Methodology and Data Sources for Agriculture and Irrigation &
Interpolated Data (1901-Current)

Disclaimer:

This datais provided ass with no warranties neither expressed nor implied. As a user of the gatisassume full
responsibility for any and alises that are connected to ahat based on this data set.

The data for each township center was estimated usingverse distanceveightedinterpolation procedure
employing gpre-definedsearchradius (see below). If no stations withiretsearchradiuswere found, the nearest
neighboring statiorwas used regardless of distance from the township center.a resulfor many locationsthe

user isstrongly discourage from using thigrior to 1961, due to lovGtation densityn many areas of the pravce
(Figurel). ACIS currently uses a data flagging scheme that provides data only if there was a single station
operating on a given day within 30 km of the township center, or if there areciwnore stations withi a 60 km
radius. This is intended to prevent unreliable estimates for weather variables that were derived from station(s)
that were simply too far away to provide a reasonable estimat@hen selecting elements of interefgtr the daily

option, there & anadditional checkbox i t Ihotude Irterpolation Flags (Table/CSV) Checking this w
the interpolation flagghat are available for eackstimated obseration, describing the station neighborhoaded
on that day

An example of a singleath flag is as follows:

N=8, C = 14.81, F=83.49

Where:
N =number of stationg8)
C = closest statiodistance(14.81 km)
F =fartheststationdistance(83.49 kn)

Note:the interpolation process tends to degradetioseareas and/or during times wheresharp spatiagradients
existfor the element in question.Typicallyerrors are greatesin and aroundhe mountains and foothillsor
throughother areaswhere there are large elevation changes. In addition, many areas in the provinepdar
station coverage, particularly during the wintetnthese areashe interpolation is also degradedJsers are
encouraged tdake the timeanalyze the data flags armoss reference the interpolation estimates with nearby
stations for each target arghey areusing the data fori n o r deea fe€lfay its ‘Suitability forthe intended
application

Input Data Sources

Raw data was provided lberta Agriculture and IrrigatigrEnvironment and Protected Areas (EFA9estry and

Parks (FPandthe Meteorolagical Service of Canada (MS@)eliminary, but not exhaustive data quality control
procedures have been applied to the ddtam EPS, FP and MSC, prior to 2005. From April 2005 all ACIS data is
used along with a relatively small number of stations pitedi by EPA, FP and MSC. Since early 2005 ACIS data has
undergone extensive quality control and fewer errors are likely. Note that for the entire period of record (1901
current) anyraw input observations deemed as suspect were removed from the analysis
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1 Utilized theHybrid Inverse Distanaaibedweighing (IDVY processising a dailearch radius out to 60 knor
a maximum of eightlosest stations, whichevevassatisfied first.

1 If therewere no stations within60 km of the township centerthe nearest neighbowasused regardless of its
distancefrom the township center

1 Utilized a lineatDWprocedure with aadius of 20km or 8 closest stations whichever is satisfied
first.
1 If therewere no statbns within 20km the nearest neighbor is used regardless of its distamtlee
township center
9 Note: Due to lack of stations that measure solar radiation, offetar Radiatiorreverts to nearest
neighbor.
1 Input data sources:
0 Temperature: daily maximunmand minimum temperatures
o Humidity: computed using the @ly average ofiourly humidityobservations Nde that no
conditions were imposed for completeness of the hourly record. For example, if only five
observationstfours) were present for a given steon on a particular day therthe daily
average was computed using the average of five hourly values.
0 Solar Radiation Sourcéaily total of all hourly values. Conditions were imposed for
completeness, such that all 2Z#burs needed to be present to yietddaily total.

Figures are included here that depict historical data deresiy station completened®r precipitation
measurements only. Other elements (humidity, sokadiation often havdar less density) Data density beyond
1961 istypically deemed isufficient fora regionalnalysiof the province as a whole

Figures

Each figure provides a summary of yeathtion densityalongwith the percentage of observations
collected in that year Stationcompletenessvas expressed as a perdage of actual observations
relative to possibleotal number ofobservations Forexample,if the station had 100 days of
observations in a given year aagossible 368lays of observation, that station wouldve collected
27% of that years possible sérvations

A historical overview of station counts and data completeness is given in Figure 1. Throughout the

1950’ s Station density Bpaguald70t quasicadpstate was actlievedmat i ¢ a
t hat | asted t hr ougehthemexsdecade fmarty btaiond Wete @ropped from the
Environment Canada network, due to chronic lack of funding for the automated stations along with the

lossof volunteer observers that were not replaced. By the Mid 1990 station density was onehe ris

again and in the early 2000 s Al berta Agriculture
holes and improve drought, flood and fire reporting, along with provincial crop insurance programs,

adding 190 stations from 2003 to 202Batein the 2010, the fire weather network, representing the
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forested areas, began a modernization periddanned lookouts were replaced with automatic

stations. Most of these automatic stations, employed tipping bucket style rain gauges that are only
reliable when the ambient air temperature is above zefdus spring and fall measurements are at
times subjected to errors as snow and freezing water makes quality controlling diffiduimes
accumulated snow in the gauges may later melt out and prowate fpositives for precipitationThis is
particularly problematic during the early spring as winter snows which accumulated in the gauges,
suddenly melts out as the weather turns warm for several d&dysch of this has been removed from

the record, butundoubtedly some errors of this type are likely still present initherpolateddata. By
about 2017, some dhe tipping bucket gauges across the forested areas were replaced by all season
gauges.This process is relatively slow and ongoing and by 2824he time of the last update to this
document (April 2024)4 tippingbucket rain gauge stations were upgraded with all season precipitation
gauges.The drop in station density in 2017 was due to
volunteer netwak and the manned Forestry lookaut In 2005 Alberta Agriculture and irritation began
systematically quality controlling data received from all of the hourly stations reporting data across the
province and as such data quality has improved dramatiaaitiz,robust quality control process still in
place to this day.
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For a complete historical overview
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Figure3, shows a glimpse into each decast®wing the locations cftations used in the interpolation.
(Figure3to Figurel3) depicteach year(1901 to 2022)n a similar fashiofFigure3 to Figurel3)

allowing users further insight into yearly data availabilitg. noteis the elatively low completeness of
stations in the forested areas. Many of these stations were seasonal and agesnetally only
operatedMay through to September, tisyielding aboutd0% of observations in that yeamhe dot
maps are very useful for ideififing those areas that had relatively I@tation densityand provide
insight into data quality in various locations around the provine®wever a systematic analysis of the
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data flags willield better results and allow usets customizetheir own methodology for evaluating
the integrity of the data as it applies to their particular use.
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Figurel. Number of stations used in the interpolation scheme counted by total stations per year
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Figure2.  Station density and percentage of observations collected in each y&arthe period 1901 to 2021
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Figure3 Station density and percentage of observations collected in each y&arthe period1901 t01912
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Figure4. Station density and percentage of observations collected in each y&84,3 to 1924
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Figureb. Station density and percentage of observations collected in each y&825to 1936
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Figure6. Station density and percentage of observations collected in each y&887to 1948
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Figure7. Station density and percentage of observations collected in each y&849to 1960
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Figure8. Station density and percentage of observations collected in each y&861to 1972

Classifiation: Public



Percentage of Daily Observations Collected

® <40 ©  80to 90 N
W E
& 40to 60 ® 90to098 %

©® 60to80 © >098

Classifiation: Public



Figure9. Station density and percentage of observations collected in each y&éw,3 to 1984
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FigurelO. Station density and percentage of observations collected in each y&885 to 1996
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Figurell. Station density and percentage of observations collected in each y&887 to 2008
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Figurel2. Station density and percentage of observations collected in each y@8Q9 to 2020

Classifiation: Public



2023 2024 2025 2026
2029 2’ 2031 2032

Percentage of Daily Observations Collected

® <40 O  80to90 N
W E
O  40to 60 ® 90to098 %

©® 60to80 ® >098

Classifiation: Public



Figurel3. Station density and percentage of observations collected in each y2ap1 to 2032 (last updated 2022)
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