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Climate Observations and
Data Analysis

1. Acquiring Climate Observational Data
2. Quality Controlling Climate Data

3. Analyzing Climate Data



Glossary

® Tmax = maximum temperature
® Tmin = minimum temperature
® Tmean = mean temperature

e Ptotal = Total Precipitation

® DJF = Winter

® MAM = Spring
® JJA = Summer

® SON = Autumn



1. Acquiring Climate Observational Data

Canada’s National Climate Data and Information (NCDI) Archive
US National Climatic Data Center (NCDC)

NCEP Reanalysis

homogenized data sets

selecting a climate station

downloading data



Acquiring Climate Observational Data

e (Connections
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1. Canada’s National Climate Data and
Information (NCDI) Archive

www.climate.weatheroffice.ec.gc.ca/climateData/canada e.html
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Hourly

Temperature

Dew Point Temperature

Relative Humidity

Wind Direction

Wind Speed
Visibility
Station Pressure

Humidex

Wind Chill

Weather

Daily

Maximum Temperature

Minimum Temperature
Mean Temperature

Heating Degree Days

Cooling Degree Days

Total Rainfall
Total Snowfall
Total Precipitation

Snow on Ground
Direction of Maximum Gust

Speed of Maximum Gust

Climate Data available at NCDI

Monthly

Mean Maximum Temperature

Mean Temperature

Mean Minimum Temperature

Extreme Maximum Temperature

Extreme Minimum Temperature

Total Rainfall
Total Snowfall
Total Precipitation

Snow on Ground on Last Day
Direction of Maximum Gust

Speed of Maximum Gust

Almanac

Average Maximum Temperature

Frequency of Precipitation
Frequency of Precipitation

Highest Temperature

Lowest Temperature

Greatest Precipitation
Greatest Rainfall
Greatest Snowfall

Most Snow on Ground



Climate Stations Reporting
(as of March 2008)



Automated Weather Stations
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Volunteer Observers

Roy Westland - Devon, Alberta since
1915

Yukon farmer Hugh Bradley
receiving 50 years certificate




Canada’s National Climate Data and
Information (NCDI) Archive

What is available?

e more than 7 billion observations
e collected across Canada
e over the past 150 years

What is needed?

e observations of Tmax and Tmin as well as Ptotal
should be available on a daily basis, with a record
length of at least thirty years of data



2. US National Climatic Data Center

http://www7.ncdc.noaa.gov/CDO/cdo

|

Data Center

g NOAA Satellite and Information Service V\»’V National Climatic ¢

National Environmental Satellite, Data, and Information Service (NESDIS) 5. pepartment of Commerce

DOC > NOAA = NESDIS > NCDC |Kew:‘0rd[s]. City. Station Name | [ Search NCDC

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

NNDC CLIMATE DATA ONLINE

Climate Data Online

Sample Output: Search Options:

ASCII Space Delimited Country
Printable Web Form Geograuh;c Region
Hourly Summary M

Inventory Station Name

Map Analysis Map Services
Info / Help

- . - 3 - 1
Privacy Policy USA.gov Disclaimer

hitp:/'www7 nede.noaa gov/CDO/edo



Climate data available from about
200 countries

Data Center
National Environmental Satellite, Data, and Information Service (NESDIS) y 5. pepartment of Commerce %

@ NOAA Satellite and Information Service VVV National Climatic ¢

DOC > NOAA > NESDIS > NCDC |Kewmrd[s]. City, Station Name |[ Search NCDC

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

NNDC CLIMATE DATA ONLINE

Country Options

Climate Data Online

Afghanistan

Sample Qutput: Albania
ASCII Space Delimited Algeria
Printable Web Form i::;enr;f:” Samoa
Hourly Summarv Angola
Inventory
L I Fs ‘51 =
TG Sl [ Access Data/Products ]
Info / Help
- L3
Privacy Policy /l:]SA_gov Disclaimer

http:www T nede noaa. gov/CDO country



Climate Data available at NCDC

Mean temperature (.1 Fahrenheit)
Mean dew point (.1 Fahrenheit)
Mean sea level pressure (.1 mb)
Mean station pressure (.1 mb)
Mean visibility (.1 miles)

Mean wind speed (.1 knots)
Maximum sustained wind speed (.1 knots)
Maximum wind gust (.1 knots)

Maximum temperature (.1 Fahrenheit)
Minimum temperature (.1 Fahrenheit)
Precipitation amount (.01 inches)

Snow depth (.1 inches)

Indicator for occurrence of: Fog Rain or Drizzle, Snow or Ice Pellets,
Hail, Thunder, Tornado/Funnel Cloud



OVER 9000
STATIONS WORLDWIDE

e based on data exchanged under the World
Meteorological Organization (WMQO) World
Weather Watch Program according to WMO
Resolution 40 (Cg-XIl)

i e

= %& World Meteorological Organization
:!:::"'_V Working together in weather, climate and water




3. NCEP Reanalysis

http://www.esrl.noaa.gov/psd/data/gridded/data.ncep.reanalysis.html

e When no climate data (observations) are available for your area of
interest, one can try reanalyzed data

e NCEP/NCAR Reanalysis 1 project uses a state-of-the-art
analysis/forecast system to perform data assimilation using past
data from 1948 to the present

e joint project between the National Centers for Environmental
Prediction (NCEP) and the National Center for Atmospheric
Research (NCAR)

e available as 4 times daily format and as daily averages

E. Kalnay et al., 1996. The NCEP/NCAR 40-Year Reanalysis
Project. Bulletin of the American Meteorological Society



Issues Using NCEP Reanalysis

e Data available as GRIB files

(WMO format for gridded data used by
operational meteorological centers for storage
and the exchange of gridded fields as typically
1/3 smaller)

e Need to download and read in Fortran, C or
Basic computer language



4. Homogenization of Data

e data should be free of variation not caused by the atmosphere
e 2 examples (Zhang, 2004)

e station is moved from a hill top location to the valley floor 300
meters lower in elevation, analysis of its temperature data will -
likely show an abrupt warming at the time of the station relocation.

e a station located in the garden of a competent and conscientious
observer for 50 years, and suppose a tree was planted west of the
garden at the time the observation station was established. The
iInstruments are maintained in good condition and the observer
accurately records the temperature in the garden. The tree slowly
grows up and shades the observing site during the late afternoon
when the daily maximum temperature is observed.



Example of Data Homogenization
Amos, Quebec, Canada

=437




Original Analysis -
increase 2.8°C in Tmin

2000




2°C Tmean Jump in 1963 due to
relocation

1940 1960

2000

Year




data homogenization removes the
artificial jump

f/

Tmin increase not significant

1900 1920 1840 19E0 1 920 2300

Year




Environment
Canada

L] |

http://ec.gc.ca/dccha-ahccd/

Environnement
Canada

Adjusted Historical Canadian Climate Data

Canada

Environment Canada

wWww_e

Home = Climate Change > Climate Change Science and Research

Adjusted and
Homogenized
Canadian Climate
Data

Adjusted and
Homogenized
Canadian Climate

Data

Temperature
Precipitation
Pressure

Wind

Contact Information

SiteMap

Proactive Disclosure

Adjusted and Homogenized Canadian Climate Data
(AHCCD)

This web site provides adjusted and homogenized climate data for many climatological
stations in Canada. These data were created for use in climate research including
climate change studies. They incorporate a number of adjustments applied to the
original station data to address shifts due to changes in instruments and in observing
procedures. Sometimes the observations from several stations were joined to generate
a long time series.

These data are not the official Meteorological Service of Canada in situ station records
and therefore should not be used for legal purposes. The official records can be
obtained at the National Climate Data and Information Archive.

Users are strongly cautioned to determine the data suitability for their application. They
should also be aware that ongoing research on adjustment technigues may result in
future revisions of the datasets. The datasets are updated annually with the most
recent data.

The adjusted and homogenized data are provided for four climate elements:

e Surface air temperature




Issues Using Homogenized Data Set

e Limited Number of Stations (>200)

e Limited variables
1. Surface air temperature
2. Precipitation
3. Surface pressure
4. Surface wind speed




5. Selecting a Climate Station Using NCDI

Province: | ALBERTA v |

[ Custarnized Search ]

Search optHons:

Month: Feb W
Day: = o
) Year:
o 2009 v
- e Interval: Hourly "
[ "
o B
S
fepa %
Whiteharse
" Tellowknife
'::_ Frince Gaorge . g Hohn's
| 9 Edmonton ! &\
\ Sancouvar i '
\d -Cagaty SHBKRLO0N ; j‘halr; tetown
il Momtréal S B Halifax
@alontario e tana ¥ \
E - Fradeficton

Search by province



By Province or Station Name

To determine data availability for a custom location and date, please complete and
submit one of the following searches:

Search by Province:

Province: | All V|

@ for years fram: | 1840 ¥ |ty | 2009 v |

Cora specific date: | February v | | B v | | 2009 vl

Display results per page.

Search by Station Name:

Mame: | |

& contains ) beqgins with

@ for years fram: | 1840 ¥ |ty | 2009 v |

© or a specific date: |February v | |8 v || zo09 v |

Display results per page.




Or by Proximity

Search by Proximity:

23 ¥ Lilometres away from:

@ acity, | SelectCity v

O a national Park, | Select Park -

O location coordinates:

latitude: |:| - |:| " Morth
longitude: |:| “ |:| "est

® for years from: | 1840 vl to | 2009 vl

O ar a specific date: | February ""'| | 8 v| | 2003 vl

Display results per page,

[ Search ] [ Reset]




Search b

® a city,

O a natin

O locatio

& far ved

C or a sp

05-04-06

By City (limited)

¥ Proximity:

Brarmpton
Burnaby
Calgary
Charlottetown
Edrmonton
Fredericton
Halifax
Hamilton
Igaluit
Kitchener
Lawal
London
Markham
Mississauga
Montréal
Cttawa
Québec
Reqgina
Saskatoon
=t, John's
surrey
Toronto
Yancouver

[ v aughan

“ictaria
whitehorse
windsor
winnipeg
rellowknife
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il Important Motices
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- i
] L - ]
-/ Search % Favarites €

By National Park

-.gc.cafadvanceSearchisearchHis

i ara specific datg

Display |:

Search by Proxim

25 W

kilometras 4

O a Cit'ﬁr_. SE|EI:“t ':|

Aulavils Mational Park

Auyuittug Mational Park

Banff Mational Park

Cape Breton Highlands Mational Parl
Elk Island Mational Park

Fathorm Five Mational Marine Park
Forillon Mational Park

Fundy Mational Park

Georgian Bay Islands Mational Park
Glacier Mational Park

Grasslands Mational Park

Gros Morne Mational Park

Gwalii Haanas Mational Park
Ivwawvik Mational Parl

lasper Mational Park

kejimkujik Mational Park

Kluane Matianal Park

—|Kootenay Mational Parlk

kouchibouguac Mational Park

La Mauricie National Park

Mingan Archipelago Mational Park
Maount Revelstoke National Park
Mahanni Mational Park

Pacific Rirm Mational Park

Faoint Pelee Mational Park

Prince Albert National Park

Prince Edward Island MNational Park
Pulkaslwa Mational Park

® 5 Mational Parl,

Quttinirpaan Mational Park

ernet Explorer,

D=2999% e ar=2009%Month=2&Day=5

O location coordinates:




Or by Co-ordinates

Search by Proximity:

kilometres away from:

O a city, | Select City  +|

© a national Park, | Select Park v

&) Jocation coordinates:

latitude: “ " Morth
longitude; “ "irest

® for years from: |:|-B‘4':I N | to | 2009 v|

O or a specific date: | February » | | & V| | z009 V|

Display results per page.

[ Search | [ Reset]




Within 25, 50, 100 or 200 kms

® location coordinates:

latitude: e " Morth
longitude: 2 " est

® for years from: | 1g40 V| to | 2009 v|

O ora specific date: | February "’| | g8 V| | 2009 vl

Display results per page.

| search | [ Reset |




Selecting a climate station

e |ength of record (30 years of data)
e Continuous records
e Up to present

e Proximity to impact study



Example — Searching climate stations
within 25 kms of Windsor, ON

Station Results

7 locations match wour customized search. Confirm the Data Interval and Date for one
of the locations listed and click GO to display the data,

Station Prov Data Interval Day Month Year
AMHERSTBURG ONT | Daily w | Feb |+ EIE v |[Go]
ESSEX ONT | Daily v |Now w || 1988w |[Go]
WINDSOR A ONT |Hourly %| |8 | Feb »| 2009 v |(50]
WINDSOR FORD PLANT ONT | Daily w |Mov »| 1993 +|[Go]
WINDSOR RIVERSIDE ONT | Daily v |Feb w | 2009 w |[Go
WINDSOR SOUTH ONT | Daily v |Mar | 1955 + |[Go]
WINDSOR UNI¥ERSITY ONT |Daily w |Feb »| 1980 +|[Go]

1

[ Another Location

l



Click on year to determine length of
record

, , Station Results
Froactive Disclosure

7 locations match your customized search. Confirm the Data Interval and Date for one
of the locations listed and click GO to display the data.

Station Prov Data Interval Day M™Month Year
AMHERSTBURG ONT 'Feb | 2003 v
: 1985
19490
W gt W
WINDSOR A ONT | Hourly 5 v Feb Too1
WINDSOR FORD PLANT ONT 1952
WINDSOR RIVERSIDE ONT 1994
1995
1997
WINDSOR UNIVERSITY ONT Laas
19499
2000
2001 -
o003 [ another Location
oy
2004
Date Modified: 2004-05-13 -~ 2003 Important Notices
Top of Page 2006
2007
5003

2009




e 2 possible sites given criteria

- Windsor A (1953 to 2011)

- Windsor Riverside (1866 to 2011)



Location and Elevation Similar

WINDSOR A
ONTARIO
Latitude: :zo 1e.800° Longitude: ffo 578000 Elevation: ;89'60

Climate ID: 6133525 WHO ID: 71538 TC ID: ¥qs

(R I IR ITIETTIN

Prewvious Month

v | zo0s v |[Go)

February

Daily Data Report for February Z009 SULBE SO UL EREN DS
Heat Cool Snow LD
. Max Min Mean F De Total Total Total on
a Iemp Temp Temp [Egs [Egs Rain Snow Precip crnd 420 19.500" a7+ 55,800 188,40
¥ oC °C °C —og— —og— mm  cm mm cm Latitude: ' Longitude: ' Elevation: =™
F5i| F5i| % i i
Climate ID: e139520 WHO ID: TC ID:
o1t 4.4 -0.5 2.0 16.0 0.0 0.0 0.0 0.0 17 - E— E—
o2t 0.2 -E.4 -2.8 20.5 0.0 0.0 T T 13
03t -2z -106 64 244 0.0 0.0 08 0.6 10 Previous Maonth February v |2009 v |Gol
o4t -9.6 -15.9 -12.8 30.5 0.0 0.0 T T 10
05t -7.8  -1B.5 -13.F 31.2 0.0 0.0 0.0 u.0 1o Daily Data Report for February 2009
-11 B - A TR nin nin nin mon in "
. Heat Cool Snow Dir of
Max Min Mean Total Total Total Spd of
Deg Deg s s on Max
- Temp Temp Temp Rain Snow Precip MMax
oC oC oC Days Days - cm o Grnd Gust Gust
! oo i ] ] cm  10's
+ ] Deg km/h
o1t 7.5 -7.0 0.3 i7.7 0.0 0.0 0.0 0.0 28
ozt 4.0 -7.0 -1.5 19.5 0.0 0.0 0.2 0.2 26
03t -0.5 -10.5 -5.5 23.5 0.0 0.0 0.5 0.5 27
o4t -8.5 -14.0 -11.5 29.3 0.0 0.0 0.0 0.0 28
o5t -7.0 -19.0 -13.0 31.0 0.0 0.0 0.0 0.0 27
o6t 6.0 -11.0 -2.5 20.5 0.0 0.0 a.0 a.0 27




Locations mapped
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Quick Data Check to Help Select
Site

e Windsor Riverside missing data
1935 to 1995

e Windsor A data appears okay



o.g u.g
ogt 6.0 -1.6 2.2 15.8
Sum 176.2*
Avg 0.1*% -8.1* -4

trm 8.4% -18.5%

0.0 0.0 0.0 0.0 1 30
0.0* 0.0* 0.6* 0.6*

21%

6. Downloading Data using NCDI

37

50*

Previous Maonth February | z009 +|Go

Legend Mavigation Options
[empty] = Mo data available Canada Map
M = Mizzing COntario Map

E = Estimated

A = Accumulated

Customized Search

C = Precipitation accurred, amount uncertain

Mearby Stations with Data

L = Precipitation may or may not have accurrad

1971-2000 Climate Normals

F = Accumulated and estimatad

Customizable Chart

M = Temperature mizzing but known ta be = 0

¥ = Temperature mizsing but known to be < 0

Bulk Data (2009) [CS4Y] =ML

S = More than one cccurrence

T = Trace

* = The value dizplayed iz bazed an incomplete data

quality checking

T = Data for thiz day has undergone only preliminary

= Bulk Data download CSV (comma delimited)
» For daily data, 1 year per download



Save to Folder

| EileDownload

50*

M = Temperature mizzing but known ta be = 0

Do you want to open or save this file?
Xtrn 21%

“]. j Mame: eng-daily-01012009-12312009.csv

! Type: Microsoft Office Excel Comma Separated Values File
Prew ; i !
Fram: wen, climate, weatheroffice,ec.go.ca
Open ] [ Save ] [ Cancel Jnh Options
[ermp
M=
E=H
&= “while filez from the Intermet can be useful, some files can potentially
C= harrn vour computer. |F pou da nat trust the source, do not open or Data
L=-H zave thiz file. What's the righ’?
ormals
F=4
LIS TLITTIT CIIJIE ITdrr

¥ = Temperature missing but known ta be < 0

Bulk Data (2009) [CSY ] [=ML

5 = More than one occurrence

T ="Trace

* = The value displayed is based on incomplete data

T = Duata for thiz day has undergane anly preliminary
quality checking




Save to Folder

o2 Save As
o3t
- Save in: My Documents w o -
04t =2 | O &
o5t r AIRD Securiby 35
as Y i D
06t it [ Bluetonth Exchange Folder L1
07 My Recent a2 5Q
= Docurnents [C)Ewents
o8 = [CHiFenech 37
Su D [ L) IMaP
Avg Desktop () Memary Stick
Xtrif | (5] My Data Sources BD*
LH . Mv Music
L J E‘My Pictures
Prey &) DT:—C-:J{nentS EMY Videos
Y [C)Meat Skuff

— ) Personal -
[ ! E! [C2)PhD H
emy B [CIRAICC
M = My Comnputer 1
E=H a
A= : " H
c= ﬁ | . File narme: er'u:l-u:laill,l-m 012 V| [ Save ]
:; = E My Metwark, Save as type: |Micro$oft Office Excel Comma Separated Walue V| [ Cancel ] 1
M = Temperature missing but known to be = 0 = —— —
¥ = Temperature missing but known ta be < 0 Bulk Data (2009) [CSY] [XML]
5 = More than one occurrence
T ="Trace
* = The value displayed is based on incomplete data
T = Duata for thiz day has undergane anly preliminary
quality checking




Save to Folder

Cownload Complete
- 37
F
5 u‘ Saved:
Dgs oe2ily-01012009-12312009,csv from | ..imate.weatheroffice.ec.ac.ca
| LO*
E | Downloaded: ITEKBIN 1 sec
| 1 . Download to: .. Aeng-daily-01012009-12312009, csy
MypDor  Transfer rate: 37.6 KBSec
— [ ] Close this dialog box when download completes H
for 4 I
M = My Co 1
e | [ Open ] [ Open Folder ] I Cloze ] |
f = . L ) ace) R i) K B i e N
o= E ‘3 FilE iame: L 2.CEY \}| | Save ]
:; = E My Metwark, Save as type: |Micro$oft Office Excel Comma Separated Walue V| [ Cancel ] 1
M = Temperature missing but known to be = 0 = —— —
¥ = Temperature missing but known ta be < 0 Bulk Data (2009) [CSY] [XML]
5 = More than one occurrence
T ="Trace
* = The value displayed is based on incomplete data
T = Duata for thiz day has undergane anly preliminary
quality checking




Downloading Data using NCDC

Data Center §
Mational Environmental Satellite, Data, and Information Service (NESDIS) y s pepartment of Commerce %

@ NOAA Satellite and Information Service VVV National Climatic #5%

DOC > NOAA > NESDIS > NCDC |Hewa'nrd[5]. City. Station Name “ Search NCDC ]

Land-Based Data ' NINDC CDO / Product Search / Help

NNDC CLIMATE DATA ONLINE

Climate Data Online

Sample Qutpaut: Search Options:
INPORTANT: Changes Country
ASCII Space Delimited Geographic Region  ® O€lect Country
Printable Web Form Data Set/Product
Hourly Summary

Station Name
Map Services

Inventorv
Aap Analvsis

Info / Help



Downloading Data using NCDC

DOC = NOAA = NESDIS = NCDC

NOAA Satellite and Information Service {
National Environmental Satellite, Data, and Information Service (NESDIS) ¢ pepartment of Commerce %

VV Mational Climatic AR
L
Data Center

|He'_-,w~a'nrd[s]. City, Station Name |[ Search MCDC ]

Land-Based Data / WINDC CDO | Product Search / Help

NNDC CLIMATE DATA ONLINE

Climate Data Online

Sample Qutput:
INPORTANT: Changes
ASCII Space Delimited

Printable Web Form
Hourly Summarv
Inventorv
Alap Analvsis

Info / Help

Country Options

LY

Canary Islands
Canton Island 3
Cape Verde o SEIE(-t Country
Caroline |slands

Cayman lslands 3

|  Access Data/Products ||




Downloading Data using NCDC

Data Center §
Mational Environmental Satellite, Data, and Information Service (NESDIS) y 5. pepartment of Commerce Vg

@ NOAA Satellite and Information Service VVV National Climatic ¢

DOC > NOAA > NESDIS > NCDC |KE‘_-,-"'.-‘."DFE|[S]. City. Station Name |[ Search NCDC

Land-Based Data / NINDC CDOQ / Product Search / Help

NNDC CLIMATE DATA ONLINE

. . DataSet/Product Options
Climate Data Online

Surface Data, Daily (Over 19,000 U.S, some non-US sites

Sample Qutput: Surface Data, of the Day *
INMPORTANT: Changes Surface Data. Hourly Global (Over 10,000 worldwide sites)
.. Surface Data, Manthly Global (Over 3,100 waorldwide sites)
AS(:H SI}HEE.DEIlmHEd Surface Data, Maonthly Global (Over 900 worldwide sites; GSM) *
Printable Web Form
Hourly Summary
Inventory :
— |  Access DatalProducts ||
e Select Global

Map Analvsis

Tufo | Help . Summary of the Day



Downloading Data using NCDC

@ NOAA Satellite and Information Service VVV National Climatic

Data Center
National Environmental Satellite, Data, and Infarmation Service (NESDIS) y ¢ pepartment of Commerce R

DOC = NOAA = NESDIS = NCDC |Keyword[s]. City, Station Mame | [ Search NCDC

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

NNDC CLIMATE DATA ONLINE

Global Summary of the Day (Gsop)

Retrieve data for:

O Worldwide

O Geographic Regiun| None Selected b |
@ CountryCanada

) Station Range (IDS):| |t0| |

[ Continue I [ Previous Page ] [ Clear Selections ] ® Se I eCt CO nti n u e

Data format documentation

Station List
FTP Access
Comma Delimited data sample

Space Delimited data sample

& @ 6 @ E @

Graph sample

|Data and pricing (if applicable) details at the CDO Help Page

* - ey 9 .
Privacy Policy USA.gOV Disclaimer

http:/www T ncde noaa gov/CDO/cdoselect cmd

Downloaded Fri Jul 15 12:20:55 EDT 2011

Production Version

If vou have questions or comments, please contact our support team.




Downloading Data using NCDC

Mational Environmental Satellite, Data, and Information Service (NESDIS) ¢ Department of Commerce

NOAA Satellite and Information Service VVV National Climatic
Data Center

DOC > NOAA > NESDIS = NCDC |Keyword[sj, City. Station Name | [ Search NCDC

Land-Based Data/ NNDC CDO / Product Search / Help
Global Summary of the Day (GsoD)

Retrieve data for:
® Selected CANADA stations - Note: may be slow to load station list on next page

e Select Continue again

Continue H Previous Page H Clear Selections

/,..-ﬂ'
Privacy Policy USA.gov Disclaimer

http:/www7.nede.noaa.gov/CDO/cdogetsubgquery.ecmd

Downloaded Fri Jul 15 12:22:30 EDT 2011

Production Version

If vou have questions or comments, please contact our support team.




Downloading Data using NCDC

Data Center
National Environmental Sateliite, Data, and Information Service (NESDIS) 5. pepartment af Commerce

@ NOAA Satellite and Information Service V\—’v National Climati

DOC > NOAA » NESDIS > NCDC ‘Keywurd(s]. City. Station Name |[ Search NCOC

Land-Based Data / NNDC CDO / Product Search / Help
Global Summary of the Day (Gsop)

Selected CANADA stations - Note: may be slow to load station list on next page
Select Stations:

T25

Order by Station ID - Order by Station Name

[Continue I[ Previous Page ][ Clear Selections

Selecting Multiple Stations

1. To select one station. just click on it.

To select multiple sequential stations, click on the first station, scroll down to the last station, hold

the Shift key down and click on the last station.

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

=)

s
Privacy Policy USA.gOV Disclaimer

http://www7.ncde.noaa.gov/CDO/cdosubgqueryrouter.cmd
Downloaded Fri Jul 15 12:23:33 EDT 2011

Production Version

If vou have questions or comments, please contact our support team.

e Select Station



Data Centel
National Environmental Satellite, Data, and Information Service (NESDIS) y 5 pepartment of Commerce %

@ NOAA Satellite and Information Service VVV National Climati

DOC > NOAA > NESDIS » NCDC |Keywcrd[s]. City, Station Name ‘ [ Search NCDC

Global Summary of the Day (Gsop)

Select Date Restrictions:

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

* Date List Notes:

1995/04/01, 1995/04/15).
Return to Date List

@ Use Date Range == QR ==2> O Use Selected Dates *
Year Month Day Year Month Day
1977 || 07 | | 07 | &
1978 75| (02 =3/ 102 =3
1979 03 03
1380 — | |04 04 —
1981 05 05
1982 06 06
1983 07 07
1384 08— |08
1985 08 08
1986 | |10 | |10 %
Tabular Data Output Graphical Output Select Output
Media:
Select Output Format: FTP
[ Continue H Previous Page ][ Clear Selections ]

Uses all combinations of selected year(s), month(s) and day(s). For
example, selecting years of (1993, 1995), months of (03,04), days of
(01, 15) will result in Year/Month/Day date selections of (1993/03/01,

1993/03/15, 1993/04/01, 1993/04/15, 1995/03/01, 1995/03/15,

Downloading Data using NCDC

e Select Date Restrictions,
Output Format



Downloading Data using NCDC

Data Center

@ NOAA Satellite and Information Service VVV National Climatic @

National Environmental Satellite, Data, and Information Service (NESDIS) y 5. pepartment of Commerce 9

DOC > NOAA > NESDIS > NCDC |Keyw0rd[s], City, Station Mame | [ Search NCDC l

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

NNDC CLIMATE DATA ONLINE

Climate Data Online, Data Output

e Returns as an Output file

CDCOS052895040007 fxt

Data format documentation
Station List

Privacy Policy ’ﬁSA.gov Disclaimer

hitp/www T nede noaa gov/ CDO/ cdodata emd

Downloaded Fri Jul 15 12:26:33 EDT 2011

Production Version

If vou have questions or comments_ please contact our support team



Downloading Data using NCDC

http://www1.ncdc.noaa.gov/pub/orders/CDO805 2895040007 . txt - Windows Internet Explorer

o v | htip:/fwww1.ncde noaa.gov/pubforders/CDOS052895040007 bt ~||[*/ x| lwmo Ll
File Edit Wiew Favorites Tools Help

* & [%HEUTSC Webmail XEhttD‘//wwwim. X[

- B - ® - [cPage v & Tools v

RMODA,
19770701,

we, , SLP , , ST
, 58.2,24, 1006.2,24, 984.
. 49.7,2¢,

15

, WDSPE, , MXSED, GUST,

23.9, 35.9,

,BRCP ,SNDP , FRSHIT,
, 0.39G,999.9, 110010,
, 0.12G,999.9, 000000,
, 0.00G,999.9,
, 0.00T,999.9,

o708, . , , 0.085,895.9,
07086, , , , 0.00T,999.9, 000000,
19770707, . . ,99.99 ,939.9, 110010,

o , 0.28G,999.9, 100000,
, 0.436,999.9, 110010,
, 0.00T,993.9, 000000,
,99.99 ,999.9, 010000,
, 0.206,999.9, 110000,
, 0.16%,8%3.8, 000000,
, 0.006,999.9, 100000,
, 0.001,999.9,

713320, 88828,
715380, 99999,
715880, 99999,

in
0 i B b i e

JEEEEEN 24, . , 0.35G,883.%,
PE-EEEEN . , , 0.00I,999.9,
. 99939, .28, . ,99.99 ,999.9,
JEEEEEN .23, . , 0.%4G,8%3.%,
PE-EEEEN . , , 0.16G,998.9, 000000,

5380,99999, , 0.00%,823.%, 090000,

, 0.00I,823.%, 000000,

= e (Opened as a file to be cut
and paste into a spreadsheet

9770724,

0.596,993.9, 000000,
, 0.00G,993.9, 000000,
, 0.00T,899.9, 000000,
,99.99 ,999.9,
, 0.018,883.%,
, 0.00G,999.9,
0.35G,999.9, 010010,
, 0.00T,898.9, 000000,
, 0.02¢,999.9,
, 0.396,999.9,
.4, 0.473,385.3,
, 0.126,999.9,
0.006,999.9,
, 0.02¢,883.%,
, 0.04g,909.9,
, 0.006,999.9,
, 0.35%,883.%,
, 0.55G,999.9,
, 0.08G,999.9, 000000,
, 0.00%,8%3.8, 100000,
, 0.00T,899.9, 000000,
, 0.00%,999.9, 010000,
, 0.24%,883.8, 000000,
, 0.00G,999.9, 000000,
, 0.00T,999.9, 000000,
.4, 0.00T,225.3, 000000,
0.028,999.9,
0.206,999.9,

et it i Sl R R F v VIS S VISR

0 o in i v in o o

Yio o i i

DRYURRRBY

BHERBRY

[ vl S v S R R R S A O

Blhiomiommiowob b




2. Quality Controlling Observational Data

1. organizing and viewing data
2. data checks (range, visual, missing data)

3. data summaries (monthly, annual)



1. Organizing and Viewing Data

Open Charlottetown A Climate file



Datasets

Full 30-year worksheets should contain 10,958 rows

B3 Microsoft Excel - Windsor 1979 to 2008.csv
i3] Ble Edt View Insert Format Tooks Data Window  Help

N EHR OISR 98 s Ee  fee

A7302 - b3
A2 [ 8 [ © [ 08 [ E T F [ & [ H ]

| 1 |DatefTirne bax Ternp Min Terp | Mean Tern Total Rain Total Precip (mn)
| 2| 1-Jan-78 24 5.3 -1.8 48 5.6
| 3| 2-Jan-78 -4.9 -18.2 121 1] nz
| 4| 3-Jan-78 -12 -19.4 -15.7 i] 0
| 5 | 4-Jan-79 8.7 -14.1 119 1] 0
| B | &-Jan-79 -9.6 -13.3 -11.48 a 1
| 7| B-Jan-79 ) -15.4 -12.2 0 1]
| & | 7-Jan79 6.7 -124 96 0 0
| 9| BJan78 79 -16.4 -12.2 1] 0
|10 9-Jan-78 87 -17.4 -136 1] ]
| 11| 10-Jan-79 8.2 -15.1 -122 1] 1]
[ 12| 11-Jan-79 87 177 -13.7 1] 0
| 13| 12-Jan-79 -5.2 -13.2 92 a 1]
| 14| 13-Jan-79 07 5.7 248 a2 16.8
| 15| 14-Jan-79 0.4 -15.9 7.8 0 26
| 16| 15-Jan-79 -10.8 -216 -16.3 1] 1.8
| 17 | 16-Jan-79 7 -13.9 -10.5 1] ]
| 18| 17-Jan-79 15 -10.7 -4.8 1] 5.6
| 19| 18-Jan-79 ] -18.4 -10.8 1] 1]
| 20| 19-Jan-79 -3.4 -15.8 96 02 0.2
| 21| 20-Jan-79 03 -4 -1.9 36 36
| 22| 21-Jan-79 -1.4 3.2 2.3 0.6 0.8
| 23| 22-Jan-79 03 6.1 29 1]
| 24| 23-Jan-78 0.5 7.2 -39 1]
| 25| 24-Jan-79 2.2 2.7 03 0.4
| 26| 25-Jan-79 -1.2 4.7 -3 1]
| 27 | 26-Jan-79 0.6 -3.4 -1.4 a
| 28| 27-Jan-79 06 -2 0.7 i]
| 29| 28-Jan-79 08 -0.8 i} 0.2 i}
| 30| 29-Jan-79 -0.8 2.2 -1.8 1]
| 31| 30-Jan-78 -6 -4.5 3.1 1]
| 32| 31-Jan-78 -36 9.1 6.4 i]
33| 1-Feb-73 ) -10.4 77 i] b
W 4 v %1070 to 1998 / 1890 to 2008 / < Ll

Draw- Lp | Adeshepes~ N W [ O A Al 2 8] &l | B -

Ready




2. Data Checks (rang

e Calculate maximum
value in column

(=max(range))

e, visual, missing)

)

File  Edit

View  Insert  Format

Tools

wWindow  Help

B3 Microsoft Excel - Windsor 1979 to 2008.csv E

Data

e 2 il e e ool me B o0 sz

Type a question for help = =

8 o DA

E = X A =max(b2:b7301)

A B ¢ [ b [ E [ F [ 6 [ H [0 g wm [ w [ o J=
[7273| 9-Dec-98 ] 0.8 4.1 0 3
7280/ 10-Dec-98 78 -1 34 i}

7281 11-Dec-98 8.3 1.1 36 i
7282| 12-Dec-98 8.1 1.7 3.2 i
7283 13-Dec-98 9.1 25 33 i}
7284| 14-Dec-98 6.1 25 18 i
7285| 15-Dec-98 11.3 0.1 56 i}
7286/ 16-Dec-98 48 06 2.1 7.2
7287 17-Dec-98 28 29 02 i
7288/ 18-Dec-98 6.4 -4.6 0.9 i}
7289| 19-Dec-98 76 07 35 58
7290 20-Dec-98 43 1.5 14 0.4
7291| 21-Dec-98 6.6 -36 15 10
7292 22-Dec-98 36 113 75 i}
7293 23-Dec-98 57 121 89 i
7294 24-Dec-98 24 8.8 6.1 i}
7295 25-Dec-98 1.3 87 5 i}
7296 26-Dec-98 El 8.7 38 a
7297 | 27-Dec-98 4 8.7 2.4 i
7298/ 28-Dec-98 48 4.9 01 i
7299 29-Dec-98 3 112 4.1 2.8
7300 30-Dec-98 5.8 -123 9.8 i
7301 31-Dec-95, 5.3 9.1 77 1.6
7302}

7303 =maxi(b2:b7301)

(7304 T

|7305]

|7308]

|7307]

|7308]

(7309

7310] =
7311 v
W 4 » »\1979 to 1998 ¢ 1999 to 2008 / |

D~

s | Auoshapes > S\ 1O ] dl 2 8] g | S - - A

Enter




Calculate Minimum
(=min(range))

B3 Microsoft Excel - Windsor 1979 to 2008.csv

|

NN NEWETIE AT WA AN SN TWC . - I

File  Edit

Insert

Faormat

Data

7281

7206

7292

7295

7297

7302

7308

7311

7279
7280

7262|
7263
7264
7265

7267 |
7268
7269
7290
7291]

7293
7294

7296

7298
729
7300
7301

7303
7304]
7305
7308
7307

7309
7310

sur > X of & =min(b2:b7301)
A

9-Dec-95 9 08
10-Dec-98 78 -1.1
11-Dec-95 83 -1
12-Dec-95 g.1 1.7
13-Dec-98 a1 =24
14-Dec-95 6.1 25
15-Dec-95 1.3 0.1
16-Dec-98 48 06
17-Dec-95 26 -29
18-Dec-98 6.4 -4.6
19-Dec-95 76 07
20-Dec-98 43 -14
21-Dec-98 6B 36
22-Dec-98 36 -11.3
23-Dec-98 57 -12.1
24-Dec-98 24 948
25-Dec-98 -13 87
26-Dec-98 1 a7
27-Dec-98 4 8.7
28-Dec-98 4.8 -4.9
29-Dec-98 3 -11.2
30-Dec-98 6.8 -12.3
31-Dec-98 6.3 9.1

402
|=m|nib2:b13tl1)

4.1
3.4
36
o2
3.3
18
8.6
2.1
-0.2
03
=5
1.4
15
]
-89
-B.1
]
-3.8
-2.4
-0.1
-4.1
56
77

W 4 » W[\1979 to 1998/ 1999 to 2008 /
iDraws Ls | adoshapes N w10 Al e (8] L | - - A - =

Enter

Hoomoooooo



B3 Microsoft Excel - Windsor 1979 to 2008.csv

E @_] File

Edit

Wiew

Insert

Forrnat

Tools

Data

‘indow

Calculate Mean
(=average(range))

Help Type a question for help = =

HIRNEA = REWETRERT NN A RN R N N - B 1 T
SUM * X of A& =average(b2:b7301)

A [ B | ¢ | D E | F | e [ H [ v | w ok [ | owm N e [
7274| 4-Dec98 165 1.7 142 1.4 3
7275| 5-Dec 98 175 107 14.1 0
7276| 6-Decdg 196 8.2 13.9 5.4
7277| 7-Dec9B 82 2 51 06
7278| 8-Dec 98 5 0o 35 0
7279| 9-Dec 98 3 08 41 0
7280| 10-Dec-98 78 £ 34 0
7281| 11-Dec-58 83 -1.1 3B 0
7282| 12-Dec58 8.1 17 32 0
7283| 13-Dec-58 9.1 25 a3 0
7284| 14-Dec-98 E.1 25 18 0
7285 15-Dec 98 11.3 0.1 EB 0
7286| 16-Dec98 48 0B 24 72
7257| 17-Dec98 25 29 02 0
7288 18-Dec-98 6.4 4B 09 0
7289| 19-Dec-58 7B 07 35 58
7290 20-Dec-98 43 1.5 1.4 0.4
7291| 21-Dec-58 [T 36 15 10
7292 22-Dec-98 3B -11.3 75 0
7253 23-Dec 98 57 121 B9 0
7254| 24-Dec98 24 98 = 0
7255| 25-Dec98 13 87 -5 0
7296 26-Dec-98 1.1 87 38 0
7297| 27-Dec-58 4 87 24 0
7295| 25-Dec-98 48 49 01 0
7259| 29-Dec-98 3 -11.2 41 28
7300] 30-Dec 98 ] 123 T 0
7301| 31-Dec98 6.3 8.1 77 15
17302
7303 Ma 402 263 31 89
17304 Min 208 291 25 0
7305|Mean |=avera§e§b_2.b?3m)| -
7306 v
M 4+ #1070 to 1998 / 1000 to 2008 / | ¢ |

ppaw e | Autoshapes N w [0 A ol 2 8] i S - - A=

Enter




Max/Min/Mean

] File
HRN=N= BN T R R - TN TR |

Edit Yiew [nsert Formab ool Data  Window  Help

F7302 5 &

- = | B | ¢ 1 o 1 £ N -
eck Max/Min/Mean ;- ~ ° %
|7278| &-DecoB 5 038 35 i
[7275| 9-DecoB 3 08 41 i
[7260| 10-Dec-98 78 EK 34 i
va u es o r [7287] 11-Dec28 83 A4 36 0
|7282| 12-Dec-98 8.1 47 32 0
|7283| 13-Dec-28 9.1 25 33 0
- |7284| 12-Dec8 B1 25 18 i
consistenc e et e
[7266| 16-Dec-98 18 06 21 72
[7267| 17-Dec-98 26 29 02 0
[7280| 16-Dec-98 6.4 45 na 0
|7289| 19-Dec-98 75 07 35 58
[7290| 20-Dec-98 13 15 14 04
[7281| 21-Dec-28 65 36 15 10
|7292| 22-Dec-28 36 113 75 0
|7293| 25-Dec-8 &7 -121 89 0
= [7294| 20-Dec-98 24 98 1 i
i.e. Tmean falls ===
[] [] [7296| 25-Dec-98 11 67 38 0
(7287 | 27-Dec-98 1 87 24 0
|7298| 26-Dec-98 18 43 01 0
between Tmaxand i | i ¢
|7300| 30-Dec-28 68 123 36 0
|7301| 31-Dec-98 6.3 9.1 77 16
- |ram2] —
I (7303 | Max mz 53 31 )
m I n (7304 |Min ns 291 25 0
(7308 |Mean 1408034 602472 9567441 2672615
7306(Sthe 1136711 9936756 1052908 644172
309
W 4 » w]\1979 to 1998 ¢ 1990 to 2008 /

iDraw - i | Autoshepes - N N [0 O A 4l

ot

EE S A

1t

Ready

3]




View Data

Select column

Select Chart Wizard
Icon

Select Line Chart

Select Chart sub-type

] File gd.\t Yiew
RN MW= IR N NN R RN 1

Insert

Format

Tools

Data

indow

Help

@ ! i arial

iDraw~ ;| Autoshepes= N\ w [ A o 22 [G] (& ] S - - A

Ready

Sum=101954, 8474

B1 = A Max Temp (ig, ¥y, ¥:C)

A c [ o [ E [ F [6 T H [ T [ J T KT L [ M 3
| 1 |Date/Time [Max Tempyhdin Temp Mean Tem Total Precip (mm) =
[ 2] 1-Jan79 2.4 6.3 -1.5 6.6
| 3| 2-Jan79 -4.9] -192 -12.1 0.2
|41 S-Jan-79 -12 -194 -18.7 g Chart Wizard - Step 1 of 4 - Chart Type
|6 | 4-dan79 8.7 -14.1 -11.9 0
B | &5dan79 98 -133 RES 1 Standard Types | Custom Types

7 | B-Jan-79| -9 -15.4 -12.2 1]
18| 7Jan79 B.7] -125 9.6 0 Chart type: Chart sub-typs:
| 8] &Jan79 -7.9 -16.4 -12.2 0
[10]  9-Jan-79 -8.7] -17.4 -13.6 1] | g
|11 10-Jan-79 52 -18.1 -12.2 0 L~
L12] 1-Jan-79 8.7 177 -13.7 0 ="--
| 13] 12-Jan-79 5.2 -132 8.2 1]
| 14| 13-Jan-79 07 6.7 -2.5 16.8
|16 14-Jan-79 0.4 -189 -7.8 26
| 16| 15-Jan-79 -10.9 216 -16.3 1.8
|17 | 16-Jan-79 -7 -139 -10.5 0
18] 17-Jan-79 11 -107 -4.8 5.6
|19 158-Jan-79 B -85 -10.8 0

20| 19-Jan-79| 3.4 -158 8.6 0.2
Z I0.Jan-79 hE ¥l 19 35 Egé.gg\rs‘glsays trend over time or
| 22| N-Jan79 -1.4] 3.2 -2.3 0.8 '
| 23| 22-Jan-79 03 6.1 -2.9 1]
|24 | 23-Jan-79 08 72 -39 g [ Press and Hold b view Sample |
| 25| 24-Jan-79 2 27 0.3 1.6

26 | 25-Jan-79 -1.2] 4.7 -3 3
27| wden7s| 0| 34 14 o
| 28| 2F-Jan-79 0.6 -2 0.7 0
| 29| 25-Jan-73 0.8 0.8 ] 0.z
130 29-Jan-79 -0.8] 22 -1.5 1]
|31 30-Jan-79 -1.6] 4.5 -3 0
| 32] 3-Jan79 -3.6] 9.1 £.4 2

33| 1-Feb-79| - -10.4 7.7 i] o8
M 4+ W}1979 to 1998 { 1999 to 2008 / |



View Data for Tmax, Tmin, Tmean

I
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Missing Data

Count empty cells
(=countblank(range))

3 and 5 rule

If 3 consecutive days data

missing in month, then
cannot use that month’s
data

If 5 days of data missing
month, then cannot use
that month’s data

in

B3 Microsoft Excel - Windsor 1979 to 2008.csv

_] Fle Edit Miew Insert Format Tools Data  Window Help count if cell emply
R NN = NERE NS TN MR RN
E + X / £ =countblank(bZ:b7301)

A [ B | ¢ [ D E [ F [ &6 [ 8 [ 17 [ v v [T £ [ ™ [ N [ & [=
|7283| 13-Dec-98 9.1 25 33 0 3
|7284| 14-Dec-98 6.1 25 1.8 0
|7286| 15-Dec-98 113 0.1 56 0
7286 16-Dec-98 48 06 21 72
|7287| 17-Dec-98 28 239 0.2 0
|7288| 18-Dec-98 6.4 -4 0.3 0
|7288| 19-Dec-98 75 07 35 58
17290| 20-Dec-98 43 -15 1.4 0.4
|7291| 21-Dec-98 65 36 15 10
|7292| 22-Dec-98 38 1.3 75 0
|7293| 23-Dec-38 57 2.1 83 0
|7294| 24-Dec-98 2.4 X 6.1 0
|7295| 25-Dec-98 13 87 5 0
|7296| 26-Dec-98 1.1 87 38 0
|7297| 27-Dec-98 1 87 2.4 0
|7298| 28-Dec-98 48 -4 0.1 0
|7298| 29-Dec-98 3 1.2 41 28
|7300| 30-Dec-98 68 -12.3 98 0
|7301| 31-Dec-98, 6.3, X 77 1.6
|7302|
17303 | Max 402 %3 Ell a3
(7304|Min 209 -29.1 25 0
|7305 | Mean 1408034 502472 9567441 2572515
|7306 | StDev 11.36711 9.926766 10.52908) 5.44172
17307}
|7308|Empty ::uunlb\ank(blbﬁm)\

7309 T

|7310|

731

7312

|7313|

(7314 =
7315 v

]

» »1979 to 1998 ¢ 1399 tn 2008 /

iDaw Lo | AutoshapesT S W [0 <

Enter




3. Data Summaries

Go get the
“Monthly, Seasonal, Annual Template”



Copy columns Fto T

Microsoft Excel - Monthly, Seasonal, Annual Template.xls

E_l] Fle Edit ‘¥ew Insert Format Tools Data  Window Help Type aquestion for help = &
HAN=R= RN = NEN kA SR AR - SR A RRTRAN N - HiS =0 =Bz O] =S % e Pl
F1 - fe Monthl
D | E . Zopy u -
| 1 [Tmean Ptotal Morithly — Tmas Tmin Tmean Ptotal Seasonal Tmax Tmin Tmean Ptotal Annual  Tmax Trmir Tmean Ptotal :
[ 2 | Jan-g1 " worvmn T oeDiviol T #0naml T #DIVAL WWinter 1581 1981 7 0ol " Rl T #Diom T #DR0!
ER Feb-81" #Divml " #DIvi0l " #DhDl 7 #DIVIDL Spring1881 " #DIvil T #DivAl T #Diva0l T gDIviOL 1952 " #Divil " 2Dl T #DRIOL " #DIOL
L4 war-g1 " #DR00 " #DIvi0L T #DheDl T #DIVIDL Summer 1981 7 #DIvil T #Divl " #Diva0l " gDIviOL 1983 " #Divil " 2Dl " #DRvIOL 7 #DIOL
B £prg1 " #DRD T RDIVOL T DD T #DIVIDL Autumn 1981 7 #DIvAL T #DIvAL T #DIvaL T #DIvIDL 1984 " #Divl " 2D T #DIOL T #DI L
[ 6| Mey-81 " #0007 DL T #0RAGDL T #DNDL Winter 1932 7 #Diviol T #D0r T DIV T #DIVIDL 1985 " #Divl " 2DVl T #DRIOL T #D0 0L
(7] Jun-81 " gorem "o T gonam T o#DD0 Spring 1982 7 gD T gD T gD T gD 1986 " #oivml " D T goremn T #Dim
|5 | Jul-gt " Ao T ogoivd T aonam T DDl Summer 1982 7 #Diviol T #Dnamn T #Diviol T D0l 1957 " #0ivinl " Rl T #Dioml T #DR0)
ER Aug-g1 " #0h0r T gonadl T gonanl T #DOL Autumn 1882 7 #Diviol T @Dl T gDl T gDiviol 1955 " #Divil " 2Dl T #DhviOL " #DI DL
10| Sep-81 " #DNOL T #DIDL T #DNADL T #DIVADL Wirter 1883 7 #Dhi0L T #DNAL T #DIVIDL T #DIvIO! 1989 " #Divl " A0 T #DIOL T #DI L
[11 ] Oct-81 7 #DRvOL " #DIvaDl T #DIVIDN T #DIVIDL Spring 1933 7 A0Vl T #0000V T DI 1990 " #Divl " 2Dl T #DRIOL " #D0 L
[12 ] Mow-81 " #oremn T gDiviol T #0naD T #DiviD Summer 1983 7 #Dhimn 7 #orvmn T gDl 7 #DivaDr 1991 " #0ivml 7 2oivm " #Drom " #onemn
113 | Dec-1 7 #preol T ogoivo T #onam T #Dhaiol Autumn 1953 7 #onaion T sonmn T #Diviol T Dol 19927 #oiainl " Rl T #Dioml T #DRD)
14 | Jan-82" A0l " #DivaDl T DDl T #DIVIDL VWinter 1984 7 #Divil T #Dhviol T gDivinl T gDIviDl 1993 " #Divil " 2Dl T #DiIOL " #DI DL
(15| Feb-82" #DM00 " #DIviDL 7 #DhDL T #DIVIDL Spring 1984 7 #DIvA T #DIVAL T #DIva0L T #DIviDL 1994 " #Divl " 2D T #DIOL 7 #DI DL
(16 | Mar-32 " #DRD 7 gDV T #DRADL T #DIVIDL Summer 1984 7 #DIvAL T #DIvAL 7 #DivaL T DIVl 1995 " #Divl " 2DVl T #DRIOL T #D0 L
[17 ] 2pr-82” g0 " gD T oonam T #DVIDl Autumn 1984 7 #Divm T #Diva " gDl T gDl 1996 " #Divml " #Divm " #Drom " #onemn
118 | ay-52 " #Divml 7 gpiviol T #onent T #DiviDl winter 1885 7 #Dibvit T #onen T #Dvig T gDl 1987 " #0ivinl " e T #pivmn T #Dhvn
13| Jun-827 #Div T #DIvaDl T #DIVDL T #DIVIDL Spring 1985 7 A0l T #Dh0L T gDl T DIl 1998 " #Divl " 2D T #DIOL T #D0 DL
(20| Jui-82 " #orvmn T DDl T #DRAD0 T #DIVADL Summer 1985 7 #DRI0L T #DIVAL T #DIVIDL T #DIIO! 1999 " #Dival " 2DVl T #DRIOL " #D0 L
21 Augg2” a0 T ogpivin T eoneD T #DiviD Autumn 1985 7 #Divim T #onm T gDivi 7 #Divil 20007 #ora T o T aomn T #DD
122 | sep-a2” #prol T oeoivo T #Dnam T #DhaDl winter 1985 7 Dol T o T #Diviol T Dol
[23 | Oct-82 7 #otvol " ADIDL T #0000 T #DIVIDL Spring 1986 7 #Divil T ADvm T #Dlival T #DIVID!
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126 | Jan-837 #Drvi " ogpivanr T o T gDl winter 1987 7 #Divil T gD T goivi T gDivio
El Feb-83" #Dhvi0l " #Diviol T #0heml T #DNDI Spring19a7 T 2Dl T aDieml T Dol T gDl
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(34 | Sep-83 7 #DMAOL T #DIDL T #DNADL T #DIVADL Wirter 1883 7 #Dhi0L T #DNAL T #DIVIDL 7 #DIvIO!
[35 | Oct-83" #DRv " gDVl T #DVIDL T #DIVIDL Spring 1939 7 #Divl T #0000V T DD
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E= Feb-84 " #0000 7 #DIvi0L 7 #DhDL T #DIVIDL Spring 1990 7 #DIvA T #DIvAL T #DIvaL T #DIviOL
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Paste into 30-year climate worksheet at cell F1

B3 Microsoft Excel - Windsor, 1979 to 2008.xls

5] File

Edit “iew Insert Format  Tools Data  Window Help

_5Jﬁtﬂu&;ﬁ|dﬂ|?ﬂ|&-ﬁﬁ'J|‘7“"“|[ﬁa_§mia\ v 10
F1 - fi
a s | e T TTE N e [ H ] |
| 1 |DatesTime Max Temp Min Ternp Mean Temn Total Prech (rrmy !
| 2| 1-Jan79 24 6.3 -1.5 6.6
| 3| 2Jan79 -4.4 -18.2 -121 0.2
| 4 | FJan79 -12 -19.4 -18.7 1]
| 5 | 4-Jan79 a7 -14.1 -119 1]
| B | 5-Jan-79 ReA] -13.3 -114 1
| 7 | B-Jan79 4 -15.4 -122 0
| 8| 7-Jan-79 .7 -126 Rl 1]
| 8| 8Jan79 78 -16.4 -12.2 1]
10| 9-Jan-79 47 -17.4 -13.6 1]
11| 10-Jan-79 42 -18.1 -12.2 1]
12| 11-Jan-79 a7 177 -13.7 1]
| 13 [ 12-Jan-79 52 -13.2 a2 1]
| 14 | 13-Jan-79 0.7 8.7 25 16.8
| 16| 14-Jan-79 0.4 -18.9 78 26
| 16 | 15-Jan-79 -10.9 -21.6 -16.3 1.8
| 17 | 16-Jan-79 -7 -13.9 -10.5 1]
| 18 | 17-Jan-79 1.1 -10.7 -4.5 56
| 19 | 18-Jan-79 -5 -18.5 -10.8 1]
| 20| 19-Jan-79 -3.4 -18.8 o) 0.2
| 21 | 20-Jan-739 0.3 -4 -1.9 36
| 22| 21-Jan-739 -1.4 -3.2 23 0.8
| 23| 22-Jan79 0.3 -6.1 -29 0
| 24| 23-Jan79 05 72 -39 0
| 26| 24-Jan-79 22 2.7 03 1.6
| 26 | 25-Jan-79 -1.2 -4.7 -3 3
| 27 | 2B-Jan-79 0.6 -3.4 -1.4 0
| 28| 27-Jan-79 0.6 -2 07 0
29| 1-Jan79 0.8 0.8 1] 0.2
| 30| 29-Jan-79 085 S22 -1.5 0
1 31| 1-Jan-79 -1.6 -4.5 =31 0
| 32| 1-Jan-79 -36 -5.1 5.4 2
33| 1-Feb-79 -5 -10.4 77 o | )
M 4 » M|/ Comparison Trean £ Future Scenarios Trmean £ All Years £ Geasons % 1979 to 1998 ¢ 19 [¢ |
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Select columns to view and chart
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| 1| DJF Trax Trin Tmean Ptotal annual mean =
| 2 [Tmin Trmean Ptotal 1979 Trnax Trin Tmean Ptotal
'3[ -10sm” 7w 148 1980 0.75 -6.20 273 1.53 1973 13.01 3.95 g8.50 242
4 1217”7 8B4 058 1981 -0.12 779 397 1.90 1980 13.19 417 869 261
5[ sl 287 B2 1982 -2.03 -9.33 570 2.14 1981 13.58 462 9.11 313
(B[ 235" 67 4A0 1983 320 -3.25 -0.02 1.51 1982 13.77 409 .94 226
7 [ 851 137 3= 1984 -0.54 -7.80 -4.32 207 1983 14.06 511 3.60 291
'8 [ 1388 193] 219 1985 0.42 7.10 -3.35 307 1984 13.87 477 9.34 220
'3[ 16817 218 310 1985 -1.07 -7.89 -4.80 2.01 1985 14.05 469 9.33 3.06
ﬂ 15.30: 20.2?: 1.51 1987 1.28 -6.00 -1.86 1.60 1986 14.06 &.08 9.58 273
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3. Analyzing Climate Data

Annual, Seasonal and Monthly Climate Data
2. Climate indices
3. International/IPCC/national climate indices

4. Calculating climate indices



Climate Data

E Microsoft Excel - FABR Climate (Hartington IHD).xIsx [Read-Only]
(= File Edit Wiew Cata Window Help
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Irsert Format Tools
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Annual

19639
1870
1871

1872
1973
1974
1875
1976
1977
1975
19749
1950
1981

1952
19583
1954
1955
1956
1957
19583
1959
1990
1991

1992
1993
1994
1993
199/

N
M 4

Trmia

11.03047

11.24564
1012271
12.30995
11.05073
12.35599
10.90677
11.59424
11.06785
11.24097
10.935403
11.43222
11.45333
12.27495

11 6426
11.13579
11.42704
1271052
12.40085
11.35122

12.7603
13.05509
10.50501
11.24346
11.51315
11.55542
44 15204

Tmin

1.771288

1.3929585
0.5615428
2.706695
1.344053
2.309593
0.573141
171814
0.622759
1.6822
0567576
2.042905
1.420058
2.490678
2.015247
1.473278
2.047302
2.56254358
1.976614
0.576165
2. 762692
2.536562
0.569055
0.996576
0615019
1.231189
1 S2NN7

Tmean

1965 | 11.05815 1.330205 6203562

G.412414

6.307502
2.477E52
7519597
6.207476
7356519
o.745124
G.516021
2.667652
6472356

292236
6746334
6.459195
¥.3T1228
6.5639643
6.320919
6.7435542
TITA13
7193915
0.983545
7.7ETO7E
7.e017ov

254257
6124504
6.070002

655097
£ 3445572

Ptotal
2E3707E
2.382841

2353792
JAE1413
2532369
2391572
2450654
2578133
2466635
2246853
28925545
2 .B?QSQSI -I
2946271
2724953
2897364
2764345
2827706
3.065095
25577435
2.2906
2369925
28936529
2386015
2930944
2740145
2402055
2.6407
= N=5397
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1. Annual, Seasonal and Monthly

In Annual
Summaries

*Indicate
missing data
with highlites



Annual Mean Temperature

Annual Mean Temperature

Charlottetown, Prince Edward Island

1981 to 2010

Graph
Tmean
with linear
trend line

*remember
means can
hide large
changes



Determine driver of Tmean changes

Annual Temperatures
Charlottetown, Prince Edward Island

1981 to 2010 Graph
12 Tmean,
N - e Tmax
. and

NI R AN AL Tmin




Determine Seasonal Driver

Graph
Seasonal Mean Temperatures
Charlottetown, Prince Edward Island Se aSO n al

1981 to 2010 data to

25 "
determine
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Do same with Ptotal

Annual Total Precipitation
Charlottetown, Prince Edward Island
1981 to 2010
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2. Climate Indices

Ott, W. 1978. Environmental Indices: Theory and
Practice

Indices are used to summarize and present a complex
set of multivariate (several variables at the same time)
changes so that the results can be easily understood
and used in policy decisions made by non-specialists

in the field.



Over 400 Climate Indices

ClimDex. 2001. ClimDex Version 3.1: User’s Guide.
cccma.seos.uvic.ca/ETCCDMI/ClimDex/climdex-v1-3-users-quide.pdf

Frich, P., L. V. Alexander, P. Della-Manta, B. Gleason, M. Haylock, A. M. G. Klein Tank and T.
Peterson. 2002. Observed coherent changes in climatic extremes during the second half
of the twentieth century. Clim. Res., 19:193-212.

European Climate Assessment. 2008. European Climate Assessment and Dataset.
eca.knmi.nl/

Klein Tank, A.M.G., J.B. Wijngaard, G.P. Konnen, R. Bohm, G. Demarée, A. Gocheva, M.
Mileta, S. Pashiardis, L. Hejkrlik, C. Kern-Hansen, R. Heino, P. Bessemoulin, G. Miiller-
Westermeier, M. Tzanakou, S. Szalai, T. Palsdéttir, D. Fitzgerald, S. Rubin, M.

Capaldo, M. Maugeri, A. Leitass, A. Bukantis, R. Aberfeld, A.F.V. van Engelen, E.
Forland, M. Mietus, F. Coelho, C. Mares, V. Razuvaev, E. Nieplova, T. Cegnar, J. Antonio
Lopez, B. Dahlstrom, A. Moberg, W. Kirchhofer, A. Ceylan, O. Pachaliuk, L.V.

Alexander, and P. Petrovic, 2002. Daily dataset of 20th-century surface air temperature
?2g3precipitation series for the European Climate Assessment. Int. J. Climatol., 22, 1441-

Kiktev, D., D. Sexton, L. Alexander and C. Folland. 2003. Comparison of modelled and
observed trends in indicators of daily climate extremes. J. Clim., 16, 3560-71.

Stardex. 2008. Statistical and Regional dynamical Downscaling of Extremes for European
regions. www.cru.uea.ac.uk/projects/stardex

Bonsal, B.R., X. Zhang, L.A. Vincent and W.D. Hogg. 2001. Characteristics of daily and
extreme temperatures over Canada. Journal of Climate 14 :1959-1976.

Klein Tank, A.M.G. and G.P. Kdonnen, 2003. Trends in indices of daily temperature and
precipitation extremes in Europe, 194699. J. Climate, 16, 3665-3680.




3. International/IPCC/National Climate

Indices

e International - WMO
CCI/CLIVAR/JCOMM

e Xuebin Zhang Environment
Canada

e Uses free statistical package
“R!S
e Does QC, homogeneity

testing and creates 27
indices

e cccma.seos.uvic.ca/ETCCDMI/

ETCCDI/CRD Climate Change Indices

Indices
Definition

Calculation
Homogeneity
Examples
Software
Data
Workshops

Home

EREERS

Pl

Overview

The joint CCI/CLIVARMCOMM Expert Team (ET) on Climate Change Detection
and Indices (ETCCDI) has a mandate to address the need for the objective
measurement and characterization of climate variability and change by
providing international coordination and helping organizing collaboration on
climate change detection and indices relevant to climate change detection
and by encouraging the comparison of modeled data and observations. Issues
being addressed include the practical aspects of developing guidance and
materials for MMHSs — toolkits including software, documentation, and other
material to guide the calculation and use of climate change detection indices
and climate data homogenization, improvement of global coverage and
assessment of indices. The ET is also concerned with improving indices and
analysis tools

The main purpose of this website is to provide

n ET approved definitions and guidance on the calculations of climate
change indices, along with standard software packages
» Practical guidance on the homogenization of climate data
= Materials for use in ETCCDI training workshops
= Access to online resources of climate indices
n A place for the submission of new or updated indices data
Information on the terms of reference, recent news and activities of the ETCCDI
can be found here
Xuebin Zhang o Climate Rezearch Divizion
Environment Canada ETCCDI



Intergovernmental Panel on Climate
Change (IPCC)

Extremes indices
The following ten "extremes mdices” are described in Frich, P, Alexander LV, Della-Marta P, Gleason B, Haylock M, Elen Tank AMG, Peterson T, 2002 Observed coherent
changes n climate extremes during the second half of the twenneth century, Climate Research 19:193-212. Frich et al. describe these as "derived data in the form of annual
indicator fime series” and present them (as denved from observations) as a finction of longitude, latitude, and year. See http:/fwww. cruuea ac uk/crwprojects(stardes for sample
computer code and documentation.

Table A4: Extremes mdices (longiude, latimde, time: vear) from Frich et al. (thewr Table 1).

output variable umits notes
namme
1 fd days  |Total number of frost days (days with absclute minmmum temperature < 0 deg C)
5 Intra-annual extreme temperature range: difference between the lughest temperature of any gwen calendar year (T, ) and the lowest
e = temperature of the same calendar year (T))

3 gsl days  |Growing season length period between when Tm@r =5deg Cfor=5dand wa <5degCfor>5d

4 bl days  |Heat wave duration mdex: masamum period > 3 consecutive days with Tma: = 5deg C above the 1961-1990 daly Trnax normal

5 1090 v Fraction (expressed as a percentage) of ime T . > 90th percentile of daily minmum temperature, where percentiles are for the 1961-1930

base period.

6 r10 days  |No. of days with precipitation greater than or equal to 10 mm d'!

7 edd days Masamum number of consecutive dry days a‘,‘l&j" < 1 mm)

8 r5d kgm? |Mammum 5 d precipitation total

9 sdi ke m? g [Simple daily intensity index: annual total / mumber of R, day greater than or equal to 1 mim 4!

10 r95t % Fracton (expressed as a percentage) of annual total precipitation due to events exceeding the 1361-19%0 95th percentile




National
Gachon Indices of Climate Extremes

18 indices for extreme temperature and precipitation for Canadian
regions

e must represent regional Canadian climate conditions;
e must be relevant to climate change impact studies; and

e must be adapted to the main characteristics of climate conditions
at the regional scale.

“providing a good mix of information — precipitation
indices characterize the frequency, intensity, length of
dry spells, magnitude and occurrence of wet extremes
while temperature indices refer to variability, season
lengths and cold and warm extremes in terms of

magnitude, occurrence and duration.”



Gachon Indices of Climate

Extremes

DEFINITION TIME
SCALE
Frequency Percentage of wet days (Threshold=1 mm) % days Season
Intensity Simple daily intensity index : sum of daily precip/number of wet | mm/wet | Season
days d
Extremes Maximum number of consecutive dry days (<1 mm) days Season
Magnitude Maximum 3-days precipitation total mm Season
and 90th percentile of rainday amount ( (Threshold=1 mm) mm/day | Season
s
Occurrence Percentage of days Prec>90th percentile (61-90 based period) % days Season




Gachon Indices of Climate
Extremes 2

Daily Mean of diurnal temperature range Season
variability
Percentage of days with freeze and thaw cycle % days Month
(Tmax>0°C, Tmin<0°C)
Season Frost season length :Tday<0°C more than 6 d.and Tday>0°C days Year
length more than 6 d.
Growing season length :Tday>5°C more than 6d.and Tday<5°C days Year
more than 6 d.
Extremes Sum of sequences > 3 days where Tmin< daily Tmin normal - 5°C | days Winter
cold & hot Sum of sequences > 3 days where Tmax> daily Tmax normal + days summer
3°C
Extremes 10th percentile of daily Tmax °C Season
Magnitude 90th percentile of daily Tmax °C Season
and 10th percentile of daily Tmin °C Season
90th percentile of daily Tmin °C Season
Occurrence Percentage of days Tmax>90th percentile (61-90 based period) % days Season
Percentage of days Tmin<10th percentile (61-90 based period) % days Season




4. Calculating Climate Indices

An example — 3 day Max P

1. Create new worksheet 3 day Max P

2. Select Date and Ptotal columns from 30-year
climate dataset

3. Cut and Paste into new worksheet



Identify max for each season

Use template to fill

[F:a\‘ d9-¢ H Charlottetown A Climate.xlsx - Microsoft Excel . .
Noa
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| Ccl - ( ﬁr‘ 3-day sum E

A B C D E F G H | J K I M N o] B |
1 Date/Time Total Prec|3-day sumMonthly 3-dayMax Seasonal 3-dayMax Annual  3-dayMax|
2 01/01/1981 o| O Jan-81 29.3 Winter 1981 1981 80.1
3 02/01/1981 7.7 10.7 Feb-81 9.4 Spring 19¢ 33.8 1982 90.6
4 03/01/1981 El 3 Mar-81 33.8 Summer 1 80.1 1983 60.3
5 04/01/1981 o 0 Apr-81 33.1 Autumn 1! 76.3 1984 85
6 05/01/1981 o| 1.2 May-81 24 Winter 19 46.8 1985 60.2
7 06/01/1981 o 3.2 Jun-81 80.1 Spring 198 90.6 1986 61.6
8 07/01/1981 12| 1.2 Jul-81 40.7 Summer 1 44.3 1987 76.2
9 08/01/1981 o 28.1 Aug-8l 12.9 Autumn 1! 46.6 1988 66.4,
10 09/01/1981 o| 29.3 Sep-81 75.4 Winter 19: 24.2 1989 81.7
11 10/01/1981 28.1[ 29.3 Oct-81 70 Spring 19¢ 60.3 1990 83.6
12 11/01/1981 1.2[ 28.7 Nov-81 76.3 Summer 1 47.2 1991 71.2
13 12/01/1981 o 275 Dec-81 40.9 Autumn 1! 39.8 1992 83.8
14 13/01/1981 27.5[ 27.5 Jan-82 46.8 Winter 19! 45.8 1993 54.2
15, 14/01/1981 o 0 Feb-82 35.6 Spring 198 530 1994 47.0]
16 15/01/1981 o 2.6 Mar-82 19 Summer 1 85 1995 60.7
a7y 16/01/1981 o 219 Apr-82 90.6 Autumn 1! 44,5 1996 64.7
18 17/01/1981 2.6 219 May-82 32.5 Winter 19: 31.6 1997 41.8]
19 18/01/1981 193] 20.3 Jun-82 34.8 Spring 19& 30.2 1998 116.1
20 19/01/1981 o 1 Jul-82 44,3 Summer 1 60.2 1999 72.2
21 20/01/1981 1[ 1.8 Aug-82 43.8 Autumn 1! 39.2 2000 61.3
22 21/01/1981 o 2.5 Sep-82 46.6 Winter 19: 275 2001 72.4
23 22/01/1981 0.8] 2.5 Oct-82 43.6 Spring 19¢ 59.5 2002 74.8

W 4 » M| 1981 to 2010 Bd;ymaxl‘ a4 1 ]
Ready Average: 1079.831208 Count 11983 Sum: 12802478.8 J@MEE;@

THe™™E T



View data as chart

Chart 1

A B C D E F G H | J K L M N
16 15/01/1981 o 2.6 Mar-82 19 Summer 1 85 1995 60.7
17 16/01/1981 o’ 219 Apr-82 90.6 Autumn 1! 44.5 1996 64.7
18 17/01/1981 2.6 219 May-82 32.5 Winter 19 316 1997 41.8
19 18/01/1981 19.3” 20.3  Jun-82 34.8 Spring 198 30.2 1998 116.1
20 19/01/1981 o’ 1 Jul-82 A3 Covmamnne 1 e 10006[ 2= 73 3|
21| 20/01/1981 17 1.8 Aug-82 140
22 21/01/1981 o’ 2.5 Sep-82 120
23 22/01/1981 0.8” 2.5 Oct-82 A
24 23/01/1981 177 1.7 Nov-82 100 /\\
25 24/01/1981 o’ 0 Dec-82 A I \ l
26 25/01/1981 o 0 Jan-83 80 A "‘V“
27 26/01/1981 o’ 0 Feb-83 0 Seriesl
28 27/01/1981 o 0 Mar-83 |
29 28/01/1981 o’ 1 Apr-83 40
30 29/01/1981 o’ 1 May-83
31 30/01/1981 17 1 Jun-83 20
32 31/01/1981 o’ 0.2 Jul-83
23) 01/02/1981 0' 8.4 Aug-SS 0 N e B B B B B B B B B N B B S A Y A A N
34 02/02/1981 02' 8.4 Sep_sg 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
35 03/02/1981 8.2 8.2 Oct-83 IS A SPTING L9 SL.7
36 04/02/1981 o’ 0 Nov-83 39.8 Summer 1 45.2
37 05/02/1981 o’ 2  Dec83 45.8 Autumn 1! 37
38 06/02/1981 o 8.2 Jan-84 30.1 Winter 19 34.4

W4 > M| 1981 to 2010 | 3daymaxP 4] 1 i




