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Climatic classification

The earliest divisions of the world’s climate into climatic regions were
dependant on temperature values only but it was found that such
classification that based on one climatic factor must has its
limitations.

Given our ultimate concern with the human comfort as a fundamental
objective (based on the fulfilling of man’s biological and physiological
needs) another type of climatic classification was introduced and
preferred by the scientist Atkinson (1953).

This classification has been widely accepted and proved its success
in identifying the four major climatic elements which directly affect the
human comfort. This classification is based on the recognition of the
two atmospheric features, air temperature and humidity as dominant
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factors affecting human comfort. The major distinction is what
extremes of the two factors are likely to cause discomfort?
Accordingly, he divides the climatic regions into three major climatic
groups and three subgroups.

1- Warm humid climate
Warm humid island climate

2- Hot and dry desert climate
Hot dry maritime desert climate

3- Composite climate
Tropical upland climate

Warm humid climate

bl 2 A Al

The areas are found in a narrow belt between 15 north and
south of the equator with very little seasonal variations
throughout the year.

During the day in the shade air temperature ranges between 27
¢ to 32c and 21c to 27¢ during the night.

Relative humidity remains high, over 75%, with some variations
from55-100%.

Vapor pressure is usually steady between 2500 to 3000 n/m2

Precipitation is high throughout the year and rainfall may reach
500 mm. |

The sky is usually cloudy, part of the solar radiation is therefore
reflected and remainder scattered.

The solar radiation reaching the ground is diffused but strong
and may cause painful sky glare.
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The outgoing radiation is reflected back by the clouds to the
ground, resulting in accumulated heat.

Wind velocities are typically low and calm but strong conditions
can occur especially during rain squalls.

Due to the prevailing high humidity in these regions, mould is
very likely to cccur.
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Hot — Drv Desert Climate:

This type of climate occurs in two belts between 15 and 30
north and south of the equator.

There are two seasons in these areas, a hot and a somewhat
cooler period.
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After sunrise the air temperature rises very quickly to a daytime
temperature which ranges from 43 to 49¢.This temperature
cools down rapidly during the night between 24 to 30 c. this
quick fluctuation may cause building materials to crack and
break up. '

During the summer time, precipitation is very low and it i.s
variable through the year. (50 to 155 mm per annum.).

During the summer day, solar radiation is very strong and direct
and it creates an illumination of 2000 to 25000 cd/m2 and which
causes a harmful glare sky.
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Hot — Drv maritime desert climate

This climate occurs in the coastal areas of the hot dry desert
climates. It is considered to be the unfavorable climates.
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CHAPTER 7: Introduction to the Atmosphere

(v). Climate Classification and Climatic Regions of the World

Climate Classification

The Kdppen Climate Classification System is the most widely used system for classifying the
world's climates. Its categories are based on the annual and monthly averages of temperature and
precipitation. The Képpen system recognizes five major climatic types: each type is designated by a
capital letter.

A - Tropical Moist Climates: all months have average temperatures above 18° Celsius.
B - Dry Climates: with deficient precipitation during most of the year.

C - Moist Mid-latitude Climates with Mild Winters.

xyre

D - Moist Mid-Latitude Climates with Cold Winters.

E - Polar Climates: with extremely cold winters and summers.

Tropical Moist Climates (A)

Tropical moist climates extend northward and southward from the equator to about 15 to 25° of
latitude. In these climates all months have average temperatures greater than 18° Celsius. Annual
precipitation is greater than 1500 mm. Three minor Koppen climate types exist in the A group. and
their designation is based on seasonal distribution of rainfall. Af or fropical wet is a tropical climate
where precipitation occurs all vear long. Monthly temperature variations in this climate are less than
3° Celsius. Because of intense surface heating and high humidity. cumulus and cumulonimbus
clouds form early in the afternoons almost every day. Daily highs are about 32° Celsius. while night
time temperatures average 22° Celsius. Am is a tropical monsoon climate. Annual rainfall is equal
to or greater than Af, but most of the precipitation falls in the 7 to 9 hottest months. During the dry
season very little rainfall occurs. The fropical wet and dry or savanna (Aw) has an extended dry
season during winter. Precipitation during the wet season is usually less than 1000 millimeters. and
only during the summer season.

Dry Climates (B)

The most obvious climatic feature of this climate is that petential evaperation and transpiration
exceed precipitation. These climates extend from 20 - 35° North and South of the equator and in
large continental regions of the mid-latitudes often surrounded by mountains. Minor types of this
climate include:

o BW - dry arid (desert) is a true desert climate. It covers 12% of the Earth's land surface and is
dominated by xerophytic vegetation. The additional letters h and k are used generally to
distinguish whether the dry arid climate is found in the subtropics or in the mid-latitudes.
respectively.

o BS - dry semiarid (steppe). Is a grassland climate that covers 14% of the Earth's land surface.
[t receives more precipitation than the BW ecither from the intertropical convergence zone or
from mid-latitude cyclones. Once again. the additional letters h and k are used gencrally to
distinguish whether the dry semiarid climate is found in the subtropics or in the mid-latitudes.
respectively.

Moist Subtropical Mid-Latitude Climates (C)

Page 1 of 17..
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This climate generally has warm and humid summers with mild winters. Its extent is from 30 to 50°
of latitude mainly on the eastern and western borders of most continents. During the winter, the
main weather feature is the mid-latitude cyclone. Convective thunderstorms dominate summer
months. Three minor types exist: Cfa - humid subtropical; Cs - Mediterranean; and Cfb - marine.
The humid subtropical climate (Cfa) has hot muggy summers and frequent thunderstorms. Winters
are mild and precipitation during this season comes from mid-latitude cyclones. A good example of
a Cfa climate is the southeastern USA. Cfb marine climates are found on the western coasts of
centinents. They have a humid climate with short dry summer. Heavy precipitation occurs during the
mild winters because of the continuous presence of mid-latitude cyclones. Mediterranean climates
(Cs) receive rain primarily during winter season from the mid-latitude cyclone. Extreme summer
aridity is caused by the sinking air of the subtropical highs and may exist for up to 5 months.
Locations in North America are from Portland, Oregon to all of California.

Moist Continental Mid-latitude Climates (D)

Moist continental mid-latitude climates have warm to cool summers and cold winters. The location
of these climates is pole ward of the C climates. The average temperature of the warmest month is
greater than 10° Celsius, while the coldest month is less than -3° Celsius. Winters are severe with
snowstorms. strong winds. and bitter cold from Continental Polar or Arctic air masses. Like the C
climates there are three minor types: Dw - dry winters: Ds - dry summers: and Df - wet all
seasons.

Polar Climates (E)

Polar climates have year-round cold temperatures with the warmest month less than 10° Celsius.
Polar climates are found on the northern coastal areas of North America. Europe, Asia. and on the
landmasses of Greenland and Antarctica. Two minor climate types exist. ET or polar tundra is a
climate where the soil is permanently frozen to depths of hundreds of meters, a condition known as
permafrost. Vegetation is dominated by mosses. lichens. dwarf trees and scattered woody shrubs. EF
or poiar ice caps has a surface that is permanently covered with snow and ice.

Factors Influencing the World Climatic Regions

So far in this online textbook we have discovered that the climate of a particular place is the
function of a number of factors. These factors include:

1) Latitude and its influence on solar radiation received.
2) Air mass influences.

3) Location of global high and low pressure zones.

4) Heat exchange from ocean currents.

3) Distribution of mountain barriers.

6) Pattern of prevailing winds.

7) Distribution of land and sea.

8) Altitude.

At a macro-level. the first three factors are most important in influencing a region's climate. The
animated graphic below provides us with a generalized model of the Earth's annual climatic
variations. It also describes the latitudinal effects of these top three factors through the following
climatic features:

Relative annual latitudinal location of the overhead Sun at solar noon.

Intertropical convergence zone and its area of uplifi. cloud development and precipitation.
« Subtropical high pressure zone and its associated descending air currents and clear skies.
« Polar front and its area of uplift. cloud development and precipitation.

e Polar vortex and its associated descending air currents and clear skies.

Relative location of tropical/subtropical (red) and polar (Yight blue) air masses.

In the animation we can see that the intertropical convergence zone. the subtropical high pressure
zone. polar front and the position of tropical/subtropical and polar air masses all move in response
to the seasonal movements of the Sun. It is important to understand this concept because of its
climatic ramifications for locations on the globe. The type of climate that a location experiences is
to a large extent a function of secasonal migration of these weather features. For example. a location
at 13° North latitude is influenced by the subtropical high pressure zone during winter solstice and
by the intertropical convergence zone during the summer solstice. Another location. at 60° North
latitude. would be influenced by polar air masses during the winter solstice. the polar front during
the equinoxes. and by subtropical air masses and the subtropical high pressure zone during the
summer solstice.

When studying about the Earth's Climatic Regions as described below. use this animation (Figure

http://wvoww.physicalgeography.net/fundamentals/7v.html 11/04/33




7(v) Climate Classification and Climatic Regions of the World Page 3 0of 17.

7v-1) as a guide to understanding the large scale climatic processes that produce each location's
particular climate.

30°N 60°N 90°N

60°S 30°s 0

Yernal Equinox

Figure 7v-1: Solar influence on the movement of the Earth's global circulation patterns.

Climatic Region Descriptions

The following discussion organizes the climatic regions of the world into eight different groups.
Categorization of these climates is based on their Képpen classification and seasonal dominance of
air masses.

Tropical Wet

« Koppen Classification - Af.
» Dominated by Maritime Tropical air masses all year long.

The tropical wet climate is characterized by somewhat consistent daily high temperatures ranging
between 20 to 30° Celsius. The monthly temperature averages vary from 24 to 30° Celsius. Annual
range of monthly temperatures is about 3° Celsius. It has reasonably uniform precipitation all vear
round. and total rainfall over 2000 millimeters or greater.

The region experiencing this climate lies within the effects of the intertropical convergence zone
all year long. Convergence and high maritime humidity creates cumulus clouds and thunderstorms
almost daily.

Af - Andagoya, Columbia 5° N . Elevation: 65 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
oTeé“p' 27 |27 |28 |28 |27 |27 |27 |27 |27 |27 |27 |27 |27
f:;ffip' 554 1519 | 557 | 620 | 655 | 655 | 572 | 574 | 561 | 563 |563 |512 | 6905

1006 40

300 L

8004 * ® = * * * * * * ’E

-

5004 ;10
Precipitation sqq ] - 2 :,:, Temperature

{mmj *Cj

5 Mar Apr June  July  Aug Sept Oct  Nov

=G | emperaluse Eed Precpitalion

Figure 7v-2: Mean monthly temperature and precipitation values for Andagoya. Columbia.
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Af - Iquitos, Peru 4° S | Elevation: 104 m
Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
OT‘Q'C‘“F" 27 |27 |27 |27 |26 |26 |25 |27 |27 |27 |27 |27 |26
;r:]“p' 256 | 276 | 349 | 306 | 271 | 199 | 165 | 157 [ 191 |214 [244 [217 | 2845
100C ‘40
200 . ) i A . A | E_SQ
8004 S C
[ 20
7003 i
€004 ;_10
Precipitation 5gp ] _3 Temperature
{mm) *C}
4003

3004

2004

1004

Feo

tar

Apr

ray

== | emiCEraiure

||

Juna  July

Aug

Sept

Oct  Nov

Prec:pitation

Dec

Figure 7v-3: Mean monthly temperature and precipitation values for Iquitos. Peru.

Tropical Wet and Dry

e K&ppen Classification - Aw and Am.
o Maritime Tropical air masses high Sun season and Continental Tropical air masses
low Sun season.

This climate has distinct wet/dry periods. The seasonal pattern of moisture is due to the migration of
the intertropical convergence zone. The wet season is synchronous with the high Sun and the
presence of the convergence zone. The dry season is a result of the more stable air developing from
the subsidence associated with the presence of the subtropical high zone during the low Sun

season.

During the rainy season. the climate of this location is similar to the tropical wet climate: warm.

humid. and has frequent thunderstorms. During the dry season more or less semi-desert conditions
prevail. Some regions may experience intensification of rainfall because of monsoon development
and erographic uplift.

Aw - Calcutta, India 22.5° N . Elevation: 6 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
CTCC‘.“*" 20 |23 |28 30 |31 [30 |29 [29 |30 |28 |24 |21 27
e
:n';“‘" 13 {24 |27 |43 |12t [259 | 301 | 306 290 | 160 |35 |3 1582
http://www.physicalgengraphy.net/fundamentals/7v.html 11/04/33
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Figure 7v-4: Mean monthly temperature and precipitation values for Calcutta. India.

Aw - Cuiaba, Brazil 13.5° S . Elevation: 165 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year

Tempdys {27 |27 |27 |26 |24 |24 |26 |28 |28 |28 |27 27

°C
f;';‘ff‘p' 216 | 198 | 232 [ 116 |52 |13 |9 12 37 [130 {165 | 195 |1375
300 _40
PR [ [ 5-30
2004 SO P Sy
.20
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i | | | (|
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Figure 7v-5: Mean monthly temperature and precipitation values for Cuiaba. Brazil.

Aw - Darwin, Australia 12.5° S | Elevation: 27 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. [ Dec. | Year

Jomblog fog 28 28 |27 |25 [25 |26 |28 [20 |29 |29 |28
Precip.
mim

17 66 156 | 233 1563

(9

oy
(95
o
(=]
2]
~J
=
B9}
o
[§9)
wn
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Figure 7v-6: Mean monthly temperature and precipitation values for Darwin, Australia.

Am - Mangalore, India 13° N | Elevation: 22 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
Ieé"p' 27 |27 |28 |29 |29 |27 |26 {26 |26 |27 |27 |27 |27
E]r:f‘p' 5 2 9 |40 |233 |982 | 1059|577 |267 | 206 |71 |18 | 3467
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Figure 7v-7: Mean monthly temperature and precipitation values for Mangalore. India.

Subtropical Desert and Steppe

o Koppen Classification - BWh and BSh.
s Dominated by Continental Tropical air masses all year.

This climate type covers 12 percent of all land arca on the continents. The heart of the tropical
desert climate is found near the tropics of Cancer and Capricorn. usually toward the western side of
the continents. Regions with this climate have the following common climatic characteristics:

« low relative humidity and cloud cover.

s low [requency and amount of precipitation.
« high mean annual temperature.

o high monthly temperatures.

o high diurnal temperature ranges.

« high wind velocities.

The tropical desert climate is influenced by upper air stability and subsidence which is the result of
the presence of the subtropical high pressure zone. Relative humidity is normally low. averaging

http://www .physicalgeography.net/fundamentals/7v.html 11/04/33
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10 to 30 percent in interior locations. Precipitation is very low in quantity and very infrequent in
distribution, both temporally and spatially.

Temperature varies greatly both diurnally and annually. The highest average monthly temperatures
on the Earth are found in the tropical desert. They range between 29 to 35° Celsius. Winter monthly
temperatures can be 15 to 25° cooler than summer temperatures. This climate also has extreme
diurnal ranges of temperature. The average diurnal range is from 14 to 25° Celsius.

BWh - Berbera, Somalia 10.5° N . Elevation: 8§ m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
;r%mp' 25 |26 |27 |29 |32 |37 |37 |37 |34 |29 |26 |26 |30
Fetiple C 12 |s 12 |8 1 1 2 1 2 |5 |5 52
mm

230 40
— TN :
_‘.,.- -30
5601 Gt \‘s—-—o i
20
150] 1o
Precipitation »c Temperature
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100 E 6
20
504
[ 30
o LEBE e | B | pm m_..m_:_.a,g
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Figure 7v-8: Mean monthly temperature and precipitation values for Berbera. Somalia.

BWh - Alice Springs, Australia 23.5° S . Elevation: 579 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
(,Tecmp' 28 28 25 J20 |15 |12 |12 |14 |18 |23 |26 |27 21
Precip. 4y |34 J28 |10 |15 |13 |7 8 7 18 |29 |39 252
mm
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fer :—30

= Bosnn) Lo T
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.20
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L i [ 10
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Figure 7v-9: Mean monthly temperature and precipitation values for Alice Springs. Australia.

http://www.physicalgeography.net/fundamertals/7v.html 11/04/33




7(v) Climate Classification and Climatic Regions of the World Page 8 of 17

BSh - Monterrey, Mexico 26° N , Elevation: 512 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year

Temp- {10 L7 20 23 |26 |27 |28 |28 |26 |22 |18 |15 2

°C
};‘;C‘p‘ 18 |23 16 |29 |40 |68 |62 |51 |78 |26 |29 |20 |606
250 _40
a = :—30
200 ] T '\‘ s
,.-“""f \\”\ 20
-t ~e |
150 :-w
Precipitation _0 Temperature
{mm) B (*C)
100 4 :-‘IU
:——20
504

Blm .

Sept Oct Nov Dec

AR I8 8
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Figure 7v-10: Mean monthly temperature and precipitation values for Monterrey. Mexico.

Mid-Latitude Desert and Steppe

o Koppen Classification - BWk and BSk.
o Dominated by Continental Tropical air masses during summer and Continental Polar in winter.

This climate type covers 14 percent of all land area on the continents. Regions with this climate have the
following similar climatic characteristics:

« low relative humidity and cloud cover.

« low frequency and amount of precipitation.
« moderate to high annual temperature.

« moderate to high monthly temperatures.

These climates are dry because of extreme continentality and the effect of high elevations. Being located a
center of a continent limits the amount of moisture supplied from ocean sources. Without this moisture
precipitation can not occur. The presence of mountains upwind of these climates can further reduce moistu
availability because of the rainshadow effect. Major expanses of mid-latitude deserts can be found east ot
Caspian Sea. north of the Himalavas. in western United States. and east of the Andes in a narrow region i
southern South America. Mid-latitude deserts have a greater range of both daily and annual temperatures tl
their subtropical counterparts. [n most cases. summer temperatures are not as high in mid-latitude deserts 1
compared to subtropical deserts. There are. however. exceptions like Death Valley. California which is one
the hottest places on our planet. Winter temperatures tend to be quite cool.

Mid-latitude steppe climates cover considerable parts of western North America and central Asia. This clin

generally has similar temperature characteristics as mid-latitude deserts. However. mid-latitude steppe clim:
do receive slightly more precipitation than mid-latitude deserts.

BWk - Lovelock, Nevada, USA 40° N . Elevation: 1211 m

Jan. | Feb. | Mar. | Apr. | May | June [ July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
3“’(‘,‘"" 0 4 6 100 |15 (20 (24 |22 |18 [12 |5 0 1
Precip 6 1y {1 g |13 |a |4 6 7 13 113 |15 143
mm

http://www.physicalgeography.net/fundamentals/7v:html 11/04/33
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Figure 7v-11: Mean monthly temperature and precipitation values for Lovelock. USA.

BSk - Denver, Colorado, USA 40° N . Elevation: 1611 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
Tamn
;“C‘“V' -1 1 4 9 4 |19 |23 |22 |17 [11 |4 -1 10
Precipf 1y L6 |32 |45 |63 |43 |47 |38 |28 |26 [23 |15 |30
mm
250 _AO
2004 L
— » '_,.s/ \\ ;_w
Pre?;;:gz;tion .__...:of" e ;_0 Temﬁeg}ature
100 4 [ -10
|--20
504
[ 30

Jmlm| 1IN

Jan  Feb Mar  Apr May June July Aug Sept Oct Nov Dec

@ | BMCErature g Precwpitation

Figure 7v-12: Mean monthly temperature and precipitation values for Denver. USA.

BSk - Williston, North Dakota, USA 47.5° N . Elevation: 579 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
I‘Zﬂ“"' a2 |-10 |4 |6 |13 {17 |22 [20 |14 [8 |2 |8 |5
o
:“’;f'p‘ 412 |is |24 |36 |84 |48 [38 |28 [19 |15 |13 [349
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Figure 7v-13: Mean monthly temperature and precipitation values for Williston. USA.

Mid-Latitude Wet

« Koppen Classification - Cf and Df.
e Maritime Tropical in summer and Maritime Polar in winter.

The Mid-Latitude Wet climate is found in the Northern Hemisphere in the region from 60° North to
25 to 30° North mainly along the eastern margins of the continents. In North America. this climate
extends from the Pacific coast of Canada at latitudes above 53° eastward to the Atlantic coast where
it dominates the eastern half of the continent. In the Southern Hemisphere. this climate exists on the
Southeastern tip of South America. New Zealand and the Southeast coast of Australia.

Summer weather is dominated by Maritime Tropical air masses which produce many
thunderstorms from daytime heating. Monthly average temperature ranges from 21 to 26° Celsius
with the tropical areas going as high as 29° Celsius. This is slightly warmer than the humid tropics.
Frontal weather associated with the mid-latitude cyclone dominates the climate of more polar areas
and is more frequent in all regions in the winter.

Precipitation in this climate is fairly evenly distributed throughout the yvear. Annual totals of
precipitation are quite variable and depend on the latitude and continental position of the regions.
During the summer and on the equatorial margins. convectional rainfall is the primary mechanism of
precipitation. The southeast of the United Sates averages 40 to 60 days of thunderstorms per year.
The frequency of thunderstorms decreases rapidly from south to north. Hurricanes also provide a
mechanism for producing precipitation in more tropical regions of this climate.

Cf - New Orleans, USA 30° N . Elevation: 1 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year

Temp. 2 I

o 2 16 20 24 27 28 28 26 21 16 13 20

[958}

E;‘ff‘” 98 | 101 |36 | 116 [rir 113 f 171 [ 136 1128 |72 {85 |04 | 1371
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Figure 7v-14: Mean monthly temperature and precipitation values for New

Cf - Buenos Aires, Argentina 34.5° S | Elevation: 27 m

Page 11 0of 17

Eo Temperature
[ (*C)
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Orleans. USA.

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
Tamn

;”C‘“*" 23 |23 (21 17 |13 |9 10 |11 13 15 19 |22 16
i}rgf‘p' 103 182 |122 |90 [79 |68 |61 |68 |80 |100 |90 |83 1026
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Figure 7v-15: Mean monthly temperature and precipitation values for Buenos Aires. Argentina.

Cf - London, England 51.5° N | Elevation: 5 m

http://www.physicalgeography.net/fundamentals/7v.html .
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Figure 7v-16: Mean monthly temperature and precipitation values for London. England.

Df - Winnipeg, Canada 50° N . Elevation: 240 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year

]
=]

OTeCmp' a8 |16 |-8 |3 1 |17 20 |19 |13 e |5 -3 |3
Precipl og 121 |27 |30 |50 |81 |eo |70 |55 |37 |20 |22 |s17
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Figure 7v-17: Mean monthly temperature and precipitation values for Winnipeg. Canada.

Mid-Latitude Winter-Dry

o Kdppen Classification - Cw and Dw.
o Maritime Tropical air masses in summer and Continental Polar air masses in winter.

This climate is characterized by a strong seasonal pattern of both temperature and precipitation. The
normal location of the Mid-Latitude Winter-Dry climate is in the interior of the continents in the
mid-latitudes. This continental location causes a large annual temperature range because of
continentality.

This climate receives Maritime Tropical air masses in the summer with occasional Continental
Tropical air masses from the adjacent deserts. Summers are hot and humid with intense summer
convectional storms. Continental Polar air masses are dominant in the winter with an occasional
outbreak of Maritime Polar air. Continental Polar air masses are associated with cold. dry weather
conditions. Precipitation mainly occurs in the summer from thunderstorm activity. The mid-latitude
cyclone produces a smaller quantity of precipitation in the winter.

http://www.physicalgeography.net/fundamentals/7v.html . 11/04/33
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Dfa - Omaha, Nebraska, USA 41° N , Elevation: 298 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
smbls | s | |7 f23 |26 |25 | |3 of4 |2 |n
E{;CXD 21 24 37 65 88 115 | 86 101 | 67 44 32 20 700
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Figure 7v-18: Mean monthly temperature and precipitation values for Omaha. USA.

Dw - Calgary, Canada 51° N . Elevation: 1140 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
oTeCmp' a0 -9 -4 a4 Jw [ |17 |5 [ |5 |2 |7 |s
Precipl 17 120 |26 |35 |52 |[ss |[ss [s0 [35 [23 [16 [15 [444
mm
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Figure 7v-19: Mean monthly temperature and precipitation values for Calgary. Canada.

Mid-Latitude Summer-Dry

o Koppen Classification - Cs.
o Summer weather is dominated by Continental Tropical air. while in the winter.
Maritime Polar air masses are frequent.

The Mid-Latitude Summer-Dry climate is found on the western margins of the continents between
30 to 40° of latitude. Usually. this climate does not spread into the continents very far. This climate
is often called a Mediterranean climate.

http://www.physicalgeography.net/fundamentals/7v.html 11/04/33
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Precipitation falls mainly in the winter in this climate via the mid-latitude cyclone. During the
summer these areas are influenced by stable subtropical highs, that give them dry. warm weather.

Cs - Santiago, Chile 33.5° S , Elevation: 512 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug.| Sept.| Oct. | Nov. | Dec. | Year
Ieé“p' 19 |19 |17 |13 |11 |8 8 9 n |3 |6 |19 14
Precipf 3 15 |s |13 |64 |84 |76 |56 |30 |13 [8 |5 |360
mm
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Figure 7v-26: Mean monthly temperature and precipitation values for Santiago. Chile.
Cs - Los Angeles, USA 34° N . Elevation: 37 m
Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
Zec‘“p' 13 |14 |15 |17 {18 {20 |23 |23 |22 |18 |17 |15 18
Precipl 78 |85 |57 |30 [4 |2 Jo |1 |6 |10 |27 |13 |37
mm
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Figure 7v-21: Mean monthly temperature and precipitation values for Los Angeles. USA.

Cs - Rome, Italy 42° N . Elevation: 131 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year

17 22 24 24 21 16 12 9 15

(V%]

Temp. 8 8 10 l
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Figure 7v-22: Mean monthly temperature and precipitation values for Rome, Italy.

Polar Tundra

s Koppen Classification - ET.
« Maritime Polar in summer and Continental Polar or Arctic in winter.

The polar tundra climate is characterized by cold winters. cool summers. and a summer rainfall
regime. Areas experiencing this climate are the North American Arctic coast. [celand. coastal
Greenland. the Arctic coast of Europe and Asia. and the Southern Hemisphere islands of McQuarie.
Kerguelen. and South Georgia. Annual precipitation averages less than 250 mm for most locations
and most of this precipitation falls during the summer.

ET - Isachsen, Canada 79° N . Elevation: 35 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
CT‘“’C‘“p' 35 |37 |35 |24 |-12 o (4 1 3 |19 |28 |- |-19
e & N £ 1 4 |8 |3 |22 |23 |18 |10 |4 |2 98
mm
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Figure 7v-23: Mean monthly temperature and precipitation values for Isachen. Canada.

ET - Barrow, Alaska, USA 72° N . Elevation: 9 m
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Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year
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Figure 7v-24: Mean monthly temperature and precipitation values for Barrow. USA.

Polar Ice Cap

s Kdppen Classification - EF.
» Continental Arctic and Continental Polar air masses dominate.

Polar ice cap climates are located in the high latitudes over continental areas. like Greenland and the
Antarctica. This climate type covers a vast area of the planet. For half of the vear no solar radiation
is received. During the summer months, available insolation is fairly high because of long days and
a relatively transparent atmosphere. However, the aibedo of snow-covered surfaces reflects up 90
percent of the insolation back to space. Average monthly temperatures are all generally below zero®
Celsius. Winds are consistent and velocity is high enough to produce blizzard conditions most of

the time.

EF - Eismitte, Greenland 71° N | Elevation: 2953 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year

Temp-| > 147 |40 {32 |24 |17 [-12 |-11 |-11 [-36 |-43 [-38 |-29
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Figure 7v-25: Mean monthly temperature and precipitation values for Eismitte, Greenland.

EF - Plateau Station, Antarctica 79° S , Elevation: 3625 m

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Year

Temp.| 34 |44 |57 {66 |-66 |-69 |-68 |-71 |-65 |-60 |-a4 |32 |-56

2
Precip.
gt NA |NA |NA |NA |NA |[NA |NA |NA |NA |NA |NA |NA NA
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Figure 7v-26: Mean monthly temperature and precipitation values for Plateau Station. Antarctica.
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