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Air Temperature Heterogeneity: Key Points

NON-PHYSICAL vs PHYSICAL AIR TEMPERATURE HETEROGENEITY

SUSCEPTIBILITY OF EXTREMA IDENTIFICATION METHODS TO
INTRODUCTION OF SYSTEMATIC BIASES

INTRO

METHOD AIR TEMPERATURE RE-SAMPLING FOR PATTERN DISCRIMINATION

IDENTIFICATION OF AIR TEMPERATURE SAMPLE COMPONENTS

RESULTS MAIN FEATURES OF A "HOMOGENEOUS” AIR TEMPERATURE SAMPLE
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Non-Physical vs Physical Heterogeneity
LONG TERM HIGH FREQUENCY AIR TEMPERATURE RECORDS

NON-PHYSICAL HETEROGENEITIES ORIGINATING INA MEASUREMENT PROCESS OR
DATA PROCESSING TECHNIQUES

MEASUREMENT ERRORS MISCHARACTERIZATION OF MINIMA
OBSERVATIONAL INCONSISTENCIES OMISSION OF WARMER MINIMA

STATION LOCATION CHANGES COLDER MINIMA DOUBLECOUNTING
CHANGES IN AVERAGING TECHNIQUES

PHYSICAL HETEROGENEITIES ORIGINATING IN DIFFERENT PHYSICAL PROCESSES
DRIVING THE MEASURED QUANTITY

MORE THAN ONE PHYSICALLY DISTINCT POPULATION IN AIR TEMPERATURE SAMPLE
CHARACTERIZED BY A SPECIFIC DIURNAL AIR TEMPERATURE PATTERN
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Extrema Observing Window: Related Biases

CLIMATOLOGICAL OBSERVING WINDOW
(COW,__,,)

0-24 EXTENT OF A SEARCH WINDOW

NIGHTTIME FRAGMENTATION

DIURNAL ENDPOINT EXTREMA
(DEE)

SUPPRESSION OF DIURNAL MINIMA

CLIMATOLOGICAL OBSERVING WINDOW
(COW\.p)

MINIMA - NIGHTTIME SEARCH WINDOW
MAXIMA - DAYTIME SEARCH WINDOW

CONFORMITY WITH RADIATIVE
TEMPERATURE PATTERN

DIURNAL MATHEMATICAL EXTREMA
(DME)

MISIDENTIFICATION OF REVERSE
ORDERED DIURNAL EXTREMA

MINOR MAXIMA BIAS

NEW DIURNAL OBSERVING WINDOW SUGGESTED AS A TOOL FOR EXTREMA CLASSIFICATION
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Re-Sampling the Air Temperature Data

LONG TERM HIGH FREQUENCY (LTHF) AIR TEMPERATURE RECORDS

COW,_,, Ccow,
I 1 I |
NOCTURNAL DAYTIME

] o-24 MiNIMA AND MAXIMA [ | .

: ¢ o mmma ST

| | |

. (Tmin’ tmin) ’ (Tmax’ tmax) : : (N Tmin’ N tmin) : (D Tmax’ D tmax) :
' |

DISRUPTED DIURNAL
EXTREMA SEQUENCE

CHRONOLOGICALLY ORDERED
DIURNAL EXTREMA SEQUENCE

UNDIAGNOSTIC DIURNAL
EXTREMA POPULATION

EXTREMA POPULATION SUITABLE
FOR SAMPLE SPLITTING

IMPORTANCE OF CORRECT IDENTIFICATION OF DIURNAL AIRTEMPERATURE EXTREMA PAIRS FOR
PRESERVATION OF ACHRONOLOGICALLY ORDERED DIURNAL EXTREMA SEQUENCE
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Linear Pattern Discrimination (LPD) Algorithm

COW,,, CHRONOLOGICALLY ORDERED DIURNAL EXTREMA SEQUENCE (T,t)
IDENTIFICATION OF LINEAR ADVECTIVE TEMPERATURE CASES
SEPARATION OF ADVECTIVE AIR TEMPERATURE COMPONENT

RADy CONFIRMATION OF RADIATIVE TEMPERATURE EXTREMA CASES

CONFIGURATION OF RADIATIVE AIR TEMPERATURE COMPONENT
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|dentification of Different Diurnal ATC Cases
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Advective Air Temperature Pattern

LINEAR AIR TEMPERATURE TRACKING BASED ON EXTREMA IDENTIFIED BY COW,_p
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RADIATIVE AND ADVECTIVE AIR TEMPERATURE COMPONENT COUNTS

PROVINCES & STATIONS RADIATIVE
TERRITORIES DAYS %

Calgary 22,559
Cold Lake 21,784
Fort McMurray 22,267
Vancouver 22,751
Victoria 22,862
Churchill 19,684
Winnipeg 21,740
Fredericton 22,315
Moncton 21,895
Goose Bay 21,529
St. John’s 18,682
Greenwood 21,689
Yarmouth 21,070
Ottawa 21,998
Toronto 21,979
Trenton 21,978
Charlottetown 20,862
Bagotville 21,280
Montreal 21,647
Regina 22,221
Saskatoon 22,280

Yellowknife 20,624
Baker Lake 19,519
Whitehorse 21,434
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Canadlan Radlatlve to Advective Days Ratios
%'\ Toronto

* AN e ATC %
a ‘ RTC%

Baker Lakew . .- : ‘
) 89.3%
~Jdiad ‘

353%
St. Joh
& . m Churchill
f v 86.6%
R Charlottetown
.Moncton

Fredericton
PGreenwood

89.8% Yarmouth

>
814%
(o] ¢ 00 @

Victoria

94.8%

912%

Ana Zaknié-Catovi¢ & William A. Gough



Averaged Minima(® C)

Averaged Minima(* C)

ANNUAL AVERAGES OF COW,_,,, COWN_D AND RAD,_, DAILY MINIMA AND MAXIMA

TORONTO TORONTO
CANADIAN MIN (°C) | MAX (°C) | MIN (°C) | MAX (°C) | MIN (°C) | MAX (°C)
PROVINCES STATIONS | l

e s [ om [ on | s | ou | s O
Alberta Cold Lake I | AL
VA - HRURTR

British Columbs

e e L
Queber
m

Averaged Maxima(® C)

Averaged Maxima(® C)

AR TEMPERATURE POPULATION

960 a70 1980 0

Yukon m

TERRIRORIES AVE

RADIATIVE EXTREMA AVERAGES HIGHER THAN FULL-TEMPERATURE SAMPLE EXTREMA AVERAGES

Ana Zaknié-Catovié & William A. Gough



Number of Radiative Days

Number of Radiative Days

ANNUAL RADIATIVE DAYS: COUNTS AND SLOPES
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TOTAL ANNUAL NUMBER OF RADIATIVELY-DRIVEN DAYS ON THE INCREASE
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Air Temperature Heterogeneity: Highlights

LTHF PRESENCE OF PHYSICALLY DISTINCT AIR TEMPERATURE POPULATIONS
COW,, DIURNAL OBSERVING WINDOW - A TOOL FOR EXTREMA CLASSIFICATION
IMPORTANCE OF CORRECT DIURNAL AIRTEMPERATURE EXTREMA PAIRS
RAD,, HIGHEXTREMA AVERAGES OF AHOMOGENEOUS TEMPERATURE SAMPLE

NUMBER OF RADIATIVELY-DRIVEN DAYS ON THE INCREASE IN CANADA
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