Appendix A-3: Souris River Plan of Study
ResSim Model Stochastic Setup

June 17, 2020

This document outlines how to import output from the stochastic USGS model into a DSS file
and setup the ResSim model to run the stochastic dataset.

1. Importing Stochastic Traces into DSS

The buildStochasticDSS.py Jython script will import a directory of stochastic flow, precipitation,
potential evapotranspiration (PET), and standard precipitation-evapotranspiration index data
into HEC-DSS format.

Location and environment of script
The script must be run with ResSim while in the simulation module with an active simulation

(i.e. simulation name is bolded, highlighted). This allows it to place the dss file in the
“shared/stochasticlnputs.dss” file.

i

File Edit Options

. Scripts
=} | System
+- | AllWatersheds
=l Current Watershed
=} | SourisRiverPaS
= | Modules
+- | Watershed Setup
+- | Reservoir Network
=} | Simulation
B build5tochasticDSS_Phase5s. py
exportResults




Flow file location
The USGS stochastic csv flow files must be in the following format:

Parent directory

= Flow
=>» Trace folder (e.g. Trace_002)
=> Flow csv files (e.g. StoneCreek.csv...must be named exactly as shown
in screenshot below)

= v T « Souris_PoS > AppendixA3_Review > Stochastic_Traces »> Flow > Trace_002
09_Souirs-Red-Rainy_Rivers_Regior| B. aboveDam3220.csv B:| genflowLong10day.csv
0901_Souris_River E:| BoundaryCreek.csv B:| genflowRafferty10day.csv
Souris_IDF E:| BurlingtontoMinot.csv E-| genflowWillow10day.csv
Souris_PoS B CutBankCreek.csv g genflowWintering10day.csv
GlenkEwentoSherwood.csv
AppendixA3_Review B-| Dam320_326_332.csv _ _
B- Dam332 341.csv x| LakeDarlingtoBurlington.csv
SourisRiverPoS_for_A&E - ;
- Dam341 357.csv B8:] MinottoVelva.csv
Stochastic_Traces
— | EstevantoRochePercee.csv B:| OxbowtoGlenEwen.csv
Flow B: FoxholmtoBurlington.csv E-| RochePerceetoOxbow.csv
TraCE_DDZ E genﬂow}ﬂllameda'l[}daylcs\; E Sher‘NODdtDLakeDarling.CS\f
PET&SPEI f.| genflowBantry10day.csy | =/ ShortCreek.csv
Trace_006 B-| genflowDeep10day.csv H:| StoneCreek.csv
N\ . genflowDeslacs10day.csv | Bl VelvatoVerendrye.csv

Flow File Directory

Flow csv files

Trace Directory

The parent and flow file directories is specified by the user in line 15 of the script.

Iders with each trace name that cor
n0901_Souris_RiveriSouris_PoS\

1ed as they are in the fileMapper dictionary below
chastic_Traces\Flow’

14 #Change this path to where the stochastic flow files are...the directory should cor
15 flowPath = rC:\Users\bfecpjd7\Deskiop\Projects\09_Souirs-Red-Rainy_Rivers




Precipitation, PET, and SPEI file location
The precipitation and PET files must be located in the following format:

v 1 « Souris_PoS » AppendixA3_Review > Stochastic_Traces » PET&SPElI » Trace_006

09_Souirs-Red-Rainy_Rivers_Region
0901_Souris_River

Souris_IDF
Souris_PoS i
x| Grant_Devine_SPElAvg3_12MNov1.csv
AppendixA3_Review f.] LD_SPEIAvg3_12Nov1.csv
SourisRiverPo5_for_A&E X] pet_res.csv
Stochastic_Traces E:| prec_res.csv
Flow [d:| Rafferty_SPElAvg3_12Novl.csv
PET&SPEI - temp_res.csv

Trace 006 \

\ Precip/PET/SPEI Directory

Precip/PET/SPEI csv files

Trace Directory

The Precip/PET/SPEI directory is specified by the user in line 17 of the script. The precip, PET,
and SPEI filenames must have the same naming as shown.

with each trace name that contain a pet_
n0901_Souris_RivenSouris_PoSWppe

a prec_res.csv
Stochastic_Traces\PET&SPEI

16 #Change this paths to where the PET and Prec files are...the directory should col
17 precipPETpath =rC\Users\bGecpjd7\Desktop\Projects\09_Souirs-Red-Rainy.

All “NA” values within the SPEl files, (Grant_Devine_SPEIAvg3_12Nov.csv,
LD_SPEIAvg3_12Novl.csv, and Rafferty SPEIAvg3_12Novl.csv), must be replaced by a numeric
value, or else the files cannot be read by ResSim. These values are only found in cells E2 and F2
in the csv files, as shown below. It is recommended that these values are replaced with a “0” or
the 3-month SPEI, “spei3”, as 12-month SPEI cannot be calculated for these cells, but this is at
the user’s discretion.

NA values need to be replaced
with a numeric value

A B C D E ZF
1 year month speid speil2 nspei
2 1 3000 10 0.533269|NA NA
3 2 3001 10 0.833945 1.439734 1.13684




Running the script
When the script is run messages will be output in the console updating you on progress.

thcp1d7\D9HPt0p~Pr019Ctu\ 9
tOChasth _Traces\Flow\Trace

5s-Red-Rainy_Riv
evantoRochePer

h _sktop \Project
Stochastic _Traces\Flow\Trace_@
2|HH2/
s\b6ecpjd7\Desktop\Projects\09_Souirs-Red-Rainy Rivers_Region\@981 Souris_River\Souris_PoS\Appen
tochastlc _Traces\Flow\Trace_002\genflowAlamedal®day.csv to AIN CR NFLOWS TO GD/FL

becpjd7\Desktop\Projects\09_Souirs-Red-Rainy_ Rivers_Re
w\Stochastic_Traces\Flow\Trace 2\genflowBantryl@day.csv to

:\Users\bbecpjd7\Desktop\Projects)\
tochastic_Traces\Flow\Trace_@

becpjd7\Desktop\Projects\09
tochastic Tra(e_\F10u~Trac_

s\bbecpjd7\Desktop\Projects\ ouirs-Red-Rainy_Rivers_Region\@ Souris_Ri ouris_PoS\Appen
\Stochastic_Traces\Flow\Trace \genflowlLongl@day.csv to /LONG CREEK Ol NDARY RESERVOIR/FLO

s ancp1d7~D sktop\Projects)
\Stochastic_Traces\Flow\Trace_|

If it completed successfully, you should see the following message box:

ﬂ Imported Data to

C:/Users/b6ecpjd7/Desktop/Projects/09_Souirs-Red-Rainy_Rivers_Region/0901_Souris_River/Souris_PoS/AppendixA3_Review/SourisRiverPoS_for A&E/SourisRiverPoS/shared/stochasticinputs.dss

The data has been imported into DSS and stored in metric units, (except for SPEI values which
are unitless).

Gross evaporation is calculated within the script by using the linear relationship estimated by
WSA in a document titled Relations between Gross Evaporation and Potential
Evapotranspiration in Rafferty, Boundary, Grant Devine, and Lake Darling Reservoir received on
July 8, 2019 for Rafferty Reservoir, Boundary Reservoir, Grant Devine Lake, and Lake Darling.

Net evaporation is calculated within the script by subtracting precipitation from gross
evaporation.



2. HEC-DSS Collections

DSS can store multiple variants of timeseries data in a “collection” format. For example,
multiple inflow traces for Rafferty Reservoir can be associated with each other. The “collection”
becomes available when the fPart is named with C:XXXXX| Description format where the
“XXXXXX” is a six digit integer containing the trace number and the “Description” field contains
text. See the example naming convention in the screenshot below:

simulation.dss % stochasticlnputs.dss X
Search A L C: e E: o
By Parts:  g: iNFLOW TO RAFFERTY iv| D v | F v
Mumber Part A Part B Part C Part D /range PartE PartF
1|SOURIS RIVER INFLOW TO RAFF... [FLOW 01JAN2000 - 01JANI0ST 10AY C:000006]HH2
2|S0URIS RIVER INFLOW TO RAFF . [FLOW 01JAN3000 - 01 JAN305S 104Y C:000020HH2 N
3[SOURIS RIVER INFLOW TO RAFF... [FLOW 01JAN3000 - 01JAMN3089 DAY C:000025JHH2
4[SOURIS RIVER INFLOW TO RAFF . [FLOW 01JAN3000 - 01JAN30ST 104Y C:000061]HH2 1
S[SOURIS RIVER INFLOW TO RAFF... [FLOW 01JAN3000 - 01JAN3059 DAY C:00008%HH2 1
6|S0URIS RIVER INFLOW TO RAFF... [FLOW 01JAN2000 - 01JANI0ST 10AY C:000073HH2 1
7|SOURIS RIVER INFLOW TO RAFF . [FLOW 01JAN3000 - 01 JAN305S 104Y C:000086HH2
B[SOURIS RIVER INFLOW TO RAFF... [FLOW 01JAN3000 - 01JAMN3089 DAY C:000082HH2 i
G|SOURIS RIVER INFLOW TO RAFF . [FLOW 01JAN3000 - 01JAN30ST 104Y C:000100HH2 1
1

The collection can be viewed together by selecting View = Condensed-Group Catalogs in DSS-
VUE (see screenshot below). This option is only available if DSS recognizes dataset stored in the
collection format.

[ stochasticlnputs.dss - HEC-D55Vue — O x
e Edit View Display Groups DataEntry Tools Collections Advanced Help

= L Pathname List

Pathnarne Parts
ile Nam Condensed Catalog risRiverPoS_20190520_1000hrs/SourisRiverPoSisharedistochasticinputs. dss

athname| . hnames in File: 25320 File Size: 4562 MB File Version: 8-WC Library Version:
~  Condensed - Growg Collections -

Mo Pathnames

Eimulati
Unsorted List
Search C: ~ | E i
By Parts Search pathnames by string o v| E .
" Search pathnames by parts
urmbel C PartD/range PartE PartF
Refresh Catalog F5 |01Jan3000 - 01Jan3088 |1Da |c:000006 - 000100|HH2
Unit Systemn »
Time Zone -]

Once the condensed group catalog is selected only one record for each set of traces appears.

Mumber Part A PartB Part C Part D/ range FPartE PartF

1SOURIS RIVER  INFLOWTO RAF.. FLOW  01Jan3000 - 01Jan3099 C:000008 - 000100HH2




One can easily view the traces together by plotting or tabulating.
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File Edit View

n /S0URIS RIVER/INFLOW TO RAFFERTY/FLOW/D1JAMN3000/1DAY/ C:000006|HHZ/
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INFLOW TO RAFFERTY C:000008|HH2 FLOWY
INFLOWY TO RAFFERTY C:000025|HH2 FLOWY
INFLOWY TO RAFFERTY C:000089|HH2 FLOWY
INFLOWY TO RAFFERTY C:000086|HHZ FLOWY
INFLOW TO RAFFERTY C:000100|HH2 FLOWY

— INFLOWY TO RAFFERTY C:000020|HH2 FLOWY

IMNFLOWY TO RAFFERTY C:000061|HH2 FLOWY
— INFLOWY TO RAFFERTY C:000073|HHZ FLOWY
— INFLOWY TO RAFFERTY C:000032|HHZ FLOWY

Note that even though it is selected to view the data in the format stored, it is displayed in
English units for some data series because of the cPart name is “Flow” or “Precip”.
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To plot the data in CMS units, the cPart must be changed to something else like Flow_CMS. This

allows DSS to display the data in the stored format.




ﬁ /SOURIS RIVER/INFLOW TO RAFFERTY/FLOW_CMS/01JANI000,1 DAY/ C:000006|HHZS — O ®

File Edit View
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£ >
——— INFLOW TO RAFFERTY C:O00006HH2 FLOWY_CMS ——— IMFLOW TO RAFFERTY C:000020HH2 FLOWY_CMS
——— INFLOW TO RAFFERTY C:000025HH2 FLOWY_CMS IMFLCWY TO RAFFERTY C:000081[HHZ FLOWVY_CMS
——— INFLOW TO RAFFERTY C:000065JHH2 FLOWY_CMS ——— IMFLOW TO RAFFERTY C:000073HH2 FLOAWY_CMS
——— INFLOW TO RAFFERTY C:0000SEHH2 FLOWY_CMS ——— IMFLOW TO RAFFERTY C:000052HH2 FLOAWY_CMS
——— INFLOW TO RAFFERTY C:0001 D0JHH2 FLOWY_CMS

3. Running a Stochastic Dataset in ResSim

A few changes must be made to the model network and alternative to run a stochastic dataset.
A network and alternative already setup to run the stochastic dataset is has been included in a
model along with this document.

The guide curves for J. Clark Salyer have been changed to calculate within the state variable.
This is because there is a dependency on whether the year is classified as a flood year. If results
downstream of Bantry are not important, a static pool guide curve can be assumed.

Water use time series at Boundary for the City of Estevan and SaskPower have been developed
for the stochastic time frame (3000-3100).

Create New Network for New J. Clark Salyer Pool GCs
1. Save baseline network as a new network.



n Save Reservoir Network As et

Watershed: SourisRiverPo3
Existing Reservair Metwarks

Mame Description

Base Existing condition model ...
BaseZ0190228 Submitted as response to ..
Base2019_01_30 Base model sentto DQCE...
BasesStochastic Basinline model with - Eat...
W3A_DamSafety Existing condition model w...
downstreamsSherwood copy of existing model, but...

Save As Resenvoir Metwark
Mame: BaseStochastic

Description: | Basinline model with

Save || Cancel L
I

2. The guide curves for the J. Clark Salyer pools (Dam 357, 341, 332, 326, and 320) need to
be mapped to an external timeseries or use a state variable. For testing purposes that
don’t require output at Westhope, the guide curves can be changed to constant.

a. How to add the new state variable.
i. Create new, slave state variables for the J. Clark Slayer pools using ELEV-
ZONE for the Parameter Name and Elev for the Parameter Type



El Reservoir Editor - Network: _cal21-:cald------ (:Base

Beservoir Edit Operations Zone Rule [F_Block

Resenoir | Dam 341 « | Description H |4l Zof10] 1+ M
Physical Operations QOpserved Data
Operation Set | J Clark POR ~ | Description

Zone-Rules Rel Alloc.

Flood Cantrol .
‘li Max CTL release Storage Zone |Conservation Description
;--e 34 Function of Dam 341 - Conservation
1] I ¥
[l Max CTL release : 1 477
‘[l Min release 341 Dam 341 - Cons...| Top Elevation (ft) '
|mn [nactive - 1420
1,415 7
glMET
5 14147
E 1412
i
1,410
1,403
1 408 T T T T T 1
v Jan Jul Jan Jul
Zone Sort Elevation 1415.0
:i Independent Variable Definition d

Zone is a Function of . | External Variable

Date

Date and Time
Model Variable
External Variable

Variable Name: |pg




ﬂ Independent Variable Definition

Zone is a Function of ;

State Variable

State Variable Parameter Mame Parameter Type
app_min_Release_Raf|FLOW Flow
app_MASTER_min_r... |FLOW Flow
a_fld_status 1Flood_0MonFlood Ratio
a_fld_gc_bound ELEV-ZOME Elev
a_fld_gc_raf ELEV-ZOME Eley
a_fld_sherwoodMax FLOW Flow
a_fld_minothax FLOW Flow
a_fld_gc_dar ELEV-ZOME Code
a_fld_estevanMax FLOW Flow
a_fld_MASTER_gc_gd |ELEV-ZOME Eley
app_below_dar_vol WOL Stor
app_boundMinRelease [FLOW Flow
app_4cfsMincD Flow Flow
app_4cfsMinRaf Flow Flow
a_fild_gc_357 ELEV-ZOME

a_fld_gc_341 ELEV-ZOME Eley
a_fld_gc_ 332 ELEV-ZOME Eley
a_fld_gc_ 326 ELEV-ZOME Eley
a_fld_gc_ 320 ELEV-ZOME Eley

Select

Selected Model Time-Series

Time Series Options

Function: Current Value
Offset (hours):

_ Previous Value
Period (hours) oz et value

Period Average
Period Maximum
Period Minimum

Cancel

Make sure the state variables are named a_fld_gc_357 etc... for each

Salyer Refuge pool.

Relate the guide curve to the state variable as a one to one function.




n Reservoir Editor - Metwork: _cal21-:cal2------ (:Base >
Beservoir Edit Operations Zone Bule |F_Block
Reseroir pam 357 ~ | Description ML 1of10| k| H
Bhysical Operations oOpserved Data
Operation Set |J Clark ~ | Description
Zone-Rules Rel Alloc.
o™ Flood Control . -
: Conservation
[ Max CTL Release Storage Zone Description
Ll mlnFInesthnpe Function of [3_fd_gc_357, Current value Define..
L] conservation |
~[l Max CTL Release .
E minFlowWesthope ELEV(ft) Top Elevation (ft) 14257
o [nactive 1405 1405] A
1425 1425 14207
€
5 14157
"
&
Wa4oy T ———
1 405
T T T T T T T
W Jan Jul Jan Jul
Zone Soft Elevation 1411
0K Cancel Apply

i. Importthe a_fld_MASTER gc_gd w_salyer20190711.py into the
a_fld_MASTER_gc_gd.py and save

Create a New Alternative
1. Create a new alternative with the stochastic network.

R esSim ATtemnative
\Llternative

Con :

E7 New Alternative o

Nal - Name: |BaseHH2

darl o

‘calz Description: < ndud
wat i - bald

Metwark: i i [——

Al BaseStochastic i~ o
calz alibrg
dac was |
- Cancel -




2. Under the Run Control tab select a 1 Day timestep and the Ensemble alternative type if
you would like to run multiple traces at once. A standard alternative type can be

selected if you are interested in running one trace at a time.

Run Caontral

Time Step:

Flow Comp

O Programn
(@) Period A
O Instanta

Operations Lookback Time-Series Observed Data

1 Day

T

|:| Compute Holdouts

Log Level:

3

s

30 Minutes
1 Hour
2 Hours
3 Hours
4 Hours
G Hours
12 Hours

WS

Alternative Type
O Standard

() Yield Analysis
@ Ensemble

O Monte Carlo

3. Under the operations tab copy and paste the operation set from the baseline model or
use the dropdown to select the operations below.

Run Cnntr:% Operations  Lookback Time-Series Observed Data Hotstart Yield Analysis DSS Qutput  Ensembl

Resenvaoir System

Storage Balance

Reservair Operation Set
Boundary Resenvair CurrentOps
Dam 320 J Clark POR
Dam 326 J Clark POR
Dam 332 J Clark POR
Dam 341 J Clark POR
Dam 357 J Clark
DummyRes currentCps
Grant Devine Lake CurrentOps
Lake Darling CurrentOps
Rafferty Reservoir LIurrentiins

4. Under the Lookback tab copy and paste the lookback information from the alternative
BL_Normal or another alternative depending on what initial conditions you would like.
Make sure to define Lookback values for the new “a_fld_gc_357”, etc., state variables.
Values of “1420” are recommended.



Resenoir Network | BaseStachastic
Run Control  Operations Lookback Time-Series Observed Data Hotstart Yield Analysis DSS Output Ensemble  Monte Carlo
Location Wariable Type Default Value

Lookback Elevation Constant “ 1411.0
Dam 357-FPool Lookback Storage Computed wr
Dam 357-Uncontrolled Qutlet 1 Lookback Spill Constant w 0.0
Dam 357-Controlled Outlet Lookback Release Constant v 0.0
Dam 341-Poal Lookback Elevation Constant w 14136
Dam 341-Fool Lookback Storage Computed r
Dam 341-Controlled Qutlet Lookback Release Constant w 0.0
Dam 341-Uncontrolled Outlet Lookback Spill Constant o 0.0
Dam 332-Pool Lookback Elevation Constant e 1417.3
Dam 332-Pool Lookback Storage Computed o
Dam 332-Controlled Qutlet Lookback Release Constant ) 0.0
Dam 332-Uncontrolled Outlet Lookback Spill Constant o 0.0
Dam 326-Pool Lookback Elevation Constant v 14177
Dam 326-Poal Lookback Storage Computed ~
Dam 326-Spillway Lookback Spill Constant v 0.0
Dam 326-3 Radial Gates Lookback Release Constant w 0.0
Dam 320-FPool Lookback Elevation Constant ~ 1421.8
Dam 320-Pool Lookback Storage Computed v
Dam 320-Spillway Lookback Spill Constant o 0.0
Diam 320-3 Radial gates Lookback Release Constant v 0.0
Boundary Reservoir-Pool Lookback Elevation Constant o 1836.8
Boundary Reservoir-Pool Lookback Storage Computed w
Boundary Reservoir-Main Gates Lookback Release Constant w 0.0
Boundary Reservoir-Diversion Lookback Release Constant v 0.0
Lake Darling-Pool Lookback Elevation Constant v 1595.74
Lake Darling-Pool Lookback Storage Computed b
Lake Darling-Tainter Gates Lookback Release Constant w 0.0
Lake Darling-Low Flow Gates Lookback Release Constant o 0.0
Grant Devine Lake-Pool Lookback Elevation Constant ) 1840.99
Grant Devine Lake-Pool Lookback Storage Computed o
Grant Devine Lake-Main Spillway Ou... |Lookback Release Constant o 0.0
Grant Devine Lake-Low Flow Qutlet  |Lookback Release Constant w 0.0
Grant Devine Lake-IrrigationOutlet Lookback Release Constant v 0.0
Rafferty Resernvoir-Pool Lookback Elevation Constant w 1802 .46
Rafferty Reservoir-Pool Lookback Storage Computed r
Rafferty Reservair-Main Spillway Gate |Lookback Release Constant w 0.0
Rafferty Reservoir-Low Flow Gate Lookback Release Constant o 0.0
Rafferty Reservair-Irrigation Lookback Release Constant w 0.0
Rafferty Reservoir-Raf2BoundQOutlet  |Lookback Release Constant o 0.0
DummyRes-Pool Lookback Elevation Constant ) 80.0 "

5. Under the Time-Series tab copy and paste the timeseries information from a baseline
alternative as a starting point.
a. Select a timeseries and Select the DSS path using the GUI button.

Jaect D55 Path...

b. Navigate to “shared/stochasticlnputs.dss” and select the appropriate path.
c. Change the copy and paste the DSS File field and fPart field to other paths.

DSS File Part A Part B PartC PartE Part F

C:/UsersibBecm... |SOURIS RIVER | INFLOW TO RAF... [FLOW DAY C:000006[HH2
LONG CREEK INFLOW BOUM... C:000006|HH2
Ishared/stochast..|SHORT CREEK | COMB EST AND .. [FLOW DAY C:000006HH2
|/shared/stochast . |[SOURIS RIVER  [LF ESTEVAN TO... [FLOW [1DAY |c-o00008/HHZ |

Variable

Location
Inflow-Rafferty

Known Floy
Input-Boundary Known Flow
Roche Percee-Sh... |Known Flow

|LF Estevan to Roc... [Known Flow

d. For records with a bPart that include a “, ND”, (i.e. Boundary, Cut Bank Creek,
Stone Creek, Deep River, Willow Creek, USGS gage Karlsruhe) remove the “, ND”
or manually select the record with the GUI. Be sure to select the record in the

“Condensed — Group Collections” view if running ensemble mode. If a comma is
left in place the simulation won’t run and an error message is only output in the
console, not the GUI.




Select records using the “Select DSS Path” starting with the Input Evap time

series as these records no longer align with the base model.

After you are finished the inputs should look like the screenshot below and the

attached Excel file (alternativelnputTsHH2.xIsx).

Run Control Operations Lookback Time-Series

Observed Data Hotstart

Yield Analysis DSS Output Ensemble

Monte Carlo

Location

Yariable
Known Flow

D33 File
shared/stochasticinput.

Part A
SOURIS RIVER

PartB
INFLOW TO RAFFERTY

FartC
FLOW

PartF

C:000006/HH2

Input-Boundary Known Flow sharedistochasticinput... [LONG CREEK INFLOW BOUNDARY R... |[FLOW 1DAY C:000006/HH2
Roche Percee-Short Creek |Known Flow shared/stochasticinput... |SHORT CREEK COMB EST AND OBS FLOW 1DAY C:000006|HH2
LF Estevan to Roche Per... |Known Flow shared/stochasticinput... |SOURIS RIVER LF ESTEVAN TO ROCH... [FLOW 1DAY C:000006/HH2
Inflow-Grant Devine Known Flow sharedistochasticinput... [MOOSE MOUNTAIN CR...|INFLOWS TO GD FLOW 1DAY C:000006/HH2
LF Oxbow to Glen Ewen Known Flow shared/stochasticinput... |SOURIS RIVER LF OXBOW TO GLEME... |[FLOW 1DAY C:000006/HH2
LF Roche Percee to Oxbow |Known Flow sharedistochasticinput... [SOURIS RIVER LF ROCHE PERCEET... |FLOW 1DAY C:000008|HH2
LF Glen Ewen to Sherwo... |Known Flow sharedistochasticinput... |SOURIS RIVER LF GLEN EWEN TO SH... [FLOW 1DAY C:000006|HH2
LF Foxholm to Burlington  |Known Flow shared/stochasticinput... |DES LACS RIVER LF FOXHOLM TO BURL... [FLOW 1DAY C:000006/HH2
LF Lake Darling to Des L... |Known Flow shared/stochasticinput... [SOURIS RIVER LF LAKE DARLING TO FLOW DAY C:000006/HH2
USGS gage {tFoxholm Known Flow shared/stochasticinput... |DES LACS RIVER FOXHOLM, ND FLOW 1DAY C:000006HH2
LF Des Lacs to Minot Known Flow sharedistochasticinput... [SOURIS RIVER LF CONFLDES LACS T...|FLOW 1DAY C:000008|HH2
LF Sherwood to Lake Dar...| Known Flow sharedistochasticinput... |SOURIS RIVER LF SHERWOQD TO LA... |FLOW 1DAY C:000006/HH2
Boundary Known Flow sharedistochasticlnput... [BOUMDARY CREEK LANDA FLOW 1DAY C:000006/HH2
Cut Bank Creek Known Flow shared/stochasticinput... |CUT BANK CREEK UPHAM FLOW 1DAY C:000006|HH2
Stone Creek Known Flow sharedi/stochasticinput... |STONE CREEK KRAMER FLOW 1DAY C:000006/HH2
LF US Dam 357_4 Known Flow shared/stochasticinput... [SOURIS RIVER LF4 DAM 341-DAM 357 . |FLOW 1DAY C:000006|HH2
LFUS Dam 341_3 Known Flow sharedi/stochasticinput... |SOURIS RIVER LF3 DAM 332-DAM 341 |FLOW 1DAY C:000006HH2
LF U8 Dam 320_LF_1 Known Flow shared/stochasticinput... |SOURIS RIVER LF1 BANTRY-DAM320_... [FLOW 1DAY C:000008HH2
LF Minotto Velva Known Flow sharedistochasticinput... |SOURIS RIVER LF MINOT TO VELVA FLOW 1DAY C:000006|HH2
Deep River Known Flow sharedistochasticinput... |[DEEP RIVER UPHAM, FLOW 1DAY C:000006/HH2
Willow Creek Known Flow sharedistochasticinput... [WILLOW CREEK WILLOW CITY FLOW DAY C:000006/HH2
USGS gage Karlsruhe Known Flow shared/stochasticinput... |WINTERING RIVER KARLSRUHE FLOW 1DAY C:000006HH2
LF Vierendrye to Bantry - 2...|Known Flow sharedistochasticinput... [SOURIS RIVER LF-VERENDRYETO B... |FLOW 1DAY C:000008|HH2
LF Velva to Verendrye Known Flow sharedistochasticinput... |SOURIS RIVER LF VELVATQO VEREMD... |[FLOW 1DAY C:000006/HH2
dummy_zero Known Flow sharedistochasticlnput... [DUMMY ZERO INPUT DUMMY RESER... |FLOW 1DAY HH2

LF2 DAM 320_326-DAM3... [Known Flow sharedistochasticinput... |SOURIS RIVER LF2 DAM 320_326-DAM... FLOW 1DAY C:000006|HH2
WaterUse-Estevan Known Flow sharedi/stochasticinput... |WATER USE BOUNDARY RESERVO... [FLOW 1DAY HH2 USE -1 FACTOR
WaterUse-SaksPower Known Flow sharedistochasticinput... [WATER USE BOUNDARY RESERVO... |FLOW 1DAY HH2 USE -0.3 FACTOR
Boundary Resenoir-Pool  |Input Evap shared/stochasticinput. BOUNDARY RESERVO... [NET EVAP AMON C:000006HH2
Lake Darling-Pool Input Evap sharedistochasticinput LAKE DARLING MET EVAP 1MON C:000008|HH2
Grant Devine Lake-Pool Input Evap shared/stochasticinput. GRANT DEVIMNE LAKE MET EVAP AMON C:000006|HH2
Rafferty Resenoir-Pool Input Evap sharedistochasticinput. RAFFERTY RESERVOIR |NET EVAP 1MON C:000006/HH2
Eaton Irrigation Input Time Series shared/stochasticinput... |EATON IRRIGATION EATON IRRIGATION-EA. . |FLOW DAY HH2

Plot Tabulate

] Inflow Muttipliers...

Ensemble Members:

Select DSS Path...

6. Under the Observed Data tab clear all inputs

“usn

7. If you are using ensemble mode, all traces can be run if an is entered in the Use

Ensemble Members field. One can specify specific traces by entering the trace numbers
separated by commas (e.g. 6, 25, 100). A range of traces can be specified by entering
the starting and ending trace number separated by a hyphen (e.g. 6-100).

Run Control Operations Lookback Time-Series Observed Data Hotstart Yield Analysis DSS Output Ensemble  Wonte Carlo
Ensemble

Use Ensemble Members™ |=

*Ensemble Members are & alpha-numeric characters long.
To use all Ensemble members in a collection enter the star, =, character.

Use Multithreaded Compute

a. The multi-threaded compute checkbox can be selected to allow multiple traces
to be calculated at the same time.



8. Asingle trace can be run in ensemble mode, but it will not plot with the default plots

and cannot be run if the multi-thread compute button is selected. The data will be
written to the DSS file.

a. Torun asingle trace without changing the alternative editor time-series linking
enter in the trace number in the Use Ensemble Members and deselect the
Multithreaded Compute checkbox.

D}JnContmI Operations Lookback Time-Series Observed Data Hotstart Yield Analysis DSS Qutput Ensemble  Monte Carlo
Ensemble

Use Ensemble Members® |og

*Ensemble Members are § alpha-numeric characters long.
Touse all Ensemble members in a collection enter the star, *, character.

[] Use Multithreaded Compute

9. Asingle trace that will plot in the default plots in ResSim by selecting “Standard” under

the Alternative Type in the Run Control tab and entering in the appropriate alternative
fPart under the Time-Series tab.

Observed Data Hotstart Yield Analysis 035 Output Ensemble Mante Carla
Run Control Operations Lookback Time-Series
Time Step: |4 Day e Alternative Type
_ (@ Standard
Flow Computation Method
(® Program Determined O Yield Analysis
() Period Average () Ensemble

() Instantaneous O Monte Carlo

Compute Unregulated Flows

[ ] Compute Holdouts
Log Level: |3 «
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