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Session 2:
Climate
Scenarios

Session 1:

Intro

Session 3:
Endpoints

Session 3: Endpoints in CAT
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Session 3:Endpoints
» Selecting Endpoints

Part A

* Defining Endpoints

Part B

* Endpoint Analysis

* Exercises
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Define Endpoints

Run HSPF

Analyze
Endpoints




Selecting Endpoints



Example: reproduction of piscivorous (fish-eating)

birds

Measurement endpoint - a measured
response to a stress or disturbance

Example: water quality standards
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CAT Endpoints

Hydrologic Endpoints

 Volume (daily,
monthly, annual)

* Daily flow duration

* High storm peaks

 [.ow flow conditions

Water Quality Endpoints
* Sediment concentrations
* Water temperature

« Nutrients (N, P)
concentrations

e DO concentrations




AQUATOX predicts the impact of water
quality on aquatic endpoints.

An AQUATOX/CAT application

has not been conducted to date




Defining Endpoints
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;' - Endpoint

Endpaint M ame: |Summer Flos

e e
Definin g s AR

Abtribute: Ih"“f'l

Kl

—Highlight % alue=

Endpoints

kirirnLir Y alie: |<n|:|ne>

Coo Lo Vabes: [GeGREIBRETT

. b awirnum b alue: |<n|:|ne>

Calar Higher % alues:

—Seasons

v Only include walues in selected

Months

Attribute pull-down list
Highlight Values Frame

Seasons

Mone |

13 | Cancel




Endpoint Options

Endpoint options can be as simple as a few
outputs to WDM data sets in the External

Targets block, or can be greatly expanded by
using the binary output file.
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Sum

Average annual sum of
values

Mean
Geometric Mean
Variance

Serial Correlation
Coefficient

Coefficient of Variation
7Q10 low-flow event

100-year flood event
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Range Values and Time Periods

The
= threshold
values,
ranges,
and time
periods
can be set
by the

Flagging may be used for the entire user.

unfavorable range color scheme

simulation or only for selected
periods.
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|l x|

Range Values

Dataset [SCEN RCHE FLOWY

Attribute:  |HIEEN
. —Highlight “alues

Default Color: IWhite

L]

Minimurm Yalue: |<n0ne>

Color Lower Values: - [DESRSKyEIEN ]

haximum Yalue: |<n0ne>

Color Higher Values: - GENGSREONI

CSeasons

™ Only include values in selected

Example: a low flow threshold
at which a fish species is
subject to harm, or a numeric

state water quality standard
for chemical endpoint

Cancel
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f_ Endpoint

Endpoint Name: |SummerFIDw

e e
I l m e Pe rl O S Dataset  |SCEN RCHS FLOW
Alftribute: IMin

L]

—Highlight %aluas

Detaylt Color: |White

. binimum Yalue: |<nune>

kaximurm Yalue: |<none>

Calor Higher Walues:

during a specific e o |
year (or water
year) within the

record
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=10 x| Examp]e Endpoint
EndpointMame:  [Flow

Data st [SCEN RCHS FLOW SpeCiﬁcation ].:
Attribute: | .
1-Day Flow with 100-Year

—Highlight Yalues

Defeult Calor. [vhite Recurrence Inter Va]

kinirnum Yalue: |<none>

hairmum Yalue: |<none>

ET—
Colorvighervelues, ETEEREA | | ST
Edit Opfions

File Hel

=13

Climate Data Assessment Endpoints | Results Table | Fivat Takle

CSeasons

™ Only include values in selected [T Save All Results
" Show Progress of Each Run

Al | Removel Edit | Copyl Topl "l vl Elottcnml

vl Flow THigh100

Ok Cancel | Start | Total iterations selected = 1 {0:09) Plat |
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1 Endpoint

Endpaint Name: |T|:|tal M

Dataset  |SCEMN RCHS TH-LOAD

Adttribute:

—Highlight Yalues

Default Calar: [vwhite

kinimum “alue: |<none>

faximum Yalue: |<none>

T SEeasons

" Only include values in selected

Ok Cancel |

Example Endpoint
Specification 2:

Average Annual Total Nitrogen
Load

=] 3

1 Climate Assessment Tool
File Edt ©Cptons Help

Climate Data  Assessment Endpoints | Results Tahle | Pivot Tahble

[T Sawve All Results
" Show Progress of Each Run

oo | -] o] |

Al Removel Edit | Cu:npyl

v Flow THigh100
lw| Taotal M SurnAnnual

Plot |

Start | Total iterations selected = 1 (0:09)
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_Io/x]

Endpoaint Name: |FIDW
Dataset |SCEN RCHS FLOW

Adtribute:

—HighlightValues

Diefault Color:

Minimurm Value:

=
|Wh|te
|30
Color Lower Walues: _
[150]
[orengeRed

Maxirmum Yalue:

Caolor Higher Walues:

T Seasons

™ Only include values in selected

Ok Cancel

Example Endpoint
Specification 3:
Mean Flows Within Range

1 Climate Assessment Tool = | O |£|

Fle Edit Opfions Help

Climate Data  Assessment Endpaints | Besults Table | Pivot Table

[T Save All Results
™ Show Progress of Each Run

| 2] ] o)

Addd Removel Edit | Copy |

[w] Flow THigh100
[l Total N Sumannual
[l Flow bean from 90 to 150

Start | Total iterations selected = 1 {0:09) Flot |
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=10] x|

:_L Endpoint

Endpaint MName: |SummerFIDw

Dataset |SCEN RCHS FLOW

L]

Aftribute: |Min

—Highlight Yalues

Diefault Color: |White

Minimurm Yalue: |<n0ne>

Color Lower Walues:

Maximum Yalue: |<n0ne>

Caolor Higher Yalues:

rSeasons

konths j

¥ Only include values in selected

All Mone |

Example Endpoint
Specification 4:
Minimum Flows Within
Temporal Range

(=13

1 Climate Assessment Tool
File Edt Cptons Help

Climate Data  Assessment Endpoints | Results Tahle | Pivot Tahble

[T Sawve All Results
" Show Progress of Each Run

| -] o] o]

Al Removel Edit | Copry |

v Flow THigh100

|| Total M SurnAnnual

|| Floww bean from 30 to 150

bl Surmrmer Flow Min Month: Jun Jul Aug

Start | Total iterations selected =1 (0:09) Flot |
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Endpoint Analysis

__ Climate Assessment Tool
File Edit Options Help

Climate Datal fzsezzment Endpoint:  Resultz Table | Fivat Tablel

Fiun Partial Frecip Partial Temp
kA Laltiply Add
Current ¥ alue Current Y alue
Waterrear [1986 ] ‘wWiateri'ear (1986 ]
1 0.8 3

1|

Total M

Suménnual

=] E3

Floa Summer Flow
fd 2an kir

SCEM RCHE TH-LQAD  SCEM RCHS FLOW  SCDM RCHS FLOW

283,260

tanth [Jun Jul Aug |

Start | Finighed with 1 runs

values
computed
from model
output time
series data.
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“ Climate Assessment Tool

File Edit Options Help
Climate Data |ﬁssessrnerrt Endpoifts I Results Table I ivot Table

=10l x|

. - ~——
Base Scenario I:cllck to select

Mew Scenario IM::u:I'rfied

Add | F-lerrmel Edit | "u"'lewl F"reparedl

=]

each HSPF output
variable [e.g.,
streamflow, sediment

load] selected as an
endpoint).
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Results Table Tab

:_ Climate Assessment Tool
File Edit Opkions Help

=] E3

LClimate Datal figzessment Endpoints - Fesults Table | Fiwat Tal:ulel

Fun Partial Precip Partial Temp
FAuiltiply Add
Current Y alue Current Value
YWhateri'ear [1986 ]  “Waterv'ear [1936 ]
1 na 3

<]

Tatal M Flowa Surnrmer Flow

Sumdinnual tean fin

SCEM RCHA TH-LOAD  SCEM RCHE FLOW  SCEM RCHS FLOMW
Month [Jun Jul Aug |

289,260 IRFERS S TR

Start | Finizhed with 1 runz
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Pivot Tables

# Climate Assessment Tool

File Edit Options Help
Climate Data |Assessmerrt Endpoints I Results Tab I Fivot Table I

=10l x|

Base Scenario I:u:liu:k to select>

Mew Scenario IM::u:I'rfied

Add | Flerrmn.rel Edit | "-.l"'lewl F"reparedl

L

relationships
within a data set.

Organizes data into a
format for plots with
user-defined
variables.
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Pivot Table Tab

AE)

Climate Assessment Tool

[T

Fil=  Edit

Options  Help

Climate Datal tzzessment Endpoints | Results Table  Fivat Table

Baows IS_I.Jnthetin: Temp Add Curent Value

Columiiz IS_I.Jnthetin: Precip Multiply Current W alue

Cellz |F|I:IW Mean SCEM RCHS FLOW

1 1.1 1.2

95,307 114,23 13375
927591 111.44 130,73
90.238 103,63 127.8 147.47

Start | Finizhed with 16 runs

II L L L

L M = O




Exporting Option

d1t:Copy Results menu option
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Other Summary and
Visualization Tools

ompute requency statistics

© Calculate and display statistics for user-
defined seasons or time periods

* Generate one time series from multiple time
series
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Data Source Form

" Select a Data Source - O] x|

=l File
Basins Observed Water Quality DBEF
- CliGen Output
- HSPF Binary Output
Integrated Surface Hourly Data
MNOAA Hourly Frecip Data, Archive Format, TD-32410
MOAS Zummary of the Day, Archive Format, TD-3200
- BWAT Output DBEF
- BWAT Output Text
- Timeseries DBF
- Timeseries EXCEL
- 1USGS ROB File
/Dl Time Series
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: Data Sources - |EI|£|
Fie Edit View Analysis  Help
=DM
: CABASINE data\Climate\base wdm (42)
C el Climate\Modified. be
E-HSFF Binary Output
~ZABASING datavClimate\base hbn (2178)
i Select Data ;Iﬂlil
File Attributes Select Help
Select Attribute Yalues to Filter Availakle Data
Eliﬁliﬁ Source ILDcﬁtiDn LI ICDnBtituem LI
CABASINS data\Climate\WWodi+ 01594526 | TAL =
= vy CABASINS\data'\Climatethaset  BELTSWIL
IMESErSs.. CABASINSidataiClimatelbaset 1101 TOC
CABABINS\daishClimateihodiied b StetAmateihese
42 Timesetias LAUREL TOTALN
1,802,240 bytes P01 TOTAL-F _|
Modified 10/4/2009 4:27:43 PM P:102 j T j

Matching Data (2 of 2263)
CABASINS\data\Climatethase +  RCH3
CABASINS datalClimatetModifit  RCHS

TH-LOAD
TH-LOAD

—Selected Data (0)

Dates to Include
Al Comrman |

Start none I

End none |

Cancel |

=

~_- Timeseries List

File Edit “iew Anaksis Help
Constituent ThH-LOAD
Histony 1 fram base.wdm
b 11,020
kMean E25. 44
kdin 3.9019
Sumannual 228,510
1985/10/071 24:00 163.58
1985/10/02 24:00 049.26
1985A10/03 24:00 11,020
1985/10/04 24:00 26774

1985/10/03 24:00
1985/10/06 24:00
1985/10/07 24:00
1985/10/05 24:00
1985/10/09 24:00
1985/1010 24:00
1985/10/11 24:00
1985/10/12 24:00
1985/10/13 24:00
1985/10/14 24:00
1985/10/15 24:00
1985/10/16 24:00

19851017 24:00

198RANAR 24-NN
4

604.54
B789.62
B01.42
02294
2589.56
118.49
894.873

239.72
141.78
489.52
380.83
148.28

172.98
171 37

TH-LOAD
from kodified. base wdm
11,504
F13.03
4.3894
260,480
163.58
1,006.4
11,504
278.6
650.71
72714
E41.71
0oe.87
27B.52
127.79
101.83
256.34
150.43
476.14
393.01
195.77

181.95
177 R




Running Sum Graph
File Edit ‘iew Analysis

(1968 Jul 13, 749,620) Help

800,000 T

—— Basze
— Maodified

700,000

600,000

500,000

400,000

SCEN TN-LOAD

300,000

200,000

100,000

1987
Running Sums DAILY at RCH5
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Using Scripts

@ MapWindow Scripts

File  Execute  Online Script Direckory Help
OSE » <@
Language Output
’7(7 WENet © CH# ’71{7 Sernipt  Plug-in
1 Imports MapWindow. Interfaces =
= Imports MapWinGIs
ic] Imports 2vstewm. Windows.Forms
4 Imports Microsoft.VisualBasic
5 Itmports - 3yStem
Ma Window are : | .
) 'Each script should: (but -doesn't hawe to) - have s unigue - name.
] Public Module HMyExample —
dESlgHEd to extend g Public Sub ScriptMain(ByRef m MapWin is IMapWin)
10 mapwinutilicy. logger .m=g("Thi=s iz a =imple =script to displ
T h 11 mapwinutility. logger .msg | "Nuber of Layers: " & m MapWin.L
AT and other i R
13 End Module

tools/models
through the use of

scripts

IS[=] E3

o




Exercises C3 and C4
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Exercise C3

- How do I specify time periods of concern
(seasonal and/or partial records)?




Exercise C4

How do I use pivot tab
assessment endpoints?

How do I export assessment endpoint results

to files?

How do I use the additional BASINS tools for
analysis and display?




