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Introduction

TheNational Weather Servig\WS) Cooperative Observing Statibocated in Stoneville, MS

is in the center of mukagency agriculturalesearch unitdResearcarsoftenutilize weather data

to explain and predict biological responses of agricultural syst@rswathand reproductive
responses of plants, animals, soitrobial populationspathogens, and insecian beaffected

by ambientair temperature, soil temperatupgecipitation, evaporation, wind, and solar

radiation. Although weather data can now be obtained easily, researchers would use the data
more if comparisons of weather data and calculated weather parameters coulaceasite

and summarizedy months yearsor otherspecified time periods.

Objectives

Themainobjective was to developusefultool that will allow agricultural researcheos other
interested partie® quickly access local weather data and quickly atentables, graphs, and
chartsof various weather parametehatwould aid in explaininglifferences observed in yield,
growth, fruit retention, insestdiseasesand other biological phenomefiam year to year A
secondary objective was to devetbptables, graphs and chadfa qualitythatcould easily be
utilized insimpledocuments and presentations or the data aasdybetransferrecandused in
the development of higher quality tables, graphs, and chastsh table, graph, and chart
devdoped inEnglish unitshas a corresponding table, graph, and adwverted tonetric
(International System (SI) unitsYhis toolwould be useful irtheinterpretationanalysis and
presentatiorf agricultural research data in the Stoneville areas ol could be adapteat
modified forany locationwhere historical weather dataveebeen recorded.

Dataset

TheNational Weather Service Cooperative Observing Staticatedat the Delta Researend
Extension CenteStoneville, MSis in the centeof multi-agency researalnits. Its location is
33. 43¢ -9 (®m.t91ea debestyrietillesthtoon Figure 1,officially became &WS
cooperative observing statiom 1948 butsince 1915he entire dataséias been archived by the
National Climatic Data Center (NCDCJ¥tation location, histgr and metadata can be found at
http://www4.ncdc.noaa.gov/cavin/wwcdgi.dlI?WWDI~StnSrch#DIGITAL
This weather station was established, operated, and maintained as nioteNational Weather
Service Handbook No. 2 Cooperative Station Observations, U.S. Department of Commerce
/INOAA/NWS 1989. Observational measurements of air temperature, soil temperature,
precipitation, evaporation, and wind were measworezk daily at 7:0 a.m. each morningSolar
radiation(SR)and relative humidityRH) are observed but are not standard climatic
measurements made at cooperative stati®ofar radiation isneasured witla LI-COR
pyranometer, whereas relative humidity is measured withrapbell Scientific HMP 45
temperature and humidity sensdihe historicabbservationatlatasefrom this siteincludes
rainfall datingback toJanuaryl915. Maximum and minimum air temperatures were first
observedluring Februaryl1930. By April of 1959 pan evaporation, windun, andmaximum
and minimum Znch soil temperaturdsad beeradded to thebservationgollowed by solar
radiationin September 1959Maximum and minimum-ch soil temperatures were added in



http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?WWDI~StnSrch#DIGITAL

August1970. Maximum and minimunmelative readings were added to the recordingspirl,
1996.

Figure 1.National Weather Service Cooperative Observing Staticatedat the Delta Research
andExtension CentefStoneville, MS

Individual daily climatic measurements:

Maximumair temperaturee F Maxi mum 20 soeH
Minimum air temperaturee F Mi ni mum 20 s eeiFl
Rainfall, in Maxi mum 40 soeH
Pan Evaporatignn Mi ni mum 40 s eeiFl
Wind Run miles/day Maximum relative humidity%

Solar Radiationlangleys/day
Minimum relative humidity %

The latest 3¢/r monthly norms (NOAA/NESDIS/NCDQ002 and daily normgBoykin
and Ballard2002 were included in thislatasefor comparisons witlyearly data.

Most of the summary parametén Table lare computed as arithmetieeansor totals of the
daily data collectedThe difference between air temperature or rain is calculated and given
as a departurfom-norm (DFN) valueSomeparameters are@untof the number of days
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certain coditions occurred at some level X as specified by the (@sgrthe number of days
Airtemperature&e F, max > X = 95ekF)

Degree days values are calculated as follows: Average of daily maximum and minimum air
temperatue minus a usedefined value (.50 i f cal cul ating DD5006s) ,
value. Degree day limited values are calculatediaityias degree day values but user

defined upper and lower limitenbe set In which casé& maximum air temperature

exceeded the upper limit then the calculation would use the upper limit value for the

maximum temperature. Likewise, if the minimumtamperature observed was below the

lower limit value then the calculation would use the lower limit value for minimum

temperature.

Reference crop evagoanspiration (Eto), a wellvatered grass reference, is a more
complicated calculatiorhe Eto iscomputed daily for this location using the FAO 56
PenmarMonteith equatia as described by Allen et. £.998) which utilizes weather data

(air temperature, relative humidity, solar radiation, and wind) collected at the station. These
calculations areamputed separately and added to the Stoneville dataset from 1996 to
present.

Table 1.Summaryparameterghat arecalculated angresented in tables and charnslude

Air temperature eF, PayRyaporaton (n), total
Air temperature eF, PayRvagRainfall(in)
Air temperature eF, Raip@) Cumulatve
Air temperature eF, RR@ DFN
Air temperature eF, R3iR(), Limited
Air temperature eF, Rp( total
Air temperature eF, RfAgents<=X(in), Days
Air tempmaatur begtg| Rainevents>X(in), Days
Air temperature eF, RAMaK%, average
Air temperature eF, RHMR%,average
Degree Days Soil temperature eF, 2
Degree Days Limited Soil temperature eF, 2
Degree Days Limited, Cumulative Soil temperature eF, 4
Degree Days, Cumulative Soil temperature ekF, 4
Etoi Rainfall, (in) Solar Radiation (langleys/day) <= Level X, Days
Eto (in), Average Solar Radiation (langleys/day), average
Eto (in), Total Wind Run (miles/day), average
Pan Evaporation (in), average Wind Run (miles/day), total
Note: X refers to usedefined values.
Methods

Microsoft Excel 2003 was chosen as the platform for the development of this weathém tool.
this product, there are four main worksheets tbatain compiled tables, graphs, and charts of



various weather parameterSeverabtherworksheets were used to calculttedifferent
parameters and summarizati@msl are hiddem the background. Math, logical, date and time,
lookup and referenc&formation, and array functions were utilized in the calculation,
developmentand arrangement of the data for the tables, grapiascharts.No macros are sed

in this weather tool

In thetables,graphs and chartproducedn the worksheetgFigure2-5), cells highlighted in
bluearecells that either astain1) drop-down lists to seleade-select a paramete) a hyperlink
that takes you to eell containing a drojplown list to select/dselect a parametesr 3) a number
that can be changed a userdefinednumberusing thenumeric keys(Note To deselect a
parameter, select a blank line in the drop dowr) list.

In Figure2, theMonth_Years worksheet tableis produced in whickhe usexcan interactively
select a calculated weather paramé&mmary parameter§able ) to be displayed along with
entering values for select parameters to adjusteaseds needs. The monthgJanuary to
Decemberpndup to six differentyears of interest can be selected or turnedhatie worksheet
Monthly normal data is displayed on the right side of the tallenavailable. Daily weather
data used to calculate the weather parameter selegeaplsedor the months and years
selectedo the right of the tablalong with daily norms and usdefined onstants if applicable
Each year in the graph can be toggled on ofasfisual presentation and comparisoii$ie
calculated weather parameter data from the @t@ehartedobelow the tablewhile the summary
data(average, totalpf interest from tetable can be selected and chaitethe bottom right
chart

As selections are being made in the Mombars workshedfFigure 2) dataarebeing updated
and converted to International System (SI) usirtsultaneously ithe Metric Month_Years
worksheet (Figure 3) which includes the same table, graphd charts found in the
Month_Years worksheeflo make changes or new selectiondetric Month_Years worksheet
(Figure 3) return tothe Month_Years worksheet (Figureé2)d make the new selections or
changesn the appropriate highlighted blue celldser defined numbers will need to be made in
the appropriate English value that will convert to the desired metric value. To expedite changes
when oneclicks onthe cell to be changedhpnths, years;alculatedparametersor user defined
number$in the Metric Month_Years worksheet (Figure Bwill automaticallyhyperlink to the
appropriate cell inhe Month_Years worksheet (Figurevf)ere the selection or change can be
made. Afterall changes armade then selecthe Metric Month_Years worksheet (Figuret®)
see theesults in metric units.

In the Date_Yeaworksheet (Figure 4}he user selects a specified time period of intdoest

the tableby selecting a start date (morathdday) and a end datdmonthandday). Theuser

can also select a calculated weather parametbenteruserdefinedvalues for select
parametersYear selection cannot be maddlie Date_Years worksheet (Figurebdi) clicking

on any of the year values in the &ivl this worksheetvill automatically hyperlink back tthe
Month_Years worksheet (Figure, 2)here year selections can be madgain, daily weather
data used to calculate the weather parameter selmetgrhphed for the specified time period of
interestto the right of the tablalong with daily norms and usdefined constants if applicable.



Summary data of interest from the tablechartedoelow the tablgjust as in the Month_Years
worksheet (Figure 2)

The able, graphand chart are updatethailtaneouslyin SI unitsin the Metric Date_Years
workshee{Figure 5)as changes are made in the Date_Years work@Figetre 4) Changes

cannot be made directly the Metric Date_Years worksheet (Figurejg}t as inthe Metric
Month_Years workshegFigure 3) To make changes or new selectionh®oMetric

Date_Years worksheet (Figure Bturn tothe Month_Years worksheet (Figure(2¢ars) and

the Date_Years worksheet (Figure(gdfart and stop date, calculated parameters, and user defined
numbes) and make the new selections or changes in the appropriate highlighted blue cells.
Userdefined numbers will need to be made in the appropriate English value that will convert to
the desired metric value. Again, to expedite changes, click on the bellchanged (months,
years, calculated parametews user defined numbers) the Metric Date_Years worksheet

(Figure 5) It will automatically hyperlink to the appropriate celltire Month_Years worksheet
(Figure 2)or the Date_Years worksheet (Figut)where the selection or change can be made.
After all changes are made, then setbetMetric Date_Years worksheet (Figurdad}¥ee the

results in metric units.

Any of the tables, graphand charts can kselected angrintedor easilycopied to ¢her word
processors and presentation softwase picture (Windows or Enhanced Metafile) or bitmap
Seleceddata from a tablen the worksheetsan be copiedormatted if necessargnd inserted
into userdefinedtablesin a word processdor publication or into usedefined charts in
presentation software for presentatiobsily dataarealso available for copying into graphic
software for user defined graphs.

Other historical weather datasets could be adapted to the same formatnadtiier tochnd
replace the Stoneville weather datassethat yearly comparisons could be performed for other
locations.

This Microsoft Excel weather tool will be updateeriodicallyand file transferred (ftp) to the
DeltaAgricultural WeatherCerterweb site. There theost recentile will be available for
download. This site isosted byMississippi State UniversityMississippi Agricultural and
Forestry Experiment StatiorDelta ResearchndExtension Center/ Delta Agricultural Weather
Cener[http://www.deltaweather.msstate.edul].
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Figure 2: Month_Years Worksheet

ﬁ?

Month*Year weather data comparisons
stoneville, Mississippi'?
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[ Air temperature °F. average max |

Monthly

Month [ 2002 | 2003 | 2004 | 2005 [ 2006 | 2007 | Normals
Jan 55 49 53 56 61 53 50
Feb 56 51 51 58 53 55 56
Mar 61 63 69 64 67 76 65
Apr 76 77 75 76 80 73 75
May 23 84 83 83 84 86 83
Jun 89 87 87 20 91 91 20
Jul 93 91 20 91 93 89 93
Aug 93 93 89 95 96 98 92
Sep 89 86 89 91 87 88 86
Oct 74 78 82 78 77 79 77
Nov 61 69 67 70 65 67 64
Dec 55 55 54 54 57 61 54
Average 74 74 74 76 76 76 74

Total

"National Weather Service Cooperative Observing Station Located in Stoneville, MS

2 NOAANESDIS/NCDC. 2002. Monthly station normals of temperature, precipitation, and heating and cooling degree
days 1971-2000 (22 Mississippi). Climatography of the United States No. 81. Asheville, North Carolina. pp26.
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Figure 3. Metric Month_Years Worksheet



