Using Climate Data in the WEPP Windows Interface
September 25, 2003 (Updated May 19, 2006)

This version (September 2003) of the WEPP Windows interface allows actual daily data
and 15 minute precipitation data to be used in building a WEPP climate file. In addition
new CLIGEN stations can be setup. This tutorial will explain how to do the following
tasks related to climate data for WEPP:

e Adding a new international station using observed daily data from the ARS
Hydrology Lab
Adding a new international station using other observed data
Adding a new station in the continental United States using existing stations
Adding a new station in the United States using observed daily data from NOAA
Adding a new station in the United States using other observed data
Importing observed daily data into a WEPP CLIGEN weather file
Importing 15 minute precipitation data from NOAA into a breakpoint climate file.
Importing other breakpoint data into a WEPP breakpoint climate file

CLIGEN Overview

Cligen is a stochastic weather generator that produces daily time series estimates of
precipitation, temperature, dewpoint, wind, and solar radiation for a single geographic
point, based on average monthly measurements for the period of climatic record, like
means, standard deviations, and skewness. The estimates for each parameter are
generated independently of the others.

The WEPP Windows install contains about 2600 CLIGEN parameter files for locations
within the US. Using a CLIGEN parameter file the CLIGEN program can generate a
daily weather file that can be used when running WEPP.

To run CLIGEN for location outside the US a suitable CLIGEN parameter file must be
developed. This is typically done using observed data from a fairly long period of record
(at least 15-40 years) in order to gather the statistics about the weather patterns at that
location.

The first 5 topics describe how to setup a new CLIGEN station.

Adding a new international station using observed daily data
from the ARS Hydrology Lab

The process of adding a new international station for Cligen to use involves creating a
Cligen parameter from the long term climate data. This outlines how to use existing
international precipitation and temperature data from the ARS Hydrology Lab. This data
is typically from the late 1970’s to the early 1990’s.



The data can be downloaded from: http://hydrolab.arsusda.gov/nicks/nicks.htm
Instructions for downloading the data can be found in the section “Downloading
International Climate Data”.

In this example we have already downloaded a file and saved in the climates/observed
subdirectory. The climate data is for Granada Spain.

To add a new international Cligen station to the WEPP interface from the main WEPP
Windows menu choose the Tools menu and select Add Climate Location.

Showw Tazk Selector

Hillzlope Builder *#fizard
Download WEFP Data
Irmpart Soil Data [Soilzh 1355 WERPF]
Import Soil Data (MASIS 2002 MRCS)

D atabaze Mantenance b
Return Penod Analysis

Add Climate Location
Climate PAR Editor k

The first step is to choose a name for your new location. In this example | chose Granada
Spain. Choose the ‘No’ item when for the question if you already have a CLIGEN PAR
file. The default is that a CLIGEN PAR file will be created for your new station.



Step 1: Choose a name for the new climate location

-
P

The next screen will ask to choose a station similar in the United States. This is done to
approximate other climate parameters that may not be present in the observed data for
that location. The data files from the ARS hydrology lab only contain precipitation,
minimum and maximum temperature. Other data used by WEPP are related to intensity,
solar radiation, dew point.



Select Equivalent US Station x|

The parameters from a similar LIS station will be uzed to complete the CLIGEN parameter file where local data iz
not available.

Taousze ahother LIS statioh az a template select the state and station.

Stabe; Station: IADAK B j

Help me find a station

You cah search for a US station with similar precipitation patterns ny clicking on the above button. Daily
precipitation data from a GOS file iz needed.

< Back I Mest = I Cancel | Help |

If you know a particular US station to use you can select it directly. For most cases the
best choice is to search for a similar US station by clicking on the Help me find a station
button.

Select a file containing the dailp climate data: el

Laok ir: Iﬁ obzerved j da ek BB~

....................................

File narme: I"_gds Open I
Fil=z of tpe: IGDS Climate Files [*.gds) j Cancel |
4

After searching the program will display a list of the upto 10 US stations. The closest
match is displayed first. Click the Ok button to select the station.




Stations Found X

1. CROSSVILLE Fas AIRPORT TH -

_ ok | __Concel|

After searching for a similar station the following should be displayed indicating that a
similar US station is in Tennessee.

Select Equivalent US Station

| Ternessee | CROSSVILLE FAA AIRFORT TH -

e

Click the Next button to display the details about the Cligen parameter file that will be
created.



Verify Parameter File x|

M ame: Granada Data File SPAIMAGranada ESP. par

Lakitude  |37.3 Longitude [-4.3 Elereation(ft) 1870 tax 30 minute rate(in] 247 Maw B hour rate (in] ’W
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Hou | Dec |i

A.\-’erage Morthly Precip(1.44 1.7 1.19 1.44 040 0.60 0.00 007 051 1.32 1.92 162

EI:J?‘nber of Yyet Days g ] 7 9 5} 3 u] 1 3 5} 5] 9

Average Morthly Max  |S473  |S8E2  |B490 (6742 (7545 (G620 (9400 (9307 (3656 (7330 |B23S  |B5TE

TempiF)
Average Morthly Min - |34.20 |3675 (35882 (4285 (4764 (5532 |9910 |89.25 |5627  |4809 (4118 |3673
TempiF)
Average Precip on et |0.18 0149 017 016 015 0.20 0.3 ooy 0417 022 0.24 018
Daysling

Probabilty of wet day  |0.63 0.53 0.56 056 0453 0.32 0410 033 029 0.45 0g2 058
followving wwet day

Probahilty of wet day  |0.14 0.23 014 o 012 009 0.03 003 005 013 016 018 T
follovwing dry day

Solar Radistion 160.00 (23500 |353000 (44700 |516.00 |553.00 |S29.00 (47900 (41400 [317.00 (21400 |161.00
[LangleyDay)*
Maximum 30 minute: 0.49 051 074 095 1.42 1.16 1.72 1.13 0495 0.E0 0E1 0.61
Irtensityindi* -
Morthty Awerages & RSRFle f I [»
W Englizh Uitz Refrash Predicted Yalues Urndo All Changes Fredicted Yearly Precipfin 1272

* =Walues are from template PAR file, may need to be changed ta match local conditions.

The awverage monthly precipitation and number of wet days are calculated from the probabilities for a wet day following a wet day and for a wet dap following a
diy day. To adjust approximate average monthly precipitation change the probablities figlds and click the Refesh button.

< Back | Mest = | Cancel Help

The monthly averages can be changed to match your actual data. The first two lines in
gray are for reference only and are based on the probability of wet day following a wet
day and a wet day following a dry day and the precipitation amount on wet days. The
field for predicted yearly amount is also for reference only. Changing the percentages for
wet days or precipitation amounts will change the predicted values. If values are changed
click the Refresh button to update the reference values.

After the values are finalized click the Next button to select which version of CLIGEN to
use to generate the WEPP climate file. This step also produces a new CLIGEN parameter
file that can be used in running CLIGEN in the future for this station.



Build Climate Input x|

Use Cligen Yersion:

Thig final step will build a climate input file that can be used with WEPP.
Thiz builds a 100 year climate fils.

< Back | Firizh | Cancel | Help |

After selecting the version of CLIGEN to use click the Finish button to generate the
climate file.

To use the new climate file in a simulation right-click on the climate icon (the sun) and
choose the Import menu item. The new climate file created will be named
‘Granada_ESP.cli’, double click on this file from the import menu to bring it into the
current project and then click the “‘Run’ button on the main screen.

If you now double click on the climate icon (the sun) climate builder window will show
the new Granada location in the list of available stations for Spain along with all the other
CLIGEN stations for the United States.




Climate: Granada_ESP._ch

Inztalled Climates [States]

[ x|

Inztalled Climates [Stationz]:

B -]

Clirmate Type
¥ CLIGEM Generated [Cant]

" Actual Daily Data
" Breakpaoint Data

100

" Single Storm l—
" TR-55 Storm

Advanced

Cligen “ferzion |"»-"er 5.1 -

Interpalation Method |Nu:-ne -

[ Random Mumber Seed |

|Granada ESF

Y'ears af Simulation:

[¥ Usze Englizh Units

Cancel

Beginning *ear:

—
—
—

NEIEN
Help

Adding a new international station using other observed data

This process is very similar to adding a station using data from the ARS Hydrology Lab.
The difference is that your data probably will not be in the GDS file format and therefore
you won’t have the ability to search for a similar US station. One solution to this would
be to find a station from the ARS Hydrology Lab that is somewhat close to your location
and use it to search for a similar US station. Once this station is known you can proceed

to use your observed data to develop the cligen parameter file.

The data we will use for this example is found in the climates/observed subdirectory and
has the name ‘Granada — Custom Recorded.txt’. The top few lines of the observed data

file looks like the following:

10 1 77 0.00 30.00 10.00
10 2 77 0.00 30.00 10.00
10 3 77 0.00 29.00 10.00
10 4 77 0.00 29.00 9.00
10 5 77 0.00 29.00 9.00
10 ©6 77 0.00 12.00 12.00
10 7 77 1.00 15.00 8.00
10 8 77 0.00 16.00 8.00
10 9 77 0.40 20.00 13.00
10 10 77 4.00 23.00 13.00
10 11 77 0.00 24.00 8.00
10 12 77 0.00 26.00 8.00
10 13 77 0.00 26.00 8.00
10 14 77 0.00 22.00 10.00
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The WEPP interface can process data that has one line of climate data per day which
some type of delimiters between the columns. In this case the precipitation data is in
column 4 and the maximum temperature in column 5, the minimum temperature in
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column 6. The temperatures are in C.

To add a new international Cligen station to the WEPP interface from the main WEPP
Windows menu choose the Tools menu and select Add Climate Location.
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When the window is displayed choose Spain as the country and type in the station name

‘Granada — Recorded’.
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Step 1: Choose a name for the new climate location

SPAIN -]
[iabama 1]
Granada - Recorded

In the next window choose a similar US station directly in the state of Tennessee and the
station as Crossville FAA Airport TN. The Help Find a Station requires a GDS format
file, since our data is in a different format we must choose the station.
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Select Equivalent U5 Station

Tennesses B

The next window will ask if we have daily data to use to initialize the CLIGEN parameter
file — Click Yes and then select the “‘Granada — Custom Recorded’ file.

-11 -



Use Actual Data to create PAR File

[ro pou have daily precipitation, minimum and masimum tmperature data that pou wank bo uge
to initialize a CLIGEM station file?

' VYes
" No

Currently data files for warldwide lozations can be downloaded from the ARS hpdralogy |ab.
http:/ fhpdrolab. arsusda. govdnicks ficks. htm
D ata can alzo be found at the NOAS website

hittp:/ A node. noaa. govdoanede. html

< Back I Mext > I

Cancel |

Help

When searching for the file be sure to change the file type to Climate Data Files (*.txt).
The default is to only show GDS files from the ARS Hydrology lab.

Select a file containing the dailp climate data: el

Laok ir: Iﬁ obzerved j da ek BB~

Arzadia - Custom Recorded
Acadia Park Maine 1382-2003
Granada - Custom Recorded
F.eokuk lowa MOAS 15min
k.eokuk [owa MOASL D aily

File narne: IGranada - Cugtam Recorded Open I
Files of type: IEIimate Drata Files(® bat) j Cancel |
4

The next step is to use the weather importer window to describe the contents of the file,
including what units the precipitation and temperature are recorded in. Adjust the

selections so that they are the same as the following window. This includes changing the

-12 -




units on the left side of the window and setting the correct columns where the data is
found. When the selections are set click the Refresh button.

Graph Temperaturs

Graph Precip

Refresh D ata WView

% Custom Data Format

Cugtorn Data Format

" ‘worldwide Stations fram ARS Hydrology Lab

Handling Miszing Data

" 1S Stations from &RS Hydrology Lab

Column Delimiter: W spacesartabs [ ;. [ | /4 [ . ‘when Mizzing a Precipitation Y alue:
Aszsume zero <
Precipitation i = Cal -
= B mm S|4 When Mizzing a Termperature W alue:

Max Tempin C = Colurnn [5 - Usge monthly average =

Min Temp in C - Column [g - Mizsing D ata Walue: 9333

Year / Month / Day Columns I - o~z -

[iate | b 3 Temp [C] | Min Temp [C) | Precip [mm] il
10:01-1977 30.0 0.0 0.0o0

10-021977 30.0 10.0 0.0o

10-031977 29.0 10.0 0.0o

10-04-1977 29.0 9.0 0.0o

10-08-1977 29.0 3.0 0.0o

10-068-1977 120 120 0.0o0

10071977 158.0 2.0 1.00

10-081977 16.0 g.0 0.0o0

10-09-1977 200 130 0.40

10-10-1977 230 130 4.00

1?-11-19?? 40 an nnn Jﬂ
4 | L]

< Back | et » | Cancel

Help

Click the Next button to display the Cligen parameter file contents.
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Yerify Parameter File

M ame: |Granada - Recorded Data File |SF'AIN\Granada - Recorded ESF.par
Latitude ID Longitude ID Elereation(ft) I'I 870 tax 30 minute rate(in] 247 Maw B hour rate (in] |5-U1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Hou Dec =
Average Morthly Precip(1.44 1.7 1189 1.44 0.90 0.E0n 0.31 0.0y 0.34 1.32 192 1.62
(in}
IMumber of Wet Days g ] T 9 B 3 1 1 2 B ] 9
Aversge Morthly Max |5500 (58968 (523 (78S |TE3T  |BF26 (9415 (9380 (3749 (7393 B3OS |5E36
TempiF)
Averade Morthly Min |34.22  |3678 (3900 (4283 (4757 |5572 |5940 |59.32 |565T 4825 (4135 |36®
TempiF)
Averaye Precip ontet (015 014 [k 016 015 0.z0 0.3 0.0y 017 0.z2 024 018
|Daysiin)
Probahbilty of wet day (062 053 0sry 0.55 055 024 013 0.32 0.25 0.49 nsa 0.53
followving wwet day
|Frobakiity of wet day (015 023 014 022 012 0.09 0.03 003 0.03 013 017 0.20 —
follovwing dry day
Solar Radistion 160.00 (23500 |353000 (44700 |516.00 |553.00 |S29.00 (47900 (41400 [317.00 (21400 |161.00
[LangleyDay)*
Maximum 30 minute: 0.49 051 074 095 1.42 1.16 1.72 1.13 0495 0.E0 0E1 0.61
Irtensityindi* -|
[\ Morthty Awerages & RSRFle f [l I
v English Units Refrash Predicted Yalues Urndo All Changes Fredicted Yearly Precipfin |1 286

* =Walues are from template PAR file, may need to be changed ta match local conditions.

The awverage monthly precipitation and number of wet days are calculated from the probabilities for a wet day following a wet day and for a wet dap following a
diy day. To adjust approximate average monthly precipitation change the probablities figlds and click the Refesh button.

Help

< Back I Neib I Cancel |

Click the Next button to indicate which version of Cligen to run to generate the output

file.
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Build Climate Input

Use Cligen Yersion:

Thig final step will build a climate input file that can be used with WEPP.
Thiz builds a 100 year climate fils.

< Back I Finish I Cancel |

After the climate file is produced it can be imported into WEPP projects by right-clicking
on the climate icon (sun) and choosing the ‘Granada- Recorded ESP’ file. If you double

click on the climate icon you will see that this is now an installed station in Spain.

X

Climate: Granada - Recorded _ESP.ch
Inztalled Climates [States) Installed Climates [Stations]:
|5PaIN - Granada - Recorded ESP
— Climate Type
¢ CLIGEMN Generated [Cont) Years of Simulation; Beginning g™

= Ereakpaint Data
= Single Storm

—Advanced
Cligen Yerzian Wer 5.1 -
Interpalation Method Marie

[~ Bandom Mumber Seed [0

1L

Save ba |

" Actual Daily D ata Imn— 1

Storm Duration [hr: b & [ ntersty [indhr]:

|2 |3
= TH-55 Starm

Zhwration ke Peak [ntemsity

—

¥ Use English Units tap (L5] |
Cancel | Help |
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Add a new CLIGEN station in the continental US using
existing stations

This option would be chosen if none of the existing CLIGEN stations closely matched
your location where you want to run WEPP. This may be because of long distances to
existing stations or because of elevation differences. In this example we will pick an
approximate location from a map and then customize the CLIGEN parameter file.

From the main WEPP Windows menu choose the Tools menu and select Add Climate
Location.
Show Tazk Selectar

Hillzlope Builder “+fizard
Download WERF Data
Irmpart Soil Data [Soilsh 1355 WEPF]
Import Sail Data (MASIS 2002 MRCS)

D atabaze Maintenance »
Return Penod Analysiz

Add Climate Location

Climate PAR Editar h

The first step is to choose a name for your new location. In this example | choose Buffalo
Center which is in the state of lowa.

The first step is to select the state of lowa and then type in Buffalo Center in the station
name field.

Choose the ‘No’ item when for the question “Do you have already have a CLIGEN PAR
file for this location?” You would only choose “Yes’ if you had developed the CLIGEN
par file by hand outside the interface and want to import it into the WEPP directory.

Do you already have a CLIGEM PAR file for this location?
" Yesz + Mo

Your window should look like the following:

-16 -



Step 1: Choose a name for the new climate location

UMITED STATES -]
lowa ]
Buffalo Center

If the location is within the continental US the user is prompted to select the location
from a map which will display the Climate map program screen. After double-clicking on

the approximate location of the new station the list of surrounding cligen stations is
displayed.

-17 -



#:Wepp Map GelClimate =101 x|
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| ] i
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Double-click feft mouse buttan to pick a postion T o

The cligen .PAR file produced can be based on the nearest station or it can be derived by
interpolating the .PAR files from the surrounding stations. In the figure below we have

chosen to base the new stations .PAR file on the interpolation of the surrounding stations.
Climate Station |

Lahitude: |43_4?39 Longitute: |.93_?|j1 1

Climate Stations around thiz point:

FOREST CITY 14 [ 13,887, 0.225] -
BRITT |4 [ 28,604, 0103 ]

MASOM CITY CAa AP 14 [ 23.155, 0,107 ]
WINKEBAGD MN [ 31.142,.0.100)

MASOM CITY 3 M 14 [ 32,380, 0.096 ]

SWWES CITY BN 14 [ 32,811, 0.035)

ALGOMA 1A [ 33,629, 0.031 ] |

Mate: The first number in parenthezes iz mileage and the
zecond number iz weight.

Output Chaoice
= Use Mearest Station

& |nterpolate data from surounding stations %

Cancel |
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Choose the ‘Interpolate data from surrounding stations and then click OK.

After a base PAR file is created using the nearby stations the option of using daily data to
create the PAR file is available.

The next screen asks if we have any daily precipitation data to use in creating the
CLIGEN parameter file. Choose “No’ for this option because we are basing our data on
existing data from surrounding stations. Click the “‘Next’ button.

x|

[ro pou have daily precipitation, minimum and masimum tmperature data that pou wank bo uge
to initialize a CLIGEM station file?

" ez

* Mg

Currently data files for warldwide lozations can be downloaded from the ARS hpdralogy |ab.
http:/ fhpdrolab. arsusda. govdnicks ficks. htm
D ata can alzo be found at the NOAS website

hittp:/ A node. noaa. govdoanede. html

< Back | Mest = | Cancel | Help |

The next screen that is displayed is a summary of the CLIGEN .PAR file data for the new
station._Note that your numbers may not exactly match those of the Buffalo Center
parameter file shown below. This is because when basing the new station on the
interpolation of several nearby stations the distances from the existing stations to the new
station are used in weighting the parameters. This depends on the exact point selected on
the map, a slightly different location selected will change the values.

-19 -



Verify Parameter File x|

M ame: Buffalo Certer Data File lowatBuffalo Center 14 par
Lakitude  |-43.474 Longitude [-33.701 Elereation(ft) 1280 tax 30 minute rate(in] 243 Maw B hour rate (in] 453
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Hou | Dec |i

Average Monthly Precip|0.64 0.72 1.56 256 351 423 368 354 287 1.92 1.35 1.00
(in}
Murmber of Wet Days 4 4 B g 9 9 5 g 7 B a 5

Average Morthly Max (2382 (2003 (4038 (5776 (711 |8D20 (83480 |(HM.E9 |FI36 (6183|4297 |23%6

TempiF)
Average Morthly Min - |1007 1283|2230 (3553 (4749 (5714|6148 |59.00 (4973 (3870 (2491|1385
Temp(F)
Average Precip on et |0.16 013 026 032 039 047 0.46 045 0.4 0.32 0.zr 0.z0
Daysling

Probabilty of wet day  |0.26 0.23 0.37 043 046 0.# 0.35 036 039 0.39 0.35 029
followving wwet day
Probahilty of wet day  |0.14 014 013 023 025 027 0.24 023 020 015 IR 015 T
follovwing dry day

Solar Radistion 170,50 (25740 |35160 (42150 [492.30 (54300 |S4250 (45060 (374700 [263.20 17050 |13540
[LangleyDay)*
Maximum 30 minute: 011 n1s 026 0.83 1.11 1.66 1.21 1.67 065 052 026 017
Irtensityindi* -
Morthty Awerages & RSRFle f I [»
W Englizh Uitz Refrash Predicted Yalues Urndo All Changes | Fredicted Yearly Precipfin 2708
* =Walues are from template PAR file, may need to be changed ta match local conditions. %

The awverage monthly precipitation and number of wet days are calculated from the probabilities for a wet day following a wet day and for a wet dap following a
diy day. To adjust approximate average monthly precipitation change the probablities figlds and click the Refesh button.

< Back | Mest = | Cancel | Help

The monthly averages can be changed to match your actual data. The first two lines in
gray are for reference only and are based on the probability of wet day following a wet
day and a wet day following a dry day and the precipitation amount on wet days. The
field for predicted yearly amount is also for reference only. Changing the percentages for
wet days or precipitation amounts will change the predicted values. If values are changed
click the Refresh button to update the reference values.

For example, assume that for March and April you observe on the average 10 rainy days
at Buffalo Center. Increase the wet day probabilities slightly and click the refresh button
to see the effect. This will increase the predicted number of wet days and also increase
the predicted annual precipitation. The number of wet days and predicted annual
precipitation are for reference only and can’t be changed directly because they are
computed based on the average daily precipitation and the wet day probabilities. The
average monthly precipitation and number of wet days provide a good indication of how
CLIGEN will simulate daily weather data.

After the values are finalized click the Next button to select which version of CLIGEN to

use to generate the WEPP climate file. This step also produces a new CLIGEN parameter
file that can be used in running CLIGEN in the future for this station.

-20 -



In addition to the monthly averages for precipitation, and temperature all the details of
the .PAR file can be viewed (but not changed) by clicking on the PAR file tab.

Build Climate Input

Usze Cligen Yerzsion:

Thig final step will build a climate input file that can be used with WEPP.
Thiz buillds a 100 year climate file.

< Back | Firish | Cahcel | Help

After selecting the version of CLIGEN to use click the Finish button to generate the
climate file.

To use the new climate file in a simulation right-click on the climate icon (the sun) and
choose the Import menu item. The new climate file created will be named *Buffalo
Center_IA’, double click on this file from the import menu to bring it into the current
project and then click the ‘Run’ button on the main screen.

If you now double click on the climate icon (the sun) climate builder window will show

the new Buffalo Center location in the list of available stations along with all the other
CLIGEN stations.
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Climate: Buffalo Center_lA_ch X|

3

Buffalo Center 14 |_

100

Storm [uration, [

1=
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Add a new station in the United States using observed daily
data from NOAA

Statistics for a new CLIGEN parameter input file can be determined from historical daily
data that includes precipitation along with minimum and maximum temperature. In this
example we will use daily data from the US NOAA website to assist in creating a new
US CLIGEN station.

For US stations current data can be downloaded from NOAA at the following address:
http://hurricane.ncdc.noaa.qgov/pls/plclimprod/poemain.accessrouter?datasetabbv=S0OD

In this example the data for an example station has already been downloaded to the
climates/observed subdirectory. For the steps taken to download the daily data from
NOAA see the topic “Downloading NOAA US Daily Data for use in WEPP”

From the main WEPP Windows menu choose the Tools menu and select Add Climate
Location.
Show Tazk Selectar

Hillzlope Builder “+fizard
Download WERF Data
Irmpart Soil Data [Soilsh 1355 WEPF]
Import Sail Data (MASIS 2002 MRCS)

D atabaze Maintenance »
Return Penod Analysiz

Add Climate Location

Climate PAR Editar h
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The first step is to choose a name for your new location. In this example | choose Acadia
National Park which is in Maine. After filling in the station name click the ‘Next’ button.

Step 1: Choose a name for the new climate location

UMITED STATES -]
Mane ]
&zadia Mational Park]

In this case when we click on the map the closest station is Bangor Maine because the
ark is just off the coast.

=24 -



]
Latitude: |44_1 FO7 Langitute: |.53_3333

Climate Stations around tl'{%pnint:

BaNGOR DO FIELD ME [44.904, 0.500)
AUGUSTA Cas AIRPORT ME [ 43.297, 0.500]

Mate: The first number in parentheses iz mileage and the
second number iz weight.

Output Choice
& ze Nearest Station

" Interpolate data from sunounding stationz

|

Choose the output option for Use Nearest Station and then click the OK button. This will
use the Bangor station as the base for customizing the new station.

After the map closes the next screen asks if we have daily data that we want to use to

initialize the CLIGEN station file. Click “Yes’and then click the ‘Next’ button which will
allow the daily data from NOAA to be used.
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Use Actual Data to create PAR File x|

[ro pou have daily precipitation, minimum and masimum tmperature data that pou wank bo uge
to initialize a CLIGEM station file?

' VYes
" No

Currently data files for warldwide lozations can be downloaded from the ARS hpdralogy |ab.
http:/ fhpdrolab. arsusda. govdnicks ficks. htm
D ata can alzo be found at the NOAS website

hittp:/ A node. noaa. govdoanede. html

< Back I Mest = I Cancel | Help |

The next window allows you to choose the file containing the daily climate data. Change
the file type to Climate Data Files (*.txt) and double click on the observed subdirectory.

Select a file containing the dailp climate data: el

Laok ir: Iﬁ obzerved j da ek BB~

=|iscadia Park baine 1982-2003

5

Filz namme: | Open I
Files of type: IEIimate Drata Files(® bat) j Cancel |
3

Double click on the Acadia climate file to load it. The next window shows the climate
import window which displays a table of the temperatures and precipitation read along
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with some information about the columns the data was found in and also how to interpret

missing data.

Weather Data Importer x|
Graph Temperature | Graph Precip | Refresh Data View |
@ Custom Data Format © Worldwide Stations from 4RS Hydrology Lab 115 Stations from &RS Hydrology Lab
r— Custarn Data Format —Handling Missing D ata
Column Deliriter: [~ spacesartabs [ ;. [ |/ W . ‘When Mizzing a Precipitation Y alue:
IMark az Miszing 'I
Precipitation i I .I Cal I .I
e inches oumn 13 “when Missing a Termperature Yalue:
Max Temp in IF ,l Colurn I? ,I IMark az Mizzing 'l
Min Temp in IF .l Column Ig .l Migsing D ata Value: |99999 %
‘Year / Month / Day Columns |4 'l |5 'l IB 'l
Date | Max Temp [F] | Min Temp [F) | Precip (irg il
09-01-1982 voa 51.0 n.oo
09-02-1982 BE.0 5RO nya
03-03-1982 g8.0 go.a 018
09-04-1982 van 520 0.0
09-05-1952 £3.0 47.0 n.oa
09-06-1952 van 54.0 n.oa
09-07-1952 7.0 47.0 n.oa
09-08-1952 £5.0 480 n.oa
09-03-1982 £5.0 440 0.oa
09-10-1982 7r.a 450 0.o0
N9-11-1593~ A7 0 4810 nnn ad
4] | »
< Back I Mest = I Cancel Help
To view the data graphically click the Graph Precip button.
I x|
Precipitation
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45 E
fomnel =
T 40 E
= E
£ 35 £ >
= = |
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-5 2 D = |||| | o || | I|| | |
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To display the temperature data click the Graph Temperature button.

Température

100 £ MaKimummerature(Cj MinimumTe_mperature(C)
o 75 —% - _ , .
g L “T L T'l"',!J | | ,.~ ‘th ||" ?M'I'n'illpll ,"!.f‘!;l'lll
s TRUNVEN TR YRy
el T
= C

25 &

1985 1990 1995 2000
Days in Simulation

Using the graphs and table is a good way to check the data to see if it is reasonable.

Click the Next button to generate a CLIGEN parameter file. The following screen will be
displayed.
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Verify Parameter File x|

M ame: Acadia Mational Park Data File M ainetdcadia Mational Park ME. par

Lakitude  |-44.222 Longitude [B8.817 Elereation(ft) 200 tax 30 minute rate(in] 177 Maw B hour rate (in] ’W
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Hou | Dec |i

.ﬂ.\\ferage Morthly Precip|5.06 4.20 517 462 442 3.63 310 279 410 4.20 5.60 4895

ETJ?‘nberofWetDays N 10 11 1 13 i 10 9 10 10 12 11

Average Morthly Max  |3267 (3481 4180 (5289 |BS3T7  |T444  (THOE  (TEOS  (FOA0 (5381 4797|3300

TempiF)
Average Morthly Min (1197 1427|2251 3257 (4236 (5164|5680 |56.55 (4926 (3938 (3037 [19.00
TempiF)
Average Precip on et |0.46 0.42 047 042 034 0.33 0.3 0 %11 0.42 055 045
Daysling

Probabilty of wet day  |0.43 0.45 0.45 0453 055 0.53 045 040 046 049 0.0 0.41
followving wwet day

Probahbilty of wet day  |0.35 0.32 0.32 028 034 0.23 0.30 025 028 027 0.35 035 T
follovwing dry day

Solar Radistion 143.00 (23000 |347.00 (40100 [483.00 |509.00 |S30.00 |46400 (36300 [25200 (14300 [127.00
[LangleyDay)*
Maximum 30 minute: 051 nzr 0.2 0.39 0.56 nsa 1.18 1.06 052 0.E9 n3s 0.30
rainfall (in)* -
Morthty Awerages & RSRFle f I [»
W Englizh Uitz Refrash Predicted Yalues Urndo All Changes Fredicted Yearly Precipfin 5204

* =Walues are from template PAR file, may need to be changed ta match local conditions.

The awverage monthly precipitation and number of wet days are calculated from the probabilities for a wet day following a wet day and for a wet dap following a
diy day. To adjust approximate average monthly precipitation change the probablities figlds and click the Refesh button.

< Back | Mest = | Cancel | Help

The monthly averages can be changed to match your actual data. The first two lines in
gray are for reference only and are based on the probability of wet day following a wet
day and a wet day following a dry day and the precipitation amount on wet days. The
field for predicted yearly amount is also for reference only. Changing the percentages for
wet days or precipitation amounts will change the predicted values. If values are changed
click the Refresh button to update the reference values.

Since the daily climate data only had precipitation, minimum and maximum temperature
the other variables related to Solar Radiation, Maximum 30 rainfall, dewpoint and Time-
to-Peak are from the closest station — in this example Bangor Maine. If more information
is known about these parameters and they are different from the closest station they can
be changed on this screen. The Cligen parameter file also contains additional information
for wind data such as speed and direction. To change other Cligen parameters not listed
use a text editor after the parameter file is created.

The last step in the process is to use the parameter file to create a WEPP climate input file
using Cligen. Click the Next button on the parameter screen.
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Build Climate Input x|

Use Cligen Yersion: -

Thig final step will build a climate input file that can be used with WEPF.
Thiz builds & 100 pear climate file.

< Back Finish Cancel ‘ Help |

After selecting the version of CLIGEN to use click the Finish button to generate the
climate file.

To use the new climate file in a simulation right-click on the climate icon (the sun) and
choose the Import menu item. The new climate file created will be named *Acadia
National Park_ME’, double click on this file from the import menu to bring it into the
current project and then click the *‘Run’ button on the main screen.

If you now double click on the climate icon (the sun) climate builder window will show

the new Acadia National Park location in the list of available stations along with all the
other CLIGEN stations for Maine.
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Add a new station in the United States using other observed
data

The steps to use your own observed data as the basis for a Cligen station are similar to
using the NOAA daily data. What is required is a file that has an optional header line and
then one line of data for each day in the period or record. The data must have
precipitation, minimum and maximum temperatures. The following is an example of the
first few lines from the ‘Acadia — Custom Recorded.txt’ file. The WEPP interface will
process the first line and determine the columns for the data and how to interpret it.

MONTH, DAY, YEAR,PRCP, TMAX, TMIN

9 1 1982 0.00 70.00 51.00
9 2 1982 0.70 66.00 55.00
9 3 1982 0.15 68.00 60.00
9 4 1982 0.00 72.00 52.00
9 5 1982 0.00 69.00 47.00
9 6 1982 0.00 72.00 54.00
9 7 1982 0.00 71.00 47.00
9 8 1982 0.00 65.00 48.00
9 9 1982 0.00 65.00 44.00
9 10 1982 0.00 77.00 45.00
9 11 1982 0.00 82.00 48.00
9 12 1982 1.42 80.00 48.00
9 13 1982 0.00 77.00 52.00
9 14 1982 0.00 73.00 67.00
9 15 1982 0.00 73.00 53.00
9 16 1982 0.03 65.00 51.00
9 17 1982 0.03 68.00 52.00
9 18 1982 0.00 64.00 48.00
9 19 1982 0.00 63.00 46.00
9 20 1982 0.00 64.00 43.00
921 1982 0.33 64.00 47.00
922 1982 0.70 60.00 51.00
9 23 1982 0.10 55.00 44.00
924 1982 0.27 69.00 48.00
925 1982 0.00 70.00 51.00
9 26 1982 0.00 68.00 44.00
9 27 1982 0.00 67.00 51.00
928 1982 0.11 68.00 55.00
929 1982 0.01 70.00 49.00

From the main WEPP Windows menu choose the Tools menu and select Add Climate
Location.
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Add Clirmate Location

The steps to setup the station are the same as when using NOAA daily data. The only
difference is which file is selected to supply the daily data and how the data is formatted.

Step 1: Choose a name for the new climate location x|

UNITED STATES -
[Maine 7]

Choose a name for the station
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Select the station location on a map

Climate Station

Latitude: |44_1 RO7 Langitute: |.53_3333

Climate Stations around t%puint:

BANGOR DO FIELD ME [ 44.904, 0500
AUGUSTA Cas AIRPORT ME [ 43.297. 0,500

Mate: The first number in parentheses iz mileage and the
gecond number iz weight,

Output Choice
&+ Ilse Nearest Station

" |nterpolate data from surounding stations

o« _|

]

Choose a similar station
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Use Actual Data to create PAR File

[ro pou have daily precipitation, minimum and masimum tmperature data that pou wank bo uge
to initialize a CLIGEM station file?

' VYes
" No

Currently data files for warldwide lozations can be downloaded from the ARS hpdralogy |ab.

http:/ fhpdrolab. arsusda. govdnicks ficks. htm
D ata can alzo be found at the MOAS website

hittp:/ A node. noaa. govdoanede. html

< Back I Mest = I Cancel Help

Indicate that the station parameters will be determined from actual data.

Select a file containing the daily climate data: 7| x|

Look ir: | ‘=3 ohzerved j = =% ER-

3

File narme; I.ﬁ.cadia - Cugtam Recorded Open I
Filez of type: IEIimate Drata Files( tat) j Cancel |

e

After choosing the file import window shows how the data was understood by the
interface. If this is not correct for your data change the selections for column numbers or
units and click the Refresh button. Note that if your data file has no header line you can
still import it but will have to select where each column of data is located.

-34 -



Weather Data Importer

Graph Temperature | Graph Precip | Refresh Data View |

& Custom Data Fomat  wolldwide Stations from ARS

Hydrology Lab U5 Stations from RS Hydrology Lab

—Handling Migzing Data

r— Custarn Data Format

Precipitation in Im Column Iﬂ
Mawr Temp in m Columt Iﬂ
Min Temp in m Calumn ﬂ
Year / Month / Day Columns Iﬂ m ﬂ

Column Delimiter: W spacesortabs T : T [T 2 .

When Miszing a Precipitation Y alue:

IAssume ze10 YI

“when Mizzing a Temperature 'alue:

Uze monthly average =
Mizzing Data Yalue: |99999

Date | Maw Temp [F) | Min Temp [F) |_Precip [in) =l
03011982 70.0 510 0.00

03021982 B6.0 B5.0 0.70

09031982 B8.0 B0.0 015

09-04-1982 720 520 0.00

09-05-1982 B3.0 47.0 0.00

09-06-1982 720 54.0 0.00

09071982 7.0 47.0 0.00

09-03-1982 B5.0 420 oo [y

03031982 £5.0 4.0 0.00

09101982 77.0 450 0.00

ﬂi?-1‘|-1 987 A2 n 480N nnn | _l_"l
4 »

< Back I Mext I

Cancel |

Help

Click the Next button to generate a CLIGEN parameter file. The following screen will be

displayed.
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Verify Parameter File x|

M ame: Acadia Mational Park Data File M ainetdcadia Mational Park ME. par

Lakitude  |-44.133 Longitude [-68.825 Elereation(ft) 200 tax 30 minute rate(in] 177 Maw B hour rate (in] ’W
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Hou | Dec |i

.ﬂ.\\ferage Morthly Precip|5.06 4.20 517 462 442 3.63 310 279 410 4.20 5.60 4895

ETJ?‘nberofWetDays N 10 11 1 13 i 10 9 10 10 12 11

Average Morthly Max  |3267 (3481 4180 (5289 |BS3T7  |T444  (THOE  (TEOS  (FOA0 (5381 4797|3300

TempiF)
Average Morthly Min (1197 1427|2251 3257 (4236 (5164|5680 |56.55 (4926 (3938 (3037 [19.00
Temp(F)
Average Precip on et |0.46 0.42 047 042 034 0.33 0.3 0 0.4 0.42 055 045
Daysling

Probabilty of wet day  |0.43 0.45 0.45 0453 055 0.53 045 040 046 049 0.0 0.41
followving wwet day
Probahbilty of wet day  |0.35 0.32 0.32 028 034 0.23 0.30 025 028 027 0.35 035 T
follovwing dry day

Solar Radistion 143.00 (23000 |347.00 (40100 [483.00 |509.00 |S30.00 |46400 (36300 [25200 (14300 [127.00
[LangleyDay)*
Maximum 30 minute: 051 nzr 0.2 0.39 0.56 nsa 1.18 1.06 052 0.E9 n3s 0.30
Irtensityindi* -
Morthty Awerages & RSRFle f I [»
W Englizh Uitz Refrash Predicted Yalues Urndo All Changes Fredicted Yearly Precipfin 5204

* =Walues are from template PAR file, may need to be changed ta match local conditions.

The awverage monthly precipitation and number of wet days are calculated from the probabilities for a wet day following a wet day and for a wet dap following a
diy day. To adjust approximate average monthly precipitation change the probablities figlds and click the Refesh button.

< Back | Neit » | Cancel | Help

The monthly averages can be changed to match your actual data. The first two lines in
gray are for reference only and are based on the probability of wet day following a wet
day and a wet day following a dry day and the precipitation amount on wet days. The
field for predicted yearly amount is also for reference only. Changing the percentages for
wet days or precipitation amounts will change the predicted values. If values are changed
click the Refresh button to update the reference values.

Since the daily climate data only had precipitation, minimum and maximum temperature
the other variables related to Solar Radiation, Maximum 30 intensity (in/hr) rainfall,
dewpoint and Time-to-Peak are from the closest station — in this example Bangor Maine.
If more information is known about these parameters and they are different from the
closest station they can be changed on this screen. The Cligen parameter file also
contains additional information for wind data such as speed and direction. To change
other Cligen parameters not listed use a text editor after the parameter file is created.

The last step in the process is to use the parameter file to create a WEPP climate input file
using Cligen. Click the Next button on the parameter screen.
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Build Climate Input x|

Use Cligen Yersion: -

Thig final step will build a climate input file that can be used with WEPF.
Thiz builds & 100 pear climate file.

< Back Finish Cancel ‘ Help |

After selecting the version of CLIGEN to use click the Finish button to generate the
climate file.

To use the new climate file in a simulation right-click on the climate icon (the sun) and
choose the Import menu item. The new climate file created will be named *Acadia
National Park_ME’, double click on this file from the import menu to bring it into the
current project and then click the *‘Run’ button on the main screen.

If you now double click on the climate icon (the sun) climate builder window will show

the new Acadia National Park location in the list of available stations along with all the
other CLIGEN stations for Maine.
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Importing observed daily data into a WEPP CLIGEN weather
file

Import the weppdemao.cli file into the WEPP project by right-clicking on the climate icon
and selecting import. From the list of files choose ‘weppdemo’. This climate is for Des

Moines lowa. After importing double click on the climate icon to display the climate
builder dialog.

Next change the station to Keokuk lowa, this is where we have daily data from 1990 till
2002.

Climate: weppdemo.cli x|
Installed Climates [States] Installed Climates [Stations]:
|lowa -] [KEOKUK 12, -]
— Climate Type
" CLIGEN Generated [Cant) “Years of Simulation; Beainning Y'ear:
& Actual Daily D ata Imn— I_I—

= Ereakpaint Data _ -
Storm Duration [hr: b & [ ntersty [indhr]:
= Single Storm

E E
" TREB Stom [y

Zhwration ke Peak [ntemsity

—Advanced IEEI

Cligen Yerzian Wer 4.3 -

[rterpalatian M ettod ane

[T Bandom Humber Seed 0

1

¥ Use English Units Map (LUS) |
—Save 5 | Cancel | Help |

The climate dialog has a two new items on the left side that allow actual daily data or
breakpoint data to be used. In this example click on the ‘Actual Daily Data’ item and
then click on the ‘Save As’ button. Choose a new name for the climate file.
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Select a name for the new climate File ed A
Save in; I 4 cligen j L ¥ ER-
|1 AFGHAMISTAN [ Arkansas (1 District of Calur
|1 Alabama [ BAMGLADESH [ Flarida
| Alaska 3 Belgiurm 3 Geargia
|1 ALBAMLA [ Califarnia 1 Hawai
| ALGERIA ] Colorada 1 Idaho
|1 AMERICAM SAMOA 1 Cannecticut 1 Mingis
I:I Arizona |:| Delaware [:I |ndiana
N I ]
File narne; Ikeakuk = Cave I
[~
Save as lype: IEIimate Files [*.cl] ™ j Cancel |
A

The next window will ask for the name of a file containing the daily climate data. In this
example we will use data already downloaded from NOAA for Keokuk.

Select a file containing the daily climate data: el

Lok ir: Iﬁ obzerved j i ch‘: E5-

Acadia - Custom Recorded
=| Acadia Park Maine 1982-2003

LE.

File narme; IKenkuk [owa MOAS Daily Open I
Files of type: |;a|| Files[*.] -] Cancel |

o
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The next window will show the weather data importer.

‘Weather Data Importer

Graph Temperature | Graph Precip |

Refresh Data View |

% Custom Data Format  worldwide Stations from AR5 Hydrology Lab

€ U5 Stations from ARS Hydrology Lab

— Handling Miszing D ata

— Custom Drata Format

Precipitation in Iinches vI Calurnn |13 .I
kaw Temp in IF ,I Calumnn I;.- ,I
kin Temp in IF ,I Calumnn IE ,I

Year / Month / Dap Calumng |4 jIE jIB j

Colurn Defimiter: [ spacesortabs [ ; T [T /4 W |

Whien Miszing a Precipitation V alue:
IAssume zelo j

Whien Miszing a Termperature Walue:

Date | Max Temp [F] | Mir Temp [F) | Precip (i)
01071990 T30 2.0 0.00
01021930 480 24.0 0.00
01031930 450 280 0.36
011041930 230 17.0 0.26
{011-05-1930 .0 11.0 0.00

{01 -06-1 930 0.0 1.0 0.00
01-07-1930 400 240 0.00
01-02-1930 420 250 0.03
01-09-1990 40.0 27.0 0.00
01101930 450 220 0.00

!'Iil -11-1949n 441 290 nnn | _'l;l

< Back I Mext » I

Cancel |

Help

Click the Next button. There will probably be a warning message about the data
containing some missing values, most of the NOAA daily data has a least a few days of

missing data.

Mizzing data

Q Climate data haz mizsing values. Check climate zourze file.

X

The next screen will show the data values and can be used to identify what days have

missing data.
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Daily Climate Data x|

Date (P"’:;':} Dur (h} tp ip | Tmax (C)| TMin (C} | Rad (id) ::n::} ‘;‘:j':;) Tdew (C} i‘
o1-01-1890 |00 0B6 -11.1
01-02-18990 |00 38 -4.4
01-03-1930 91 7.8 S22
01-04-1990 |66 [1H] -5.3
01-05-1990 |00 22 -11.7
01-06-1990 |00 -1.1 -11.7
0071890 |00 4.4 -4 4
01-03-1990 |05 56 -39
01-03-1930 oo 4.4 -28
01-10-1990 |00 39 -5 6
01-11-1990 |00 .7 -1.7
01-12-1990 |00 1.7 -5.9
01-13-1890 |00 28 -84
ot oo 53 2z g
MOTE: Daily precipitation and temperature data are from actual data, all atker daily climate parameters will be simulated by Cligen
Fed = Mo precip or temperature data for this day. Yellow = Data read, appears to be valid.
If the data appears comect click the Finizh button to generate the actual climate file used by WEFPP.

< Back | Finish | Cancel | Help |

For international data a similar approach is used to select the file with the daily data from
the climate builder window.

This window shows which values of daily data will be generated by CLIGEN (those in
gray) and which values are being used from the actual data (those in yellow). Items that
are displayed in red indicate that there was missing data on that day.

Click the Finish button to run Cligen and generate a WEPP data file. The new file is
automatically imported into the current project.

This method of using daily data to make WEPP runs still uses simulated values for the
storm duration and intensities which may not actually match what occurred. To correctly
set the storm duration and intensities breakpoint data must be used.

For US stations current daily data can be downloaded from NOAA:
http://hurricane.ncdc.noaa.qgov/pls/plclimprod/poemain.accessrouter?datasetabbv=S0OD

The WEPP Windows interface is able to import daily climate data in several formats:

1. Custom Format — Assumes a text file with one line of data for each day of
record. The first line of the file may contain the keywords PRCP,TMAX,TMIN to
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indicate in which columns the precipitation, max temperature and min
temperature are found in. Columns in the file can be separated by tabs, semi-
colon(;), pipe(]), commayg,).

. Worldwide Stations from ARS Hydrology Lab — There are many worldwide
stations available at: http://hydrolab.arsusda.gov/nicks/nicks.htm The file format
is also described. These mostly have a period of record of about 15 years ending
in the early 1990’s.

. US Stations from ARS Hydrology Lab — The format for these files is also
described at: http://hydrolab.arsusda.gov/nicks/nicks.htm
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Importing 15 minute precipitation data from NOAA into a
breakpoint climate file.

Double click on the climate icon on the main screen and set the selections to Keokuk
lowa and select the Breakpoint Data option on the left side of the window.

Climate: keokuk lowa.cli x|
Installed Climates [States] Inztalled Climates [Stationz]:
|lowa -] [KEOKUK 12, -]
— Climate Type
" CLIGEN Generated [Cant) “Years of Simulation; Beainning Y'ear:

" Actual Daily Data Imn— I.I—

¥ Ereakpaint Data _ -
Storm Duration [hr: b & [ ntersty [indhr]:

oo
Single Starm % |2— |3—

" TR-55 Starm . .
Zhwration ke Peak [ntemsity

—Advanced IEEI

Cligen Yerzian Wer 4.3 -

[rterpalatian M ettod ane

¥ Use English Units Map (LUS) |
—Save 5 | Cancel | Help |

[T Bandom Humber Seed 0

1

Click the Save As button and name the file ‘Keokuk lowa — breakpoint’ which is where
the output climate will be stored.

Select a name for the new climate file 7| x|
Save i I i3 cligen j = =% ER-
|1 AFGHAMISTAM [ Arkanzas 1 District of Calur
|1 Alabama C1BANGLADESH 1 Florida
| Alaska Ca Belgium 3 Georgia
|1 ALBAMLA [ Califarnia 1 Hawai
|1 ALGERIA [ Colorada 1 Idaho
| AMERICAM Sak0A [ Connecticut ] inais
I Avizona 1 Delawars O Indiana
N ]
File name: Ikenkuk lowa - breakpoir Save I
Save as lype: IEIimate Files [=.cli] j Cancel |
]
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Import Breakpoint Climate |

@ Thiz will import climate breakpaint data.

Step 1: Chooze a file containing the precip eventsz
Step 2 Chooze a containg other daily parameters

Step 3 The breakpoint import window iz dizplayed to review the data and create the climate file

The next window gives a brief overview of the steps to follow. The information needed to
build a WEPP breakpoint file is actually assumed to be in two files — one that has the
precipitation and the other that has other daily parameters such as temperature. The
precip file has more detailed information for the durations of rainfall events.

The first file to load is the file containing the 15 minute precipitation data. For this
example we have downloaded a file from the NOAA website and renamed it

Select a file containing the breakpoint climate data: el
Look, i I 5 observed j da ek BB~
&cadia - Custom Recorded
&cadia Park Maine 1382-2003

[aranda - Custam Recorded

F.eokuk [owa HOA% 15min

k.eokuk [owa MOASL D aily

File: ramne: IKeukuk lovea MOAS 15min Open I
Filez of wpe: IBreakpnint Clirnate Files [* k] j Cancel |

e

The next step is to load the daily data file which contains the other parameters that are
used.
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Select a file containing the supporting daily climate el
Look in: Iﬁ obzerved j i £ Ef~

Acadia - Custom Recorded
Acadia Park Maine 1382-2003
Granda - Custorn Recorded
F.eokuk lowa MO 15min

K.eokuk [owa MOMAS Daiy

File name: IKenkuk lowa MOAS, D aily Open I
Files of type:  [Daily Climate Files (4] - Cancel |

4

The next window that is displayed is the breakpoint climate data importer window. This
summarizes the format of the 15 minute and daily data files that were loaded. For NOAA
data these are determined from the first line of the files loaded.

Breakpoint Climate Importer x|

Breakpoint Precip From: Keokuk lowa HOAS 15min, k=t Daily Clirnate From: Keokuk lowa NOAS Daily. tat

— Custom Daily Format

— Custor Breakpoint Event Format
Columnn Delimiter. [~ spacesortabs T ; T | [T+ W | Column Delimiter. [~ spacesartabs [~ . T | 7/ M.

Precipitation in Ihundreths inck .l Column Ig vI Precipitation in Iinches .I Column |13 vI
Time Format IHHMM vl Column IB 'I Max Temp in IF ,I Column I? ,I
Year / Month / Day Columns |5 j IE; j I? j #bn Tew In IF :I' Colurn I8 :l'

‘Year / Month / Day Columns |4 jIE jIE j

[ Includes Solar Fadiation Calurin

Giraph Daly Precip Amounts J ﬂl [T Includes Wind Welocity I 'I Calurnn I -‘
If zolar radiation, wind zpeed, wind direction and dewpoint are not ™ Includes Wind Dir Calurmn |1
present they will be filed in from a CLIGEM generated file. . s
[ Includes Dew Point
Calurin I -I
Date | Ma Temp (F) | Min Temp (F) | Precip in) -
01-01-1930 33.0 120 0.00
01-02-1990 48.0 240 0.00
01-03-1990 460 280 0.36
01-04-1990 33.0 17.0 0.26
01-05-1990 36.0 11.0 0.00
01-06-1930 30.0 11.0 0.00
01-07-1990 40.0 24.0 0.00
D; -08-1990 420 250 0.03
4

I

Refresh | | Create *"WEPF Climate File I Cancel | Help

For generating a correct WEPP climate file the timeframes of the two files should be the
same, in this case they both start on 1/1/1990. In addition the weather data should begin a
January 1 of a year.

Next click the ‘Create WEPP Climate File’ button to generate the climate file.
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After creating a breakpoint climate file the precipitation patterns can be graphed. To do
this select the Tools menu from the main toolbar and then choose ‘Breakpoint Climate
File Check’. The breakpoint climate file can then be loaded. There are several checks that
are done to be sure the data is reasonable. If there are any problems details about the

errors are displayed. The precipitation graphs look like the following:

i Breakpoint Climate Graphs

Daily Preciptation (rmm) [total 10575 .4]
E 180 £
R
S 1w £
g il | I
= a1 E— ! |
o a5 E NENE ExTi i1l ] w1, I I A
L oaf L MJII
u] a0 1000 1500 2000 2800 2000 3800 4000 600
Days
Precipitation Rate (mum/hr) for 4/27/1990 [20.3 mm total] Stat_| End | om [ mmdhe |

an E — 00 1115 254 102

b E 1115 1815 000 00
ok 1515 1530 762 305
[ 1530 1545 762 305
7 1545 1830 000 00
EUE 18:30 1845 254 102

B

o E 1 1 1 1 1 1 1 111l 11 1 | -] 11 | :

o 250 s00 750 i000 1250 1500
MANUtes N Dy

R L (B _ efiesh | [ I™ Engish Units

The top graph shows the daily precipitation for the duration of the climate file. The lower
graph shows the precipitation pattern for a particular day as mm/hour (or in/hour). The
table shows the start and end times of the events. The arrows on the bottom left of the
window can be used to jump forward or backward to the next day with precipitation.
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Importing other breakpoint data into a WEPP breakpoint
climate file

This is similar to using 15 minute precipitation data from the NOAA website. There are
two files required:
1. Precipitation Data — Includes the time of rainfall and amount. The amounts in the
file should not be cumulative. The WEPP interface will accumulate the
precipitation during each day.

2. Other Daily Data — This includes minimum and maximum temperature and can
optionally include, solar radiation, dewpoint, wind speed and direction on a daily
basis.

A sample of a precipitation file is shown below:

COOPID,CD,ELEM,UN, YEAR,MO,DA, TIME, VALUE,F,F

134381,00,QPCP,HT,1990,03,22,0515, 00010, ,
134381,00,QPCP,HT,1990,03,22,0600, 00010, ,
134381,00,QPCP,HT,1990,03,22,2500, 00020, ,
134381,00,QPCP,HT,1990,03,29,0130, 00010, ,
134381,00,QPCP,HT,1990,03,29,2500, 00010, ,

The WEPP interface only uses the YEAR,MO,DA, TIME and VALUE columns. Times
greater than 2400 are ignored. In the NOAA file times of 2500 indicate the cumulative
precip for the day. Blank lines in the file are also ignored. Only days that have precip
need to have the data listed.

The breakpoint climate import window allows flexibility of which column the data is
found in and the units for the precip. In this example the data is in hundredths of an inch.

The second file needed is a daily file with temperature and other parameters. There
should be one line of data for each day in the simulation.

A sample of the daily file is shown below:
COOPID,WBANID,Prelim,year,month,day, Tmax, Tmin, Tobs,Tmean,Cdd,Hdd,Prcp
132203,14933, ,1990,01,1,33,12, ,23,0,42,T,T,T

132203, 14933, ,1990,01,2,48,24, ,36,0,29,0,0,0
132203, 14933, ,1990,01,3,46,28, ,37,0,28,0.36,2.8,0
132203,14933, ,1990,01,4,33,17, ,25,0,40,0.26,4.3,6
132203,14933, ,1990,01,5,36,11, ,24,0,41,0,0,6
132203, 14933, ,1990,01,6,30,11, ,21,0,44,T,T,6

The WEPP interface only uses the YEAR,MONTH,DAY, TMAX, TMIN columns. The
precipitation data is from the precipitation file, the daily precipitation if any is listed in
this file is not used.
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If other daily parameter data is available it can be included by specifying the following
keywords on the first line to indicate the column the data appears in:

SOLAR - solar radiation in langleys/day

WINDV - wind velocity m/s

WINDDIR - wind direction in degrees from N

DEW - dewpoint temperature in C
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Downloading NOAA US Daily Data for use in WEPP

This uses the NOAA dataset Surface Summary of Day TD3200/3210. This data can be

downloaded from the following address:
http://hurricane.ncdc.noaa.qgov/pls/plclimprod/poemain.accessrouter?datasetabbv=S0OD

The following steps will download climate data for the Acadia National Park in Maine.

NNDC CLIMATE DATA ONLINE

Accessing data selection screen for
Swrtace Data, Daily - US & some non-US

Simplified: this system allows for very easy selection of data for a station or multiple stations,
for user-selected time period. The elements provided are precipitation, masimum temperature,
tritimum temperature, snowtall, and snow depth (asz available for each station) on an easy-to-read
printable form and an ASCTT text file.

Cantinue With SIMFLIFIED Options |

Advanced: this system allows for selection of data for a station or multiple stations, for
user-selected time peniod. In contrast to the sunplified system, the user selects the elements of
interest (eg, snow depth) and the output format--such as an ASCIT text file for later use in a
spreadsheet, of a printable form -- user choice of one or the other.

Cantinue ‘With ADWANCED Options

Frevious Fage |

Select the *Continue With SIMPLIFIED Options’ button.
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& NCDC / Climate / Get/View / NNDC CDO / Search / Help

Retrieve data by:

NNDC CLIMATE DATA ONLINE

Daily Surface Data (s200/3210/3206) - Mostty Us

(See station lisis helow)

" All available stations {one month of data)
i All available First-Order stations (one month of data)

Subject to 100mhb output limit.

&+ Specific Station(s)

" Specific Climate Divisionis)
" Specific County(s)

" Entire State

& State/Territory | Maine =l
For countries, select " Other Non-T.5."

" Range of Stations (enter COOP IDs): I throughl

Continue | Clear Selections |

Frewvious Page

| Mew Search |

The next screen allows the station within Maine to be selected. We have chosen Acadia
National Park which has a period of record of 21 years.

Daily Surface Data, seiected stations in Maine

Select Stations (maximum OF 100)

Station Hame CoopIDl WBAHID :Period of Record
Acadia MNational Park......... 170100 09/ 1982 06/2003
1 = T < 170177 ——————-— 03/19920 - 0672003
Allagash. i oo e v v v e s 170200 ——————- 05/1986 — 0672003
ANadowEY 2. e ee e nnnaenn 170217 ——————- 03/2002 — 0672003
MMaine ||iugusta Airport.............. 170275 (14605) 05/19458 - 0472003
=T T o T T 170350 ——————-— 1071925 - 06/1953
Bangor International Lp...... 170355 (14e068) 0171953 - 0472003
Bar Harbor 3 Nw.............. 1703791 ——————- 0i1/1893 - 0371982
Barnard. . v v o e vt v v snursnnnnns 170385 ——————- 05/1990 - 06/2003
Bath. . ve it i e s s 170408 ——————-— 1271992 — 0672003 ;|
Zort by Coop ID
Continue Clear Selections Frevious Page Mew Search |
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The next page allows you to select the period of record to download. In this example we
will download all the daily data from 1982 to 2003.

& NCDC 7 Climate / Get/View / NNDC CDO / Search / Help

NNDC CLIMATE DATA ONLINE

Daily data for Maine / Selected stations - 1 stations (List appears below)

Selected Wleteorological Element(s): Date Range (Year / Month): (See

notes)
PRCP, TMAX, TMIN, SNOW, SNWD, TOBS From |1982 | £01 iv]

To 2003 x| |06 x| Through
06£2003

Selected Output Format:
Web Form %

Output via FTP

Continuel Clear Selections | Frevious Page | MNew Search |

The next page lists the download details and an email contact to notify when the data has
been prepared for download. The NOAA site usually takes a few minutes to bundle the
data for dowmload.

S NCDC / Climate / Get/View / NNDC CDO /Search / Help

NNDC CLIMATE DATA ONLINE

50D - Swrface Data, Daily - US & some non-US, Request Summary

Maine / Selected Stations - includes 1 stations ;52 selocted siations balow)

Selected Meteorological Elementis): Date Range {¥ear / MMonth :
'PRCP', 'THRE', 'THMIN', 'SNOW', 'SNWD', 'TCES' 1922/01 to 200306

Selected Output Format:
Web Form

Selected Output Media:
FTF

Total Data Rows Available:
1486 - View Inventory

Output File Size Estimate (hytes):
2064000

Please check the Inventory File to see if the elements/dates you desire are included hefore ordering.

IMPORTANT! Please enter a valid email address helow so we can notify you when your request has
finished processing.

E-mail Address:
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After the file is ready, download and save it in the climates/observed subdirectory under
the WEPP installation directory. There are several files that NOAA will prepare, the one
that contains the climate data generally has the words “ASCII” as part of the description.

© NCDC / Climate / Get/View / NNDC CDO / Search / Help

NNDC CLIMATE DATA ONLINE

50D - Swrface Data, Daily - US & some non-US, Data Access

Request ID: CDO00432472

NOTICE!

From the titne you subtmitted your request it ay be several mitwtes (to several hours for larger volumes)
before vour web form 15 avalable. For this reason it is recommended that you bookmark this weh
page for future reference and access to your weh form. You will also recewve email notification when
yvour web form 13 ready.

File Contenis Access URL Es Fﬂetes(]hz:rtes)
SIS e, DG WS e el o i e S 0 1760000
gome non-113 - Web Form
S0D - Burface Data, Dianly - T3 & _
coms non.US . ASCT File httpofienze] nede noaa gowpubdordersTI6319352616 tut 221600
SOl SR D DR WSS | b e e e e e A S e 7411
some non-U3 - [nventory

|Stati0n List |http:.-‘.-rwa-'1 ncdenoaa gowpublorders/ 7631935261 A stn. tat ‘ 03

In this example the second URL link with a file size of 281600 has the data the WEPP
interface can use to build WEPP climate inputs.

After downloading it is also a good idea to rename the file to something that resembles
the location. The data can be used to build a new CLIGEN station or as daily
precipitation and temperature in a CLIGEN file. See the other topics on how to import
and work with the downloaded data.
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Downloading NOAA US 15 minute Data for use in WEPP

This data can be downloaded from the NOAA website at the following address.

http://cdo.ncdc.noaa.gov/CDO/dataproduct

From this page chose the Precipitation Data, 15 minute item.

NNDC CLIMATE DATA ONLINE

Climate Data Online DataSet/Product Options

Sample Duq:"_lt:_ Analysis and Farecast Charts
ASCTI Space Delimited Image and Publications System

Printable Web Form Local Climatological Data
Houwrly Summary NORMADS—todel Data,

Frecipitation Data, 15 minute (COwer 3,400 U5, some non-LLS. sites)

Inventory . Precipitation Data, Hourly (Cwver 5,100 U3, some non-US sites)
Map Analysis
Info / Help: Access Data/Products

Frecipitation Data, 15 minute j go |

To use the 15 minute data with wepp you will also have to download a corresponding
daily file from NOAA which is described in the previous section.

The first step is to select the US as the Country and then click the Continue button.

S NCDC / Climate / Get/View / NNDC CDO / Search / Help

NNDC CLIMATE DATA ONLINE

Precipitation Data, 15 minute - US & some
non-US aoaz60

Retrieve data for:

" Worldwide
T Geugraphic Regiunl MNone Selected j
@ Country [ United States |
 Station Range (COCP IDs): | to
Cantinue | Clear Selections | Frewvious Fage Mew Search

Data Documentation
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The next step is to select the state. Since we are only interested in working with one
station select the item to display stations in the state.

$ NCDC / Climate / Get/View / NNDC CDO / Search / Help

NNDC CLIMATE DATA ONLINE

Precipitation Data, 15 minute - US & some non-US ms260)

Retrieve data for:
" Entire Country

" Selected United States stations - Note: may he slow to load station list on nexi page

Or selectastate,rpmmcefluwa .............. 71 stations 01/1971 to 02/2003 ¥
and retrieve for

" Entire State

" Selected Climate Divisions
" Selected Counties

& Selected Stations in the state

Cuntinuel Clear Selections | Presvious Fage | MNew Search |

The next window lists all the lowa stations. Choose one and click the Continue button.
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& NCDC / Climate / GetView / NNDC CDO / Search / Help

NNDC CLIMATE DATA ONLINE

Precipitation Data, 15 minute - US & some non-US (masz60)

Select Towa stations (maximwm af 100)

Station Hame CO0OP ID;Period of Record
Greenfield. . oo et i i i i i 133438 05/1971 to 0272003 s
Grinnell 3 8W. . ... .00 ieieeana- 133473 05719271 to 02720035
HarbubEo 2. .. e i it e e e eenmnmen 133562 0571971 to 0Z/Z003
Hornick 5 3. ... .. e enn- 133944 0171984 to 0Z/2Z003
Huriboldt 3 ..ot s i vnnnrnens 133985 O05/19271 to 05/1997 -J
Huriboldt Water Plabht....eee... 133980 06/1997 to 0272003

Ida Grove 5 Nw. ..o nnnrnens 134038 1071977 to 0272003
ToWa CiLWewrinrneennnnnnnnsnsns 134101 0971979 to 0272003
Towa Falls..... ..o ieennnnnn- 134142 10719274 to 0272003
Irwin 3 Eze. ... .. . ... 134174 0171984 to 0Z/Z003

., 134381 0S/1971 to 0272003  J8

Sort by Station I

&

Cn:untinuel Clear Selections | Frewious Fage | Hew Search |

The next window displays the period of record that will be extracted. For use with WEPP
it is best to start with January 1 of a year and end on December 31. Click the continue
button which will give a summary of the data.
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& NCDC / Climate / Get/View s NNDC CDO / Search / Help

NNDC CLIMATE DATA ONLINE

Precipitation Data, 15 minute - US & some non-US

(TD3260)
for Iowa - 1 stations.

Select Date Resirictions: %
# Use Date Range =0OR= " Use Selected Dates *

Year DMonth Day
From 1990 =/ |01 =[]0 =
To |2002 =[|12 |31 =]

Year

Select Output Format: Output via: FTP

I Delimited, without station name j

Select Ouiput Format Delimiter:
(ondy if Delimited format selected abowe)

Space o]

Continuel Clear Selections | Previous Page | Mew Search |

After the data is available download the text file to the wepp climates/observed directory
where it can be used in developing a wepp breakpoint climate file.
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How the WEPP Interface finds PAR files

Within a WEPP climate file there is a field for the station name and station number. For
the existing 2600+ US stations the PAR files are organized in archives with the state
abbreviation and station number identifying each station. Each state is a subdirectory
with its archive stored. The stations.db file is a list of all US stations including there state,
name and number. Using the station name, state, and number in a CL1I file the interface
consults the stations.db file determines what PAR file was used to create the file.

New PAR files are stored in the state subdirectories outside the archive. These new
stations have a station number of 999999. The names listed in the climate builder window
are the station names inside the PAR file. A CLI file built with CLIGEN has a matching
station name in the CLI file. Using the stations.db, countries.txt the abbreviation is
mapped to the correct subdirectory and PAR file. For US states the last part of the station
name in the PAR file should be the 2 letter state abbreviation. For international PAR files
the last 3 letters of the station name should be the country abbreviation (as listed in
countries.txt).

If the climate icon is clicked and the the PAR file used to generate the CLI file can’t be

determined a message is displayed. Only PAR files stored in correctly in subdirectories
under cligen can be used.
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Downloading International Climate Data from ARS

The data can be downloaded from: http://hydrolab.arsusda.gov/nicks/nicks.htm The data
files are in the GDS file format. From the above web site click on the link for “List of
World Stations”.

Stations in the United States (source: NWS)

List of T2, Stations

Daily values format ( zp)

Worldwide Stations (source: GDS)

GDE Datly values format (zp)

List of "World Staﬂt;l;ons

Wind data fles format ( dat)

Cligen Weather Generator

Corrected and Esgtended Choen Parameter files { par) for 1.5, Stations

Note: Some stations listed do not have corresponding GDS data so another nearby station
from the list will have to be chosen if this is the case. Also, there is no data available for
any stations in China.

STHN DATA FLALGS START END #EFT LAT LN ELEV LOCATION COUMNTEY
01001 290080 19717 10/01/77  12/31/91 51580 7093 867 9 JAN MAYEN NORWAY
01005 4760 709 11728777 04/21/854 g5 TE07 34637 5 ISFJORD RADIO NORWAYT
01006 11i0z08 79581 10/01/77 04/29/87 1965 6907 34452 14 ANDAL FYER NORWAYT
0100s 289744 18949 10/01/77 12/31/91 5174 G=r] 34453 29 SVALBARD NORWAY
01010 290136 17053 10/01/77 12/31/91 5151 6930 34388 14 ANDOYL NORWAYT
01014 32592 8701 10/01/77 04/20/80 sg2 6555 34208 9 LEIREJOSEN NORWAY
01017 214368 20209 10/01/77 08/31/91 3825 6935 3419z 12 GIEOSTAD NORWAYT
01023 259968 16369 10/01/77 12/31/91 5175 6907 34147 79 BARDUFO3S NORWAYT

The important field to note is the STN column for the station, this will be the name of the
data file to download.

After getting the station number from the station list return to the main page and click on
the link “Worldwide Stations (source: GDS)” This will display a folders for each of the
countries.
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(lafghnstr dcostaic [(ireland [ riger (1 tanzania

(1 albania Ccuba (Jizrael Ca Fonaay [ thailand

3 algernia CHeezechela 1 italy [ aman 3 togo

3 argentin Cldenmak [ jarmaica 3 pakiztan I | tuirk.ay
countries CJaustrali [ ddjbouti [ Jjapan Cdpanama [ Juk

] austia [ deminicr [ jordan 3 paraguay 1 unarabem
Server: hydrolab. arsusda.goy [ Jbahamas [ Jecuadar [lkerwa Cpem 1 yugslova
Uszer Mame: Ananpmaus 3 bangldsh 3 eqypt [ latvia 3 poland [ zaire

£a belgiurmn Clelsaledr [ lesatho Ca portugal 1 zambia

The icsonnsa IELsaratis nok yakd _] belize |__] estonia |_1liberia |__1 romania

Mewt time pleaze uze your e-mail _] benin _| ethiopia _1] libwa _] russia
addresls as your password  for _lbalivia  dfinland  Cdlithuani  neanda
example; —~ =y ™
joeEbatteground. nzerd. purdue. edu _I I:u:-tsrmana _I franFe _] ki _I Sallarab
1 brazil _Jfrquiana I madagser ] sepchels
Click here to learm about brawsing FTP I bulgaria J gabon % maldives 1 sierleon
gites, [ Jbwkinaf  _1gambia ] mal |1 snafrica

Ca c_africa 3 QErmany (O mawitna ] somalia
£ cameroon £ ghana 1 mexico | Zpain
3 caharyis 3 areece Cdmarocca [ zrilanka

[% 3 caymanis | quaternla 3 razarmbid 1 sudan
[ chile 3 quinbiza Cdnamibia 1 suiname
[ Jcolombia 1 honduras ] nepal 1 swazland
Clcomeres [ hungary Clnethinds [ sweden
3 cohgo Cindia @ hicragua 3 ia

Double-Click on the country for which you are interested in downloading station data.
This will display a list of files with the station number as the name. The data WEPP will
use is found in the .zip files. If a station is not listed then there is no GDS data available.

Mame | Size [ Tupe | Modified |

=1 07001, zip E57KB WirZip File 3/5/1998 1200 &M

£ 01008 zip BO7KE WirdZip File /541993 12:00 AM

B 01010.dat ETKE  DAT File /51993 12:00 AM

norway £ 01010,z BOGKE ‘Wirdip File /541993 12:00 AM
— "B 01023.dat I57KBE DATFile 3/5/1998 12:00 AM

Server, hydrolab, arsuzda, gov @ 01023.zip E1.9KE WinZip File 351998 12:00 AM
User Name: Anongmous E) 01025.dat Ly 357KE DAT File 3/5/1998 12:00 AM
£ 01025 zip EI3KE WirZip File /51998 12:00 AM

The response TEUser@ is not vaid |9 01028 zip B4.9KE WirZip File /51998 12:00 AM
Mext time please uze your e-mail @ 01033 zip A7.0KE  WinZip File 3541998 1200 Ak
address as pour password - far £ 01035 zip 4392KE WirZip Fie 3/5/1393 1200 &M
ﬁﬁmwmmmemm £ 01041.4p 45BKE Wirip File 3/5/1998 12.00 &M
£ 01043 zip 428KE  Wirdip File 3/5/1993 12:00 AM

Click here ta learn abaut browsing FTP @ 01047 zip 522KBE Windip File 345719928 12:00 &M
sites. E 01049, dat ETKE DAT File 3/5/1993 12:00 AM
£ 01049 zip S8.0KE Wirdip File 3/5/1998 12:00 AM

01001.zip £ 01055.zip EI5KE WirZip File /541998 12:00 AM
£ 01057 zip 48GKE Wirdip File /51993 12:00 AM

3 01059 zip ER4KE Wirdip File /541993 12:00 AM

£ 01062 zip BAGKE Wirdip File /541993 12:00 AM

3 01066 zip 481 KB WirZip File /51998 12:00 AM

£ 01075 zip 529KE WirZip File /51998 12:00 AM

£ 01074 zip BIGKE WirZip File /51998 12:00 AM

| 01083.dat IETKE  DAT File /51998 12:00 AM
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For example, if we wanted to get data for “Jan Mayen, Norway” the station number is
01001 so the file to download is 01001.zip. This file should be downloaded and unzipped
so that the 01001.gds file is stored in the in the wepp data directory under the climates or
climates/observed subdirectory. Since the 01001.gds file is not very descriptive this file
could be renamed to something like “Jan Mayen Norway.gds”. At this point the data can
be used to develop WEPP climate inputs which is described in the section “Adding a new
international station using observed daily data from the ARS Hydrology Lab”
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