BASINS/HSPF Training Exercises
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Exercise C1 — Adjusting Historic Precipitation and Air \; 304 &
Temperature Records through the BASINSW
Climate Assessment Tool (CAT)

o
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In this exercise, we will set up CAT to work with an existing HSPF simulation, while adjusting
historic precipitation and temperature records to represent potential climate changes. These
potential adjusted precipitation and air temperature records will be used in the following exercise
to create climate change scenarios.

Questions addressed in this exercise:

1) How do I set up CAT to work with my project?
2) How do I adjust historical precipitation records to represent potential climate changes?
3) How do I adjust historical temperature records to represent potential climate changes?

A. BASINS CAT Setup

QUESTION ANSWERED:
1) How do I set up CAT to work with my project?

This section illustrates how to access CAT from within BASINS and the initial steps required to
begin a climate change assessment. We will use a ‘base’ scenario similar to that used in
Exercise 14. Before beginning the exercise, it is important to review the elements required for
using BASINS CAT:

e A calibrated HSPF application
e WDM file containing HSPF input meteorological time series
e Output file(s) to which HSPF is saving results (WDM or HSPF binary)

BASINS CAT is one of various software plug-ins that make up the BASINS system. The first

step in setting up BASINS CAT to run in BASINS is to be sure it is loaded as a plug-in. Select
Climate Assessment Tool from the Plug-ins: Analysis submenu by placing a check next to it.
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Plug-ins | Watershed Delineation  GIS Tools

Shapefile Editor  Help

Edit Plug-ins
Scripts...
Analysis * | Cligen
Z‘ Archive Project Tool v | Climate Assessment Tool
[¥] BASINS 4 [¥] Data Tree
CSY to Shapefie Converter ~ DFLOW
[4EM Data Download 4 Duration
EPA SWIMM 5.0 Setup [¥] Frequency Grid
EFPA WASP 7.3 Setup ¥| Graph
Z‘ GIS Tools [~] List
Z‘ Manual Delineation [~] Lookup Tables
Model Segmentation Z Reclassify Land Use
Z‘ Model Setup (HSPRAGUATCH) Z Seasonal Attributes
Z‘ Pollutant Loading Estimator (PLOAD) Synoptic
Z‘ ScriptPlLgin Watershed Characterization Reports
Z‘ Shapefile Editor

This will add the Climate Assessment Tool to the Analysis menu as shown below.

Analysis | Edit  View  Plug-ins

Watershed De

Frequency Grid

Climats Assessment Tool

e el Ve e || e

Data Tree

List

Graph

Watershed Characterization Reports
Seasonal Atributes

Reclassify Land Use

Projection Parameters

STCRET Agency Codes

Standard Industrial Classification Codes
Water Quality Criteria 304a

-

Once the Climate Assessment Tool has been added as a plug-in, proceed through the following
steps to begin a climate change assessment:

1. Select the Analysis:Climate Assessment Tool menu option. The following form will

appear.
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¥ climate Assessment Tool — o] x|

[

File Edit Optons Help

Open a scenario or load results using the File menu

2. Before beginning the process of generating and analyzing climate change scenarios, a
base scenario must be specified. All new climate change scenarios will be created from
this scenario. To specify this scenario, go to the File menu and select Open HSPF
Scenario.

s
Climate Assessment Tool

—

Fle Edit Cptons Help

Cipen HSPF scenario

Cpen SYWAT scenario

Load Climate and Endpaints
Save Clirmate and Endpoints

Load Results
Save Fesults

Save Pivot

3. Navigate to \BASINS\data\Climate\ and select the file base.uci. Click Open.

Open UCI file containing base scenario il il
Lookin: IEI Climate: j Qo

File name: Ibase.u:\ j Open I
Files of type IUC\ files LI Cancel

2
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4. When this UCI file is selected, all input and output data files (including both WDM and
HSPF binary file types) specified in the UCI file will be loaded into the BASINS project
and made available for use in BASINS CAT. For these exercises, meteorological data
are found in the file \BASINS\data\Climate\base.wdm. Leave the New Scenario name as

“Modified.”

#._ climate Assessment Tool (=13

File Edit Options Help

Climate Data. |AssessmentEndp0ints| Fasuls Table' Pivat Tahle
Base Scenaro IC:\BASINS\data\CIimate\base uci
MNew Scenario IMDd\fied

Add | Rermowve | Edit | Wigw | FPrepared | Ll _"l
|
5. It is advisable to save the state of the Climate Assessment Tool as exercises are

completed. Doing so will save all current specifications made on the main BASINS CAT
form (Base Scenario, New Scenario, Climate Data adjustments, Assessment Endpoints)
to a file that can be opened at a later time to restore those specifications. This will allow
later exercises, which depend on results from earlier exercises, to be run without re-
running the earlier exercises. To perform this save, select the File:Save Climate and
Endpoints menu option from the Climate Assessment Tool form. A file dialogue will
prompt the user for the name of a file in which the state of BASINS CAT will be saved.
This saved state can then be retrieved at a later time using the File:Load Climate and
Endpoints menu option. The file will be saved as type “XML file (*.xml).”

Save Variations as XML Text il il
Sewe In Ihf] Climate j O (T 3 [

File name: ICAT—TutDmaI xrml Save

[ g |
Canceal
)

ENQEI

Save as type IXMthes (*aml)
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6. At this point, the generation and assessment of climate change scenarios can be
performed.

B. Modifying Precipitation Data

QUESTION ANSWERED:
2) How do | adjust historical precipitation records to represent potential climate changes?

Climate change scenarios are created in BASINS CAT by modifying, or adjusting, historical
meteorological time series data to reflect a desired change or set of changes. Adjustments can be
applied to precipitation and temperature time series. The steps in this section illustrate the major
types of adjustments that can be made to historical meteorological data using BASINS CAT.

The steps in this section demonstrate the following precipitation adjustments:

e Apply multiplier to full record
e Apply seasonal multiplier

e Modify partial record

e Represent storm intensification
e Add or remove storm events

The BASINS CAT Set-up (Section A, above) must be run before beginning this section. This is
necessary to ensure that the Climate Assessment Tool form is properly initialized. The
following steps demonstrate how to accomplish the different kinds of weather modifications
listed above.

Example 1. Apply multiplier to full record

1. First, click the *Add’ button to bring up the Modify Existing Data dialog window. This
form contains the controls needed to define a record adjustment, including an
identification label, the data set(s) to be modified, and how the data are to be modified.
The Modification Name field is used to provide a text label for identifying the scenario
being created. Begin defining this scenario by entering “Increase Precip” in the
Modification Name field.

2. Click in the “Existing Data to Modify’ text box and the Select data to vary form will be
displayed. In the top third of this form, titled Select Attribute Values to Filter
Available Data, users can filter the type of data to select by Scenario, Location, or
Constituent. The data matching your selections will appear in the middle third of the
form, titled Matching Data. Data sets can then be selected from the Matching Data list,
which will add them to the Selected Data list in the lower third of the form. Clicking on
a selected data set in either the Matching Data or Selected Data lists will unselect it. If
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all data sets in the Matching Data list are desired, it is not necessary to add each one to
the Selected Data list.
1 Select data to vary = |D |i|

File  Atgibutes  Select Help
—Select Attribute Values to Filter Available Data

Scenario LI ILocation LI ICDnst\tuent LI
OBSERYED 01594526 «| AGWET ﬂ
FT-OBS BELTSWIL AGHWYI
SCEM 1101 AGWO
hase LAUREL AGWS
P:101 AIRT
P:102 AIRTHWMP
o | e =
Matching Data (2221 of 2221)
OBSERVED 01594526 FLOWY -
OBSERVED LAUREL HFRECIF
OBSERVED UPMARLBR HFRECIF
OBSERVED BELTSWIL FET
OBSERVED BELTSWIL AIRTMP
OBSERVED WASH_NAT CLOUD
OBSERVED WASH_NAT WD
OBSERVED WASH_NAT DEWPT
OBSERVED WASH_NAT SOLRAD

-
MRQEDA/ET LIDhAAD P ATORITD J

—Selected Data (0)

Dates to Include

Al Carmman |
Start nane |
End nane | | Ok | Cancel |

2. Begin the selection process by looking at the first column, labeled Scenario, in the Select
Attribute Values to Filter Available Data frame. Click on the OBSERVED item. All
data sets with a Scenario attribute of OBSERVED will be added to the Matching Data
list. In looking at the last column of the Matching Data list, and note that there are two
data sets with the Constituent name HPRECIP (hourly precipitation). The HSPF model
used in this example is only using precipitation from the Upper Marlboro gage, so click
on the data set with UPMARLBR and HPRECIP as the respective Location and

Constituent. When this data set has moved to the Selected Data list, click the Ok
button.
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: Select data to vary o ] F
File Atirbutes Select Help
—Select Attribute Values to Filter Available Data

OBSERVED
OBSERVED

1 =1y = LY = ]

Matching Data (27 of 2221)

01534526
LALREL

LIDhAAD] P

Scenario LI ILDcatiDn LI ICDnat\tuent LI
RB =] cwevs B
RCH4 HFRECIP
RCHS HRAD =
RCHE HTEXCH
UPMARLBR j 1P
WASH_MAT PO

- - |

FLOW
HFRECIF

UPMARLER HPRECIP
OBSERVED BELTSVIL PET b
OBSERVED BELTSWIL AIRTMP
OBSERVED WASH_MNAT CLOUD
OBSERVED WASH_MNAT WIND
OBSERVED WWASH_MNAT DEWPT
OBSERVED WASH_MNAT SOLRAD

ATO-RITD

OBSERVED

—Selected Data (1 of 2221)

UFMARLEBR

HFRECIF

—Dates to Include
All

Cormrnaon |

Start  1955/12/31
End  1930/12/31

18955/12/31 I 1955/12/31

193071231 | 199012731 | Ok | Cancel |

Note: When selecting the time series data set to adjust, more than one data set may be
selected. This allows users to apply the same adjustments to multiple data sets. This is
particularly useful for creating climate change scenarios for multiple meteorological
inputs (e.g., NCDC weather stations) used in an HSPF simulation. When multiple data
sets are selected, this will be reflected on the Modify Existing Data form in the Existing
Data to Modify box. The first data set selected will be listed as described above, but the
text "and n more" will be added, where n is the number of additional time series selected.
After making an adjustment, the name of the adjustment will not, however, indicate that
it will be applied to multiple data sets. It is thus recommended that users select names for
adjustments that are appropriately descriptive.

The Modify Existing Data form has now been updated with a description of the selected
data set in the Existing Data to Modify box. The Compute PET box is for selecting the
evapotranspiration data set to modify when a temperature climate scenario is being
defined and can be ignored for this example. The How to Modify box contains a list of
methods for modifying the data-set values. For this example, the “Multiply Existing
Values by a Number” option will be used. In the Number to multiply existing data by
frame, there are two modification options: Single Change or Iterate Changes. The
Single Change option will result in one adjustment applied to the precipitation data set.
The term “iterate”, as used here, refers to the automation of multiple runs. The Iterate
Changes option will result in a series of adjustments to the precipitation data set and is
used to create synthetic climate change scenarios. For this example, we will use the
Single Change option. Enter “1.2” in the Value field, thus defining the value by which
all values in the precipitation data set will be multiplied. The Events and Seasons frames
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are not used in this example, because the entire precipitation data record is being
multiplied by the designated factor. Click the Ok button to complete the scenario
definition process.

#_Modify Existing Data _ O] x|
Modification Name: I\ncrease Precip
Existing Data to Madity: |OBSERVED UPMARLER HPRECIF Wiew
Compute PET: I(cllck to specify PET 1o replace> “iew

How ta Modify hultiphy Existing ‘val by & Murnben

[ Mumber to multiply existing data by
@ Single Change " Iterate Changes

“Walug 1z multiplication factor

—Ewvents

™ wary precipitation anly in the following Events

[ Seasons

I~ Vary onlyin selected

Ok | Cancel |
Y

4. The Climate Assessment Tool form is now updated to show the newly defined climate
scenario.

1 Climate Assessment Tool (=]
Fle Edit Optons Help

Climate Data |AssessmentEndpoints| Results Table' Pivot Tahle

Base Scenatio |C:\EIASINS\data\CIimate\b ase.uci

Mew Scenario IMDdified

Add Remuvel Edit | Wiew | Frepared | W | . |

[wl Increase Precip Multiphy 1.2

Start | Total iterations selected = 1 (0:09) Plot
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5. To view a listing of the modified precipitation data set, click on the newly created record
adjustment to select it and then click the View button. The Time series List form opens,
displaying a listing of the values in the modified data set.

f_L Timeseries List - |EI |i|
File Edit Wiew Analysis Help

Constituent HPRECIP Q
Id 105

Min 0

Mt 3.072

Mean 0.0057794
1955/12/31 09:00
1955/12/31 10:00
1955/12/31 11:00
1955/12/31 12:00
1955/12/31 13:00
1955/12/31 14:00
1955/12/31 15:00
1955/12/31 16:00
1955/12/31 17:00
1955/12/31 18:00
1955/12/31 18:00
1955/12/31 20:00
1955/12/31 21:00
1955/12/31 22:00
1955/12/31 23:00
1955/12/31 24:00

1GERNTMT 010 hat
1 4

6. To view the modified data next to the original, select the File:Select Data menu option
from the Timeseries List form, and the Select Data form will be displayed. Like earlier
in this exercise, click the OBSERVED item from the Scenario list and then click the
OBSERVED, UPMARLBR, HPRECIP data set from the Matching Data list. It will
be added to the Selected Data list along with the modified precipitation data set that is
already in the Time series List form. Click Ok and the two data sets values will be
displayed.

]

oo oo oo o ooo oo o ooo
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: Timeseries List = |EI |i|
File Edit ‘iew Analysis Help

History 1 from base.wdm from base.wdm il
Caonstituent HPRECIP HPRECIP

Id 105 105

kdin o o

I=H 3.072 2.68

tean 0.0057734 0.0048162
1955/12/31 09:00 0 0

1855/12/31 10:00
1855/12/31 11:00
1855/12/31 12:00
18955/12/31 13:00
1855/12/31 14:00
1855/12/31 15:00
1855/12/31 16:00
18955/12/31 17:00
1855/12/31 18:00
185512131 15:00
1855/12/31 20:00
1855/12/31 21:00
18551231 22:00
1855/12/31 23:00
18955/12/31 24:00
1856/01/01 01:00
1856/01/01 02:00
1856/01/01 03:00
18956/01/01 04:00
1856/01/01 05:00
1856/01/01 08:00
1856/01/01 07:00
18956/01/01 08:00

-
4| | >

7. To complete this example, close the Time series List form and save the state of BASINS
CAT, using the File:Save Climate and Endpoints menu option, if desired.

oo oo oo oo oo o oo ooo o oooooo
oo oo oo oo oo o oo ooo o oooooo

Example 2. Apply Seasonal Multiplier

A common climate scenario need is to adjust historical values during a particular month
or season of the year over the entire span of the model run.

This example shows how a single multiplier can be applied to precipitation data during a

specific month or season of the year. The final result of the example is a climate scenario
that applies a multiplier to historical precipitation data only during a single season of the

year, here the summer months, for use as model input.

1. To begin creating a new climate scenario, click the Add button. The Modify Existing

Data form will be displayed. Begin defining this scenario by entering “Seasonal Precip”
in the Modification Name field.
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1 Modify Existing Data =]
Modification Name: IBeasnnaI Precip
Existing Data to Madify: I(:Iu:k to specify data to modify> Wiew
Compute PET: I(:I\ck to specity PET to replace> Wiew
How to odify:

~MNumber to multiply existing data by
@ Single Change ¢ Iterate Changes

Walue IW 1 multiplication factor

—Events

™ “ary precipitation only in the following Events

Seasons

I “ary onlyin selected

Ok | Cancel |
A

2. To select the precipitation data to modify, click in the Existing Data to Modify box and
the Select data to vary form will be displayed. In the first column, under the Scenario
label, click on the OBSERVED item. Click on the data set with UPMARLBR and
HPRECIP as the respective Location and Constituent. When this data set has moved to
the Selected Data list, click the OK button.

:_ Select data to vary -0 Ll
Fle Atributes Select Help
rSeIEE:IAnnbule Walues to Filter Available Data

|Scenamo LI |Locamon LI |Const\luent ﬂ
i 01594526 ~ | AGWET 3
BELTSWIL AGWI
1101 AGWO
LAUREL AGWS
P:101 AIRT
F:102 j AIRTHMP j
atching Data (27 of 2221)
OBSERVED 01534526 FLOWY =
OBSERVED HPRECIP
OBSERVED
OBSERVED BELTSVIL PET o
OBSERYED BELTSVIL ARTMP
OBSERVED WWASH_NAT CLouD
OBSERVED WASH NAT WIND
OBSERVED WASH NAT DEWPT
OBSERYED WWASH_NAT SOLRAD
rAsEoen Loaasc mim e l
[ Selected Data (1 of 2221)
OBSERVED UPMARLBR HPRECIP

i Dates to Include
All Common |
Start  1855/12/31 1955/12/31 | 1986/12/31

End  1880/12/31 1480/12/31 | 1850/12/31 Ok | Cancel
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3. The Modify Existing Data form has now been updated with a description of the selected
data set in the Existing Data to Modify box. The Compute PET box is for selecting the
evapotranspiration data set to modify when a temperature climate scenario is being
defined and can be ignored for this example. The How to Modify box contains a list of
methods for modifying the data-set values. For this example, as in the previous one, the
“Multiply Existing Values by a Number” option will be used. We will again use the
Single Change option. Enter “1.2” in the Value field, thus defining the value by which
selected values in the precipitation data set will be multiplied.

% Modify Existing Data =]
Maodification Name: |Seasona\ Frecip
Existing Data to Modify: |OEISERVED UPMARLER HPRECIP Wiew
Compute PET: |<clicktD specify PET {0 replace> ey
Haow to hModify: IMu\tipIy Existing values by & Numhber LI

—MNumber to multiphy existing data by
& Single Change ¢ herate Changes

Yalue |1.2 multiplication factor

—Events

™ Wary precipitatian anly in the fallowing Events

~Seasons

™ wary anly in selected

Ok | Cancel |
v

4. The Seasons frame near the bottom of the form is used for specifying a time subset of the
data set to which the modification will be applied. Begin defining this subset by clicking
on the Vary only in selected check box. Two additional fields will be displayed. The
first field is a drop-down list of time subset options that includes Calendar Years,
Months, and Water Years. The second field will display a list of available time
intervals based on the item selected in the first field. For example, selecting Water
Years from the first field will populate the second field with a list of available water
years based on the period of record of the data set. For this example, select the Months
option. The second field will be populated with the months of the year. Items in the
second field can be selected and unselected by clicking on them. Additionally, the
buttons below the list can be used to select All or None of the items. To represent
increased precipitation during summer months, select Jun, Jul, and Aug.
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'_ Modify Existing Data

Modification Name: |Seasonal Frecip

Existing Data to hModify: IOBSER\/ED UPMARLER HFPRECIP

Compute FET: |<clickt0 specify PET to replace>

Heow to Modify: IMuItipIy Existing Yalues by a Number

—Mumber to multiply existing data by

=lof x|

Wiew

Wiew

ili

& Single Change ¢ lterate Changes

Walue |1.2 multiplication factar

~Ewvents

™ “ary precipitation anly in the fallawing Events

—Seasons

¥ “ary anly in selected Months

Jan
Feb
har
pr
EEW

All MNaone |

Ok Cancel |

4

5. Click the Ok button to complete the scenario definition process. The Climate

Exercises

Assessment Tool form is now updated to show the newly defined climate scenario.

_ Climate Assessment Tool
File Edit Options Help

Climate Data |AssessmentEndpoints| Fesults Tablel Pivaot Table

(=]

Base Scenario IC:\BASINS\data\CIimate\b ase.uci

MNew Scenario |M0dified

Add | Removel Edit | Wiew | Preparedl

wiulti
vl Seasonal Precip Multiphy 1.2 Month: Jun Jul Aug

]

Start | Total iterations selected =1 (0:04)

Flat |
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6. To complete this example, save the state of CAT, using the File:Save Climate and
Endpoints menu option, if desired.

Example 3. Modify Partial Record

A common climate scenario need is to adjust historical values during only a particular set
of years, or partial record, of the model run. For example, assessing the impacts of
increased drought severity can include decreasing the precipitation total for an already
low-rainfall year(s), without adjusting rainfall in other years.

This example shows how a single multiplier can be applied to precipitation data during a
specific portion of the model run. The final result of the example is a record adjustment
that applies a multiplier to historical precipitation data during only a single year of a
model run.

1. To begin creating a new climate scenario, click the Add button. The Modify Existing
Data form will be displayed. Begin defining this scenario by entering “Partial Precip” in
the Modification Name field.

¥ Modify Existing Data o ] E
Modification Narme |Partia| Precip
Existing Data to Modify: |<cl\ck o specify data to madify> e |
Compute PET: |<chck to specify PET to replace» e |
How to Modify: ; ‘alues b

—Mumberto multiply existing data by
@ Single Change  { lterate Changes

YWalue |1.1 multiplication factor

—Ewvents

I ‘ary precipitation only in the following Events

—Seasons

™ Vary onlyin selected

Ok Cancel
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2. To select the precipitation data to modify, click in the Existing Data to Modify box.
The Select data to vary form will be displayed. In the first column, under the Scenario
label, click on the OBSERVED item. Click on the data set with UPMARLBR and
HPRECIP as the respective Location and Constituent. When this data set has moved
to the Selected Data list, click the Ok button.

:__ Select data to vary = |E| |i|
Fie aAtributes Select Help
Select Attribute Values to Filter Available Data

Scenario LI ILocatlon ;I IConstltuent ;I
OBSERVED 01594526 | AGWET il

BELTSWIL AGYWY|

101 AGWD

LAUREL AGYYS

F:101 AIRT

F:102 AIRTWMP

mon | I
Matching Data (27 of 2221)
OBSERYED 01584526 FLOWY =
OBSERVED LAUREL HFRECIP

UPMARLER:
OBSERVED BELTSVIL PET e
OBSERVED BELTSWIL ARTWMP
OBSERYED WASH NAT CLOUD
OBSERYED WWASH_NAT WIND
OBSERVED WASH MNAT DEWFT
OBSERVED WHASH_NAT SOLRAD

[1=E= =i = '} LIChd AT PC ATk j
—Selected Data (1 of 2221)
OBSERVED UPMARLER HFRECIP

—Dates to Include
All Cormman |
Start  18955/12/31 1955/12/31 | 1955/12/31

End  1990/12/31 199071 2/31 199071 2/31 Ok | Cancal |

3. The Modify Existing Data form has now been updated with a description of the selected
data set in the Existing Data to Modify box. The Compute PET box is for selecting the
evapotranspiration data set to modify when a temperature climate scenario is being
defined and can be ignored for this example. The How to Modify box contains a list of
methods for modifying the data-set values. For this example, the “Multiply Existing
Values by a Number” option will be used. For this example, we will use the Single
Change option. Enter “0.8” in the Value field, thus defining the value by which the
precipitation values will be multiplied during the year specified in the next step.
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#._ Modify Existing Data - o] x|
Modification Mame: IF’artiaI Frecip
Existing Data to Madify: IOBSERVED UFMARLEBR HPRECIP “iewy |
Compute PET: |<clickt0 specify PET to replace» e |

Haowe to Modify:

Murmber to multiply existing data by
& Single Change lterate Changes

“alue ID.E multiplication factar

Ewents

™ “ary precipitation only in the following Events

Seasons

™ “ary only in selected

Ok | Cancel |
Vi

4. The Seasons frame near the bottom of the form is used for specifying a time subset of the
data set to which the modification will be applied. Begin defining this subset by clicking
on the Vary only in selected check box. Two additional fields will be displayed. The
first field is a list of time subset options that includes Calendar Years, Months, and
Water Years. The second field will display a list of available time intervals based on the
item selected in the first field. For example, selecting Water Years from the first field
will populate the second field with a list of available water years based on the period of
record of the data set. Items in the second field can be selected and unselected by
clicking on them. Additionally, the buttons below the list can be used to select All or
None of the items. The sample HSPF model used here will be run for water years 1986
through 1988, with 1986 being the driest. Thus, to help assess the impact of drought,
select the Water Years option and then select 1986 from the list of available water years.
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#._Modify Existing Data - o] x|
Modification MName: IF’artiaI Pracip
Existing Data to kModify: IOBSERVED UFPMARLBR HPRECIP Wiew |
Compute PET: |<clickt0 specify PET to replace> Yiew |

Haow to Modify: bAultiply Existing Walues by a Number

~Mumber to multiply existing data by
@ Single Change ¢ lterate Changes

“alue ID.B multiplication factor

Ewents

™ “ary precipitation only in the following Events

rSeasons
W “aryonlyinselected  Water Years d

1968 1972 1976 1930 1984 1938
1964 1973 1977 1881 1955 1989
1870 1874 1878 1852
1871 1975 1979 1983 1987 199

Al MHane |

Ok | Cancel |
Y

5. Click the Ok button to complete the scenario definition process. The Climate
Assessment Tool form is now updated to show the newly defined climate scenario.

C o
- Climate Assessment Tool ;IEILI

File Edit Options Help

Climate Data |AssessmentEndpD|ms I Fesults Table I Fivot Table

Base Scenatio |C:\EAS\NS\data\Chmate\base.uci

Mew Scenario IMDdiﬁed

Add Removel Edit | “Wiew | Preparedl v| “|

[vl Increase Precip Multiphy 1.2
[l Seasonal Precip Multiphy 1.2 Month: Jun Jul Aug
[v] Fartial Precip Multiphy 0.8 Water Year: 1986

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

6. To complete this example, save the state of BASINS CAT, using the File:Save Climate
and Endpoints menu option, if desired.

C1-17



BASINS/HSPF Training Exercises

Example 4. Represent Storm Intensification

BASINS CAT has the ability to adjust storm volumes only within selected events within
the historical record. This capability allows users to represent changes in the proportion
of precipitation occurring in larger versus smaller events.

This example shows how to make adjustments to represent storm intensification. The
final result of the example is a climate scenario that applies an increase in storm volumes
only to those events within a specified size class.

1. To begin creating a new climate scenario, click the Add button. The Modify Existing
Data form will be displayed. This form contains the controls needed to define a record
adjustment, including an identification label, the data set(s) to be modified, and how the
data are to be modified. Begin defining this scenario by entering “Storm Intensity” in the
Modification Name field.

#._Madify Existing Data _ o] x|
Modification Name: |St0rm Intens ity
Existing Data to Modify: |<click 0 specify data to madify> Wiew |
Compute PET: |(Click to specity PET to replace» iew |

Huow to bModify:

—MNumber ta multiply existing data by
@ Single Change  © lterate Changes

Walue |1 A multiplication factor

—Events

™ wary precipitation anly inthe following Fvents

Seasans

™ Wary anly in selected

Ok Cancel
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2. To select the precipitation data to modify, click in the Existing Data to Modify box.
Since we will be modifying historical precipitation data, begin the selection process by
clicking on the OBSERVED item under the Scenario list. Click on the data set with
UPMARLBR and HPRECIP as the respective Location and Constituent. When this
data set has moved to the Selected Data list, click the Ok button.

f__ Select data to vary ;lglil
Fle Atributes Select Help
~Select Attribute Yalues to Filter Available Data
Scenario LI ILDCﬁliDn LI ICDnslituem ;I
015994526 - | AGWET il
BELTSWIL AW
1:101 AGWO
LAUREL AGWS
F101 ART
102 j AIRTHMP j
batching Data (27 of 2221)

OBSERVED

015584526

FLOWY

COBSERVED LAUREL HPRECIP
LPtARLER HFRECIP
OBSERVED BELTSVIL FET pa
OBSERVED BELTSVIL AIRTHP
OBSERVED WWASH_MNAT CLOUD
OBSERVED WASH_NAT WIND
OBSERVED WASH_MNAT DEWPT
OBSERVED WWASH_MNAT SOLRAD
MRCEDNED LIChdAC PC AT kT2 j
—Selected Data (1 of 2221)
OBSERVYED LUPtARLEBR HFRECIP
Dates to Include
All Comman |
Start  1955/12{31 19585/12/31 | 1855/12/31
End  1930/12/31 18901 2/31 | 183012/31

[ o

I Cancel |

3. The Modify Existing Data form has now been updated with a description of the selected
data set in the Existing Data to Modify box. The Compute PET box is for selecting the
evapotranspiration data set to modify when a temperature climate scenario is being
defined and can be ignored for this example. The How to Modify box contains a list of
methods for modifying the data-set values. For this example, select “Add/Remove
Volume in Extreme Events.” The form will be updated to allow for specification of
storm intensity modifications.
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4.

#_Modify Existing Data o =
todification Mame: |StDrm Intensity
Existing Data to Modify: IOBSERVED UFPMARLEBR HPRECIF Wiew |
Compute PET: I(click to specify PET to replace> Wiew |

How to Modify:

~Fercent Change in volume

@ Single Change " lterate Changes

“alue |1 A %%

—Ewvents

¥ “ary precipitation only in the following Events Change I % of volume

Hourly intensity abowve IU— infhr

Allow gaps up to IU hours
Total wolume abaowve ID— inches
Taotal duration abowve ID— hours

~Seasons

™ Warny anly in selected

Ok | Cancel |

In the Percent Change in Volume frame, leave the Single Change option selected and
enter a value of “10” percent. It is important to note that this value indicates the percent
change in the total water volume for the entire data set. This is the total volume change
that will be distributed among the events we specify in the following steps. In the Events
frame, there are two components available for specifying storm intensification: Vary
precipitation only in the following Events and Change a specified % of volume. By
default, the option to Vary precipitation only in the following Events is checked.
Values can be entered for any or all of the four elements that define an extreme event.
Enter “0.1” in the Hourly intensity above field, indicating that only events with greater
than 0.1 inches/hour will be considered storm events. The Change ... % of volume field
is used to specify the percentage of the qualifying events to be modified. Leaving this
field blank will result in the specified volume change being applied to all qualifying
events. Entering a percentage value will result in the volume change being applied to the
highest storms that total the specified percentage of the data set’s volume. Enter a value
of “20” percent of the volume, which will result in a more intense modification being
applied to a smaller subset of storms. BASINS CAT will calculate and add volume to the
highest 20% of events over 0.1 inches/hour such that the total added volume equals 10%
of the total volume for the entire base data set.
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% Modify Existing Data _ o] x|
hModification Marme: IStorm Intensity
Existing Data to haodify: |OEISERVED UPMARLBR HPRECIF Wiew |
Compute PET: |<click to specify PET to replace> Yiew |
How to Mocdify: IAdd,’P\emDve Yolume in Extreme Events LI

—Fercent Change in Volume

 Single Change ¢ lterate Changes

Yalue |1 0 %

Ewents
¥ “any precipitation only in the following Events Change |2U| % ofwalurme

Hourly intensity abowve IU1— infhr

Allow gaps up to IU hours
Total volume abave IU— inches
Total duration abaove IU— hours

Seasons

™ Wany only in selected

Ok | Cancel |

4

5. Click the Ok button at the bottom of the form. This scenario, as summarized on the main
BASINS CAT form, will intensify the storms defined on the previous form by adding
10% of the data set’s total volume to them.

=*_Climate Assessment Tool = |E| |i|

Fle Edit Options Help

Climate Data |AssessmentEndpoints| Results Tablel Pivot Tahle

Base Scenario IC'\EASINS\datﬁ\CIlmﬁte\hﬁae uci

Mew Scenario IMDdlfled

A Removel Edit | Wigw | Preparedl vl “l

vl Increase Precip Multiphy 1.2

W Seasonal Precip Multiphy 1.2 Month: Jun Jul Aug
[l Partial Frecip hMultiphy 0.8 Water Year: 1986

[w| Storm Intensity Intensify 10

Start | Total iterations selected = 1 (0:09) Flot
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6. After defining this scenario, the user can use the View button to see the values in the
modified data sets. Users may also want to save the state of BASINS CAT using the
File:Save Climate and Endpoints menu option.

Example 5. Add or Remove Storm Events

BASINS CAT has the ability to represent changes in storm frequency by adding or
removing storms to a historical record.

This example shows how to make adjustments to represent a change in storm frequency.
The final result of the example is a climate scenario that increases the total volume of
precipitation by a specified percent by adding storms during selected months in the year.

1. To begin creating a new climate scenario, click the Add button. The Modify Existing
Data form will be displayed. Begin defining this scenario by entering “Storm
Frequency” in the Modification Name field.

% Modify Existing Data N =]
Modification MName: |St0rm Fraguency]
Existing Data to Modify: |<clickt0 specify data to maodify> Wiew |
Compute FET: |<clickt0 specify PET to replace> Wiew |

How to Modify:

—MNumber to multiply existing data by
& Singla Change ¢ lterate Changes

Yalue |1.1 multiplication factar

—Ewents

™ “ary precipitation only in the following Events

~Seasons

™ “ary only in selected

Ok Cancal
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2. To select the precipitation data to modify, click in the Existing Data to Modify box.
Since we will be modifying historical precipitation data, begin the selection process by
clicking on the OBSERVED item under the Scenario list. Click on the data set with
UPMARLBR and HPRECIP as the respective Location and Constituent. When this
data set has moved to the Selected Data list, click the Ok button.

f__ Select data to vary
File Attributes Select Help

—Select Aftribute Values to Filter &vailable Data

=10l x|

Scenario

OBZERVED
OBZERVED

OBZERVED
OBZERVED
OBZERVED
OBSERVED
OBZERVED
OBSERVED

MRCEDY/ED

LI ILDEaUDI’]

01594526
BELTSVIL
101
LAUREL
F1071
P02

Matching Data (27 of 2221)

01594526
LAUREL
UFMARLER
BELTEWIL
BELTSWIL
WASH_NAT
WASH NAT
WASH_NAT
WASH_NAT

LIDhd A D BT

LI ICUnsmuEnt

-

=

AGWET
AW
AGWO
AGWS
AIRT
AIRTMP

FLOMWY
HFRECIF
HFRECIF
PET
AIRTHMP
CLouD
WIND
DEWFT
SOLRAD

ATOLRICD

L L4

OBEERVED

Selected Data (1 of 2221)

UPMARLER

HPRECIP

Dates to Include
All

Common |

Start  1955/12/31
End 1390412731

1855712431 [ 1955112/31

199012431 | 1990/12/31

Ok

I Cancel |

3. The Modify Existing Data form has now been updated with a description of the selected
data set in the Existing Data to Modify box. The Compute PET box is for selecting the
evapotranspiration data set to modify when a temperature climate scenario is being
defined and can be ignored for this example. The How to Modify box contains a list of
methods for modifying the data-set values. For this example, select “Add/Remove Storm
Events.” The form will be updated to allow for specification of storm intensity

modifications.
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4.

' Modify Existing Data - o] x|
Modification MName: IStDrm Frequency
Existing Data to Modify: |OEISERVED UPMARLER HPRECIP iew |
Compute PET: |<c|ickto specify PET to replace? Wi |

How to Modify: Add/Remowve Starrm Events

—Percent Change in Yolume

& Single Change ¢ lterate Changes

YWalue |1.1 %

Ewents

IV “ary precipitation anly in the following Events

Hourly intensity abowe IU— in/hr
Allow gaps up to IU hours
Tatal volume abawve IU— inches
Tatal duration abowve IU— hours

rSeasons

™ “ary only in selected

k. | Cancel |
A

In the Percent Change in Volume frame, leave the Single Change option selected and
enter a value of “10” percent, indicating the percent change in the total water volume for
the entire data set. In the Events frame, checking the Vary precipitation only in the
following Events box causes four fields to be displayed for defining what qualifies as a
storm event. Qualifying events will then be randomly selected and duplicated to meet the
10% increase specified above. (Note: Unchecking the box, Vary precipitation only in
the following Events, results in all precipitation values considered as events qualifying
for duplication.) Values can be entered for any or all of the four elements. Enter “0.1” in
the Hourly intensity above field, indicating that only events with greater than 0.1
inches/hour will be considered storm events.
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#_Modify Existing Data - o] x|
Madification Marme: IStUrm Frequency
Existing Data ta Modify: |OEISERVED UPMARLBR HPRECIP e |
Cormpute PET: |<c:|ickt0 specifty PET to replacer Wiew |
How to Madify: |Addeemove Storm Events LI

—Percent Change in volume

@ Single Change ¢ lterate Changes

|1D %

“alue

Ewents

¥ ary precipitation only in the following Events

Hourly intensity abowve |D1|— infhr

IU— hours
ID— inches
ID— hours

Allow gaps up to
Total wolume abowve

Total duration above

—Seasons

™ Wary onlyin selected

Ok

| Cancel |

Y

5. The Seasons frame near the bottom of the form is used for specifying a time subset of the
data set to which the modification will be applied. Begin defining this subset by clicking
on the Vary only in selected check box. Two additional fields will be displayed. The
first field is a list of time subset options that includes Calendar Years, Months, and
Water Years. The second field will display a list of available time intervals based on the
item selected in the first field. For example, selecting Water Years from the first field
will populate the second field with a list of available water years based on the period of
record of the data set. For this example, select the Months option and the second field
will be populated with the months of the year. Items in the second field can be selected
and unselected by clicking on them. Additionally, the buttons below the list can be used
to select All or None of the items. To represent increased storm frequency during spring
months, select Mar, Apr, and May.
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. Modify Existing Data N =]
Modification Name: |St0rm Frequency
Ewisting Diata to bModify: IOEISERVED UPMARLBR HPRECIP Wiew |
Compute FET: |<clickt0 specify PET to replace> Wiew |
How to Modify: IAdd,-"Remove Starm Events LI

—Percent Change in %olurme

& Single Change ¢ lterate Changes

Walue |1D %

~Ewvents

¥ “ary precipitation anly in the fallowing Events

Hourly intensity above Imi infhr

Allow gaps up to IU haours
Total volume abowve IU— inches
Total duration ahowve IU— haurs

—Seasons
¥ “ary anly in selected IMonths LI
Jun Mo
Jul Dec
A
Sep
Oct
All MNaone |
Ok | Cancel |

4

6. Click the Ok button at the bottom of the form. This scenario, as summarized on the main
BASINS CAT form, will Add storms during Mar, Apr, and May until a 10% increase in
the data set’s original volume has been achieved.

1 Climate Assessment Tool = |EI |l|

Fie Edit ©Options Help

Climate Data. |AssessmentEndp0ints| Fesults Table' Pivat Table

Base Scenarin  |CABASINS\datsiClimateibase.uci

MNew Scenario |M0dified

Al Remavel Edit | e | Preparedl vl "|

vl Increase Precip Multiphy 1.2

vl Seasonal Precip Mulliphy 1.2 konth: Jun Jul Aug

vl Partial Precip Multiply 0.5 Water Year: 1956

[l Storm Intensity Intensify 10

vl Storm Frequency AddEvents 10 Month: Mar Apr bMay

Start | Total iterations selected =1 (0:09) Flot |
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7. After defining this scenario, the user can use the View button to see the values in the
modified data sets. Save the state of BASINS CAT using the File:Save Climate and
Endpoints menu option.

C.  Modifying Temperature Data

QUESTION ANSWERED:
3) How do | adjust historical temperature records to represent potential climate changes?

BASINS CAT can modify historical air temperature records and regenerate corresponding
evapotranspiration records. The exercises in this section demonstrate the following adjustments
to air temperature records.

e Applying a change to the entire air temperature record and regenerating PET.
e Applying a seasonal change and regenerating PET.
e Applying a change to a portion of the temperature record and regenerating PET.

To ensure that the Climate Assessment Tool form is properly initialized, the BASINS CAT
Set-up steps in Section A must be run before beginning these examples. As with the
precipitation data modification, examples for modifying temperature data are presented below.

Example 1. Add or Subtract a Constant to Full Record and Regenerate Evapotranspiration

The simplest method of modifying air temperature is to apply a multiplier to historical
values over the entire span, or full record, of the model run. Potential evapotranspiration
(PET) data are then regenerated using the modified temperature values.

This example shows how a single change can be applied to an entire historical air
temperature data record and how PET data are regenerated from the modified data. The
final result of the example is a record adjustment that applies a uniform increase to
historical air temperature. PET data will be regenerated, based on the adjusted air
temperature record, for use as model input.

1. To begin creating a new record adjustment, click the Add button. The Modify Existing
Data form will be displayed. Begin defining this scenario by entering “Temperature” in
the Modification Name field.
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.- Modify Existing Data

Modification MName:
Existing Data to Modity:
Compute PET:

How to Modify:

1 Single Change

MNurnber to multiphy existing deta by

=1olx]|

|Temperature|

|<:\icktu specify data to madify> Wiew

|<c:\|c:kto specify PET ta replace> Wiew

© lterate Changes

Walue IT 1 multiplication factor

[ Events

™ “ary precipitation anly in the fallowing Events

Season:

I Vary only in selected

Ok | Cancel |

Y.

2. To select the air temperature data to modify, click in the Existing Data to Modify box.
The Select data to vary form will open. Begin the selection process by looking at the
first column, labeled Scenario, in the Select Attribute Values to Filter Available Data
frame. Click on the OBSERVED item, and all data sets with a Scenario attribute of
OBSERVED will be added to the Matching Data list. In looking at the last column of
the Matching Data list, note the data set with the Constituent name AIRTMP (air

temperature). Click on this data set and it will be added to the Selected Data list. Click
the Ok button to close the form.

[k
File Atrbutes Select Help
rSeIEdAﬂrlbutE Walues ta Filter Available Data
ISEEHEHD LI ILDCﬁImn LI ICDnshtuem LI
01584526 | AGWET i‘
BELTSVIL AW
1101 AGWD
LAUREL AGWS
P01 ART
P:102 j ARTMP j
Matching Data (27 of 2221)
QOBSERVED 01594528 FLOW I
QOBSERVED LAUREL HPRECIP
QOBSERVED UPMARLER HPRECIF

OBSERVED

BELTSVIL

PET b

BELTSVIL

OBSERVED WASH_NAT CLOUD
OBSERVED WASH_NAT WIND
OBSERVED WYASH NAT DEWFT
OBSERVED WYASH NAT SOLRAD
marmEn, e e E
Selected Data (1 of 2221)
OBSERVED BELTSVIL ARTIMP
Dates ta Include

All Comman |
Start  1980/01/01 1880/01/01 | 1980,01/01
End  1990/12/31 1990/12/31 IEETIEE ok | Cancel
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3. The Modify Existing Data form has now been updated with a description of the selected
data set in the Existing Data to Modify box. When modifying temperature, it is
necessary to also re-compute the potential evapotranspiration (PET) using the modified
temperature data. Click in the Compute PET box to specify which PET data to

re-compute.
#_Modify Existing Data _ o] x|
Modification Mame: |Temperature
Existing Datato Modify,  |OBSERVED BELTSYIL AIRTMP “iew |
Compute PET: |<c|ickt0 specify FET to replace>» Wi e |
How to Modify:

MNumber to multiphy existing data by
& Single Change ¢ lierate Changes

“alue |1 1 multiplication factor

Ewents

™ Wary precipitation only in the following Events

CSeasons

™ Wary anly in selected

Ok | Cancel |
Y

4. Inthe Select data to vary form, again click on the OBSERVED item in the Scenario
column, and then click the OBSERVED BELTSVIL PET data set from the Matching
Data list. Click the Ok button to close the Select data to vary form.
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1 Select PET to replace with values computed from air = |EI |i|
File Attributes Select Help

Select Aftribute Yalues to Filter Available Data
Scenario ﬂ ILucatiDn ﬂ ICDnstituent ﬂ
OBSERVED 01594526 a | AGWET ﬂ
PT-0OBS BELTSWIL A
SCEN 1101 AGWO
hase LAUREL AGWS
F:101 AIRT
F:102 AIRTHP
o =l |
Matching Data (27 of 22213
OBSERYED 01584528 FLOMWY =
OBSERYED LAJREL HFRECIP
OBSERVED UPM&RLEBR HFRECIP
OBSERVED BELTSWIL
OBSERVED BELTSWIL AIRTHMP
OBSERVED WASH_MNAT CLOUD
OBSERYED WASH_MNAT WD
OBSERYED WASH_ NAT DEWFT
OBSERVED WASH NAT SOLRAD j
MRS ECY/EM LIChd A RO ATk
Selected Data (1 of 2221)
OBSERVED BELTSWIL FET

Dates to Include
All Camman |
Start  1972/01/01 1972/01;01 | 1972/01;M

End  1390/12/31 1990712431 IEECEE Ok | Cancel |

6. The Modify Existing Data form has been updated with a description of the selected data
set in the Compute PET box. The How to Modify box contains a list of methods for
modifying the data-set values. For this example, select the “Change Temperature”
option. In the Degrees to add to each existing temperature value frame, there are two
modification options: Single Change or Iterate Changes. The term “iterate”, as used
here, refers to the automation of multiple runs. The Single Change option will result in
one adjustment applied to the temperature data set. For this example, we will use the
Single Change option. In the Value field, enter “2,” thus defining the amount to be
added to all values in the temperature data set. Click the Ok button to complete the
scenario definition process.
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= Modify Existing Data o =] S
Modification Marme: |Temperature
Existing Data to Modify: IOBSERVED BELTSWIL AIRTHP Wiew |
Compute PET, IOBSERVED BELTSWILFET Wi |
How to Modify: IChange Temperature LI

—Degrees to add to each existing temperature value

& Single Change lterate Changes

Yalue |2| degrees

Ewvents

™ Wary precipitation only in the fallowing Events

CSeasons

™ Wary anly in selectad

Ol | Cancel |
A

7. The Climate Assessment Tool form is now updated to show the newly defined climate
scenario.

: Climate Assessment Tool = |EI il
File Edit Options Help

Climate Data |AssessmentEndpmm5 | Fiesults Tah\el Fivot Tahle

Base Scenario |C\EIAS\NS\data\CIlmate\base.ucl

MNew Scenario |Mudiﬁed

Add Remnvel Edit | Viewl Preparedl vl .

[l Increase Precip Multiphy 1.2

[l Seasonal Precip Multiphy 1.2 Month: Jun Jul Aug

[l Partial Precip Multiphy 0.8 Yater Year: 1986

[l Starm Intensity Intensify 10

[l Storm Frequency AddEvents 10 Manth: Mar Apr May
[w] Temperature Add 2

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

8. To complete this example, close the data listing and save the state of CAT, using the
File:Save Climate and Endpoints menu option, if desired.
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Example 2. Add or Subtract a Constant to a Specified Season and Regenerate
Evapotranspiration.

BASINS CAT allows for the adjustment of temperature (and computed PET) values
during only a specified month or season of the year. This flexibility is useful for
representing changes that vary seasonally within the year.

This example shows how a change can be applied to a historical air temperature data
record for only a specified season of the year, and how PET data are regenerated from the
modified data. The final result of the example is an air temperature time series with two
different record adjustments, one for cool months, and one for warm months. PET data
will be regenerated, based on the adjusted air temperature records, for use as model input.

1. To begin creating the temperature adjustment for cool months, click the Add button and
the Modify Existing Data form will be displayed. Begin defining this scenario by
entering “Temp Cool Season” in the Modification Name field.

¥ Modify Existing Data _|o| x|
Modification Mame: |Temp Cool Seasor|
Existing Data to Modify: I(clickto specify data to modify> e |
Compute PET: I(clickto specify PET to replace> ey |

How to Modify: Multiply Existing Walues by a Number

MNumberto multiphy existing data by
& Single Change ¢ lerate Changes

Yalue |1 1 multiplication factor

Ewents

™ “ary precipitation only in the following Events

Seasons

™ “ary anly in selected

k. Cancel
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2. To select the air temperature data to modify, click in the Existing Data to Modify box
and the Select data to vary form will be displayed. In the first column, under the
Scenario label, click on the OBSERVED item and all data sets with a Scenario attribute
of OBSERVED will be added to the Matching Data list. Look at the last column of the
Matching Data list, and note the data set with the Constituent name AIRTMP (air
temperature). Click on this data set and it will be added to the Selected Data list. Click
the Ok button to close the form.

1 Select data to vary - |EI ll
Fle Atributes Select Help
—Select Aftribute Values to Filter Available Data

Scenario LI ILocation LI IConst\tuent LI
OBSERVED 01534526 | AGWET ﬂ
FT-0OBS BELTSWIL AGY
SCEN 1:101 AGWD
hase LALIREL AGWS
F:101 AIRT
F.102 AIRTHMP
o | A |
Matching Data (27 of 2221)
OBSERVED 01594528 FLOW 1=
OBSERVED LALIREL HFRECIP
OBSERWVED UPMARLER HFRECIP
OBSERWVED BELTSWIL FET [
OBSERVED
OBSERVED WASH_NAT CLOUD
OBSERWVED WASH_NAT WAND
OBSERVED WASH_NAT DEWPT
OBSERVED WASH_NAT SOLRAD
L] =1 = = | LIDhdA T P ATO-RITID j
—Selected Data (1 of 2221)
OBSERVED BELTSWIL AIRTHMP

Dates to Include
All Comman |
Start  1980/01/01 1980/01,/01 | 1980/01/01

End  1990/12/31 1990712731 [ Toa0/12/31 Ok | cancal |

3. The Modify Existing Data form has now been updated with a description of the selected
data set in the Existing Data to Modify box. When modifying temperature, it is
necessary to also re-compute the potential evapotranspiration (PET) using the modified
temperature data. Click in the Compute PET box to specify which PET data to
re-compute.
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= Mmodify Existing Data - 0| x|
Modification Marme: |Temp Cool Season
Existing Data to hMadify: |bEISEF{\a’ED BELTSWIL AIRTHMP i |
Cormpute PET: |<Clicktu specify PET to replace> Wiew |
Howe to ko dify: Aultiphy Existing Yalues by a Number

—MNurmber to rmultiply existing data by
@ Single Change ¢ lterate Changes

Yalue |1 1 multiplication factor

Ewvents

™ “ary precipitation anly in the following Events

rSeasons

™ “ary only in selected

Ok Cancel

4

4. In the Select data to vary form, again click on the OBSERVED item in the Scenario
column, and then click the OBSERVED BELTSVIL PET data set from the Matching
Data list. Click the Ok button to close the Select data to vary form.
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1 Select PET to replace with values computed from air t = |D |i|
File  Atfributes  Select Help
Select Attibute Values to Filter Available Data
Scenario ﬂ ILDcation LI ICDnstituent LI
OBSERVED 015594526 ~| AGWET ﬂ
FT-OBS BELTSWIL AGWY
SCEMN 1:101 AGWO
hase LAUREL AGWS
F:101 AIRT
P:102 | ARTMP j
Matching Data (27 of 2221)
OBSERVED 01584526 FLOWY &
OBSERVED LAUREL HFRECIF
OBSERVED UPMARLEBR HPRECIP
OBSERVED BELTSWIL AIRTMP
OBSERVED WASH_NAT CLOUD
OBSERVED WASH_NAT WIND
OBSERVED WASH_NAT DEWFT
COBEERVED WASH_NAT SOLRAD
CRCEDA /BT LIDhAAD PC ATk T2 j
—Selected Data (1 of 2221)
OBSERVED BELTSWIL FET
Dates to Include
All Comrmon |
Start  1972/01/01 1972401,/01 I 1972/01,/01
End  1990/12/31 1980412431 I 1980/12/31 Ok | Cancel |

5. The Modify Existing Data form has been updated with a description of the selected data

set in the Compute PET box. The How to Modify box contains a list of methods for
modifying the data-set values. For this example, the “Change Temperature” option will
be used. For this example, we will use the Single Change option. In the Value field,
enter “2,” which will be the temperature increase applied to the air temperature values in
the season defined in the next step.
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f_ Modify Existing Data
Modification Name: ITemp Cool Season
Existing Data to hModify: |OBSERVED BELTSVIL AIRTMP
Compute PET: |OEISEP\VED BELTSWVILPET
How to Modify: IChange Temperature LI

=10 x|

[V ]

R

Degrees to add to each existing temperature value

@ Single Change ¢ lterate Changes

“alue |2| degraes

Ewvents

™ “/ary precipitation only in the fallawing Events

—Seasons

™ “ary only in selected

Ok

Cancel |

4

6. The Seasons frame near the bottom of the form is used for specifying a time subset of the
data set to which the modification will be applied. Begin defining this subset by clicking
on the Vary only in selected check box and two additional fields will be displayed. The

first field is a list of time subset options that includes Calendar Years, Months, and

Water Years. The second field will display a list of available time intervals based on the

item selected in the first field. For example, selecting Water Years from the first field
will populate the second field with a list of available water years based on the period of
record of the data set. For this example, select the Months option and the second field
will be populated with the months of the year. Items in the second field can be selected
and unselected by clicking on them. Additionally, the buttons below the list can be used
to select All or None of the items. To apply the 2-degree increase to cooler months,
select Nov through Apr.
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#_Modify Existing Data _ o] x|
Modification Name: |Temp Cool Season
Existing Data ta Modify: IOEISERVED BELTSWIL AIRTMP Wiew |
Compute PET: IOBSERVED BELTSYILFET e |
Hinir to b adify: IChange Temperature ﬂ

—Degrees to add to each existing temperature value

 Single Change  { lterate Changes

“Walue |2 degrees

Events

™ “ary precipitation only in the following Events

Seasons
¥ “Yary anly in selected Months LI

All MNone |

Ok | Cancel |
y

7. Click the Ok button to complete defining the cooler month’s temperature adjustment.
The newly defined adjustment will be shown on the Climate Assessment Tool form. To
begin defining the warm month’s air temperature adjustment, click the Add button again.

- Climate Assessment Tool ;lglil
Fie Edit Optons Hep

Climate Data |AssessmentEndpomts| Fasults Table' Fivat Table

Base Scenatio |C:\BASINS\d atahClimatelbase.uci

MNew Scenario |M0d|f|ed

A Removel Edit | Wigw | Preparedl vl "|

vl Increase Precip Multiphy 1.2

vl Seasonal Precip Multiphy 1.2 Manth: Jun Jul Aug

vl Partial Precip hMultiphy 0.8 Water Year: 1986

[ Storm Intensity Intensify 10

vl Storm Frequency AddEwents 10 Month: Mar Apr kay

v Temperatura Add 2

vl Temp Cool Season Add 2 Month: Jan Feb Mar Apr Mov Dec

Start | Total iterations selected = 1 (0:09) Plot |
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8. From the Modify Existing Data form, enter “Temp Warm Season” in the Modification
Name field. Next, repeat steps 2 through 4 to select the same air temperature and PET
data sets as before. For the warm month’s adjustment, we will apply a 4-degree increase
to the historical data. Select Change Temperature from the How to Modify list and
then enter “4” in the Value field. In the Seasons frame, again select Months from the
first list and then select May through Oct.

% Modify Existing Data - 0| x|
hodification Marne: ITemp Warm Seasaon
Existing Data to Madify: |OBSERVED BELTSVIL AIRTHMP Wiew |
Compute PET: IOESERVED BELTSWIL PET Wiew |
Haowe to Modify: IChange Temperature LI
Degrees to add to each existing temperature walua
& Single Change  lterate Changes
Yalue |4 degrees
—Ewvents
™ “ary precipitation anly in the fallowing Events
T Seasons
v “any anlyin selected tonths LI
Mo
Cec
All MNaone |
Ok | Cancel |
Y

9. Click the OK button to complete defining the warm month’s temperature adjustment.
The newly defined adjustment will be shown on the Climate Assessment Tool form.
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1 Climate Assessment Tool - |EI |i|

Fle Edt Cpfons Help

Climate Data |AssessmentEndpoints| Fiasults Tahle | Fivat Tahle

Base Scenatio IC:\BASINS\data\CIlmate\b ase.uc

Mesw Scenario IMUdif\ed

Add Remavel Edit | e | Prepared | vl "|

[l Increase Frecip Multiphy 1.2

[wl Seasonal Precip Multiphy 1.2 Maonth: Jun Jul Aug

[wl Partial Precip kultiply 0.8 \Water Year: 1986

[l Starm Intensity Intensify 10

[w| Starm Frequency AddEwents 10 konth: kar Apr bMay

[w] Temperature Add 2

[w] Temp Cool Season Add 2 Manth: Jan Feb Mar Apr Mowv Dec
[wl Temp'Warm Season Add 4 Maonth: kMay Jun Jul Aug Sep Oct

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

10. To complete this example, save the state of CAT, using the File:Save Climate and
Endpoints menu option, if desired.

Example 3. Add or Subtract a Constant to a Partial Record and Regenerate Evapotranspiration

A common climate scenario need is to adjust historical values during only a particular set
of years, or partial record, of the model run. For example, assessing the impacts of
increased drought severity can include increasing the air temperature values, and
re-computing PET values, for a specified year or years within the record.

This example shows how a single change can be applied to a historical air temperature
data record for a specified portion of the model run, and how PET data are regenerated
from the modified data. The final result of the example is a record adjustment that
increases historical air temperature data for only a single year. PET data are also
regenerated based on the adjusted air temperature record for use as model input.

1. To begin creating a new climate scenario, click the Add button. The Modify Existing

Data form will be displayed. Begin defining this scenario by entering “Partial Temp” in
the Modification Name field.
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% Modify Existing Data - 10| x|
bodification Name: |Partial Termp|
Existing Data to Modify: |<clickto specify data ta madify> Wi |
Compute PET: |<clickto specify PET to replace> e |

Howe to Modify:

—Mumber to multiply existing data by
@ Single Change lterate Changes

Yalue |1 1 multiplication factor

—Ewents

™ “ary precipitation anly in the following Events

CSEasons

I~ “ary anly in selected

Ok Cancel |

4

2. To select the air temperature data to modify, click in the Existing Data to Modify box.
The Select data to vary form will be displayed. In the first column, under the Scenario
label, click on the OBSERVED item and all data sets with a Scenario attribute of
OBSERVED will be added to the Matching Data list. Look at the last column of the
Matching Data list, and note the data set with the Constituent name AIRTMP (air
temperature). Click on this data set and it will be added to the Selected Data list. Click
the Ok button to close the form.
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; Select data to vary - |EI |l|
File Atfributes Select Help
—Select Attribute Values to Filter Availakle Data

Scenario LI ILucatiDn LI ICDnStiluent LI
ISERY 01584526 ~| AGWET ﬂ
BELTSWIL A
101 AGWO
LAUREL AGWS
F:101 AIRT
F.102 j AIRTMP j
Matching Data (27 of 2221)
OBSERVED 01594528 FLOA =
OBSERVED LAUREL HFPRECIP
OBSERVED UPMARLBR HFRECIF
OBSERVED BELTSVIL PET e
OBSERYED
OBSERVED WASH_MNAT CLOUD
OBSERVED WASH_NAT WylND
OBSERVED WASH MNAT DEWFT
OBSERVED WASH_NAT SOLRAD
MRCECWED LIDhdAD] P AT DT j
—Selected Data (1 of 2221)
OBSERVED BELTSVIL ARTMP

Dates to Include

All Commonl
Start  1980/01/01 1960/01/01 | 1380/01/01
End  1990/12/31 1390/12/31 INEEEE | Ok | el |

3. The Modify Existing Data form has now been updated with a description of the selected
data set in the Existing Data to Modify box. When modifying temperature, it is
necessary to also re-compute the potential evapotranspiration (PET) using the modified

temperature data. Click in the Compute PET box to specify which PET data to
re-compute.
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: Modify Existing Data - 0| x|

Maodification Name: IPartiaI Temp

Existing Data to Modify:  JPBSERVED BELTSVIL AIRTMP Viewr

Compute PET: I(clicktu specify PET to replace> ey

How to haodify:

—MNumber to multiply existing data by
* Single Change  { lterate Changes

Yalue |1.1 multiplication factor

Ewvents

™ “ary precipitation only in the following Events

Seasons

™ “ary only in selected

Ok Cancel

A

4. In the Select data to vary form, again click on the OBSERVED item in the Scenario
column, and then click the OBSERVED BELTSVIL PET data set from the Matching
Data list. Click the Ok button to close the Select data to vary form.
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; Select PET to replace with values computed from air: = |EI |1|
File Atmibutes  Select Help
—Select Attribute Values to Filter Available Data
Scenario LI ILDDaUDI’] LI ICUnslituent LI
OBSERVED 01594526 - | AGWET ﬂ
FT-0ES BELTSVIL AGYY
SCEM 1101 AGWO
hase LAUREL AGYWS
F101 AIRT
F.102 | AIRTHP j
Matching Data (27 of 2221)
OBSERVED 01594526 FLOW =
OBSERYED LAUREL HPRECIP
OBSERVED UPMARLER: HPRECIP
OBSERVED
OBSERVED BELTSVIL AIRTMP
OBSERVED WASH_NAT CLOUD
OBSERYED WWASH_MNAT WMD)
OBSERVED WWASH_NAT DEWFT
OBSERVED WASH_NAT SOLRAD j
TRSECNED LIChd4 Tl P ATk
—Selected Data (1 of 2221)
OBSERVED BELTSVIL FET
~Dates ta Include
Al Comman |
Start  1972/07/07 1972/01/01 INEEEGHTE]
End  1990/12/31 1990412131 | 199012431 | Ok I Cancel |

5. The Modify Existing Data form has been updated with a description of the selected data
set in the Compute PET box. The How to Modify box contains a list of methods for
modifying the data-set values. For this example, the “Change Temperature” option will
be used. For this example, we will use the Single Change option. In the Value field,

enter “3,” which will be the temperature increase applied to the air temperature values in
the year specified in the next step.
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% Modify Existing Data - 0| x|
Modification Marme: |Partia| Temp
Existing Data to Modify: |OEISER\»’ED BELTSWIL AIRTHMP Wiew |
Compute PET: |OEISEF{\HED BELTSWILPET s |
Howy to kadify: IChange Temperature LI

—Degrees to add to each existing temperature value

& Single Change lterate Changes

Yalue |3| degrees

Ewents

™ “ary precipitation anly in the fallowing Events

CSeasons

[~ “Wany only in selected

Ok | Cancel |
Vi

6. The Seasons frame near the bottom of the form is used for specifying a time subset of the
data set to which the modification will be applied. Begin defining this subset by clicking
on the Vary only in selected check box. Two additional fields will be displayed. The
first field is a list of time subset options that includes Calendar Years, Months, and
Water Years. The second field will display a list of available time intervals based on the
item selected in the first field. For example, selecting Water Years from the first field
will populate the second field with a list of available water years based on the period of
record of the data set. Items in the second field can be selected and unselected by
clicking on them. Additionally, the buttons below the list can be used to select All or
None of the items. The sample HSPF model used here is run for water years 1986
through 1988, with 1986 being the driest. Thus, to help assess the impact of drought,
select the Water Years option and then select 1986 from the list of available water years.
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= Modify Existing Data _|o| x|
Maodification Narme: |Partia| Temp
Existing Data to odify: |OEISERVED BELTSYIL AIRTHP RUET |
Compute PET: |OEISEFNED BELTSWIL FET e |
Haowe to kodify: IChange Temperature LI

—Degrees to add to each existing temperature walue

& Single Change  ( lierate Changes

Yalue |3 degraes

~Ewvents

™ “ary precipitation anly in the following Events

Seasons

[¥ “ary onbyin selected  [water Years LI
1980 14985 1930

1931 1991

1982 1987

1983 1988

1984 1989

All Mane |

Ok | Cancel |
Vi

7. Click the Ok button to complete the scenario definition process. The Climate
Assessment Tool form is now updated to show the newly defined climate scenario.
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.~ Climate Assessment Tool
File Edit Optons  Help

Climate Data |Assessment Endpaints | Fiesults Tabla | Frivot Tabla

(=1

Base Scenario |C:\BASINS\data\CIimate\base uci

MNew Scenario |M0dified

Add Removel Edit | Viewl Preparedl

|l Increase Precip Multiphy 1.2

vl Seasonal Precip Multiphy 1.2 konth: Jun Jul Aug

[l Partial Precip Multiphy 0.8 Water Year: 1986

[l Storm Intensity Intensify 10

vl Starm Frequency AddBEwvents 10 Month: bar Apr ke

[l Temperature Add 2

[ Temp Cool Season Add 2 Month: Jan Feb Mar Apr Nowv Dec
[l Termp Warm Season Add 4 Month: May Jun Jul Aug Sep Oct
|l Partial Temp Add 3VWatervear 1986

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

Flot |

8. To complete this exercise, save the state of CAT, using the File:Save Climate and

Endpoints menu option.
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