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Overview

* Flood risk in Wales
» Background to FEWS Wales

« Set up and constraints

— Cloud computing

— Implementation and issues

« Current capability

— Forecast Web Service

» Future developments
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Fluvial food risk in Wales

Legend

- 0 - 3 Hours Tp
- 3 -9 Hours Tp

> 9 Hours Tp

&

Cyfoeth
Naturiol
Cymru
Natural

Resources
Wales



. - Cyfoeth
Typical river response ... @ o
Natural

Resources
Wales

Water Level (m)

From normal to
severe event in less

50

than 2 hours

4.0

34

30

258

20

Precipitation {mrm)

15

T RN N Y

02-00-2002 04-00-2002 05-00-2002 0E-00-2002 O7-00-2002
00:00:00 00:00:00 00:00:00 00:00:00 0o:00:00




Cyfoeth
Naturiol
Cymru
Natural

Resources
Wales

Coastal risk ... °




. Cyfoeth
Coastal risk ... Naturio

Natural
Resources
Wales

005 - D
le Tools Options Help

0@ [ HED? (32
BB 0 T 5 R AKUAR i 1w (SRR | ¥oBEE 22 |5 S (YT | [ oo -]
Newport

+ H.astronomical

fa e —tmerged 1] (0Surge)

— H.merged.updated [2]

T

5 Interactive Tmeseries

Water Level (m) mACD.

— H.forecast.surge [1] (MOSurge)
— H.forecast.surge. updated [

Resicuals (m)

18102017 18102017 15102017 19102017 20-102017 20-20:2017 21102017 21102017 2102017 2102007 23100007 2102007 24202017 24102017 25102017
0300 1500 0300 15:00 03:00 15:00 03:00 15:00 0300 15:00 0300 1500 0300 1500 0300

Externak: [1] 18-10-2017 07:00:00 GMT Coastal_Forecast: [2] Coastal Forecast 18-10-2017 12:00:00 GMT Current

(8 Dota Display O X

FDO1, Incident-Wales rrent system tme: 18-10-2017 15:15 GMT :25: :25: astrefresh tme: 18-10-2017 15:25 GMT




Flood risk in Wales

« 3 million population
» 220,000 properties at risk of
flooding from rivers and sea

* Nearly 20% live or work in the
floodplain

* £8 billion worth of assets at risk
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» Short timescales

* No NRW servers

 Cloud or justify mentality

« 15.01 version of FEWS

 Climate of reducing budgets and resources



Cloud computing

Advantages

Cost
Upgrades
Patch release
Performance
Analytics
 Scalability

» Storage

* Access

* Immediacy

* Flexibility

Disadvantages

Reliability

Downtime

3" party fault resolution
Resilience

« Contingency

* Reliance on connection
to cloud

* Cost to download data
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Unknowns

» Security

« 3'd party data

« FEWS setup

« Data dissemination

 Unknown unknowns!
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FEWS Wales
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Minimal synch / no synch
Ability to run models and assess output

Operational functionality

Full application

App / web access

Tailored to mobile working
Access forecast meteorological /
hydrological data

Operational functionality

Full synch
Ability to run standalone
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* x4 routinely Data Imports (same dataset to Dev not routinely operational.
Additional 8 on demand ‘"= eachsystem) Used for development and

esting only.
FEWSNAWAQ_OC-DDA
DDA client A

Offline Dev

CYNAWAOMCOO| o CYNAWADMCO1

/
FEWSNAWAP_OC-DDA | FEWSNAWAPS_OC-DDA
DDA client DDA client

Desktop Clients) FEWSNAWAO_OC-LDS FEWSNAWAP_OC-LDS FEWSNAWAD_OC-LDS

+ FEWSNAWA_SA
Use Prod-Duty as primary system. All forecasts will synch to Prod-Standby. (Stand alone)
If Prod-duty failed over, all routine forecasts will run on Prod-Standby automatically.
Manually configured workflows must be rescheduled on standby, i.e. forecasts are run on
either duty or standby, but not both.

Forecasts are exported to both duty and standby web service from whichever is the primary FEWS system.
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Upgrade of FEWS

— From 15.01 to 16.01 managed alongside implementation

Forecasting Shell Servers
— Activating FSS
— FSS registration

Unable to use cloud database server — employ actual SQL server

Errors and Fatal Errors
— Taskruns
— synching MCs

Admin Interface
Differences in error logging between DDA and LDS operator clients
« Connection problems between FSS and MC
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« Memory and Windows issues — had to adjust from 32 to 64 bit version of
Java

« JMS disconnects between MC00 and MCO01

« System architecture

« How to present / share information with others
» API service

« External influences
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L h v Computer » Windows (C:) » FEWS » FewsNAWAP_OC-LDS »

Organize = Include in library + Share with « Mew folder

-

Name Date modified Type

T} Favorites =
. ] Desktop j.u localDataStore 18/10/2017 10:15 File folder
j Downloads L Map 30/11/2016 12:12 File folder
“Zl Recent Places . OsmTiles 29/11/2016 10:17 File folder
L temp 18/10/2017 10:22 File folder
[ Libraries || 201601_patchjar 13/12/2016 15:02 JAR File 6,509 KB
@ Documents D clientConfig 20/09/2016 18:31 XML Document 1KB
o Music | copy of 201601_patch.jar 13/12/2016 15:02 JAR. File 6,509 KB
[&5] Pictures D derby 18/10/2017 10:22 Text Document 1KB
B videos " Help 15/09/2015 15:24 Adobe Acrobat D... 10,665 KB
D log 18/10/2017 16:48 Text Document 1,067 KB
1M Computer | log:tt.old 18/10/2017 10:15 OLD File 28347 KB
& Windows (C:) D Log4jConfig 14/09/2016 12:08 XML Document 5KB
A FEWS D oc_global.properties 19/10/2016 15:20 PROPERTIES File 2KB
L bin || oc_synchCanfig 19/10/2016 14:48 XML Document 2KB
) FewsNAWA_SA | running 18/10/2017 16:48 File 0 KB
1) FewsNAWAO_CM-LDS D synchChannels 20/09/2016 18:31 XML Document 15KB
| FewsNAWAQ_OC-LDS || synchProfiles 20/09/2016 18:31 XML Document 65 KB
U FewsMAWAP_CM-LDS @ user_settings 18/10/2017 10:15 Configuration sett... 3KB
| FewsNAWAP_OC-LDS D windowLayout 12/07/2017 07:59 XML Document 16 KB
A jre
L Intel
| Perflogs
| Program Files
| Program Files (x86)
|| SWDEPOT
| Users

| Windows

19 items
»
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Log Browser | Live System Status | Scheduled Forecasts | Running Forecasts Status |

Log level Log creation time . Event Code. Log Message.
118-10-2017 15:18:41 Import External QHRATINGCURVEEQUATION exceed limits of rating curve/table at can not be converted. YNAVWAPM
18-10-3017 15:18:41 Tmport External FRATINGCURVEEQUATION exceed imits of rating curve /table at Pontsticil Res (Bel) and can not be convert=d.
18-10-2017 15:18:41 Import Excternal HRATINGCURVEEQUATION exceed limits of rating curve/table at Liwynon Spilway and can not be converted. ICYNAWAPMCD0:000293584
18-10-2017 15:18:41 Import External HRATINGCURVEEQUATION exceed limits of rating curve /table at Hirwaun and can not be converted. TNAWAPM(
18-10-2017 15:14:01 Import External HRATINGCURVEEQUATION exceed limits of rating curve /table at can not be converted. ICYNAWAPMCD 1:00027783 1
18-10-2017 15:1401 lmport External HRATINGCURVEEQUATION exceed imits of rating curve /table at Pontsticil Res (Bel) and can not be convert=d, [CYNAWAPMCD 1:00027783 1
18-10-2017 15:14:01 Import External HRATINGCURVEEQUATION exceed limits of rating curve/table at Liwynon Spilway and can not be converted. ICYNAWAPMCD 1:00027783 1
18-10-2017 15:14:01 Import External HRATINGCURVEEQUATION exceed limits of rating curve table at Hirwaun and can not be converted. |CYNAWAPMCO1:00027785 1
|18-10-2017 15:13:56 lImport External HRATINGCURVEEQUATION exceed limits of rating curve,/table at Tregaron and can not be converted. |CYNAWAPMCUU 000293981
‘mport External exceed Imits of rating curve/table at Pontstiail Res (Bel) and can not be converted.
Tmport External exceed limits of rating curve /table at Liwynon Spilway and can not be converted.
Import External exceed limits of rating curve/table at Hirwaun and can not be converted.
Tmport External VEEC exceed limits of rating curve /table at Tregaron and can not be converted.
mport External exceed Imits of rating curve/tzble at Pontstiail Res (Bel) and can not be canvertzd,
‘Tmport External exceed limits of rating curve table at Liwynon Spilway and can not be converted.
Import Excternal HRATINGCURVEEQ! exceed limits of rating curve /table at Hirwaun and can not be converted.
18-10-2017 15:08:42 Import External HRATINGCURVEEQ exceed imits of rating curve/table at Tregaron and can not be converted,
118-10-2017 1 42 Import Excternal HRATINGCURVEEQUATION exceed limits of rating curve /table at Pontstidill Res (Bell) and can not be converted.
18-10-2017 15:08:42 lmport External HRATINGCURVEEQUATION exceed mits of rating curve/table at Lnyron Spilway and can not be converied, YNAWAPMCOD:O
118-10-2017 15:08:42 Import External HRATINGCURVEEQUATION exceed limits of rating curve /table at Hirwaun and can not be converted. ICYNAWAPMC00: 000293979
18-102017 15:03:45 ‘mport External exceed mits of rating curve/table at Tregaron and can not be converied, [cuAwAPMCD 1:000277886
118-10-2017 15:03:45 lImport External exceed limits of rating curve,/table at Pontsticill Res (Bell) and can not be converted |CYNAWAPMCUI 000277886
18-10-2017 45 Import External exceed limits of rating curve/table at Liwynon Spilway and can not be converted. YNAVWAPMCO 1:000277886
|18-10-2017 15:03:45 [tmport External HRATINGCURVEEQUATION exceed limits of rating curve /table at Hirwaun and can not be converted. ICYNAWAPMCD 1:000277836
18-10-2017 42 Import External HRATINGCURVEEQUATION exceed limits of rating curve/table at Tregaron and can not be converted. ICYNAWAPMC00: 000293976
|18-10-2017 15:03:42 [tmport External HRATINGCURVEEQUATION exceed limits of rating curve /table at Pontsticill Res (Bell) and can not be converted ICYNAWAPMCD0: 000253576
18-10-2017 42 Import External HRATINGCURVEEQUATION exceed limits of rating curve/table at Liwynon Spilway and can not be converted.
18-10-3017 15:03:42 Tmport External FRATINGCURVEEQUATION exceed mits of rating curve/table at Hiwaun and can not be converted
18-10-2017 10 Import Excternal HRATINGCURVEEQUATION exceed limits of rating curve /table at can not be converted.
18-10-2017 14:58:10 lmport External HRATINGCURVEEQUATION exceed imits of rating curve /table at Pontsticil Res (Bel) and can not be convert=d,
18-10-2017 10 Import Excternal HRATINGCURVEEQUATION exceed limits of rating curve/table at Liwynon Spilway and can not be converted.
[18-10-2017 14:58:10 Import External HRATINGCURVEEQUATION exceed limits of rating curve /table at Hirwaun and can not be converted.
18-10-2017 14:58:53 Import External HRATINGCURVEEQUATION exceed limits of rating curve /table at can not be converted. ICYNAWAPMCD0: 000293972
18-10-2017 19:58:53 lmport External HRATINGCURVEEQUATION exceed mits of rating curve/table at Pontsticil Res (Bel) and can not be converted, [cruawapmcoo:00e:
18-10-2017 14:58:53 lImport External HRATINGCURVEEQUATION exceed limits of rating curve,/table at Liwynon Spilway and can not be converted. |CYNAWAPMCUU 000293972
118-10-2017 1¢ 53 Import External exceed limits of rating curve/table at Hirwaun and can not be converted. ICo
18-10-2017 14:53:44 lImport External exceed limits of rating curve,/table at Tregaron and can not be converted.
118-10-2017 1¢ 44 Import External exceed limits of rating curve/table at Pentstidill Res (Bel) and can not be converted.
18-10-2017 14:53:44 Tmport External exceed limits of rating curve /table at Liwynon Spilway and can not be converted.
118-10-2017 14 44 Import External exceed limits of rating curve/table at Hirwaun and can not be converted.
18-10-2017 14:53:42 ‘Tmport External exceed limits of rating curve /table at Tregaron and can not be converted.
118-10-2017 14 42 Import Excternal exceed limits of rating curve /table at Pontstidill Res (Bell) and can not be converted.
16-102017 14:53:42 lmport External HRA 2 exceed mits of rating curve/table at Lnyron Spilway and can not be converied,
118-10-2017 14 42 Import Excternal exceed limits of rating curve /table at Hirwaun and can not be converted.
16-102017 14:48:44 lmport External HRA QUATION exceed mits of rating curve/tzble at Tregaron and can not be converied, YNAWAPH
118-10-2017 14:48:44 Import External exceed limits of rating curve,/table at Pontsticill Res {Bell) and can not be converted. ICYNAWAPMCD0: 000293367
18-102017 14:48:44 ‘mport External HRA QUATION exceed mits of rating curve/table at Linyron Spilway and can not be converied,
18-10-2017 14:48:44 lImport External exceed limits of rating curve /table at Hirwaun and can not be converted. ICYNAWAPMCD0: 000293367
18-10-2017 14:48:43 Import External HRA Q) exceed limits of rating curve table at Tregaron and can not be converted. TNAWAPMCO 1:000277878
18-10-2017 14:48:43 lImport External exceed limits of rating curve,/table at Pontsticill Res (Bell) and can not be converted ICYNAWAPMCD 1:000277878
'MCO 1:0002

15-10-2017 14:48:43 Import External WEEQUATION exceed imits of rating curve/table at Linynon Spilway and can not be converted. [CYNAWAPMCO 1:000277878
13102017 14:38:43 Imoort External FRATINGCURVEEOUATION exceed limits of rating curve/table at Hirwaun and can not be converted. ICYNAWAPMCO 1:000277878 S
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Log Browser | Live System Status | Scheduled Forecasts | Moritor | import status|

Actity ID J( I I
/Activity.In.Configuration continuous 18-10-2017 14:23:01
Activity.In.OCModuleDataSets continuous 18-10-2017 14:23:00
/Activity.In.PicientDatasets 18-10-2017 14:23:11
Activity.In.RecordsPendingDeletion i 18-10-2017 15:18:03
‘Activity. In.RecordsPendingUpdateExpiry 18-10-2017 15:18:03
Activity.In. i 18-10-2017 15:21:02
/Activity.In.BlobDownload
Dats

6 : Data Viener
Suewm0q £

18-10-201709:23:21

/Actvity.In,FewsSessions
Actvity.In.FloodMaps
Activity.In ForecastData
Actvity.In Forecasts
Actvity.In.Cathvg
Actvity.In.ImporData
Activity.In.Modfications
In ImportGrids
Actvity.In L
/Activity.In.LogEntri
Actvity.I
Activity.In Tasks
Activity.In
Actvity.In.ImportStatus
©C Warm Model States
Actvity.In/
Actvity.In
‘Activity.Out, CurrentForecast
Activity.Out. LogEntries
Activity.Out WhatifScenarios 16-10-201707:56:32
Activity.Out Modifications
Activity.Out Tasks 16-10-201708:11:15
Activity.Out TimeSeries 18102017 08:23:11
Actvity.Out RecordsPendngDeletion
/Activity.Out, RecordsPendngUpdateExpiry
Actvity.Out PiClientDataSets
Actvity.In/ continuous

5 : Interactive Timeseries

System Monitor 0 X

IFDO1, Incident-Wales urent system time: 18-10-2017 15:15 GMT : 18-10-2017 15:21 GMT
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6 : Data Viewer
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a® 2@ | |

Log Browser Live System Status | Srheduled Forecasts | Running Forecasts | Import Status |
Current TaskRuns

Status.

Currently Dispatched TaskRuns:
Currently Executing TaskRuns:

SjuBWNIOq | £

5 : Interactive Timeseries

6 : Data Viewer

Status Master Controllers

Is Failover

CYNAWAPMCO1
CYNAWAPMCOO

Status Forecasting Shells

CYNAWAPMCOO
CYNAWAPMCO0
CYNAWAPMCOO
CYNAWAPMCOO
CYNAWAPMCO1
CYNAWAPMCO1
CYNAWAPMCOD1
CYNAWAPMCD1

Users logged in

CYNAWAPMCOO Williams, Christopher 16-09-2017 06:33:54
CYNAWAPMCOO MFDO1, Incident-Wales 18-09-2017 13:28:40
CYNAWAPMCO0 Hurley, Sian 20-09-2017 08:22:07
CYNAWAPMCOO Lewis, Lisa 20-09-2017 11:24:06
CYNAWAPMCOO How, Andrew 20-09-2017 14:02:17

B0 FEWIS Wales j System Monitor 01 X

ent system time:20-09-2017 14:00 GMT
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Dashboard Live Forecast Documents

Cyfoeth Naturiol Cyrmru - 3dmi
‘ Natural Resources Wales | E| current User. admin

Current Threshold Exceedances Current Forecast Latest Documents

07:09 on 20 Sep, 2017 Forecast Meteorogical Data (FMD)
Flood Alert Issued at 04:10 on 20 Sep, 2017

0 0 Current Forecast Schedules
Hydromet Guidance (HG)
Observed Forecast Issued at 05:53 on 20 Sep, 2017

Coastal' Default (every 6hrs).

Time of next forecast: 12:00 on 20 Sep, 2017.
Heavy Rainfall Alert (HRA)

Flood Warning Fluvial: Default (every 24hrs at 0700). None in the last 3 days

Time of next forecast: 07:00 on 21 Sep, 2017.
é 0 0 UKCFF Tidal Alert Forecast
Observed  Forecast Issued at 05:50 on 20 Sep, 2017

Change schedule(s)

Flood Guidance Statement (FGS)
Severe Flood Warnming Issued at 10:00 on 20 Sep, 2017

é 0 0 Flood Outiook
Observed Forecast None in the last 14 days

Flood Warnings in Force Notices

Primary environment: Development
All times in GMT unless stated otherwise




Forecast Web Service
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Cyfoeth Naturiol Cymru

Natural Resources \Wales | N ——

Archive Documents

Current Threshold Exceedances
Flood Alert
S o
Observed Forecast
Flood Warning

S
QObserved Forecast

Severe Flood Warning

VN
Observed Forecast

Flood Warnings in Force

Current Forecast
07:09 on 20 Sep, 2017
Current Forecast Schedules

Coastal' Default (every 6hrs).
Time of next forecast: 18:00 on 20 Sep, 2017.

Fluvial: Default {every 24nrs at 0700).
Time of next forecast: 07:00 on 21 Sep, 2017

Fluvial

Default (every 24hrs at 0700)

Forecaster notes

Models for fast responding catchments run
at half past the hour, all models on the
hour. Models take approx. 10 minutes to
complete. Schedules will revert to default

at 2Z2Z00hrs.

Send email notification to:

[ selectall

[ FWDO, North-Dee

[] FWDO, North-West [] FWDO, SW-West

[] FPWDO, SW-East [ FWDO, SEEV

[ PWDO, SE-SWU [ mrFDO

[] [TEMP]FWS Dev Team [ [TEMP]NRW - Christopher
Williams

] FWDO, Morth-East

| Cancel | Change frequency

Latest Documents

Forecast Meteorogical Data (FMD)
Issued at 04:10 on 20 Sep, 2017

Hydromet Guidance (HG)
Issued at 05:53 on 20 Sep, 2017

Heavy Rainfall Alert (HRA)
None in the last 3 days

UKCFF Tidal Alert Forecast
Issued at 13:05 on 20 Sep, 2017

Flood Guidance Statement (FGS)
Issued at 10:00 on 20 Sep, 2017

Flood Outlook
None in the last 14 days

Notices

Primary environment: Development
All times in GMT unless stated otherwise
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Section 1: England and Wales Overview
Hseadling

Frontal rain amving In the wesl on Wednesday afamoon Into Thursday.
‘Genaral Overview Days 10 5
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Turming dry theseafter befiore a briaf spell of mainly light rain spreads In from the west on Friday afternoon; quickly easing as It
heags easiwans.

and Wales. This @in will tum
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along wesiem coasts on Saluniay.
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Tide levels continue to f:all away to neaps during ths pesiod and no coastal flooding lssues are expected.
Known technical lssues:

MunciuT and Drulm a Stamaig radars are out of the compesite due to malntenance work. Dublin radar ks aiso out of composite
e bo Imarierance.
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Section 2: Amplification - All EA regions & NRW
Morth Wiest

ampiincation

Wednesday 20 and Thursday 21

- Penods rain SOming In from the west on Wednesaay

- The heaviest of the rain Is expacied B mmm@gmanmm HRA threshoids may be
r2ached.

Southeny b south-westary Tacing Nigh ground shouid se= the higher rainfall AccumuiEtons but hasvy rain could also e
loweEr 1ying areas at times.
- Best forecast short and medium data can be usad as hydromet best estimate.
- Bee MAE and rakrall map (Figure 1] for further detalis.
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- See MAE and rainall map (Figure 1) for further detals.
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Flood Guidance Statement
10:30hrs Wednesday 20 September 2017

Sunday
24 Sep 2007

Wednesday Thursday Friday
20Sep 2017 1030-2359 | Z15ep 2017 225ep2007
Trend since last FGS

Increased 4 | Steady ->» | Steady -» | Steady -» | Steady ->

Minor flooding impacts are possible on Wednesday and Thursday in parts of Wales and
south-west England.

Saturday
2350p 2017

Specific Areas of Concem Map 1: Wednesday 20 and Thursday 21 September
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Flood Guidance Statement FLOODFORECASTINGCENTRE
10:30hrs Wednesday 20 September 2017 B |

Assessment of flood risk

ﬁ' Surface water

The surface water flood rizk & VERY LOW for the next fve days.
Minor surface water flooding impacts are possibie on Wednesday and Thursday in parts of Wales and south-west England as shown

n Specfic Areas of Concern Map 1. Minar impacts are pessible but not expecied in the north of England. Urban areas are most
prone. Frolonged and at times heavy rain may affect these areas from late Wednescay and through Thursday morning.

s Rivers

The river flood risk = VERY LOW for the next fve days.

Minar river flooding impacts are possble but not expected on Thursday in parts of Walles and southwest England. Prolonged and at
times heawy rain may affect these areas from Late Wednesday and through Thursday moening.

0 Coastal/Tidal

The coastal/zical flood risk & VERY LOW for the next five days, despite high speing tides through this week.

1‘{& Groundwater

The groundwater Hood risk = VERY LOW for the next five cays.
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9 H— ) % Current forecast location: Cwmianerch There are no aciive comments fr this location.
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Time/date of ferecast: 13:11 on 24 Oct, 2017
Locations Details Graphs. Data
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Date, Time Merged Precipitation (mm) Observed Level (m) Forecast Level (2D Updated) Forecast Level (2A Updated) Forecast Level (2D Simulated) Calculated Flow (m3/s) Forecast Flow (2D Updated) Forecast Flow (2A Updated) Forecast Flow (2D Simulated)

23/10/2017 13:00 012 133 137 31.02 3102 31.02 34.50
23/10/2017 1315 006 132 137 30.88 3088 3088 33.88
23/10/2017 13:30 0.00 133 1.36 31.02 31.02 31.02 33.33
23/10/2017 13:45 012 133 1.35 31186 3116 31.16 3283
23/10/2017 14:00 015 133 1.34 31.43 3143 3143 3234
23/10/2017 14:15 006 E 134 31.50 3150 3150 3188
23/10/2017 14:30 0.00 1.33 31.64 31.64 31.64 31.34
23/10/2017 14:45 0.06 E 132 3157 3157 3157 3084

23/10/2017 15:00 0.00 E 1.32 31.71 3171 3171 30.52
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23/10/2017 13:00 012 133 133 137 31.02 3102 31.02 34.50
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Future developments

Open Archive
Improved utilisation of cloud environment
« Scalable shell servers
« Greater running of large datasets
More data sharing via API service
» Gridded data
* Live data feeds
Improving run times of forecasts
Better utilisation and visualisation of ensemble forecasts
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Any questions?
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