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Modeling Process with Pisces
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Pisces

* Free and open-source software to store,
organize, graph, and analyze time series
data

* Relational SQL database engine

* Windows/Linux application developed In
C#

* Rich time-series analysis and plotting
environment
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Input Data Management

« Capability to query online data from:
— Reclamation HydroMet, AgriMet, & HDB
— USGS NWIS
— NRCS Snotel
— State Water Resource Departments (OR, ID)

« Capability to read data from:
— MS Excel, Access
— HEC DSS
— SHEF, CSV, TXT,
— RiverWare RDF
« Capability to create custom data
— Hybrid/calculated/estimated inputs using raw data
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Arrowre mandReservoir
]
— 159 5 1996 — 1997 — 1988
i . i . n i . y : ; I : ; 155 2004 — 2005 — 2006 — 2007

* Preconfigured hydrologic analyses
— CY/WY hydrographs
— Summary hydrographs
— Exceedance
— Custom summaries

« All generated via a few mouse-clicks
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Input Data Transfer Demo

- Transfer 50 years of daily data for 20 slots in a Data Table object (372K data points)

I

Name: Pisces DMI

Type Confirm Warnings

@ mput [] Record Invocations

[] Allow Spaces In File Paths
Limit Output to Run Range

Line Ending:
) Output

Control File: - C:\Jsers'jrocha\Desktop\R.UserGroupMtg. P \npUtDII \piscesCantrolFile. et

(]

The Official NIST US Time:
Friday, August 12, 2016

Click : d 2 i
T | e e g | e

e zone

Type Confirm Warnings
@ Inut [7] Record Invocations

Line Ending: | Native
) output ] low Spaces In il Paths

10:26:16 a.m

Control File:  C:\Users\jrocha'Desktop\RW. UserGroupMtg. Pisces\inputManagementijnputDMI \piscesControlFile. bt

Right now, the official U.8. time is:

Executable: C:\Users\jrocha'Desktop\RW. UserGroupMtg.Pisces\inputManagement\jnputDMI PiscesRiver WareDMI RiverwareDML exe

User Parameters:

Clckarrows Friday, August 12, 201 o Actve Name Type value
o change | Pacific Time(DST) G @ cdffieName Text  Cilser

Grauphitg. DMI\PiscesDE.pdb

Also, try the

52 Command Line:
[£] Open Object - RWDataObject 3 i
; UsdfFleName=C:\Users\rocha rGroupitg. P TtinpUtDMI\PiscesDB.pdb

Sun is
5 shining <[
Object Name:  RWDataChject 4 ht
| e DMI "Fisces DMI™ Apply ] [
Data Object

Attributes | Deseription i | piscesControlFile.tst - Notepad

File Edit Format View Hel
January 1, 1957 o File Edit Group DMI Utiities - - el :
B x # This dmi control file is used to import
s B

Slot Hame Value B &
52,130.00

323,400.00

NaN

50.00

1,580.00

52,180.00

52,180.00

52,180.00

52,180.00

52,180.00
tl i

# Using Pisces database
= RWDatadbject. ICK_AF
DMIs and Groups RWDataObject. JCK_QD: fil .%0. . Iseries_nam
LT...I Pisces DMI RwDataobject. JKSY_QD i .%0. : .01 i !series_nam »(sv_q[)
] RwWDataobject. PAL_A -%o. =: - =1. por t=1 !series_name=PAL_AF
RwWDataobject.PALI_QD: file=~/%s.%o0. units=cfs scale=1.0 import=resize !series_name=PALI

m

ol m

Object Name:  R\WDataObject
Data Object KA R 13 § i =
Bt =B e QR D ey Y e
Slots | Atributes | Description

o] Controller
January 1, 1957 [ Jan 1, 1957 1400000.00 X -
imudation

1

B R

Slot Name Value acre-ft 1200000.00
el 52,180.00 01-01-1957 Tue | 52,180.00
01021957 Wed  53,080.00
::SL;ED 323.40:::5 L0519 T o2.750.00 < 800000.00 5 Initial: [January 1, 1957
KD .00 01-04-1957 Fri 54,500.00 @ 600000.00 : - Start: January 2, 1957
01-05-1957 Sat 55,040.00
PALL_GD 1,560.00

01-06-1957 Sun 55,570.00
JCK_AF_0001 - 52,180.00 01-07-1957Mon  56,460.00 200000.00 1 ! s Timestepe: | 16625
JCK_AF 0002 52,180.00 01-08-1957 Tue 57,350.00
JCK_AF_0003  52,180.00 01-09-1957Wed  53,250.00 A .
JCK_AF_0004  52,180.00 01-10-1957 Thu 58.960.00 1-01-1960 1-01-1970 101-1980 1-01-1990 1-01-2000 | |38 Apply or Cancel the Run Parameter edits
JCK_AF_0005  52,180.00 acre

— RWDataObject JCK_AF —— RWDataObject PAL_AF —— RWDataObject JKSY_QD
< i

Order: [Default -] [3

)|
Cal

1000000.00 Run Parameters

m

fl
00000.00 | . Finish: | December 31, 2007

0.00 ‘ VU OO Y / ke LAY Synchronize Slots with Run Parameters...

1

Show: [ Description . E . 1] [ ]
RUDataObject, ICK_AF [ 24:00 January 1, 19 — RWDataObject JCK_QD —— RWDataObject PALI_QD Pause Stop

Lvalue: 52,180.00 [acre-fi] [ Pause Before Timestep: December 31, 2007
¥ = (12-30-1956 01:30:18, 322872)

TR B B BT BT BT BT B B B

]
cB]




Output Analysis

« Capable of reading and storing RiverWare
Data File (*.rdf) outputs

* Single Trace and Multi-Trace analysis
options

* Once ingested into Pisces, can use built-in
Pisces analysis methods and a few
specialized ones
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Output Analysis Demo

- Read single run RiverWare outputs T8 %

Tools  Help

Print Edit Graph Undo

Addto Tree

Calculate...

Properties

Mame

lesources Department (

| modCasel.rdf
|| modCase2.rdf
|| simObs.rdf RDF File

ries from internet

-« 1 | »

File name: "modCasel.rdf" "modCase2.rdf" " » | RiverWare Data File (*.rdf)
Com i
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o =l |

File Data Analysis:Time Series  Scenarios:(3) selected  Tools  Help
Commands Graph | Tabls
Print Edit Graph Undo Zoom - + = Select
Untitled

modCasel Hyatt
£ [ Reservoir ¥a

||
A [£5) Howard Prairie
I l I I l =] Hyatt modCasel Hyatt_Storage modCase2 Hyatt_Storage simObs Hyatt_storage ||
I Hyatt_Outflow
Hyatt_Ram o

[ Emigrant
[ Diversion
B Reach

3 GLO

Pisces groups outputs into folders s &
Compare individual slot outputs oo,
between different scenarios
- Reservoir Storage
Reservoir Outflow
- Etc.
Plot multiple slots and isolate
specific scenarios for a given time o S i e
range /oL 09fa0
Perform analysis on slot outputs e e — e
- Summary Hydrographs
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Exceedance

13,000

Etc . 12,000

11,000
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acre-feet
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Jasy-aloe
T T T

60
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Nov 1 Dec 1 Jan1 Feb
i VSV A e i ¥
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- I T s = T — T —— -

|
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Output Analysis Demo

Read multiple run RiverWare outputs

Scenaries: (none)  Tools  Help

Graph

Print Edit Graph Undo . .
» multiTraceScen

Folder
. Mew folder
ite
MName
Blank Series

E Excel Series ( *.

Hydromet/AgriMet Series

| .| mrmSample.rdf RDF File

Teuxt file Series (*.bd, *.cav)

5QLite DB (Converted from D55)

eries from internet

HEF Data
|

File name: mrmSample.rdf + |RiverWare Data Fi

REMS Data -
|
Modsim

RiverWare Single Run Data File (*.rdf)

RiverWare Multiple Run Data File (*.rdf)




File Data Analysis:Time Series  Scenarios:(30) selected  Tools  Help

Graph | Table

Print Edit Graph Unde Zoom - + - Select

Untitled
Reservoir
FlamingGorge Mead

n
Run0 Mead_Pool Elevation Runl Mead_Pool Elevation Run2 Mead_Pool Elevation
Run3 Mead_Pool Elevation Run4 Mead_Pool Elevation Runs Mead_Pool Elevation
Runs Mead_Poal Elevation Run? Mead_Pool Elevation Run8 Mead_Paol Elevation
RunS Mead_Poal Elevation Runl0 Mead_Pool Elevation Run1l Mead_Pool Elevatior|
Run12 Mead_Pool Elevation Run13 Mead_Pool Elevation Run14 Mead_Pool Elevatior|

Run15 Mead_Paol Elevation Run16 Mead_Pool Elevation Run17 Mead_Pool Elevatior|
Fontenelle Run18 Mead_Pool Elevation Run12 Mead_Pool Elevation Run20 Mead_Pool Elevation|
MorroviPoint Run21 Mead_Pool Elevation Run22 Mead_Pool Elevation Run23 Mead_Pool Elevatior|
BlusMesa Run24 Mead_Paol Elevation Run25 Mead_Pool Elevation RuN26 Mead_Pool Elevatior|
Navajo Run27 Mead_Pool Elevation Run28 Mead_Pool Elevation Run29 Mead_Poal Elevatior|

Pisces groups outputs into folders
Compare individual slot outputs between o
different scenarios

Plot multiple slots and isolate specific
scenarios for a given time range
Perform analysis on slot outputs
Perform ensemble analysis
Isolate/exclude certain years from

12/3/2009 12/3/2010 12/3/2011 12/2/2012 12/2/2013

Mead_Pool Elevation table name: ts.

Powell

an alys I S Rund Powell_Outflow Runt Powell_Outflow Run2 Powell_Outflow

Run3 Powell_Outflow Run4 Powell_Outflow RunS Powell_Outflow

o o Runé Powell_Outflow Run? Powell_Dutflaw Rung Powell_Dutflaw

Rung Powell_outflow RuN10 Powell_Outflow Run1l Powell_Outflo

errorm ag g re g ation ana yS IS Rini2 pouell Outlow & Run13 powel Oulow & Rundd Porel oo
Run1S Powell_Outflow Run1s Powell_Dutflow Run17 Powell_Outflo

Run18 Powell_Outflow Run1S Powell_Outflow Run20 Powell_Outflo

RuN21 Powell_Outflow Run22 Powell_Outflow Run23 Powel_Outflo

Run24 Powell_Outflow Run25 Powell_Dutflow Run25 Powell_Outflo

Run27 Powell_Outflow Run28 Powell_Outflow Run2s Powell_Outflo

15,000,000
14,000,000
Meas

13,000,000

= 12,000,000
10%Exceedance — S0%Excesdance J
on

11,000,000 Runl10 Runl0 Mead_Pool Elevati

10,000,000
9,000,000
8,000,000
7,000,000
6,000,000
5,000,000
4,000,000

acre-ftfmonth

3,000,000
2,000,000

12/3/2008 12/3/2010 12/3/2011 12/2/2012 12/2/2013

T O

i 1 & 1,130
1,125
1,120
1,115
1,110
1,105
1,100
1,095
1,090
1,085
1,080
1,075
1,070
1,065
1,060

12/3/2009 12/3/2010 12/3/2011 12/2/2012 12/2/2013 12/3/2009 12/3/2010 12/3/2011 12/2/2012 12/2/2013




Use Case

« Upper Snake River Operations & Accounting Model
— Data from USBR, IDWR, USGS
— Dally time-step
— 8 reservoirs, 4.2 million
acre-ft of storage

— Over 600 natural flow
water rights

— Over 100 storage
contracts

— Complex structure of
accounting logic with
physical operations

— Includes many
exchanges, water
rentals, fish flow
augmentation, etc




Questions
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Developers: Karl Tarbet, ktarbet@usbr.gov
Bob Lounsbury, blounsbury@usbr.gov
Jon Rocha, jrocha@usbr.gov
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Pisces DMI Executable & Samples: Available upon request
Pisces Installer: http://www.usbr.gov/pn/hydromet/pisces/
Source Code & Wiki: https://github.com/usbr/Pisces
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