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1. Introduction

The Climate Data Screener and Summarizer is a stimme, GUldrivenanalysis package
designed to facility the qualitghecking / quality assurance (QC/QA) and summary of dihata.

Version 3.0 reads data from the three types of climate stations: the Cooperative Observer Program
(COOPadministered by the National Weather Servittee Snowpack Telemetry (SNOTEL) network run

by the Natural Resources Conservation Service, iedm gauges operated by the United States

Geological Survep. 2 G KAy 3 ySSRa G2 06S Ayaidl f oryWindows X KS dzd S NI
Windows Vista, or Windows 7.

There are 5 different summary tables and 18 graph types available to theassesell as amall
setof file handling tools that facilitate the presentation and gmecessing of data filedlost of the
programoutputs focus on the calculation of monthly totals / averages and their departure froye80
averages. However, rathéinan blindly calculating these summary statistics, the software uses a set of
decision rules to determine whether there is enough data of sufficient quality to justify such a
calculation. Months that do not pass quality standards are reported as missing.

In addition to these basic quality checks, this software provides a series of diagnostic plots that
allow the user to screen the data for outliers and logical inconsistencies. For COOP data, the program
provides a list of dates that require closer exantiora before analysishould proceed In many cases,
the user will want to consult the original, hamditten station records (B1 forms) to verify that the
data points identified by the program are valid.

The authors wish to emphasize the importancéick S & D L D h ¢GLOREtaghdsXokJt S ® ¢
GDIFNBIF3IS Ly I DFENDBFAS hdzidé Ly 2GKSN)I g2NBlésg AF &2
results Any ol can be used for both good aedil. We hope that this tool will be used properly, as a
force for good A lot of effort has been devoted to error checking the calculations in this program, and in
somecases, the user is warned against common data handling mistalkesach indidual user must
acceptpersonal responsibilitfor the decisions thiathey make whilausing this programIn particular,
we wish to stress the importance of completing the QA/QC steps for COOP data before producing
summary tables or graphs. Failure to do so will produce bad reBulisy type of data analysis, it is
critically important to understand what you are doing with the data, even when you use automated
tools.

We wish to thank and acknowledge the open source software community for their development
of the Python programming language (www.Python.org). Intamdiwe would like to thank the
authors of the following open source Python aold packagesdMatplotlib (Hunter 2007
http://matplotlib.sourceforge.net), Numpy, andipy (www.scipy.org) This software would have been
impossible without theamazingporogramming tools thahumerous open source programmerave
developed.

We welcome suggestions ardnstructivecriticism. Would you like to see a new feature in the
program? Maybe you are interested in analyzing other climate parameters like snowpagidti need
the capability to read otherata types? Have you found a bugend email to:

Information@Y ellowstoneEcology.com



Funding for this work was provided in part by the US National Park S@WR&nventory and
Monitoring ProgramWe thank the flowing NPS staff, who have provided helpful suggestions during
various phases of the project: Isabel Ashton, Stacey Osteriidaim, Rob Daley, and Cathie Jean.

This software is free and méne distributed to anyoneTheauthorship noticemay not be
remowved andthe program may not be modified before distributiolfithe program is modified, the
authors accept no responsibility for any errors that may be introduced.



2. Setting Up The Program

Unzip the file that you downloaded and doublek on theautomatic
AyadadlftftSN GKFG Aa AYyaARSY aLyaidltf g/ tAY

Details:

Make sure you unzip the archive file and copy the resultistpller to a new location on your
hard drive NOTEWHEN THE INSTALLER RUNS, YOU SHOULD PROBABLY EEAULTSETIINGS.
DO NOT CHANGE THE DESTINATION DIRECTORY. IF YOU FORCE THE PROGRAM TO INSTALL IN A FC
¢l !¢ wo{cewL/ ¢{ 2wLC¢e9 twLxL[O9DO9{Z {) /1 '{ ¢19 dat NZ
WORK. This is because some versions of windows (partidflartiows Vista) do not allow files to be
created or edited in the program files folder for security reasons. Since the Climate Data Summarizer
spools data to the hard drive while it makes calculations, the program will not run properly in a folder
that hassecurity restrictions.

This program probably will not run remotely over a netwgbki.should have a
copy of the program folder on the computer that you are personally using to do the anélysi®K to
have the data files somewhere else on the network. The file paths that you specify will track across the
network, but the graphical user interface generated by the program will appear only on the computer
that contains the executable file.

Onsome older computers, when you run the program you may receive an error message
OKFG adlrdSa a¢KS Ayaill thisikieiofoyr complEranNding sorde2 Yy A &
proprietary MS windows library files. In order to install these files, thisitollowing web link, download
the Visual C++ drivers, and install them:

For 32 bit versions of windows, such as windows XP, visit this link:

http://www.microsoft.com/downloads/en/details.aspx?familyid=A5C84275 - 3B97-
4AB7- AA0D- 3802B2AF5FC2&displaylang=en

In the unlikely event that you encounter this error on a 64 bit version of windows, visit the following link
and follow the instructions:

http://www.microsoft.com/downloads/en/details.aspx?familyid=BA9257CA - 337F-
4B40- 8C14- 157 CFDFFEE4E&displaylang=en

Once you have installed these drivers, you may need-iagtll the Climate Data Summarizer.


http://www.microsoft.com/downloads/en/details.aspx?familyid=A5C84275-3B97-4AB7-A40D-3802B2AF5FC2&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?familyid=A5C84275-3B97-4AB7-A40D-3802B2AF5FC2&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?familyid=BA9257CA-337F-4B40-8C14-157CFDFFEE4E&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?familyid=BA9257CA-337F-4B40-8C14-157CFDFFEE4E&displaylang=en

3. Downloading Climate Data and Making Sure That It Is Ready

The web links provided here were accurate at the time of writing. Keepind that these are
just guidelines. There are other ways to obtain climate data. The goal is to download files that are
formatted in the same way as the example data files that shipped with this program. Even if the location
and organization of the wepages change in the future, you can still analyze your data by obtaining files
from the relevant agencies and saving them unedited on your hard drive. In the case of SNOTEL files,
you may want to merge files from multiple water years into a single file.Qllmate Data Summarizer
provides a tool to do this automatically. See below for details.

A. Cooperative Observer Network (COOP) Weather Data
Go to the following web link:
http://www4.ncdc.noaa.gov/cgivin/wwcgi.dliIi?WWDI~getstate~USA

At the time of writing, the page looked like this:


http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?WWDI~getstate~USA

¥ NCDC / Climate-Radar Data Inventories / Locate Station / Search

USA

Select State

Locate
Weather
2 Alabama -
Station Alaska =
American Samoa
A A i I Arizona
National Climatic Arkansas -

Data Center

List Cities
List Counties

| ListClimate Divisions |

List Stations

CAUTION: Selecting List Stations can return large results for some states!

& NCDC / Climate-Radar Data Inventories / Locate Station / Search

This page dvnamically generated 24 Jan 2011 from:
http.‘www.ncdc.noaa.govioa/climate/stationlocator. hitml

Please send questions or comments about this system to ncdc.webcliserv(@noaa.gov
Please see the NCDC Contact Page if vou have questions or comments.

tAO1 F adrdSeo /tAO] 2y a[ A&l {GFdAz2ysdé

On the page that appears, click on the link for your weather station of interest. You should geige
like this:



& NCDC / Climate-Radar Data Inventories / Locate Station / Search

Yellowstone Pk Mammoth

WY, United States +
List Stations in Division WY-01

List Stations in Park County

List Stations within 5, 10, 25, or 50 miles
Type* : LAND SURFACE COOP AB
USHCN
Call SignICS* :
WBAN* :
COOP ID* : 489905
Climate Division* : WY-01 - Yellowstone Drainage
WMO ID* :
In Service* : 01 Dec 1903 to Present
Elevation* : 1898.9m (6230') above s/l
LatLon* : 44°59'N / 110°42'W
County* : Park

* Disclaimer

* List of NCDC Datasets

* Please report any Data Errors found.

* Note to webmasters: you can link directly to this page.

e Data Inventories

e DATA

e Station History

o State Climatologist

e Regional Climate Center

Information at Other Sites
® National Weather Service
- Central Region Headquarters

- Regional Forecast Office
- Local Weather Conditions

- Local Weather Forecast
® Current Radar
Current Satellite
® Sunrise/Sunset

EJ Data Inventories

Please note that additional data (digital and non-digital) may be available for this station.

Contact NCDC if additional details are needed.

Click on the following where available:

O DAT to obtain digital ascii data (charges may apply),

Please do not order these data if you do not know what a Digital ASCII Files.

O INV to view inventory, or
O DOC to view documentation

Surface
DAT INV DOC 3200 -Cooperative Summary Of The Day

DAT INV DOC SOD -Daily Surface Data (TD3200/3210 combined)
DAT INV DOC 3220 -Summary Of The Month (SOM) Cooperative

#F paTa

Additional data products may be available for this station. If you can't find what you are
lnokine for here. nlease trv aur Maost Ponnlar Praducts nase.

Click on the link for DATA indicated by the red arraove

You should get a page like this:



#| paTA

Additional data products may be available for this station. If you can't find what you are
looking for here, please try our Most Popular Products page.

Forms, Publications. and Web Pages
Graphs and Other Images
Digital ASCII Files

EJ Forms, Publications, and Web Pages

Most of these products are publications that have been converted to on-line access.
As such, these documents have column headings and are displayed in an
easy-to-read format.

For additional information and product samples, click on the ? icon next to the
desired product.

2 Daily/Monthly/Annual Wyoming Climatological Data
? Record of Climatological Observations

? Annual Climatological Summary
? Storm Data Publication

? Miscellaneous Storm Events in Park County

*All v | ListStorms

=] Graphs and Other Images

Includes contour maps, time series, NEXRAD radar mosaics, and satellite images.

For additional information and product samples, click on the ? icon next to the
desired product.

? National Mosaic Reflectivity Images
? Miscellaneous Satellite Images

[#] pigital ASCII Files

These files may or may not contain column headers. In order to use these files, you
will need to import them into a spreadsheet or database package for presentation.
Please do not order these data if you do not know what a Digital ASCII File is. A
sample Digital ASCII File is available for viewing but content varies a great deal

depending on your request. Other digital files are available Offline that may contain
data for this station.

Clickoni KS f Ay 1 ¥F2 NJ¢d 5\ WREVIDIe f@dARPW abdveY Quistiodldiget a page like
this:



[#] Digital ASCII Files

These files may or may not contain column headers. In order to use these files, you
will need to import them into a spreadsheet or database package for presentation.
Please do not order these data if you do not know what a Digital ASCII File is. A
sample Digital ASCII File is available for viewing but content varies a great deal
depending on your request. Other digital files are available Offline that may contain
data for this station.

For additional information and product samples, click on the ? icon next to the
desired product.

ﬁ 2 SOD -Daily Surface Data (TD3200/3210 combined)
? 3220 -Summary Of The Month (SOM) Cooperative

&l station History
Yellowstone Pk Mammoth
Additional Station Historv Data from MMS
Date Date Elevation |COOP Call |WMO
Began Ended Lat/Lon meters/feet ID |WBAN |Sign | ID Type
YELLOWSTONE PK MAMMOTH

05 Aug Present 44°59N/ 1898.9m / 489905 ||. 4 s LAND SURFACE COOP
2008 110°42°W 6230 AB USHCN

06 Oct 05 Aug 44°59N/ 1898.9m / 489905 ||. L % LAND SURFACE COOP
2000 2008 110°42°W 6230 AB USHCN

10 Apr 06 Oct 44°59N/ 1898.9m / 489905 ||. : - LAND SURFACE COOP
1997 2000 110°2W 6230' AB USHCN

07 Oct 10 Apr 44°58N/ 1898.9m / 489905 ||. 2 3 LAND SURFACE COOP
1992 1997 110°42W 6230° AB USHCN

YELLOWSTONE PARK

01 Sep 07 Oct 44°58N/ 1898.9m / 489905 |. . ) LAND SURFACE COOP
1987 1992 110°42W 6230 AB USHCN

01Jan 01 Sep 44°58N/ 1899.2m / 489905 |. : ; LAND SURFACE COOP
1982 1987 110°42°W 6231 USHCN

01 Apr 01 Jan 44°58N/ 1891.0m / 489905 ||. 4 5 LAND SURFACE COOP
1973 1982 110°42W 6204' USHCN

01 Nov 01 Apr 44°58N/ 1900.1m / 489905 |. ! z LAND SURFACE COOP
1966 1973 110°42°W 6234 USHCN

01 Aug |01 Nov 44°58N / 1902.9m / 489905 |. ; . LAND SURFACE COOP
1948 1966 110°2W 6243 USHCN

Clickonthelinkfox 5 | A f & { dahdEated By the tedidrréw above. You should get a page like

this:

10



ry
National Environmental Satellite, Data, and Information Service (NESDIS) U.s. Depar(ngl?(toa/ cc:,,,r,‘,s,e“ QL

Q NOAA Satellite and Information Service VVV National Climatic @,

| searchNCDC |

Land-Based Data / NNDC CDO / Product Search / Help

NNDC CLIMATE DATA ONLINE

Accessing data selection screen FOR
Surface 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, maximum temperature,
minimum temperature, snowfall, and snow depth (as available for each station) on an easv-to-read,
printable form and an ASCII text file.

| Continue With SIMPLIFIED Options |

Advanced: this system allows for selection of data for a station or multiple stations, for
user-selected time period. In contrast to the simplified system, the user selects the elements of
interest (eg, snow depth) and the output is provided in an ASCII text file for later use in a
spreadsheet.

| Continue With ADVANCED Options | k

g : = : -
Privacy Policy USA.gov Disclaimer

http://edo.nede.noaa.govipls/plclimprod/poemain.cdobystn

Downloaded 24 Jan 2011 @ 20:07:13

Last Updated Thursday, 17-Nov-2005 08:52:59 EDT by ncdc.webmaster@noaa.gov
Please see the NCDC Contact Page if vou have guestions or comments.

/I tA01 2y (GKS With!yROIFY OIS K/ RMEM 3B Ay RA OvodisSdRid 6 &
get a page like this:

11
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@ NOAA Satellite and Information Service N> National Climatic &

National Environmental Satellite, Data, and Information Service (NESDIS) u.s D,N,,"E,,a,toa, Eﬁz: X

| SearchNCDC |

Land-Based Data/ NNDC CDO / Product Search / Help

NNDC CLIMATE DATA ONLINE

Daily data for 1 stations (List appears below)

j Select Meteorologlcal Element(s): (SEE NOTES BELOW) ‘ Date Range (Year / Month): (See notes)
Water in an Evaporation Pan From 2010 ~ 09 «
PRCP Da| Precipitation

SNOW Daily Snowfall TO 2010 v 09 ~ Through 09/2010
SNWD Snow Depth at Observation Time
SNyz Daily Minimum Soil Temperature
SOyz Soil Temperature at Observation Time
SXyz Daily Maximum Soil Temperature
TMAX Danly Maxmmm Temperature

>

m

Select Output Format: (See notes)
Delimited - No Station Names
Delimited - Station Names

TOBS Temperature at Obseryation Time (only if Delimited format selected above)

Comma, with data flags
Space, with data flags
Comma, without data flags

Space without data ﬂags he

Outpnt via FTP

The *ALL* option will select all alfa
PRCP, SNOW, SNWD, TMAX,
[elements.

j Elements followed by * available
below.

able data elements.
[IN, & TOBS are the commonly available

v for stations with WBAN #s-—see list

Use the Shift or Control key with
More notes below

ouse click TO SELECT multiple elements.

Select Output Format Delimiter & Flag Option:

Continue H Clear Selections ][ Previous Page ][ New Search

Selecting Multiple Elements

1. To select one Element, just click on it.

2. To select multiple sequential Elements, click on the first Element, scroll down to the last Element. hold the Shift

key down and click on the last Element.

3. To select multiple non-sequential Elements, click on the first Element, then hold the Control key down while
clicking on additional Elements. To deselect a Element, hold the Control key down while clicking on that

This step is important. You must do af the following:
1.You MUST choosé 5 S f A ¢vSkatioB IRames(top right arrow).
H® {StSOG a02YYl gAlGK RFEGE Tt 3

002002Y NMXIKI

3. Choose the type of data that you want in the file. To select more than one data type, hold
down the control key vhile you click on the elements (left red arrow in the picture above).

{StSOG tw/tz ¢a! - YR ¢alLbo Li
Climate Data Summarizer will ignore them during analysis.
4. Choose the dates for which yauant the data (top right of the screen).

R2SayQi

5.WhenyouK @S | ff GKS&S OK2A0Sa Ay L} I OS=

12



Access to this type of data is free if you have a university or government internet connection.
Otherwise, you will be charged a fee for each data Yibu will be asked for your email address and sent
a link that allows you to download the data.

When the data appears you have two options:
(A) On the File menu of your browser, select "Save Page As"
--If you are asked to specify a file type, satvas a text file
T 2FAGHH | 2dzNJ oNRPgaSNI R2SayQid KIFE@S | CAfS YSydxK
OGN RAGA2YIE CAfS YSydz FLIISIFNIoeé 3I2Ay3 G2 GKS a
¢tKSy aStSOG a¢22f o6l Nadz ONRQDKBOW-tovneb&yywe 2 - &Ngb £ R .
can also rightlick near the top of your browser window, next to one of the browser tabs. This

should give you a list of options that can be either selected el it SOG SR® / KSO]l GKS
OFNE 2LIA2Y D

(B) Cut ad paste the data from your browser into a text editor or word processor and save the resulting
file in text format.

Be sure to save the files in text format and not as web pages (mht or html files).

** You do not need to make any changes to the data file before analsisshould, howeverake a

look at the data and make sure that has the example files provided with this program. In particular,
make sure that the arrangement of columns is the salaé¢he station name in the first column? Is the
station ID number in the second column? All of the columns must be in exactly the order shown in the
example data fileAlso make sure that you have comma separated values (csv) rather than tab delimited
data. If you followed the instructions above, your file should be formatted correctly.

B. USGS Stream Data for the Current Water Year

Note that the graphs generated by the Climate Data Summarizer are designed to depict a water year,
which runs from September 3@ctober 1. Keep this in mind when you specify the start and end dates
of your data files.

Method # 1
1. Go to the web addss:http://waterdata.usgs.gov/nwis/rt

2. Click on the map to get to your stream gauge.

3. On the dropdown box, select "Time Series: Daily DataClick "GO"

13


http://waterdata.usgs.gov/nwis/rt

4. On the page that appears, enter the doling information:
-Parameter of interest: 0060Discharge (mean)

-Data format: Tab separated

-The start and end dates for your data fi@ick "GO"

5. When the data appears you have two options:
(A) On the File menu of your browser, select "Save Rafe
--If you are asked to specify a file type, save it as a text file

T 2FAGHH | 2dzNJ oNRPgaSNI R2SayQid KIFE@S | CAfS YSydxK
GNF RAGA2Y I CAfS YSydz I LIISFNI 6& 3J2Ayean (2 GKS a
¢tKSy aStSO0 ac¢22to0l NAéEé | yR OKSO{dodnbéyydn . I NXbé L

can also rightlick near the top of your browser window, next to one of the browser tabs. This

should give you a list of options that can be either selectednd St SOGSR® / KSO1 GKS
6F NE 2LIGA2Y O

(B) Cut and paste the data from your browser into a text editor or word processor and save the resulting
file in text format.

Be sure to save the files in text format and not as web pages (mht or html files).

Method #2
1. Go to the following web page:

http://waterdata.usgs.gov/nwis/sw

2. Select "Daily Data"
3. Check the box for either "Site Number" or "Site Nanat@lick "submit"

4 .0n the page that agars, enter the following:
- either the gauge number or name

- check the box for "Streamflow = ft3/s"

- Under output options, select "Table of Data"
- The start and end dates for your data file

- Click "Submit"

5. At this point, you can follow the instriien described in Method # 1 starting with step 3.

FF . 2dz R2yQd ySSR G2 YI1S Fye OKbyasa G2 GKS ! {D{
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http://waterdata.usgs.gov/nwis/sw

C USG3Historical Stream Data

1. Follow the steps needed to identify the gauge of interest in either of the above metbiodbtaining
data for the current water year. In other words:

If you are following Method #1, complete steps 1 and 2

If you are following Method #2, complete stepsi.

2. On the dropdown box, selectTime Series: daily statisticsNotice that this is different from "Time
Series Daily Data- Click GO

3. Select "0060 Discharge (Mean)"

4. Click the button for "Table" under "output format"

5. Enter the start and end dates for your data file.

6. Click submit

7. Save the file adescribed above.

D. SNOTEL DATA

1. Go to the following web site:

http://www.wcc.nrcs.usda.gov/snow/

2. Click on the map to find the SNOTEL station of interest

3. Click on the link for Historical, BaiTab Formatted Data as shown below.

15


http://www.wcc.nrcs.usda.gov/snow/

ed States Department of Agricutture
RC Natural Resources
Conservation Service

ON

INWCC Home | About Us } Products | Publications | News | Partnerships \ Contact Us

Search
SNOTEL Site: Canyon
Nwee = State: Wyoming St noies
e Site Number: 384 g
Enter Keywords 60 _
f":a;“:' P:;kd 1z e * Data is provisional and subject to revision.
atitude: 44 deg; 43 min
. Longitude: 110 deg; 31 min W ® More site notes.
g?ler mt‘ld Climate Elevation: 7870 feet r out this site.. For other
onmaton Reporting sisce: 15754001 3 questions, contact webmaster.
Water Supply View Dally Sensor Descriptions ® Photograph is of the Canyon SNOTEL site.
» Water Supply View Hourly Sensor Descriptions F ® 2011-January-16 National Water and Climate Center
* Forecasts
¢ Hasiss View Sensor History i
+ Surface Water
+ Climate
Site Reports:
Climate Monitoring - Current Water l E
S s e Report Type ‘ Daily Year* Historical Hourly
» SCANData [Standard Sensorst (Most Current Data) [Last 7 Davs [Daily Readinas [Daily (Tab Formatted) [Last 7 Davs
* Snow Course Data
+ Data Search NEW Precipitation, Accumulated Last 7 Davs Daily Table |Daily Table Last 7 Davs
* Soil Search NEW Snow Depth Last 7 Davs Daily Readings Last 7 Davs
Climate Snow Water Equivalent Last 7 Davs Daily Table * Daily Graph Daily » Monthly Last 7 Days
nfarpretation Temperature Last 7 Dave Max  Min » Avg Max * Min * Ava Last 7 Davs
» Climate Analysis
» PRISM Element Reports: NEW
+ Climate Data -
+ Beoaid T boeration Select Report Content I Select Time Series | Select Format | View Current View Historic
[Standard SNOTEL (1979-10-01) - I- [ -] tavle |Last30days | (1980 = |[Calendar Year - |[Alldays =
+ Snow Survey Programs All Sensors (no chart) Hourly |csv Last7 days 1981 (]| |WaterYear /|01 E
L Accumulated Precipitation (1979-10-01) 12AM chart Last 24 hours 1982 = 02 i
Accumulated Precipitation & Snow (1979-10-01) |[3am Current Water Year 1983 | |February = |03
» Find a Service Center ===Individual elements=== 6AM Current Calendar Year 1984 ||March 04
Air Temperature (1979-10-01 to present) 9AM 1985 April 05
» States and Regions Precipitation Accumulation (1980-10-01 to present) 12PN 1986 ||May 06
Snow Depth (2003-07-15 to present) 3PM 1987  ||June 07
» National Centers Snow Water Equivalent (1979-10-01 to present) 6PM 1988 July 08
- | 9PM - | - - 1989 ~ | August ~ |09 -

To view reports in new window, check here. []

4. You clicked on the link for *DAILY*, Historical, andTledrmatted data . . . right?
5. Pick the water year that interests you.

1 Notice that if you select the 2008 water ye#or example your data filewill run from October
1, 2007¢ September 30, 2008.
1 If you want to analyze data by CALENDAR gé&arexample January 1, 20@@®ecember 31,
2008, then you will need to download files for two water years. In this example you would need
data from both the2008 and 2009 water years.
T 52y Qi $¢2NNEBX GKS /EtAYFGS S5FGF {dzYYFNRT SN KI&a |
See step 7 for details.

6. Save the data. Your data should be on the screen. Rigtit A 01 2y GKS fAyte GKIG al
GKSy OK22aS ar@gsS (2 R2¢éyf2FR GKA&A RI G
YSydz 2F @2dz2NJ oNRPgaSNI I yR aStSOdG a{l @S
f 2FAGHH , 2dzNJ oNRPgaSNI R2SayQid KIFE@S | CAfS YSydxK
traditonal A £ S YSydz F LJIJSIFNJ 6& 3I2Ay3 (G2 GKS ac¢22faé R
CKSy aS8f800 6¢22f0FNEE YR OKSO|-dodnabéyyon . | NIDE L
can also rightlick near the top of your browser window, next to one of the browaés. This
should give you a list of options that can be either selected it SOGSR® / KSO] GKS
ol NE 2LIiA2y®

7
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7. Use the Climate Data summarizer to clean up your SNOTEL data files and merge them.

*The Climate Data Summarizer has a tool that amatically cleans up your SNOTEL files and
combines multiple files into a single file for analysis.

You may have downloaded 2 files for a single SNOTEL station. For example, you might have
downloaded data for both the 2008 and 2009 water years. Thefiliestuns from October 2007
September 2008 and the second file runs from October 2088ptember 2009. If you want to
generate tables and graphs for the calendar year 2008 (January 1¢I0&&mber 31, 2008), you need
to combine these files into a gjte table.

Also, f you look at the data files that you downloaded, you might also find that there is
extraneous text before the actual data.

To get rid of this extra text and combine the filge to the File Menu of the Climate Data
SummarizerandsélOid a¢aSNHS {bh¢9[ FAESa Ayid2 | airayatsS TFaif
window that appears, as shown in the screenshot below. The order in which you list the data files is not
important. The Climate Data Summarizer will sort the datablogically before analysis.

74 (Jime Data Screen

File Menu  Create Tabl

Version 3.0 - January

This Program was written by:

Mike Tercek
Walking Shadow Ecology
. YellowstoneEcology. com

This program is free and can be distributed to anyone, however it may not be modified
before distribution and this authorship notice may not be removed.

Funding for this software was provided by the Greater Yellowstone Network,
a division of the National Park Service Inventory and Monitoring Program.

74 Which files do you want to merge? =B X

<
| Add SNOTEL Station Data File | Remove Station | Clear List | Save List of Files to Merge

2 KSy @&2dz Ot A0l a{Fr @S [Aald 2F CAtSa G2 aSNEBS:zI¢ &2dz
merge file.

,2dz R2y Qi ySSR G2 SRAG GKAA YSNHSR FTAfSo LG Aa N
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4. SettingUp aHle That Contains 30yearNormals Monthly Averages).

Monthly normals (averages) are traditionalBtcalculated every 10 years. At the time of writing,
the normals used by most climate scientists are calculated for the time period(2300. Prior to this,
the gandard averages were for the period 1961990. In a year or so, new averages calculated for the
period 1981cH nmn Attt 0S02 Wearnorw®ds a G yRINR don

If you want the Climate Data Summarizer to produce graphs and tables that show departure
from 30-year averages, you must store thasenthly averages ira file on your hard driveYou will need
to update this file every 10 years to reflect changes in the normals that are currently beingrased.
format is shown in an example file that ships witlogram:
Greater_Yellowstone 1971 2008veragessv.

It looks like this:

— B c ] D 5 O [ O S O | K [ L]
Station ID precip January precip February precip March precip April precip May precip June precip July precip August precip September precip October preci
| 2 |Alta INW, WY 480140 234 1.79 1.98 2 35 212 18 1.54 1.72 2.05
| 3 |Ashton 1N, ID 100470 2.25 167 16 1.47 238 1.64 1.12 1.08 1.18 141
| 4 |Cody. WY 481840 0.46 0.27 0.51 1.13 1.96 1.58 1.21 0.9 1.13 0.88
| 5 |Cooke City 2W, MT 241995 2.29 1.79 2 1.78 2.69 2.85 2.16 2.08 1.95 159
| 6 |Driggs. ID 102676 1.3 1.04 1.25 1.33 2.14 1.3 1.28 1.04 1.15 1.23

7 |Lake Yellowstone 485345 1.91 149 1.73 1.48 2.06 2.08 1.66 1.69 1.59 132
| 8 |Lovell, WY 485770 0.24 0.16 0.33 0.59 121 0.99 0.75 0.6 0.75 0.65
| 9 |Mammoth YNP 489905 0.88 0.64 1.08 1.09 2.01 193 159 144 1.29 0.95
| 10 |Moose, WY 486428 2.56 21 1.65 143 2.02 1.7 141 143 1.32 1.26
| 11 |Moran 5 WNW, WY 486440 3.22 2.37 2.24 2 2.32 153 1.35 1.27 14 1.59
| 12 |Old Faithful, WY 486845 2.31 21 214 2.02 244 2.14 1.65 1.39 1.58 1.69
| 13 |Pryor 1S, MT 246747 0.66 0.58 1.24 1.87 3.19 2.08 1.42 0.99 1.6 1.72
| 14 |Shell INE, WY 488124 0.57 0.48 0.59 0.96 1.6 141 0.94 0.52 1.28 0.86
| 15 |Snake River, WY 488315 3.92 3.08 2.69 2.26 274 231 1.68 1.68 1.79 1.96
| 16 |Yellowtail Dam, MT 249240 0.86 0.72 1.39 21 3.09 221 1.45 0.98 1.77 1.89
| 17 |Bald Mountain SNOTEL 33 23 34 338 4 3 21 1.2 24 25
| 18 |Canyon SNOTEL 3 22 26 21 28 2.2 1.7 1.6 1.7] 1.9

19 IFisher Creek SNOTEL 7:52 6.09 548 51 483 383 267 235 275 337

The file should bsaved icommaseparated value (csv) format. Thader of the weather
stations isnot important, but you must have the data for each month in the proper column as shown.
The headers (column names) do not have to be the same as shown, but you must have the columns in
the exact order shown by the example fil&* INCLUDING ALL BLANK CONSBETWEEN VALUES**
You must have the station name in the first column. The second column must contain either a station ID
number or some other indication of station affiliation (e0§NOTE]). The third column must contain
precipitation averages for Jaary, etc. SINCE THE DATA IN THIS TABLE IS IN SBHRMRATED
FORMAT, YOU CANNOT HAVE COMMAS IN THE STATION NAMES. ADDING EXTRANEOUS COMMAS WI
CREATE NEW COLUMNS AND MISALIGN YOUR DATA.
If you happen to be doingimatedataanalysis for the Yellowstemarea, the work has been
done for you. Just use the example file that ships with the program.
L¢ 5h9{bQ¢ a! ¢¢co9w 2| ONWYOUR HARD DRIAHE PROGRAM WIOLL [ 9
ASK YOU WHERE IT IS LOCATED DURING ANALSSIS/ I YS 2 F G KS§bufwef S R2SayQi
recommend giving it a .csv extension.
The Climate Data Summarizer will automatically match the proper monthly normals to the data
that you are analyzing. To do this, the program compares both the station ID number and station name
to the data fie being analyzed. During analysis, a window will appear asking you to confirm the matches
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that have been made. If a match is not made for a particular data file, you will be allowed to manually
specify which row in the file matches eagkatherstation.

NOTE ON SNOTEL DABAme climate scientists question the quality of the temperature data
collected by the SNOTEL network, and they argue against calculatjrgaBAormals for these stations.
You will notice that the example normal file that ships witlsthiogram
(Greater_Yellowstone 1971 2000_Averages.csv) does not contain monthly temperature averages for
SNOTEL stations. As a ressttnegraphs and tables produced by the program will show blank/ missing
values forSNOTEdHeparture from 30year averagedf you want to calculate the departure from-$@ar
averages for SNOTEL stations, you will need to fill in the BIBIGKTElaluesin your normal file

Getting the Normal Data
MONTHLY AVERAGES
You can get the values for tm@rmaltable from the internet. If you are looking for normals
from a COOP weather station, go the Western Regional Climate Center web site and click on the link for
your weather station. A good starting point would be here:
http://www.wrcc.dri.edu/summary/Climsmwy.html

This page should show a list of weather statiolig/ou click on th@ameof your station you
AaK2dz R aSS t2000NgOC naresiBIOT m TBIAMTHESE NORMALS ARE NOT THE SAME AS
THE MONTHLY AVERAGES THAT APPEAR WHEN YOU FIRST VIEW THE WEB PAGE FOR YOUR STATIC
Click on the link indicated by the red arrow below to get the correct normal data.

Back to: -

LEROY § WSW, COLORADO (054945)

Period of Record Monthly Climate Summary
NOTE:
To print data frame (right side), click on right

frame before printing. Period of Record : 1/ 1/1893 to 9/30/2010

1971 - 2000 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec Annual
Average Max. Temperature (F) 388 428 507 603 696 808 885 866 780 651 500 401 626

ily p. & cip. s -a - - - a -
* Daily Temp. & Prec Average Min. Temperature (F) 144 173 241 326 427 522 583 571 476 355 243 160 352

® Daily Tabular data (~23 KB

o Monthly Tabular data (~1 KB) Average Total Precipitation (in) 038 046 109 200 282 263 257 210 121 103 058 054 1742
o NCDC 1971-2000 Normals (~3 Average Total SnowFall (in.) 52 5.6 93 6.2 1.2 0.1 0.0 0.0 0.5 29 5.8 66 434
KB) Average Snow Depth (in.) 2 1 1 0 0 0 0 0 0 0 1 1 0
ﬁ Percent of possible observations for period of record.
1961 - 1990 Max. Temp.: 56.4% Min. Temp.: 56.4% Precipitation: 98.8% Snowfall: 97.4% Snow Depth: 94.3%

Qeck Station Metadata or Metadata graphics for more detail about data completeness.
® Daily Temp. & Precip. 5 23 o
o Daily Tabular data (~23 KB) WWWI Climate Center, wrec@dri.edu

* Monthly Tabular data (~1 KB
e NCDC 1961-1990 Normals (-3
KB)

Period of Record

o Station Metadata
o Station Metadata Graphics

FREEZE / FROST DATES

Onthesameweb @S> Of A 01 2y GKS fAy]l F2NJ a{LINAy3I FTNBSI S
aK2dzZA R 4SS | ANYLK® . Sft2¢g GKS INILKI OtA0l 2y K
below:
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http://www.wrcc.dri.edu/summary/Climsmwy.html

" YELLOWSTONE PARK, WYOMING... x [ SIS e e . o4 i S i T S B
Back to: %
Spring 'Freeze' Probabilities (Jan 1 - Jul 31)
u.5. map | | Page
NOTE: YELLOWSTONE PARK, WYOMING (489905)

To prin das frume right e, ik on right TempF Eadest  90%  §0%  70%  60%  50%  40%  30%  20%  10%  Latest
freme et prinng.

365 0531 06'16 0620 0625 0627 07/01 0707 0712 0717 0724

0
1971 - 2000 325 0505 0523 0528 0605 0611 0615 0619 0622 0629 0707 O
2865 0417 0505 0508 0513 0518 2 0525 0601 0607 0617 0772
245 0411 0425 0430 0502 0511 0514 0518 0527 071
e smerrsr ) 205 0329 0415 0420 0422 0501 0502 0509 0514 0605
 NCDC 19712000 Normals (-3
KB) Earliest - Earli

0504

1961 - 1990

® Daily Temp. & Precip.

* Daily Tabular data (~23 KB)

* Monthly Tabular data (~1 KB)
* NCDC 1961-1990 Normals (~3
KB)

Period of Record

* Station Metadata
* Station Metadata Graphics

Western Regional Climate Center, wrec@dbi.edu

General Climate Summary
Tables

o Temperatwe

o Precipitation

o Heating Degree Days

o Cooling Degree Davs

Temperature

o Daily Extremes and Averages
o Spring ‘Freeze' Probabilities ¢
o Fal F ——

© Monthly Temperature Listings
Average
Average Maximum

Average Minmmum
Precipitation

In the row for 32.5 degrees, find the column for 5pfabability. In the example shown above, this
yields the date 6/15 (rightarrow). y &2 dzNJ y2NX I f GFo6fSs GKA& RFGS 328
Coc¢

Now on this page find the date in the row for 28.5 F and column for 50% probability. This datetgoes
Gt lad RIFIGS Ay ALINAY3I fTHyCOhE

hyOS @2dz KIS @2dzNJ ALINAYy3I RIFEGSas OtAO|l 2y GKS tAy
below the left red arrow in the screenshot above. Follow the procedure just described to fill in your fall

frost / freeze probabilities.

Accumulated Growing Degree Days
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l'a aKz2gy 0Sft2> Of A0l 2y (GKS Of AO1 F(27BO)isshoN® g Ay I 5
by the top, rlght arrow in the screenshot below. AGDI(I&DO)ls |nd|cated by the bottom rlght arrow
I s | SR
YELLOWSTONE PARK, WYOMING

o Period of Record General Climate Summary - Growing Degree Days
To print data frame (right side), click om right
Blopberirds

“® YELLOWSTONE PARK. WYOMING... x Rl
Back to: (o

Station:(489905) YELLOWSTONE PARK

1971 - 2000 From Year=1894 To Year=2010
Growing Degree Days for Selected Base Temperature (F)

: gﬁ%ﬁ%s i Base [Jan [Feb. [Mar. [Apr. [May [Jun [ Jul [Aug. [Sep. [Oct. [Nov. [Dec. [Anmal /
© Monthly Tabular data (~1 KB) som[ o 1 o[ e9[2a7[as0[ 725[ 6s2[ 384[ 1a9[ 14[ o[ 2730
QM [40s[ o[ 1] 10 79[326[776[1501 2183 [2567 2716 [2730 2730[ 2730
| [isM[ o[ of 1[ 24[135[307[ 570 527[ 253 67] 2[ of 1887
1961 - 1990 3 45s[ o] o 1] 25[160[467[1037 1565 1817[1885 1537[1537\ 1887
[soM[ o o of 5[ sef1s2[417[375[ 142[ 20[ o[ o[ 1200
:%ﬁﬁ%{%sm s0s[ o[ o[ o[ s[ espse[ 663 um\nso\l 00[1200[1200[ 1200
B e AT o o of 1| v[s[m[zs] & 3] of of &

* NCDC 1961-1990 Normals (-3

604 666 669 669[ 669 669
KB)

o\ 138 106[ 18] o] of of 295
"oy’ 2[33[ 171 277( 295[ 295 295 295 295

Period of Record

Com Growing Degree Days
[som[ o] 1 o[ 59[173[287[ 470[ 48[ 270[ 121] 10[ o 1847
[s0s[ o 1] 9[ es[241[s28[ 9981446 [1716[1837 1847 [1847[ 1847

* Station Metadata
* Station Metadata Graphics

General Climate Summary
Tables

© Temperature

® Precipitation

o Heating Degree Davs
* Cooling Degree Days

S - Running sum of monthly data
Growing Degree Day unis are computed as the difference between the daily average temperature and the base temperature. (Daily Ave. Temp. - Base Temp.) One unitis accumuiated for each degree Fahrenheit the average temperature is above the base temperatur
M Negative numbers are discarded. Example: I the days high temperature swas 95 and the low temperature was 51, the base 60 heating degree day units is (95 + 51)/ 2) - 60 = 13. This s done for cach day of the month and summed

Corm Growing Degree Day units have the lmitations that the maimum daily temperatures greater than §6 F are set to 86 F and minimms less than 50 F are setto SO F.

Table updated on Jan 14, 2011

¢ Growing Degree Davs Months with 5 or more missing days are not considered
Tumpucitens Years with 1 or more missing months are not considered
o Daily Extremes and Averages

* Sodng Freeze' Probabilties Western Regional Climate Center, wrec@abi edu

o Fall Freeze' Probabilies
o “Freeze Free' Probabilities
© Monthly Temperature Listings
Average
Average Maximum

Y v —

Extreme Day Totals

la akKz2gy o0St2g3s OtAO01 2y GUKS fAYy1l F2N a¢SYLISNI {dzN.
ydzYo SNAR GKIFG €&2dz YySSR NS Ay (KS & Impoftdat:theé NB g | a
numbers that you get may be for the period of record for the weather station, rather than ¢2000.

When you report your results, be sure to specify the time period for your extreme day totals if it differs

from 1971¢ 2000.
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“® YELLOWSTONE PARK. WYOMING...

» Monthly Tabular data (~1 KB P
» NCDC 1971-2000 Normals (-3

= 7 7
KB) YELLOWSTONE PARK, WYOMING
1961 - 1990 Period of Record General Climate Summary - Temperature
» Daily Temp_ & Precip Station:(489905) YELLOWSTONE PARK
» Daily Tabular data (23 KB) From Year=1894 To Year=2010
:—);\\fgm‘ﬂ" 'ITQZ”l‘f";;gg“‘_\f‘”‘i% [Monthly Averages | Daily F_Tum? [ _ Moutbly Exremes [Max Temp. [ Min Temp
KB) Max ‘Min Mean [High| Date  |Low | Dae "1‘4‘??;’ Year L\‘;::“\'ca 97)} :*_r ;'F ;;
adiyyyy adyyyy
Period of Record ¥y YyYy
F|F|F |[F| o |F| o F F | - [¢Days|¢ Days|# Days |# Days
» Station Metadata i yyymmdd|  yyyymmdd [
+ Station Metadata Graphics Jamary [29.2[103 19.8[ 52 2572005 36| 201951 2961953 371949 o0.0[ 178 303[ 65

Gomeral Climate § February [33.2[124[ 22.8[ 56 2211995 35[ 03/1899[ 31.6[1991[ 10.8[1899[ o00[ 114[ 273 47
eneral Climate Sumgfary

Tables 5 . March [39.3(173[ 284 66[ 201999 -25[ 11/1956] 38.7[1986[ 19.5[1897[ o00[ 71[ 290[ 27
» Temperature [Api [495[262[ 37:8[ 78[ 281987[ -4 03/1945[ 450[1987( 283[1975[ 00 12[ 234[ o1

:%‘%‘emm May [602[342[ 47.1[ 86[ 292003[ 6| 021950 54.0[1897[ 417[1896] 00 00[ 119 00

» Cooling Degree Davs 1 June [ 68.9[41.0[ 54.9[ 92[ 2171900 20[ 0571901 632[1988[ 482[1951] o1 oo 23[ 00
* Growine Degree Davs Tty [ 799469 63.4[ 99 142002 21[ 141976 722[2007| 54.6[1993[ 19[ 00 o02[ 00
Temperature : .

» Daily Extremes and Averages August [ 78.5[45.4[ 620[ 97 152003 24 311968 682[1894[ 57.0[1899] 10[ 00[ o4 00

*: Sorio ‘Freese’ Probabiliies September | 67.5(37.5[ 525 92 03/1950[ o[ 2271895 s89(1990[ 451[1961[ o1 o1 71 00
» Fall Freeze' Probabiities ; . — et A =
+ “Freeze Free' Probabiliies October | 54.9[295[ 422[ 80| 0171992 -8[ 301991[ 4871988 328[2009] o0.0[ 05[ 200 01

[ 281896] 383(1999[ 182[1896[ 00 76[ 267[ 15

> Monthly Temperature Listings [November [38.7(19.9[ 203 66[ 051975 27|

::—::i:“ December [ 30.2[125[ 21.4[ 52 1671962[ 35 2271990 280[1950[ 90[1990[ 00| 170[ 30.1[ 43
8 Average Minimum Amual | 52.5[27.8[ 40.1[ 99[20020714[ -36[19510129[ 42.4[2005[ 363[1948[ 32 63.1[2086[ 201
recipitation a > : :
» Monthiv Average Winter | 309[11.7[ 21.4[ 56[199 36[19510129[ 26.8[1958| 11.0[1949[ 0.0[ 462[ 87.7[ 157

. g:’l‘i\"ﬂ“““d-“"“ Spring | 49.7[25.9[ 37.8[ 86[200. [19560311[ 2a5[1992[ 318[1975] 00| s4| 643[ 28
+ Daily Averag : S Sl e R R e L g Boaies B
i S Suummer sts[-us\ 60.1[ 9920020714 20[17901(77605\ 644[2906[ 55.11993] 30[ oo 29 o0
Duration Fal | 537289 413[ 92[19500903 [ 2718961128 46.5[1963[ 35.4[1985] o1 85[ 538 16
* Precipitation Probabiity by Table updated on Jan 14, 2011

Quantity. For monthly and anmal means, thresholds, and sums

3 Mom\};h’ }Z}eﬁpﬁ:m Listings Months with 5 or more missing days are not considered
snowf,-u Lont otals Years with 1 or more missing months are not considered

» Daily Extreme and Average Seasons are climatological not calendar seasons
g ] Vinter = ing = 2
» Dailv Averase Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May

To ge normds for SNOTEL ations, go to the following web page

http://www.wcc.nrcs.usda.gov/cgibin/statsite.pl?report=precsnotelmon

Follow the links to the SNOTEL station of interest. Your ¢ Z0DD0 normals should appear at the
bottom of the data page for your statiohlOTICE THAT THE MONTHLY VALUES ARE ARRANGED BY
WATER YEAR (OCTOBEEPTEMBER). MAKE SURE THAT YOU ENTER THEOURTNDRMAL
TABLE IN THE CORRECT ORIAERUARY DECEMBER.

L¥ @2dz R2y Qi tAQ@S Ay (GUKS ¢SaiGSNy ! {3z O2ydal Ol
Weather Service for more information on obtaining monthly nofiat your area.

5. QA/QC of COOPala

Introduction to QA/QC

As mentioned in the Introduction, QA/QC of your data is very important, particularly for COOP data.

[SGoa GFH1S + t221 4 +ry SEFYLES /hht REFEGE FALSY
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http://www.wcc.nrcs.usda.gov/cgibin/state-site.pl?report=precsnotelmon

Each line in the data file contains one month of data for eiffrecipitation, daily maximum
temperature (Tmax), or daily minimum temperature (Tmin). Each column in a line contains either a data
point for a specific day or supplementary information, such as data quality flags. Since COOP data are
often recorded manuaji on paper data sheets, the transition from the original data to computer files is
fraught with errors. The data flags are designed to indicate the level of confidence that the National
Climatic Data Center (NCDC) has in a particular data point and tieeyimdicate what exactly might be
wrong with the data.

In addition to the errors noted by the data flags, there are other common problems, which
include duplicated lines of data and most importantly, missing values.

THE CLIMATE DATA SUMMARIZER DOBSAKERANY CHANGES TO YOUR DATA FILE, but it
R2S& A3y2NB | FS¢ 0O2YY2y RIGI Fflga a AG NBIFRa i
duplicated data lines. THE USER IS NOTIFIED OF ALL THE PRELIMINARY SCREENING THAT IS TAKING
PLACE AS THE FILE ISBEBAD INTO MEMORYie details of this screening for a particular file will
appear in the main text window (see belownportantly, the program will not let you calculate a
precipitation total for a given month if there are more than three days of misdata, and it prevents
the calculation of Tmax/Tmin averages in months that have more than 5 missing days of temperature
data.

Starting The QA/QC Procedure

To start the QA/QC of a data file, go to the FILE MENU of the Climate Data Summarizer, and click

GhLSy {Ay3tS /hht 5FdGF CAf 8¢
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