverallRisk.html

Surface Runoff (mm/3hr)

Final weekend 2nd — 3rd August

Probability of > 20mm in 3 hours

Rainfall (minor) - Forecast T3 - T27 04:15 : 04:00

- Probability of exceeding 20mm

rainfall within 2 hours during the

forecast pericd
5% - 19% (2-5 members)
20% - 39% (5-9 members)
40% - 59% (10-14 members)
60% - 79% (15-19 members)
80% - 100% (>=20 members)

Forecast name : Blended Ensemble
Forecast time (TO): 02/08/2014 01:00 GMT

r) - Forecast T3 - T27 04:15 : 04:00

Probability of excaeding 13.5mm

of surface runcff in 3 hours during the

forecast pericd
5% - 19% (2-5 members)
20% - 39% (5-9 members)
40% - 59% (10-14 members)
60% - 79% (15-19 members)
80% - 100% (>=20 members)

Forecast name : Blended Ensemble
Forecast time (T0): 02/08/2014 01:00 GMT

15.00

(Minor) - Forecast T3 - T27 04:15 : o0
14.00
13.00 - 2760
12.00 Probability of exceeding the 2500
11.00 miner impacts threshold during the 2250
10.00 forecast pericd _xm
oo 5% - 19% (2-5 members) g m
e 20% - 39% (5-9 members) £ foMEROEmmAN Ll
70 0% -59% (10-14members) | | wwmsmmwo |
oo 60% - 79% (15-19 members) “§ 1280
o0 80% - 100% (> =20 members) g 100
400
100 Forecast name : Blended Ensemble en
200 Forecast time (TO): 02/08/2014 01:00 GMT oo
1.00 250 o —
0.00 0.00 o
-1.00 -2.50
02-08-14 02-08-14 02-08-14 02-08-14 02-08-14 02-08-14 03-08-14 03-08-14 03-08-14 03-08-14 03-08-14 03-08-14 03-08-14 03-08-14 03-08-14 03-08-14 03-08-14 04-08-14 04-08-14 04-08-14 04-08-14 04-08-14
o700 10:00 13:00 16:00 19:00 22:00 01:00 04:00 o700 10:00 13:00 07:00 10:00 13:00 18:00 19:00 2200 0100 04:00 07:00 10:00 13:00
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Likelihood

Rainfall (minor) - Forecast T3 - T27 16:15 : 16:00

Flood Risk Matrix Probability of exceeding 20mm
(Surface water ﬂOOdmg) 4| rainfall within 2 hours during the
forecast period
High 5% - 19% (2-5 members)
: 0% - 35% (S-9members)
Medium 4 40% - 59% (10-14 members)
60% - 79% (15-19 members)
Low 80% - 100% (> =20 members)
Very Low I Forecast name : Blended Ensemble
Forecast time (T0): 03/08/2014 13:00 GMT
Minimal Minor Significant Severe —
g Surface Runoff (Significant) - Forecast T3 - T27 16:15:

Potential Impacts

N\

Surface Runoff (Minor) - Forecast T3 - T27 16:15 : 16:00

16:00

Probability of exceeding 12.5mm

of surface runoff in 2 hours during the

“|| forecast period

5% - 19% (2-5 members)

20% - 35% (5-8 members)
40% - 59% (10-14 members) _
60% - 79% (15-19 members)
80% - 100% (>=20 members)

Forecast name : Blended Ensemble
Forecast time (T0): 02/08/2014 12:00 GMT

Probability of exceeding 16mm

of surface runoff in 3 hours during the

|| forecast period

5% - 19% (2-5 members)

80% - 100% (>=20 members)

Forecast name : Blended Ensemble
Forecast time (T0): 02/08/2014 13:00 GMT

minor impacts threshold during the

“|| forecast period

5% - 19% (2-5 members)
20% - 39% (5-9 members) _
[40% - 59% (10-14 members)
160% - 79% (15-19 members)
80% - 100% (> =20 members)

Forecast name : Blended Ensemble
Feorecast time (T0): 02/08/2014 12:00 GMT

People and Property (Minor) - Forecast T3 - T27 16:15 : People and Property (Significant) - Forecast T3 - T27
16:00 16:15 : 16:00
Probability of exceeding the ‘ : Probability of exceeding the

significant impacts threshold during the

|| forecast period

15% - 19% (2-5 members)
20% - 39% (5-9 members)
40% - 59% (10-14 members)
60% - 79% (15-19 members)
80% - 100% (>=20 members)

Forecast name : Blended Ensemble
Forecast time (T0): 02/08/2014 12:00 GMT

Roads - Forecast T3 - T27 16:15 : 16:00

=] || Probability of flooding of > 5m of roads
4| during the forecast period

5% - 19% (2-5 members)
120% - 39% (5-9 members)
40% - 59% (10-14 members)
60% - 79% (15-19 members)
80% - 100% (> =20 members)

e 5
Forecast name : Blended Ensemble
Forecast time (T0): 02/08/2014 13:00 GMT

Railways - Forecast T3 - T27 16:15 : 16:00

Probability of flooding of > 5m of railways

X 3|| during the forecast pericd

[5% - 19% (2-5 members)

20% - 39% (5-9 members)

40% - 59% (10-14 members)
60% - 79% (15-19 members)
80% - 100% (>=20 members)

Forecast name : Blended Ensemble
Forecast time (TO): 03/08/2014 13:.00 GMT
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Success and future development

Actively addressed the challenge of 4 IF:]espc_mders were )
surface water flooding anging on every

word (of the forecast)

Linking science and operational needs when the weather

Real time inclusion of impacts turned and the
p forecasts were pretty

Importance of communication \_ accurate’

ﬂ How could we extend this to other areas in the future?

More information:

Met

Office

SFFS Blog: www.floodforecastingservice.net
CEH Blog: www.cehsciencenews.blogspot.co.uk
SEPA View: www.sepaview.com

Stage 1 project report: http://www.crew.ac.uk/publications/

Email me linda.speight@sepa.org.uk
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The Metropolitan
Glasgow Strategic
Drainage Partnership

NATURAL ENVIRONMENT RESEARCH COUNCIL

Centre for
C Ecology & Hydrology

a4

SEPA'

Met Office | ~“Fioiect

Working in par

Steering Group

e Provide input, advice and data

e Advise on existing models and
mapping

e Inform on what alerting mechanisms
would be beneficial

e Provide link between project and
responder community
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Meteorology

01:00 23/05,/2014 (T4+22:00)

Deterministic Forecast

Initial Condition N T Tm---s -
Uncertainty

fime ™  Forecast,” ~-----"
~ . uncertainty Met Office
Exxanpiieod Mée GHitec RO R ERSStUK
forecast
Met Office blended ensemble Met Office Nowcast ensemble
« 4 times a day * 4 times a day
« 27 (24) hour lead time * 7 (6) hour lead time
= \ Centre for T [helames Deltares
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Hydrology — CEH Grid to Grid model

Fracipitation 7 Evaporation

Surface
flowi-routing

Saturation-excess . Runoff- producing
: ' soil column

A
ﬂrainage

Subsurface
flowi-routing

e Uses spatial datasets on terrain, soil/geology, land-cover

e Responds to spatial variation of rainfall input
e Already used countrywide by FFC and SFFS
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SEPA regional pluvial flood maps
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Return

Period

Blanket Storm
Duration
(hours)

10 1in S5yr 1&3
30 1 in 5yr 1&3
30CC | 1in5yr 1&3
50 1in 5yr 1&3
100 1in 5yr 1&3
200 1in 5yr 1&3
200CC | 1in 5yr 1&3
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Flood Extent and Impacts

Met Office | i
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e : - surface runoff
iz | o (mm / 3 hours)
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Met Office

SEPA

Likelihood

CREW

centre of expertise for waters

Negligible 0-5% 0-1
Very Low 5-20% 2-5
Low 20 —40% 5-9
Medium 40 — 60% 10-14
High >60% >15
Flood Risk Matrix
(surface water flooding) Overall Flood Risk
3
e Medium MEDIUM
< Low LOW
-
Very Low VERY LOW
Minimal Minor Significant Severe
Potential Impacts
5 . - - cce:ge for s %- IT-II-le James
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Full References

SFFS Blog: http://floodforecastingservice.net/2014/07/14/operational-surface-water-
flood-forecasting-model-for-glasgow-now-live/

CEH blog: http://cehsciencenews.blogspot.co.uk/2014/07/surface-water-flood-risk-
forecasting-glasgow-commonwealth-games.html

SEPA view: http://www.sepaview.com/2014/07/new-surface-water-flood-forecasting-
tool-benefits-glasgow-and-the-commonwealth-games/

Stage 1 project report: http://www.crew.ac.uk/publications/surface-water-flood-
forecasting-urban-communities-review

SEPA Flood forecasting and warning strategy:
http://www.sepa.org.uk/flooding/idoc.ashx?docid=694c7071-519d-4967-835d-
9bd087c18d64&version=-1
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