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MRM Modes

» Two main modes — Concurrent and lterative
» Concurrent mode Is frequently used for policy

Stuc
T

les
ne inputs are known in advance

T

ne number of simulations Is known In advance

> |terative mode Is used for iterative solutions

« The number of simulations is not known in
advance — it’s determined by the state of the
system after each simulation

» Output is RiverWare Data Format (RDF) file
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Concurrent MRM

> All simulations have the same start and finish
dates

» Define multiple simulation runs by specifying
multiple Iinputs

» Inputs include rulesets, input DMIs and index
sequential (rotating time series data)

» RiverWare runs the resulting simulations
» Output Is RiverWare Data Format (RDF) file
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Concurrent MRM

» Simple example:

« A policy study might include three rulesets
(expressing the proposed policies) and five input
DMIs (representing the hydrologic scenarios to
evaluate the policies)

« RiverWare would run the fifteen resulting
simulations
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MRM Configuration

ri Multiple Run Control @@1

File “iew Configuration
Multiple Bun Configurations

« Manage multiple
named
configurations
Run selected
configuration Model State

(3 [E:.a-.-elr.itial State| T Initial State

' M Apply or Cancel the Configuration edits

[F"FI‘II (L

Start | Step | Pause Stop

February 6-7, 2007 2007 RiverWare User’s Group Meeting




MRM Configuration

r

B MRM Configuration - EIS Study

Specify: Canfiguration
« Configuration
Name
Configuration )
mo d e tMode: | Concurrent O) Conshaints
Inputs being
prOVided (Wlth a Deszcription | Output | Run Parameters | Policy | Input | Concurent Buns
dialog tab
displayed for
each)

Palicy [nput
Mame: [EIS Study () Mone [nput Dok 2
(% Rules Index Seq,

Apply | I | I Cancel
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MRM Configuration

Control file specifies

slots written to RDF file Description | Output | Run Parameters | Policy | Input | Conc
Data file specifies RDF
file

Output DMI invoked
after each simulation Sl B A e

run Excel Options

On Windows gener ate Generate Excel files from RDF files.  Rows / Columng / Worksheets
Exce| direcﬂy Configuration: | Timesteps £ Buns / Slotz
(Otherwise use [ ] Delete RDF files after Excel files created.

ExcelWriter)

Contral File: |C:/EIS Admifoutput. ot

Data File: |C:/E1S Admi/output. dat
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MRM Configuration

L]

Specify the run parameters (excluding the timestep)

Descrption Cukpt Run Parameters Concurrent Buns

Iitial 06:00 February 1, 2007
Shart 12:00 February 1, 2007
Finizh: 06:00 February 5, 2007

Timesteps: |16 %|| B Hour
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MRM Configuration

« Specify the rulesets expressing the policies

Deszcrption Run Parameters Palicy [nput Concurent Runz

Rules

Rulezets

E b ake Fizh Happu.ils
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MRM Configuration

Specify input DMIs and repeat counts

Specify index sequential parameters — number of runs, initial
offset (applied before first run), interval (applied before
subsequent runs) and control file (identifying slots to rotate)

D escription Olutprit Run Parameters Paolicy [rpuit Concurrent Runs

[rput Dokl Index Sequential
FRepeat DMI Mumber of Runs |2
LI:II,-'.II Fll:ll,-'-,l Initial I:IH:E-r : I'-ZI-I TirI'IEfE:tEpr:

Interval: |1 L Tears

Control File: |ratate.cH

Index Sequential / Dkl Maode: Combinations Fairz
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MRM Configuration

tion || Output | Fun Parameters | Policy | Input | Concurrent Runs

« See the 7] o in uential! [7] Show Detail

resultlng [l Bun | Input DRI Palicy

[D]Low Flow [R]Make Fish Happy.rls ackup, off =
[D]Low Flow [R]Make Fish Happy.rlz Elrlt = 1, tat=
[D]Low Flow [R]Make Farmers Happy.ds [I8]Restore, off =
@Ll s Flowy Ef Aake Farmers Happy.ils Eiﬂt = 1, taot=
Bg Flow Er Aake Fizh Happy.ils EFIE!E:ED[E:_. aff =
dyg Flow EH-:II‘- e Fizh Happy.rlz Eiﬂt = 1, tot=
A Flow EM ake Farmers Happy.ilz IElFiEe:s:t-:ane_. aff =
Ao Flow EM ake Farmers Happy.ilz Eir‘ut = 1.tat= 1

ra —

=

o

e R ]

..
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Recent MRM Implementation

» 5 proposed policies
» 4 hydrologic inflow scenarios

- |ISM based (Ouarda et al., 1997)
« Historic flow (1906-2004)
99 traces
« Paleo flow (1490-1997)
« 508 traces

« |Input DMI and ISM based
« Paleo conditioned (prairie, 2006)
125 traces

« Parametric stochastic (Lee et al., 2006)
100 traces

State| T | Iritial State

W| Il

§ie p Pause
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ISM stochastic technique

» Sequentially resamples
blocks of flow data
Mame: |nonpa ) None [] Input Dils
> Can only produce o Grmen
« Observed flow magnitudes
« Observed flow sequences

» Easily generates data
for mutli-site model

> E a S I Iy p r e S e rV e S Indes Eif-:il_lantial / DMI Mode: Combinations
observed data statistics |
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Alternate Stochastic Techniques

» Paleo conditioned S _ : ’
cobesehesvedandpess
Stre amfIOWS Mame: nonparametic paleo conditioned No Action| FID“IU e Iu:nput Dikdls
& Generate S vode oo (& Rules Index Seq.
' Observed ﬂOW magnItUdeS Description | Output || Rur Para Policy | Input | Comcurment Rums
« Paleo-like flow sequences nput DM

Repeat  DMI

> Parametric S _
« Fit observed data to
appropriate model (i.e., CAR)
« Generates

« Flow magnitudes not
observed

« Observed-like flow sequences

—_—

Index Sequential / DMI Mode: () Combinations (%) Pairs

Ok Apply Reset
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Observed Paleo conditioned Parametric Direct Paleo
input DMI ISM

el 3 {0
I I I I I I I I
13 14 13 16 17 13 14 13 16 17

Mean (MAF) Mean (MAF) Mean (MAF)
S IS
| — | — | — | — T T T T T 1
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Standard Deviation (MAF) Standard Deviation (MAF) Standard Deviation (MAF) Standard Deviation (MAF)
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Iterative (RPL-controlled) MRM

ri Run Status @

bultiple Fun Status

Current run 1

Single Run Statuz

Ewecution State: Runnin

M Plot - Compare Fish
File Edit Graph Data window

@ || b ey P 4 &G |12 2006 "

Current Timestep: Dece

LowerTruckeeData::ComputedFishTarget

2500.00000 Lll,-fl

2000.00000
o 150000000
= 100000000

500.00000

0.00000

4-24-2008 E-13-2008 8-02-2008 3-21-2006 11-10-2006

- TruckeeAtMixon::Gage Inflow
- Dutflow (BlwBocaFish)

%, % =(10-04-2006 10:27:54, -3.84319)
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Iterative (RPL-controlled) MRM

"

M Plot - Compare Fish CE&E

Bie Edt Graph Rata Wk
@t o e T LA a2 %

r

bultiple Fun Status
LowarTruckesData ComputedFishT angel
Current un 2
260000000
210000000 | 1 h
Single Fun Status s 150000000 - i Y
TN (N T.I"'-.
SN D e

o

0.00000 ~—

————— —
Execution State: Finishec 132005 [02-2006

M Plot - Compare Fish

File Edit Graph Data ‘window Outfiow (BiwBocaFish)

Current Timestep: Dece

TruckpeAtNooon  Gage Infiow

% _|_ i—& e = J\ \.:l" d, f = {L0-0o8-200 10:27:54, -384319)

LowerTruckeeData::ComputedFishTarget

2500, 00000 LH,.»J
200000000
o 150000000
= 1000.00000
Pies.
"h—_ln.‘-_‘_u_

500.00000
0.00000

4-24-2008 E-13-2008 8-02-2008 3-21-2006 11-10-2006

- TruckeeAtMixon::Gage Inflow
- Dutflow (BlwBocaFish)

%, = {12-03-2006 09:08:05, 1309.48)

February 6-7, 2007 2007 RiverWare User’s Group Meeting



Iterative (RPL-controlled) MRM

r

B MRM Configuration - Iterative Configuration @

. . F
Configuration B RBS Ruleset Editor - "MRM Rules”

Palicy |t File Edit Rulesst View

Mame: |lterative Configuration MNane [nput Dk lz ) Mame: [MRM Rules

MHame Fricrity

= Demonstration_RulesGroup-01

Rules [ndex Seq.

Mode: | [terative . - .
Conzstrainks: ASS|gn_Expressmntalculated\-"alueTDSIDt 1

Aszign_E spressionCalculatedyalue T oSlot_atFinishTimestep 2
Aszign_EspressionCalculatedy alue ToSlot_Various 3

Assign_MonteEarloFlandomN uniber 4
Descrption || Output | Iterative Runs = [B] Demonstiation_RulesGroup-02

Azzign_Somelnitialyalues
MAM Rulez «

Initialization Fule Pricrity | | Post-Simulation Fule Pricrity
Azzign_Somelnitialalues b ExceszStorage_Reaszignment 2
MonteCarloRandomMurnber 4

AR A

Continue After Abort I 2w Iterations:

] [ Reszet ] [ Cancel
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Iterative (RPL-controlled) MRM

An Iterative run executes as follows:

> Initialize the iteration count.
Execute the Initialization rule(s), if specified.
Perform the simulation run.
Execute the post-simulation rule(s), if specified.

If the post-simulation rule(s) return “no change”, that is they
do not assign one or more new (different) values, the iteration
IS complete.

Otherwise, the iteration count is checked. If it equals the
maximum number of iterations specified, then the iteration is
complete also.

If the iteration is not complete, then increment the iteration
count and return to step 3 above.
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