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NFFS — FFFS Project History

In 2003 National Flood Forecasting System for England and Wales

* Migrate existing regional systems to Delft-FEWS client-server

* Large differences in models and experience (>20 models)

 Harmonisation: national consistency and National Datasets

In 2007: National implementation for FFC
* Close cooperation between EA and Met Office

* Use of new ensemble products for probability forecasting

In 2010: National Bathing Water Quality System

* National Coastal lookup tables for water quality

* Use observed and forecasted rainfall as input




NFFS — FFFS Project History

2018-2019: Future Flood Forecasting System

* One national system for floods & bathing water quality

* Simplified maintenance: scripted configuration from reference
database

 Deploymentin the cloud (Azure)




Future Flood Forecasting System (FFFS)

One system for 7 Regional Centres, FFC and BWQ

Three integrated sub-systems: R&T database, Delft-FEWS, Web Portal

FEWS FFFS Prototype 2 - December 2018 (Stand alone)
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Current Project and Planning

Deltares made a plan with JBA for software developments and national implementation

* Show new Delft-FEWS functionality in 3 prototypes

e Script the Delft-FEWS configuration and use template functionality where possible
* Provide client-server application in Deltares estate

* Develop Reference and Threshold database with all FFFS meta and model data

* Develop Python scripts to script the Delft-FEWS configuration

* Develop new Delft-FEWS functionality

e Configure a National system with NFFS, FFC and BWQFS

* Install system on Azure cloud




FEWS Developments for FFFS

There are many Delft-FEWS developments
planned/realised:

* (Better integration with Microsoft Azure cloud)

* (New Delft-FEWS dashboard display)

* Postage Stamps in Spatial Display

 Spatial Modifier

* Sys Admin developments

* New Threshold Crossing Display / Multiple
Threshold groups

* Forecast Product Information

* Creating a Delft-FEWS config from

a database (scripted configuration)




FFFS Delft-FEWS Prototype 3 (Stand alone)
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Delft-FEWS Software Developments:

Spatial Modifier
*Modifier linked with Spatial Display for grids
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Delft-FEWS Software Developments

Admin Interface Web Service

Admin Interface

For making the system admin information available to external applications a new Delft-FEWS Admin
Interface Rest Web Service is being developed. On top of this Admin interface Rest Web Service a new
Admin Interface is being developed
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Delft-FEWS Software Developments

* Define and visualize multiple thresholds

Fa

Multiple groups can be selected
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Delft-FEWS Software Developments

Forecast Information Display Developments

* Forecast Information Display is being
developed.

* Forecast product comments can be entered,
edited and deleted

* Time series display can show comments
series and comments are connected)
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Creating a config from a database

One of the requests for the new Future Flood Forecasting System in the UK was to to
minimalize XML/FEWS configuration efforts.

As a result it was decided to store all relevant meta-data of the FEWS configuration in a SQL
server database and automatically generate a FEWS configuration from this database.

This led to several design decisions:

All relevant information (meta-data) for FEWS is stored in a (Azure SQL) database, e.g.
locations, thresholds, workflows and model information = a single centralized place where all
information is stored!

A GUI will let the end-user easily edit and update information in the database
The generated config will exists of a static part (templates) and an updated part




National consistent Delft-FEWS configuration

* We want to script the FFFS Delft-FEWS configuration as much as possible
* Challenge for the EA to make sure their procedures are national consistent

* Consistency in processing of rainfall data, data hierarchy, type of models, ..

* Because the project lead is with the Regional fluvial forecasting teams:
* Fluvial regional models are National consistent
e Coastal procedures and models are (not yet) consistent
 FFC models and procedures are not consistent
 BWQFS locations and procedures are not consistent

* The different regional systems have many small modules that are still not national consistent (Thames
barrier, Kflows, Regression, .. ).




Creating a config from a database

Using a database has several advantages:

1. One centralized place to store all FEWS metadata, no issues
with different versions

2. Allows a user to autmatically generate a FEWS configuration
(e.g. export location tables from the Database)

3. Due to the linkages, related configuration is automatically
updated

4. Automatically perform checks to ensure data validity. (e.g. an
ID cannot contain spaces)
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Scripting a National FFFS Delft-FEWS System

 EA (and JBA) is creating a data model that contains most of the reference data for FFFS

* JBA is responsible for populating the data model to the Azure SQL server database and develop a User
Friendly GUI. Forecasters will use the GUI to change the FEWS configuration.

* Gauge locations with additional attributes (Id, Name, X, Y, Z, Region, Catchment, Type, ..)
e Catchments with additional attributes (Polygon, Area, ID, Code, ..)

* Information to exchange data with other systems (Telemetry, WISKI, MO, Warning, ..)

* Processing information (Rain-gauge weightings, Ratings)

* Information for modelling (model type, linkage of models to rivers and catchments ..)

* Information for forecasting (Thresholds, Warning, ..)




Scripting a National FFFS Delft-
FEWS System

Can this EA data model be used directly by FEWS
for FFFS: No!

e Data from the different database tables will
need to be converted to a ‘FEWS friendly’
structure and format.

* We need to write scripts to convert the EA
data model to this ‘FEWS friendly’ format
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Scripting a FEWS-FFFS system from a database
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Creating a FEWS-FFFS data model from EA data model
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SQL queries

 Getting data out of the database: SQL (Standard Query Language)

e SQL is basically a way of telling where (in which tables) to find what information
* And how different tables are connected to each other

 SQLis the link between the Python scripts and the Database
 |Important part of generating the FEWS config

sql = "SELECT FFFSLocationDetail.FFF5LocID, Location.Mame, TabularRating.Flow,’
TabularRating.Level FROM [fews].[TabularRating] Left JOIN [fews].[RatingCurwve]}
OM [fews].[TabularRating].RatingID = [fews].[RatingCurve].ID LEFT JOIN %\
[fews].[RatingGroup] ON [fews].[RatingGroup].ID = [fews].[RatingCurve].Rating}
GroupID INNER JOIN [dbo].[FFFSLocationDetail] ON [fews].[RatingGroup].\
LocationID = [dbo].[FFFSLocationDetail].ID INMER JOIN [internal].[Location] \
OM [internal].[Location].ID = [dbe].[FFF5LocationDetail].locationID’




Rating Curves example
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LovH AsseiTmeSeriesiD | unigqueldentiier Proflle varchar(20) mt‘:ﬁ:;o :2: RatingCurve
Velue decimal(5,2)  key |12 unigueldentfier
MonthDay date RatingType varchar(10)
DataHierarchy i e i — 'I'aIJulamehll:;ql‘.emem‘-"er ——
Ker |° UpDown boslean
Key Hid | Type ‘DataHierarchy’ Rating|Dr unigueldentiier Py e e
Narme varchar(s0) BackupFrofile Hid |RatingType Table' < O IO
HierarchyType varchar(3z) Mame e i) i float RatingGroupiD
Description warchar(100) Level loat
Default boolean
WelrRating GIG Doclean
Key |ID unigueidentiier EA_Standard | Doolean
Source Rating|D wnigueldentifier FFC_Standard  |boolean
Q-}- Key (1D unigueidentiier Hid |RatingType Wi EA_Othes boolean
Marme warchar(50) MNCresms int FFC_Qther boolean
Deseription | varchar(250) CrumpType int Comments varchar(250)
Type varchar(20) Pup Tloat
Date date Width float
ReviewDate | date CSlope: floar
SSlope float
AZ float
B2 float




Rating Curves and SQL

FFRFSLocanenDetall

[ unigueldentilier ; +—
FFFSLociD muarchar(50) -

7 ‘INNER JOIN [dbo ] :===§_n:-:ca:in:r:|[:e:a-ii] ON :'Fé.-.'s-] : fRé:ingE:cup] A
LocationID = [dbo].[FFFSLocationDetail].ID

SQLQuery20.5ql - fo..dev (deltares (107)) & > JEeIKeIVNER (08 {0 SO G L= AN g
USE | FFFES-Gev)

c11]

50LQuenyl7.sql - not connected

M

SELECT [ID]
, [LocationID]
, [Centre]
, [FFFSLocIn]
, [FFFSLocName]
. [IDType] |
, [NameType] b1
, [CatTypeID]
, [Description]
, [Comments ]
, [Organisation]
, [DRNRiverID]
, [RiverLocal]
, [G26_X]
— .[626 Y]

[

.[2]
FROM [dbo].[FFFSLocationDetail]
c11]

-
100 % -

(X Results | [y Messages

ID Location|D Centre FFF5LocID FFF5LocMame IDType MNameType CatTypelD Dlescription Fy
UGAF.. | FCSE42CCFA.. Worhing 152805001 TITCHFIELD WISKI  WISKI B728449A-D8..  Meon
" FDSE42CCF..  Exster NORO2 (NOROZ) &t Northwick TBC TEC BE28449A-D9...  Triten Forecast Output Site - C
FESE4Z2CC-FA..  Exeter 275 S Devon Coast from Dawlish Wamen to Seaton TEC TEC BE23445A-D5...  Triton Forecast Output Site - C
GOF...  FFSE42CC-FA..  Exster LYMHO10 Lyme Reqis Harbour (West Bay: Astro + Surge + Wav  TBC TEC S8E28449A-D9...  Triton Forecast Output Site - C
GEF... D05F42CC-FA...  Exster WCDb West Coast of Dorset (WWest Bay: Astro =+ Surge + W TBC TBC BE28449A-05...  Trton Forecast Output Site - C
G6FFE... 015F42CC-FA..  Exeter WCDa West Coast of Dorset (Portland Q Pier) TBC TBC BE28449A-05...  Trton Forecast Output Site - C

[=r IS I RS LS I




Example script to write XML

12 class RatingCurves:

13 ]

14 def init  (self):

15 g RegionConfigFiles
16 self.outdir = os.path.join(os.getowd(), ‘output’)

17 self.configdir = xf.create subdir(self.outdir, ‘Config')

18 self.dir = xf.create subdir(self.configdir, 'RegicnConfigFiles"')

19 self.relations = db.get relations()

28 self.startdate = {'date’:"19@88-81-81", 'time':'@@:808:88"}

21 self.stageunit = 'm’

22 self.dischargeunit = 'm3/s’

23 self.creationdate = "2818-18-31°

24 »
25 w
26 def add_header(s=Llf, childl ,loc_id, loc_name): ©
27 "**add header’"’ =
28 s
29 childlA = ET.SubElement(childl, "header')

308 xf.add child with text({childla, 'locaticnID', loc_id)

31 ET.SubElement({childlA, ‘startDate’', self.startdate)

32 xf.add child with text{childlA, ‘stationName', loc_name)

33 xf.add child with text{childla, 'stageUnit’, self.stageunit)

81

82 def tabular rating curves(self, root):

83 """ This method calls a dataframe containing the tabular rating curves pnd adds them to an XML file'"'

84

85 df = db.read data("SELECT [FFFSLocID], [Mame], [Flow], [Lewel] FROM [fews].[TabularRatingCurve]"}

86 df = df.sort_wvalues([ 'FFF5LocID', 'Flow'], ascending=[1 ,1])

87 self.add ratingcurve(rooct, df, "table')

a8

a9

o8 def power rating curves(ss=lf, root):

g1 """ This method calls a dataframe containing the powerequation rating curves and adds them to an XML file"''

a2

a3 df = db.read_data("SELECT [FFF5LocID], [Mame],[SeasonID], [RatingGroupIl]|,[SourceIl], [LowerLevel], [UpperLevel],[A],[B],[C] FROM [dbo].[PowerRatingCurwe]'}
a4 df = df.sort_wvalues([ 'FFF5LocID', 'LowerLevel'], ascending=[1 ,1])

g5, df = df.drop_duplicates()

96 self.add ratingcurve(rooct, df, 'power')



Example of a view in the database

Object Explorer

Connect = !Q !E (o} Q

= g foonet-fifs-dev.database.windows.net (SQL Server 12.0.2000.8 - deltares)
= 14 Databases
[ System Databases
= [ ) FFFS-dev
(3 Database Diagrams
(3 Tables
= 3 Views
3 System Views
[} dbo.location
(] fews.FewslLocation
(] fewslmportMapping
(] fewsInputBoundary
El fews.ModelBoundary
(] fews.OutputBoundany
[} fews.PDM

£} fews.PowerRatingCurve

(] fews.RainGauge

[} fews.TabularRatingCurve
[ External Resources

[ Synocnyms

[ Programmability
3 Query Store

Eﬁl Extended Events
[[d Storage

3 Security

5QLQuenyl0.5ql - fo..dev (deltares (123)) + > pEe]ReIIT2 LR | LTl dlalely 1y Tl d=s)

USE [FFFS-dev]
GO

SELECT [FFFSLocID]

JENamEJ
102 %; <ratingCurve:=
103 = <header=
104 <locationlD=0260TH=/locationlD=
105 <startDate date="1900-01-01" time="00:00:00"/=
106 <stationMame=Cirencester</stationMame>
107 <stagellnit>m=/stagelnit=
108 <dischargeUnit=m3/s</dischargeUnit=
109 <comment>generated from the FFFS Database</comment:>
110 <creationDate>2018-10-31</creationDate=
11 - </header=
2 112 o i <table>
= 13 <interpolationMethod=linear</{interpolationMethod=>
114 <minStage=0.009999999776482582</minStage=
1 115 <max>tage=0.89999997615681421</maxStage=
2 116 <row discharge="0.0010000000474974513" stage="0.009999999776482582"/>
o <row discharge="0.0010999999540395355" stage="0.019999599552965164"/>
4 118 <row discharge="0.0020000000949949026" stage="0.029999999329447746"/>
2 119 <row discharge="0.004999999888241291" stage="0.03999999910593033"/>
120 ) <row discharge="0.00800000037997961" stage="0.05000000074505806" /=
7 el I H Lirencester 8.3/ U.go
] 0260TH Cirencester  8.695 0.86
9 0260TH Cirencester 5051  0.87
10 0260TH  Ciencester 9476 088
11 0260TH  Cirencester 10.097 0.89
12 0260TH  Cirencester 10.763 03

@ Query executed successfully.




Automatically generating
Workflows

vy ® The database also contains linking of different
E == models, e.g. precipitation-discharge models

@ @ @ @ | [ (green), ARMA modules (white) and

hydrodynamic models (blue).

|| P————
@ @ (oo [mvo] [ ® [Gomtn] [Aamve] [rmieve]
T These schematics are used to generate workflows

and the Forecast Tree
@ > @ <>

@@

llll)




Automatically generating Workflows

e Automatically generating workflows
> Database contains intelligence of the linking between models

Q “ > Used to create a schematic per basin of all the models and how they are
connected

Delft-FEWS > This information is then used to automatically generate the workflows and

configuration forecast tree
> Workflows are templated: The script will check:

1. What the input properties of the model are
2.  Which type of model needs to be run
3. What the output properties are

> This is used as input for the template




Automatically generating Workflows

Reedyford

ANV #

Thompson Park PDM

Q */‘ i
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Darwen




Scripted Workflows for FFFS

v ML

& workflow
= xmins

hitpitenerw. widelft.nl'fews

{8 Comment

mins:xsi

version 1.1
Run Ribble Ba=in

4] activity (2 1 true PendleVWater_SNOW_Preprocessing_Historical SNOW_Preprocessing_Historical Template
{} Jl o Lisrsiisl {} oLl 2 = properties true SNOW_Reedyford_Historical SNOW_Historical
1 true PendleWater_Historical 3 = properties|true SMOW_CarryBridge_Historical SNOW_Historical
2 true UpperCalder_Historical 4 | = properties true SNOW_TrawdenBrook_Historical SNOW_Historical
3 true LowerCalder_Historical 5 = properties|true PDM_Reedyford_Historical PDM_Historical Temporary
4 true UpperRibble_todrnford_Historical & = properties true PDM_CarryBridge_Historical PDM_Historical_Temporary
5 true UpperRibble_toHenthorn_Historical T|™ propen!es true F‘Dr.1_Trﬂw|:IenFlruu.k_Hlsturlcal F‘I}M_Hlstclrlc:aII_Tenjpurﬂry
- - - & = properties true ARMA_PDM_Historical ARNA_PDM_Historical
6 true LowerRibble_Historical 9| = properties true ARMA_Reedyford_Historical CEH_ARMA_PDM_Historical
7 true Darwen_Historical 0 | = properties true ARMA_PDM_Historical ARMA_PDM_Historical
8 true RibbleEztuary_Historical 1 = properties|true ARMA_PDWM_Historical ARMA_PDW_Histarical
. 9 true SavickBrook Hiztorical 12 = properties|true FMP_PendleVVater_PreProcess_Historical FMP_PreProcess_3_Historical

hitpoitenew. w 3. orgf2001XMLS chema-instance
¥zi:schemalocation hitpoiteoew. widelft.nl'fews http.//fews. widelft.nl'schemasiversio

& workflow
= xmins
= xmins:xsi

hitp:/heewwe weldelft.nlifews

hitp:iteewewe w3 orgf2001XNMLS chema-instance

= xsi:schemalocation hitp:/fwwew widelft.nlifews hitp:/fews. widelit.nl'schemasiversion. 0w orkflow xsd
= version 1.1

¥ properties
activi

{} properties {} runindependent {} moduleinstanceld

= properties true

FMP_PendleVWater_Historical

{} moduleConfigFileName

FMP_Historical

14 | = properties true ARMA_FMP_Historical ARMA_FMP_Histerical
15 = properties|true ARNMA_FMP_Historical ARNA_FMP_Historical
16 true FMP_Simulated_FlowToLevel_Historical FMP_Simulated_FlowTolLevel Historical
17 true FMP_Updated_FlowTolLevel Historical FMP_Updated FlowTolLevel Historical




FFFS Project plan and proposal

All developments, configuration activities, milestones, training, documentation included in MS project

* Many dependencies between EA deliverables, FEWS developments, JBA developments, FEWS
configuration activities.

 All developments and configuration must be completed by August 2019
e September-December 2019: parallel running of NFFS with FFFS
* 1January 2020 switch to new FFFS system

|




Questions

@ FEWS FFF5 Prototype 2 - December 2018 (Stand alone)

File Tools Options Help

B@HMr2@EERBE A 2
Q Q &M q Q England and Wales ~ | & (D)
“ N

H M &
. Catchments
X Flood Warning levels A
~ ||, Radar
~ . Imported Radar E
.
# H19 Radar rain with gauge
X H13Nowcast rain accumul;
~w ) NWP forecast
X Short Range NWP
X Medium Range NWP
~ ¥ Mowcast Ensemble (NCENS)
~ X Rainfall members
XK Members 1-24
. Member 01
» Member 02

. Member 03 2
4 I [3

5 : Forecast Tree

Isle of Man

IristiSeq

6 : Data Viewer

3= Brem: e'r. haven
Groningen
- Bramen
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|
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Deltares

Thanks for your attention
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