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CWMS

An Integrated
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IHISteR

rleifrls sysiens gorle, PCs,

WorksEtons fzlide over elnfrei)e

funcions, sorme rezlime rroceline),

aip)el cleitel freiniclliie), corooreis

WEDBS rnoclerrizztion olein avalves all major
zipcl Worl og) rroclerrized sysiens) wa‘ersheds.
gaejifls

2007

Vignuzlfezis
COJIECHBRSIEIA0E;
aiicly/sis;
|plieforeizitiog),
MEEEIIRNENISIENHE
clzitzl jeiofif)s

Aligppleiiec] ettt sysiangs, seialliie : ‘
wroziclezist of clzitzl, rrigelelinie) tools CWMS integrated suite of

olavslw, dadloymisnt of Felids hydrologic, operations and impact
COMPUERSYSIEMS) analysis models available,




CWMS ModemizateriEre|ect

Hardware/SeftwareViodemizaien = 19015
IHardware Medermization Completed; SEINNYGHKSIEeNS:

Seftware: Develepment Lo ya= 20010 EiXed schedulerand
pBudgeteadl projecth=EPRIPNURCE:

— Jiest lnstallations = SWVersions; 1999 =200

CWIVIS Deployment VB0 I Uiy 2000 - December 2002
<18 MeRths>:

CWIVIS SeiiwarerUpdaierionVit4-Dee 2005
CVVIVISISeiwarerUpdaierier Vi 5 Eelh 2007
VVersioniZiONiareerdaier Spring 2008




CWMS NVanagemenpuahezin

o Program: VManaeer Jeny \WenhnCECYVEEVA=
Overall Direction ancdRiogmiVaneeement

o Adviseny Grotp(AG)MSEIEevelFACVISeR/ Boa)
fier PVIreRiEelicies ancaiVig|erISsues

o CWNMS UsersiRepresentaiverGrotp (CURG):
UserRepresentaverEon Each Disthict and
VISE; ldentiiyASystemr RequIrements, Euture
IDIECHBN CIRECRINEFSYSIEMINISSUES.




CWMS EnterprseVianagement

o Enterprise managementplandecuimenisAuiozZ=

https://cwims. hee.usace.army:mil/cweinie/decuments/CWIVISERIerprselVanagementuRlam\V A1t pai

— Plan assures corperaier CYWIVISHesoureces areravailanleraralfoiices ol
the Conps and ane appliedinia censistentanc eleciuVve manner:

— Management el ther CYVIVISHS 2 CoePEaUVEElior s eiveen the VWaler:
Vanagement andipiermaieniVianagementcemmunites:

o Coniiguranen CeneiEoadNCEE) reporis e PV
andiS eEnieprseNanaeEmeRivedy, INClUdes:

— CWIVISPAAVISEI/AGIeUp (AG)
SVISECHBIvision/Region) WalerVianagement representatives

J Ssitaqs) Paveloder
S CURGChHamENn
o CEIVIREpreseniatives

—piermauenrAssurance: Securty Officer




CWMS Software lntegrates e Piecessing
from Data te Water VanaeEemenIDECISIONS

o v

Data Processing Forecast
Data Storage
Modeling

Public and
Cooperators

y

Water Control
Management
Decisions




CWMS - Majer ConpeRents

o Datalhase
— Steres hydremei daizin @racielDEMS
— Vianagesiretievallane cispl 2y e Same

o [DataACqUISIIeRN@IISERAIGIS)
— CollecisirealFiime aataiienirdaie Stieams
— [DECOUES, VAlICaES, and transionms the raw data

s ViedelingNiEerecasts)
—Vianagesimedelfconiiguraliens ior watersheds
= RUNSIMedelsHierr eperational forecasts




CWMS System Compoenents

. Current Data
Transformer Verifer

A

Model Results

~

Extract/Post
|

Model Working Files GIS Process/ Alarm
CorpsView

Status
HFP (ArcView)

T ) DA [ ] ]
HVS fiRessimll RAS | FIA | FsP [ 1]

CAVI IServer




Data Acquisition

Transformer Verifer

DB Interface

Extract/Post
|

Model Working Files

HFP

\HI\I/IS {Ressim| RAS f A |

CorpsView
(ArcView)

Current Data

A

Model Results
ﬂ@
Process/ Alarm
Status

pa [ 1]
FSP [ 1]




Database Services

Extract/Post
|

CAVI IServer

Model Working Files

GIS

CorpsView
(ArcView)

Current Data

A

Model Results

=

Process/ Alarm
Status

pa [ 1]
FSP [ 1]




Data Dissemination

Transformer

Verifer

Extract/Post

Model Working Files

CAVI IServer

HFP

<

GIS
CorpsView
(ArcView)

Current Data

A

Model Results

~

HMS fiRessiml{ RAS { FA

Process/ Alarm
Status

pa [ 1]
FSP [ 1]




User Control and Visualization

Current Data

Transformer Verifer
T 1 s by

A

Model Results

A~
Extract/Post @

|
Model Working Files Process/ Alarm
CorpsView Status

HFP (ArcView)
T ) DA [ ] ]
HVS fiRessimll RAS | FIA | ESDP %%%D




Simulation Modeling

Transformer

DB Interface

Extract/Post
|

Model Working Files

HFP

CorpsView
(ArcView)

\HI\I/IS {Ressim| RAS f A |

Arcinfo

Current Data

A

Model Results
ﬂ@
Process/ Alarm
Status

pa [ 1]
FSP [ 1]




CWMS Client=Senver

Archltecture

o CWMS Client

— Principle userinieracetortherC\WiVIS seiiware
o Refreveshydremercaiaierploinaranc eciimg
o Graphic displays:imeaplackgiouneds; GUIS pleis:::
o Relfeves moeelfparameiersiierediing

o Conveys medel cenirel reguests 1o Sernvers

o GVVIVIS SEREY:

— PIeOVICES e Sy Stem ieSeUCES) 16!
sESUpperTMUIIECIENt aCCESS e/ modelsiand databhase
s Vanagesthyeremer daia o) Clients
ssVianagesimodelfparamerers and state infermation
s PErenms medel iuns




Components en CentraiCompuiers

Transformer Verifer

Extract/Post
|

Model Working Files

D l\é\tleerser

HFP

\HI\I/IS {Ressim| RAS f A |

CorpsView
(ArcView)

[ A—

Current Data

A A

A

Model Results
ﬂ@
Process/ Alarm
Status

pa [ 1]
FSP [ 1]




Components on User PC

Transformer

Verifer

Extract/Post

Model Working Files

Current Data
A A

A

Model Results

=

HFP

AN |

CorpsView
(ArcView)

HMS fiRessiml{ RAS { FA

Process/ Alarm
Status

pa [ 1]
FSP [ 1]

oD [




CWMS ComponeRts

Data Data Base
Collection

Modeling
Information
dissemination




Data Acguisition

e Collect:

= Staticreata:physicalidaiaermedel
develepment

= Redl-time daia: GlsEIVErSiezn
IOV, PreCIplie e tEMPErELUIE; \s‘/n i
Watelirgualitysrgatersetiings; Esenolr //'i‘éi

S Decoledvg i ‘ / / \

o \Validate
o lianASHorm




Data Acquisition; Vieduie

[23 CwWMS CAVI - hec64 - nbpoto
File  Wiew Data Acguisition Tools Help

Data Acquisition

Tirre Wirnd ow |

Start: 06 Fel 2001, 00:00
End: 13 Feb 2001, 15:00
FOT: 13 Feh 2001, 14:43:10

Ipdate Plot lcons

Shef

Cirat

IHDrkspace nbpota opened




Data Status SummeaR/ilicele

Data Status Summary

File Edit

200 Start Tirme: | 00:00

Start Date: | 16 Apr 2001
End Time: | 12:00

End Date: pr 2001

Consider o when no repart atter I 3 hours

Fort




Data Validation Editer

[23 Data Validation Editor
validate Edit Options

Data Set |Adrian.Precip.lnst.D.D.DCP—rev

= Previous Data Set | Mext Data Set = |

1000
a0
200
700
600
A00 -
<00 -
300
200
100

o T
2100 24:00 12:00
22fpr2001 23 40r2001

Adrian. Precip. Inst.0.0. DCP-rew

Estimate/Entry Revised Estimate |
DatelTime

Qual Qual
mim mm g Accept |

23Apri001 0846 d
23Apr2001 1046
23Apr2001 1146 e |
23Apr2001 1246
23Apr2001 1346 J (e et |

23Apr2001 1446
23Apr2001 1543
23Apr2001 1546

23Apr2001 1615
FLAREINNA AR j

EormmibEhEnueEs Whdm Chatnes

IMESSEI.UES




Data Storage

ole oy mul?pl




Data Dissemination

O Common Information source
me ation placed on WEB-

 Available to Corps users & outside
interests
» REal-lime avallar




Data Visualization

Elevation (ft)

[T -
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REGERWOLR BNFL
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Bald Eagle Cr. for the WCDS Project

Existing Conditions

12/30/99

Legend

[——
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Egi Impact Action Report
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Action

Tima
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SBHGEN frun
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Cottage Area

Flood ¥arning Stage

Initiate Reconnaissance and

12Mov3a 03:00
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Flood Stage
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Damage to Infrastructure, La

(Close Life Lines, Roads/ Loc.

12Mov3a 0500
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12Mov3a 0500
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Zero stage reading
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Elevation of Grant Street Dam
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Handrails at Summer Beach
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Grant Street Dam platforrn el
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12Movaa 01:00
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Begin levee patrol

12Movaa 02:00
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1 2Now3a 03:00
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1 2Now3a 03:00
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1 2Now3a 03:00
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Base elevation of Closure Str.

Nane
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1 2Mow84 0600

(Close Closure Streutures No

1 2Mow8a 07:00

Evacuation Alert Stage

Prepate for Lock Haven evac

1 2Mow8a 07:00

Danger Stage

Evacuation of Lock Haven

1 2Mow84 13:00




IData Visualization

.

=~ CWMS CAY] - Local - BaldEagleDemoPC

File ‘iew Data_Misuslization Tools Help

Module: |Data¥isualizatinn V| con Selection Type: Maone | Walue:

Thurmbnail —|Elevatio

@ Threshold :_Tntal . P St e
Cumulative Threshald [T BV Flouy

Symbal Min e Wyindoy...
Average
X y 2002, 12:00

Last Report
End. Zomay 2002, 14:00

Current: 21 Jun 2006, 13:08:14
Time Zone: GMT-05:00

Blurnzi ' [ Update Plot lcons
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File Wiew Data Visualization Tools  Help
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Data Dissemination

Corpsz of Eng Water Contrl: Lake Sumry - Hetzscape 5 F
File Edit %iew Go Communicator Help 1 9 9 A 4 s = & @ @

Back  Forood  Reload  Home  Seach Metscape Pt Secuity  Shop  Cion
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Real-Time SimulatenViedeling
for Decision SUpPPokt

| see a hurricane
In your future.

N N
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Watershed Modeling

O
s

Modeling L g

(Hydrology) (Storage)

HMS __. ResSi

\/\ FIA‘_‘_ RAS

(Damages) (Hydraullcs)
' nformation

dissemination



Moedelingrhion
| Decision SUpPort:

Hydrelegic/shydreulicrsimulauon
MEedelS o short-termm forecasts anad
BVENL SCENaNGS

DISCreteNmeeelsideVveloped eutside
CWIVIS ana thenlinkear teogetier

Spauallydistiilited Imedels

WpIcalAUSE GREWEEK 6ff 0lServed
gdatarandrevaluate results two weeks
INLe; the future

EValliaiera Varety of sScenarios:
— EUite precipitatieon amounts and timing

— REeservelr eperations
— [Levee failures




Model Results

SAYERS-PODL/ELEY/01MAY2002, 1HOUR/MOCOBD/
Edit iew

B40-
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Flow [ofa)

May2002 Jun2002
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Impact Area

Tabular Infermation

Impact

Action

Time

Initial Forecast

Modified Releases

Cottage Area

Flood Warning Stage

Initiate reconnaissance and alert appropriate p

22Mar2002 0600

22Mar2002 0600

Flood Stage

Full alert, warn of potential evacuation.

22Mar2002 0700

22Mar2002 0700

Damage to infrastructure, landscape, etc.

Close life lines & roads to everyone but local tf

22Mar2002 0900

22Mar2002 0900

Egress begins to be a problem.

Evacuate residences & perform surweillance.

22Mar2002 1000

22Mar2002 1000

Max Flood Stage -

25Mar2002, 07:00 562.63 ft | 25Mar2002, 07:00 562.63 ft

Max Flood Stage -

Lock Haven

Zero stage reading

19Mar2002 1000

19Mar2002 1300

Flap gates of interior drains under water

Check drains to ensure operation

21Mar2002 2300

21Mar2002 2300

Elevation of Grant Street Dam

22Mar2002 0100

22Mar2002 0100

Handrails at Summer Beach nearing inun

Remove handrails & close Grant Street Dam p|

22Mar2002 0200

22Mar2002 0200

Grant Street Dam platform elevation

22Mar2002 0400

22Mar2002 0400

Flood Warning Stage

Begin levee patrol

22Mar2002 0600

22Mar2002 0500

Flood Stage

River overtops bank

22Mar2002 0900

22Mar2002 0700

Bath house floor elevation

Close bath house

22Mar2002 0900

22Mar2002 0700

Prepare to close Closure Structure No. 3

22Mar2002 1000

22Mar2002 0700

Close Closure Structure No. 3

22Mar2002 0800

22Mar2002 0800

Prepare to close Closure Structure No. 2, notif

22Mar2002 0800

22Mar2002 0800

Close Closure Structure No. 2

22Mar2002 1000

22Mar2002 1000

Max Flood Stage -
25Mar2002, 07:00 562.07 ft

Max Flood Stage

- 25Mar2002, 07:00 562.07

ft




Inundation
Mapping

Delineates; geegicpRiciexteRieiNieeaing
usmg model results & topography




CorpsView: Displays

B51,680.51
432695027

Print o] Stream Gages
= L]

Biald Eagle 3 « Damlake Gages
Baltimore District o

MNEBFoto ﬂ Precp Gages
o

ﬂ Nab_projects
Ay

Origin: (656,699.84, 4,359,330.47) Extent: (47,818.06, 36,061.88) Area 1,724413,734.27 sq




CorpsView! - Siter Infernaiien

f".i{ Corps¥Yiew

M Bl@NBIE) (e =z [X] W]

_| Nab_projects
A
«1 Bldgs

f’ﬁ\ldentify Results
1: Parcels — Baldl Eacle Twnish




The Modeling Precess

1) Check status & currency of real-
time data

2) Select a forecast time

3) Adjust model parameters

4) Perform model computations
5) View results

6) Modify model parameters as
necessary

/) Re-compute simulation




(rene) CWMS

Observed N Observed

@ ViedelNSrakiine

Observed and Future
Precipitation

HEC=HIVISFcomputesHiorecasted iows e

= @PSenediprecIpliatieRNirem
NEXRADERENEIRFGECES

= ElilreNprecIpIauen ferecasts

ane secenanos

= @npsenved iow

RESSIM SIMUIAIES FESERVOII Gperations and
dewnstream iews firem HEC-HMS, flows.

HECERAS cCompuites stages and inundation
areas firem Ressin flows.

ElATcemputes damages and impacts from
IHEC-RAS stages or ResSim flows.

IntRdatien areas and' depths are displayed
I CorpsView, an extension to ARC.




CAVI Model Interifaceraned ©onitrol

5 CwMS CAYI - HEC ¥1 Production - BaldE agleD emo
E”E! Eljﬂ EiE!'I.I'I.I‘ FI:IrE!EEEit EEpm‘tE; Iljlle; HEIp

Executes and
controls various
models

Set model
parameters

Vistializer Restulits

Generate and
Compae
Alternatives

‘emote Workspace EBaldEagleDemo opened




CWNMS Simolation
Viedeling

MeGElNG pPregiamsiEXCange UMe=Seres
andicunve datartheueirEECEDSS

VeaElNrepresentations are Sent: o) the
CAVIFClient firen the: CYWINIS server

VieeEINparamELers aie modiiied i the
CAVIFVIedelnterface and sent hack to
e Sen/er

Vie@elsrarerexecuted onl the: Server

= Allews) severall USers; tor access models
andiview results at the same time

— Censistent and central storage area

Results and! “alternatives™ are view and
compared on multiple CAVI clients




CWNMS Simolation
Viedeling

sh [Userselects e fiorecast e
= ypically arcotplereioursield
— Al elzitel 15 aloWal t g ie tarieilnge
= AllSdatans simulated aiter thel

ANWVEIKING CIECIeI/ IS Created o) the
SEIVEr

Allfdatzrand medelinpui files are
COpPIEd e that directory

ViultplerUsers: can share and' run
mMoedels frem this directory

Alternatives, and What If” scenarios
are’ created nere

Ihe moedels can be rerun and
evaluated at a later time from this
directory




Calibration

HEC=IFIVISNSICallloiate GO IIE
ORSEREC IENIREEW, 2djuSting
— SEIlNmeIstUreparameLers

— BESENieW,

— REUUNGI COEICIENTS

COmMpUited VErSES BlISEVEd
Iy elegapNS ane cempared for
gaeedrneacwater sunphasins

Calivration parameters are
generalized tor adjacent areas
tiat do not have gages for
calipbration




Resenrnvolr Operation
Simulatien

HEC=HIVISTSIER EXECULEE WILH
IKEIVARIECIPIEUBRNSCENEINGS

HECERESSINISIMUIZIES
[ESEREIIFeRErRIBRS ana
COMPULES eBWIRSTEam
p)yelfeiefrzlofls

e mpact el ther hydregraphs
arerevaltated with HEC-RAS
andfFEC=EIA

Releases may e overridden or
fulersets modified to Improve
GPErations




Precipitation Analysis

® Precipitation processed on a grid
asis.

® Observed data from NEXRAD or
Interpolated from gages.

® Future Precipitation Scenarios:

— NWS Quantitative Precipitation
Forecasts (QPF)

— Multiples of the QPF

— Manual-entry or standard scenarios
(What if?)
® Timing
® |ocation (watershed “zones”)




HEC-HMS
Hydrologic MedelingrSystem

Compuites runefiirenireRsEnEd & oIeCaSied
precipitaion




Hydrologic Medeling (FECEEIVIS)

CompULEs RGN eMICIHSEREd
gateraneriteNprecIpiaiien
SCERANES

“EVvent-ernented model

ViegElarkemoedelNor raimfall/Atnoi;
transierm reom distraputed data

— Gl cell sizes ane approximately
2 km x 2 km

= EXcessiramiallis lagged by grid
cell transiation times, routed
threugh linear reservoirs, then
combineadlat subkasin eutlets.

SoIlmoeisture conditions calibrated
PHGK 16 Medeling runs
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HEC-HMS
Input & OuitpUt

o Precipiiationrameunts
o NMINGS & AIStHUNIeNH

o, BaSINYeeIoEE
PARMELENS

S SUreaniieWAyeeaIcps




HEC-ResSim

Reservolr Simulatien System

Simulates; reservoirregulabiensusIReNRiiew
Aydregrapis & PlojEC CHEIECIEHSHIES




Resenrnvolll Operations
HEC-ResSim

SIMUIEIES ORERRUBRS IBUEN
UBEIECENNEC GRErERE HUIES
zipjel Sepigeltilecl faleziges

UsEsesenveiiniieyw and
gewRstreanmiecal nydregrapis
computedry IHECEEIVIS

Vianually set release “everides™

Autematically generates
gdewRstream hydrograpns for a
10 Fesenvelr” condition for
project benefit analysis




HEC-ResSIim
Input & OUtpU

- Inflew hydregrapias
- Reservelr CharaClerstics
- Reguiatepiiies &

constiaints

S5 RESENO]IFSTIeE0E,;
iEleasessaaspilIWaN/ e

SDewWnstreamnydrooiaphs i
(WithreawitheU iz regulation)




Rive rwa l'&_ Resenvolr

'. =

@pPERUeNS
WAt
RIVerware

sEUsewithrorin
place ol Ressim

SHlgntly Integrated
Y QAR e CWIMS
NI = Uses HEC-DSS for
' ' time-series data



RiIVvVer Fydratiics
HEC-RAS

AnalyzesrrverRhyaraulics o Compuie
Wateircepin; VEIGEIi; & IRUREauen
PEURCERES

CompuieswWater suiface preiiles and
Stageyeregraphs fiem HEC-REesSim
p)velfele)relelnls
Steady=liwierrunsteady~fiow: analysis.

Channel ctonRradjusted through
CWIMIS IRteriace

Usediinrconjunction with Arc,
IIUReaWeNR Beundares and depth
Maps ale computed then viewed with
CorpsView, an extension to Arc




River Profile Moedeling

Bald Eagle Cr. for the WCDS Project  Plan: Unsteady with Bridges and Dam

Legend

| E—
WS 19Feb1999 0200

Ground
L]
Bank Sta

Levee
JE—

Ll ‘roject Plan: Unsteady with Bridges and Dam

Loc Hav

Legend

WS 19Feb1999 0200

Ground
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Impact Area

Impact

Impact Action Table

Time

Initial Forecast

Modified Releases

Cottage Area

Flood Warning Stage

Initiate reconnaissance and alert appropriate p

22Mar2002 0600

22Mar2002 0600

Flood Stage

Full alert, warn of potential evacuation.

22Mar2002 0700

22Mar2002 0700

Damage to infrastructure, landscape, etc|

Close life lines & roads to everyone but local t

22Mar2002 0900

22Mar2002 0900

Egress begins to be a problem.

Evacuate residences & perform sunweillance.

22Mar2002 1000

22Mar2002 1000

Max Flood Stage -
25Mar2002, 07:00 562.63 ft

Max Flood Stage -

25Mar2002, 07:00 562.63 ft

Lock Haven

Zero stage reading

19Mar2002 1000

19Mar2002 1300

Flap gates of interior drains under water

Check drains to ensure operation

21Mar2002 2300

21Mar2002 2300

Elevation of Grant Street Dam

22Mar2002 0100

22Mar2002 0100

Handrails at Summer Beach nearing inun

Remove handrails & close Grant Street Dam p

22Mar2002 0200

22Mar2002 0200

Grant Street Dam platform elevation

22Mar2002 0400

22Mar2002 0400

Flood Warning Stage

Begin levee patrol

22Mar2002 0600

22Mar2002 0500

Flood Stage

River overtops bank

22Mar2002 0900

22Mar2002 0700

Bath house floor elevation

Close bath house

22Mar2002 0900

22Mar2002 0700

Prepare to close Closure Structure No. 3

22Mar2002 1000

22Mar2002 0700

Close Closure Structure No. 3

22Mar2002 0800

22Mar2002 0800

Prepare to close Closure Structure No. 2, notif

22Mar2002 0800

22Mar2002 0800

Close Closure Structure No. 2

22Mar2002 1000

22Mar2002 1000

Max Flood Stage -
25Mar2002, 07:00 562.07 ft

Max Flood Stage

- 25Mar2002, 07:00 562.07

ft

Sayers Lake Area

Streambed

None

19Mar2002 1300

19Mar2002 1300

Gate Sill

None

19Mar2002 1300

19Mar2002 1300

Late Winter Conservation Pool

None

19Mar2002 1300

19Mar2002 1300

Mid winter Conservation Pool

None

22Mar2002 1000

22Mar2002 1000

Summer Recreation Pool

None

22Mar2002 1600

22Mar2002 1600

Marina and Launch Ramps

Lift gangplanks connecting marina and launch

22Mar2002 1800

22Mar2002 1800

Marina and Launch Ramps

None

22Mar2002 2200

22Mar2002 2200

Entrance to Parking @ Winter Lot

Close road to winter parking lot

23Mar2002 0200

23Mar2002 0300

Invert, Howard flap gates for interior drain

Begin monitoring Howard interior drainage areg

23Mar2002 0400

23Mar2002 0500

Top Well # 3 Pump Station at Green Brid

Close road to pump station at Green Bridge

23Mar2002 0900

23Mar2002 1400

Low Pt. Sycamore Loop Road

Close Sycamore Loop Road

23Mar2002 1000

23Mar2002 1500

Low Pt. Winter Boat Storage Area

Move boats from winter storage area

23Mar2002 1400

Floor of Restroom-W Hunter Run Launch

Close restroom at Hunter Run

23Mar2002 1700

Low Pt. Road at Hunter Run Launch

Close road below Hunter Run parking lot

23Mar2002 2200

Parking Lot Entrance @ Bald Eagle Laun

Close road to Bald Eagle launch area

24Mar2002 0000

Entrance to Main Marina

Close main marina

24Mar2002 0300

Max Flood Stage -
25Mar2002, 07:00 647.86 ft

Max Flood Stage -

25Mar2002, 07:00 636.41 ft
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