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Stand Alone System

(Distributed system available
but not used for Pilot)

FEWS Explorer
Main GUI
Task Running

Running models

Through adapters
Under control of FEWS-GUI

FEWS for CHPS pilot 04/06/2007

AWIPS/Linux

DELET FEWS GUI
T ——..

DELFT FEWS Operator Client

Input Data Results
PI-XML PI-XML

Module Adapter:

Native
[~ Date| |

| Native_ |
Date

FTP Server

Module Engine
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CHPS FEWS Pilot software architecture

[SAC-SMAJHT adapter | Key
- = : OHD provided
_ [[soBEKadapter | ] oelftprovided
SAC-SMAHT | [ SNOW adapter |
model A - RTi provided

THIS DOCUMENT

ONLY ADDRESSES

- | DELFET PROVIDED
- COMPONENTS
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CatchAvg
Calculate catchment average precipitation
based on rain gauge data

v

FlowToLevel
Calculate rated flows using rating curves

WhiteCart_FlowForecast

WhiteCart_MergePrecip WhiteCart_EvapProfile
Merge Catch Average and Radar rain data Create typical profile of evaporation data.

v
WhiteCart_InterpolatePrecip
Interpolate precipitation data to ensure
complete series.

v

PDM_WC_<Name>_Forecast
Run the PDM module for catchment
<Name>
v

KW_WC_Combinelnputs_Forecast
Combine PDM flows at Letham and
Waterfoot

2

KW_WC_Combinelnputs_Forecast
Run KW models for reach <name> to
Overlee
v

ARMA_WC_WhiteCartWater_Forecast
Run ARMA module at Overlee

v

ISIS_WhiteCart_DataPrep_Forecast
Run data preparation for ISIS run

v

1SIS_WhiteCart_Interpolate_Forecast
Ensure all inputs to 1SIS model are complete

!

I1SIS_WhiteCart_Forecast
Run the ISIS White Cart model

CheckThresholds
Check threshold crossings in forecast time
series

FEWS for CHPS pilot 04/06/2007 6
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Open interface to models
General Adapter Module

e Published interface (XML)
e Module adapters

OpenMI adapter

Philosophy

 No model intelligence in
DELFT-FEWS

 Model intelligence vested in
model adapter

FEWS for CHPS pilot 04/06/2007
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DELFT-FEWS

Model

Adapter

Model

Native
format
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Running modules in a workflow

Communication:
Time Series

>
l

FEWS for CHPS pilot 04/06/2007
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General Module layout

Request data
from datastore

Write data
to datastore

FEWS for CHPS pilot 04/06/2007 9
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FEWS Configuration

Main DELFT-FEWS Configuration
(Stand Alone: Config directory)

e Various section
— RegionConfigFiles
— SystemConfigFiles
— ModuleConfigFiles
— DisplayConfigFiles
— WorkflowFiles

FEWS for CHPS pilot

04/06/2007

All configuration in XML format

Locatios, Parameters etc.
Main system config

All “processing” modules
Displays

Defintion of workflows

11
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XML Configuration and XSD Schemas

« Each XML configuration adheres to a XSD schema

 Independent check on correct information
— Required Items
— Optional items

— Types
XML XSD
Config [~ Definition
\_/_

FEWS for CHPS pilot 04/06/2007



Defining Locations

Locations.xml
{} geoDatum WWES 1984
& Cormment Lacations -

> focation (61)
= Comment
> focation (25)
= Comment
focation (39)

2

= id
ABRME
BlRMS
SABMS
HWH S
DILmME
DOBMS
FGOMS
HWDME
HICHE
BJI
CEM

=T - - - R E R S E TR,

=k | =l
=k |

13 Tl

FEWS for CHPS pilot

Santiam

MAPMAT locations Santiam

Locations -RedRiver

= name
Ahercrombia
Baker

Sahkin

Haul ey
Crillwarth
Dilkwarth Local
Fargo
Harwood
Hickson
Bemidji MW0S

Croakston Muncipal

Airport

Matrnit | alroc Airnnt Rod Rivar Racin

{} description
Wild Rice River |
Stoney Creek =
Buffalo River Sour
Buffalo River
Buffalo River
Buffalo River
Fed River
Sheyenne River
Fed River

Fed River Basin
Fed River Basin

LT

LT

04/06/2007

<l-- Locations -RedRiver--=

=location id="ABRME" name="~Ahercrombie"=
=dezcription=wild Rice River=idezcription=
=zhortMames=Abercrombie=lzhorthames=
=x=-96 . 783=lx=

=y=d6 465=/yv=

=7=27E 740=fz=

=focation=

=location id="BKRMS" name="Baker"=
=description=Stoney Creek=/description=
=zhortMame=Baker=izhorthMame:=

=x=-06 SE0=f=

=y=dB Fd0=iy=

=Nocation=

=location id="SABM3" name="Sahin"=
=description=Buffalo River South Branch=Ifdescription=
=zhortMame=Sabin=/zhortMame:=

=x=-96 B2T fx= .
=y=4F TTG=lyv= ‘

=ilocation= 740
=lacation id="HM\YMS" name="Hawley"=
=de=cription=Buffalo River=/descrigtion:=
=zhartMame=Hawley=rzharthame:=
=x=-06 320t
=y=d6 Bal=M=
=iocation=
=lacation id="DILMS" name="Dillwarth"= HTT
=description=Buffalo River=/descrigtion=
=zhortMame=Dilwarth=/zhortkames= 540
=x=-06 661 =fi= 328
=y=d B D6 == BT
=Nocation= qo4
=lacation id="DDBEMS" name="Dilwarth Local"= '
=description=Buffalo River=/descrigtion= Ton

=zhortMame=Dillwvorth Local=izhorthames=
=w=-AR 5MN=l=

13



LocationSets

« Allows Defining locations with common properties

. Locatlons ‘may exlstln various “sets” :
. Apply operatlen to set of n locations - rather than n tlmes to

=i Iocauon per time
B 'h 'E.'ﬂ' e
Iucaﬂmriet {2 Q} .

2

=id
1 HydroStations
2 HydroStations_Santiam
F Resenairs_Santiam
4 HydroStations_RedRiver

5 |Ratings_RedRiver

FEWS for CHPS pilot

A FvtornalFnrorac 1 RodRivar

kN

.
oy

.

{} locationSetld
> locationSetd (2

04/06/2007

{} locationld

= focationtd (5
> focationtd (3)
focationfd (3

.3

> focationtd (5
w e atinuded (40

Abe et
1 ABRME
2 BKREMS
7 |SABMS
4 HA MG
3 DILME
G FGOME
7 HWDME
8 HICHE

14
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Running a model through the General Adapter
SACSMA GPRO3IU Historical 1.00 default.xml

generalAdapterRumn
= xmins
= xmminsixsi
= xsi:schemaloc...
= general
~ activities

FEWS for CHPS pilot

hitp My il d et R lifenes
bt ihanante w3 orgli 2001 ML chema-instance
hitp it el d el nlifewes hitpoifess wldelft.nlfischemashiersiont . OfgeneralddapterBun xsd

« gxportActivities
> exportStateActivity
exportTimesSeries Activity
{} exportFile inputs xml
timeSeriesSats
:| > timeSeriesSet ()
> exportParameterActivity

+ gxecuteActivities
« aveciteActivity
command
:| {} className ohd.hsebfewsadapter Fewsadapter
arginents
:| ¥ argrmrent (10
_ Ll {} timeOut 30000
« fmportdctivities

« jrrportState Activity

{} stateConfigFite |%R0O0T_DIR%/states/states xml
importTimeSeries Activity

{} importFife sacsmanutputxml
_ _ > timeSeriesSeats

k|l

04/06/2007 15
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Worlkflows

‘hydrologically” logical sequence of running modules
 Multiple modules/steps per segment
e Granularity configurable

— Workflow per forecast group
— Workflow per segment

Demo
Amend the Fluvial _Forecast workflow

Provide a “new” workflow that runs the Great Peter Inflow
segment only

FEWS for CHPS pilot 04/06/2007

16



hittciasanee el d elft nlifesws

hitp s w3 argf 2001 ZMLSchema-instance

= xsi:schemal oc...

g el o e . 0 [ifesaes
hitpciifews widelft.nlischemasiersion  Ohworkflow xsd

= versiofn

1.1

= activity (T}

& Comment

|Green Feter Segment

A activity (8)

{3 nmindependent

{} moduleinstanceld

true

SMOWMELT_GPRO3IU_Forecast

true

SMOWMELT _GPRO3IL_Forecast

true

SACEMA GPROII_Forecast

true

SACEMA_GPROZIL_Forecast

true

GPRO3 _WeighTS_Forecast

frue

UMITHG_GPROZI_Forecast

true

ARMA_GPRO3_Faorecast

W W ke =

true

ROUTE_GPRO3_Forecast

& Comment

Foster Dam Segment

= activity (9

t T

FEWS for CHPS pilot 04/06/2007
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CHPS FEWS Pilot

Current Pilot

« Explore/Demonstrate using FEWS for providing forecasting
capabilities

« Explore/Demonstrate modularity of FEWS in delivering this
and how this approaches the SOA concept

Pilot basins/Segments

e Santiam in NWRFC
« Buffalo River and Red River SOBEK model in NCRFC

FEWS for CHPS pilot 04/06/2007
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Setting up the CHPS FEWS Pilot

Approach to configuration

e Static data (Locations, Parameters) slides 21-23
« Importing data from external sources slides 24-25
 Pre-processors (MAP, MAT) slides 26-27

e Models slides 28-33

— SNOW-17, SAC-SMA, UNITHG, SARRESV, SARROUTE, LAG-K,
TATUM

 Additional Data handling slide 34
 Displays slide 35
— PLOT-TULSA
* MODs slides 36-38
e Calibration of models slides 39-48

FEWS for CHPS pilot 04/06/2007 20
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Static Data

Locéfiohs Q-Bu-ffalo River & Red River

Cownstream Boundary

k Buffalo River
Dillworth Local -
Buffala River
DDBMS Hawlay, M
HWYME
Foracast Pairt
Euffalo River b
Dillworth, MM
DILMS '—|
sh Ri Forecast Point
EyEnne Iiver South Branch Buffake R
Harwood, ND Sabin, MN
HWDNE SABMS
Forzcast Point
Stoney Cresk
Baker, MN
Red River SEvE
Fargo, NOV
. FONE
¥\ Dillwarth Local Forecast Point
Red River
% =, Fargo Local =
il . FGONE
1 Floachart Hay.
- M
ahin -
¥ Sahin [
i Computed
o ; FEWS
Wild Rice River (D) R River Computed
Abercrombie, MD Hickson, D
ABRMNB HICME

FEWS for CHPS pilot 04/06/2007 22
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« MAT

— T available at various
resolutions

— 24h data disaggregated
— 3h data aggregated
— Merged with 6 hr data

— MAT calculated
» Weights (distance)

» Elevation normalised
using temp lapse

FEWS for CHPS pilot 04/06/2007
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Configuring pre-processors

« MAP
— PP24 used as backup to 6hr
— MAP calculated as weighted PP24 ChangeT

average

CalculateMAP

FEWS for CHPS pilot 04/06/2007 27
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Models - Snow

NWSRFS: SNOW-17

FEWS: SNOWMELT
« Degree-Day model | |
- Discrete elevation zones (elevation-areas)

. Inputs
— MAT & MAP (SNOG not used)

e Outputs
— SWE, RAIM, SASC

FEWS for CHPS pilot 04/06/2007 28
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Models - Runoff
NWSRFS: SAC-SMA

FEWS: SAC-SMA

e Legacy model migrated
 Adapter developed by Suddha
 Frozen-Ground model (NCRFC)

 Inputs
— RAIM (legacy)

e Outputs
— INFW

FEWS for CHPS pilot 04/06/2007 29



wi | delft hydrauli€

Models - UNITHG

NWSRFS: UNIT-HG

FEWS: GammaModel
e Allows UNIT-HG routing
e Same ordinates as NWSRFS

* Inputs
— INFW

e Outputs
— SQIN

FEWS for CHPS pilot 04/06/2007
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Models - Reservoirs

NWSRFS: SARRESV

FEWS: SAMRT E &
« Simple Resv model T
« Area-Elevation A

 Spill & setting of Pool elevation
and Q-out

 Inputs
— QINE (SQIN)
— RQOT, FBEL
 Outputs
— SOQIN, PELE

FEWS for CHPS pilot 04/06/2007 | 31



Models - Routing

NWSRFS: SARROUT, LAG-K, TATUM

FEWS: SAMRT
 Muskingum Routing
e Single parameterisation

 Inputs
— QINE (SQIN)
e Outputs

— SQIN

FEWS for CHPS pilot 04/06/2007
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Models - Additional

NWSRFS: - FldWav

FEWS: SOBEK

 Hydrodynamic Routing

« Transformed from HEC-RAS model

. 'Inputs
— SQIN
e Outputs
— SQIN, SSTG

FEWS for CHPS pilot

04/06/2007

&l Data Edit for Node P_406.48 3

n | Friction | Defaults |

Type: |2 Profie - Define dimensions |
Cross sec fion . |P_406.45_3 =

t
o 500

t
1000

t t
1500 2000

t
2500

t
3000

Help |
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N
" . —[1] SQIN Green Peter Inflow
| —[2] SQIM Green Peter Inflow
o8 f \ —[1] QINE Green Petet Inflow
—[2] GINE Green Peter Inflow

= RGIMN Green Peter Dam

e {mars)

Dischar
2
—
=
e

.
e
=
e T
g
-

.42483 1} r
ll‘

&
i
B
—=

04-04-2007 04112007 04-18-2007

00:00:00 00:00:00 00:00:00
[1] 04-14-2007 00:00:00 Current Santiam_Forecast [2] 04-14-2007 00:00:00 Current
- Santiam_Historical
e -

- S
s
=
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Displays

Available through figured displ =
. On thefly dlsplqy*s,?,alsoayallable e —
e . L v ———
Inflows —
(23 santiam Basin 100 —[1]SQIN Green Peter Inflow.
(&2 Green Peter Dam Inflow —[2] SQIN Green Peter Inflow
{2 Foster Dam Local 8 — [1] QINE Graen Peter Inflow
{2 wiaterloo Local o0 —[2] QINE Green Peter Inflow.
{2 Detroit Dam Inflow - ~-RQIN Green Peter Dam i
122 Little North Santiam — =
Mehama Local e — -
[#-2) Jefferson Local 75 —
B @ Green Peter Dam = o ————
~ 85 =
o
) 55
Z =0
- # Pool Elevations g
= | e ® Release —|| az.a68
i B -3 Morth Santiam at Big Clift —
. @ Detroit Dam Release & Big Cliff Outifow 35 -
@ Little Morth Santiam st Mebama . —
i -~ # Mehama (LSM) Flow & Levels
" @ Maorth Santiam at Mehama e
; _,;:-I.' E} 123 South Sartiam st Waterloo 20
- __.-; 1.. . b# Waterloo Locsl & Foster Routed 15.30 | =
- # Effective Local & Channel Loss
| # Waterloo Flow & Levels 10
H # Waterloo Natural 5
E} b Santiam at Jefferson 04-04-2007 04-11-2007 0s18-2007
# Jefferson Local, Waterloo & Mehama 00:00:00 00:00:00 00:00:00
o iSRRI e [1] 04-14-2007 00:00:00 Current Santiam_Forecast (2] 04-14-2007 00:00:00 Current
: Jetfferson Flow & Levels /| |santiam_Historical

FEWS for CHPS pilot 04/06/2007 35
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MODS (2)

Changes to model parameters
 Multiple parameterisat sets available
» Selection of parameter set version

FEWS for CHPS pilot

Scenario Name ; |Change Green Peter UnitHS

- " Al fewy Scenario

Scenatio description |Change Green Peter UnitHG

| 1; Transformation || 2 User Defined Profile | 3:Module Data Set Filefversion | 4:Module Parameter FiIeNersi0n|

|
" Copy Selected Scenario Az ]
l

[ Save Selected Scenario

Select Module Data Set File Select Module Data Set File Version
I |UNITHG_GPR03I_His‘toricaI | 200 A
List of Moclule Data Set File(s) 1.00 defaut
File mm& in WhatifScenario
LIMITHG _GPROSE_Histarical k.00 included
[ Edlit i=ibility ] [ Impport A1 ] [ Export Al ] [ Save All ] [ Close ] [ Help

04/06/2007
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Model Calibration

Historic dataset
1948-2005
(contiguous for smaller period)

Concentrated on Snow models
« “Translation” of parameters from SNOW-17
 UNIT-HG, SAC-SMA same as in NWSRFS

« Reservoirs — mainly geometric data — translation of some
data required (volume —elevation vs area elevation)

 Routing models — simple parameterisation
« SOBEK model — (very) rough

FEWS for CHPS pilot 04/06/2007 39



——[1] ZWE Green Peter Inflovy Upper
700 - ——SWE Green Peter Inflowy Upper E
—_

~ GO0
E
E
=00 -
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& 300 A
S
c 200
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100 -

1}
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Snow Conditions (Upper)

200 4

——[1] 3WE Mehama Local Upper
——SWE Mehama Local Upper

FO0 4

600 4

500 4

400 1

300 4

Snow Cover Depth (mm)

00 4

100 4

——[1] ZMNZG Mehama Local Upper
——Sh5G Mehama Local Upper

Snowe Cover Extent (%)

07-01-1992 10-01-1992 01-01-199:3 04-01-1993 =
oo:00:00 oo:oo:oo Do:00:00 0o:00:00 N

[1]04-01-1983 00:00:00 Current Santiam_Historical i
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200

175

150

1245

100

T4

Snow Cower Depth (mm)

50

5

Snov Cover Extent (%)

e

0v-01-1992 10-01-1992 01-01-19493 04-01-19493
0o:00:00 00:00:00 0o0:00:00 oo:00:00

-‘[1] 04-01-1993 00:00:00 Current Santiam_Histarical

e e " =

FEWS for CHPS pilot 04/06/2007

——[1] =WE reen Peter Inflowe Lovwer
——3SWE Green Peter Inflowe Loweer
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B [1] RAIM Green Peter Inflovy Lower

—[1]INFW Zreen Peter Inflovy Lower
— NP Green Peter Inflowy Lower

Funoff (mm)

Ov-01-1992 10-01-1992 01-01-1993 O4-01-1949:

00:00:00 00:00:00 00:00:00 00:00:00
- [1]04-01-1993 00:00:00 Current Santiam_Historical
g Tl T - e N e
3 R o, e M I T i N, e
- _ i . - e JT-"'-"':"‘:‘ ——
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B [1] RAIM Foster Reservoir Local Lower

—[1] INFW Faster Reservoir Local Lower
— NPy Foster Reservair Local Lover

Funoff (mm)

11-01-1992 01-01-1993 03-01-1993

00:00:00 00 :00:00 0000 :00
- [1]04-01-1993 00:00:00 Current Santiam_Historical
T L S T
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Snov Cover Depth (mm)

Snow Cover Extent (%)

7O

(=1
=
'

h
=
'

&

(]
=
'

=]
(=]
'

Snow Conditions

07-01-1992 10-01-1992

oo:00:00 0o:00:00

[1] 04-01-1993 00:00:00 Current RedRiver_Historical

FEWS for CHPS pilot

04/06/2007

01-01-1949: 04-01-199:
0o0:00:00 oo:00:00

——[1] SWWE Baker
——SWE Baker

——[1] SNZG Baker
——SMNZE Baker
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——[1] SWWE Dillwwarth Local
——SWE Dillvwarth Local

Snov Cover Depth (mm)

100

——[1] SN=G Dillveorth Local -
——ZSMN=G Dilltveorth Local

Snow Cover Extent (%)

a0 4]

iR B
1011

Ov-01-1992 10-01-1992 071-01-1993 Og-01-199:
oo:00:00 oo:00:00 oo:00:00 0o0:00:00

[1] 04-01-1993 00:00:00 Current RedRiver_Histarical

TR Y, 5
. i,
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0.0
175
250
225

Eg0.0

E

175
(=1

&
2125
L

& 100

0.0

Funoff (mm)
=
h

0.ong

w160

744
5.0 1
281

W [1] RAM Baker

—[1] NP Baker
— NPV Baker

O6-07-1992 06-14-1992 05-21-1992 06-28-1992 0v-05-19
0o:00:00 oo:00:00 oo:00:00 oo:00:00 oo:00:0

-1993 00:00:00 Current RedRiver_Historical
e =0 TR z
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—[1] INFW Baker
— MNPV Baker

Runoff imm)

03-14-1993 03-21-1993 03-28-1993 04-04-1293 Od-11-1993
Do:00:00 00:00:00 00:00:00 0o:00:00 oo:00:00

[1]04-01-19583 00:00:00 Current RedRiver_Histarical
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