Chapter 15: World Climates

Climate 1s more than just a generalization of weather, it
Includes extreme events and probabilities, it Is the sum of all
statistical weather information describing a place or region.

«Climatology Is the study of climate regions that have evolved In
response to different moisture and temperature regimes.

eTypical Climatological time scale is 30+ years.




Station: Nashville, Tenn. Type: Humid Subtropical (Cfa)
Latitude: 36°N Longitude: 88°W
Av. annual prec.: 119.6 cm (47.1 in.)

Av. Annual temp.: 15.2°C (59.5°F) Range: 22.5°C (40.5°F)
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Climatologists employ many different tools to organize the wealth
of information about earth's climates: graphs, classification
systems, and maps are among the most common

Temperature & Precipitation have been used in Climographs
and in climate classification schemes.




0 HOW DOES CLIMATE INFLUENCE OTHER ASPECTS
OF THE ENVIRONMENT?

Animal life adapts to both climate and vegetation

Solls develop in response to climate and vegetation

Landforms are constantly modified by climate-related processes

Water availability is related to humid vs. arid climates

0 HOW DOES CLIMATE RELATE TO ECOSYSTEMS?

* The interaction of climate, vegetation, animal life, soils, and
landforms creates an environmental complex or ecosystem

* Unigue ecosystems evolve as a result of differing climate conditions




d WHAT IS THE IMPACT OF CLIMATE UPON PEOPLE'S LIVES?

* Regions of extreme climatic conditions have fewer people
-- Deserts, rainforests, polar regions

Climate influences agriculture
-- Choice of crops grown and animals raised

Tourism and recreation patterns are shaped by climatic conditions

Climate and disease — relationships have persisted despite
technological advancement

¢ Climatologists and geographers study and compare
climate regions that have evolved in response to
different moisture and temperature conditions, Iin
order to enhance our understanding of these and
other relationships.




SCALE

Macroclimate: continental in scale, area =4 x 108 m?

Mesoclimate: subcontinental, area = 103 m? up to 4 x 108 m?

Local climate: a group of microclimates that characterize a
specific region, 103 to 108 m?in size

Microclimate: an individual field or park, 1 to 10* m?in area

Macroclimate

Mesoclimate

Local climate

Microclimate

Microclimates (M, — M,) Mesoclimates (Ms, —Ms.)

M, — Cornfield ' roplands Ms, — Plain

M, — Forest clearing i ores Ms, — Mountains
M; — City canyon y—Ci Ms, — Basin area
M, —Hill slope

M, — Ice field

M, — Grass cover




Factors Influencing the World Climatic Regions

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

3) Location of global high and low pressure zones/belts

4) Pattern of prevailing winds (includes migrating cyclones)

5) Location of mountain barriers
6) Heat exchange from ocean currents
7) Distribution of land and water

8) Altitude or elevation




The Simplified Koppen Classification System

 One of the most widely used classification schemes
because it is easy to apply and data requirements are
minimal.

Each climate Is defined according to set values of mean
monthly precipitation, mean monthly temperature and
seasonal extremes.

Strong correlation between vegetation boundaries and climate
regions.




The Simplified Képpen Classification System

Recognizes 6 major climatic types, designated by capital letters

> A=

> B =

» C =Humid Mesothermal (Mild Winter) Climates

» D = Humid Microthermal (Severe Winter) Climates
» E = Polar Climates

» H = Highland Climates

Analysis: E-C—-A-B - D, H: elevation based




Modified Koppen Classificati

Képpen system

First
division

Description

Description

Description

A

Tropical
Coolest month's
average temperature
-64°F180°C

Dry
Potentlal evaporation
and transpiration
exceed precipitation

Midlatitude with mild
winters

Midiatitude with severe
winters

Polar
Average temperature
of the warmest month
<50F10C

A period of less
precipitation in an
otherwise very moist
climate

Dry winters, wet
summers

Constantly wet (no less
than 2.4 in/60 mm of
rain, in the driest
month)

More precipitation than
deserts, but under 20
in/S00 mm per year
(semiarid/steppe)

Less than 10 in./250 mm
of precipitation per
year (arid/desert)

Mild with dry summer
(mediterranean)

Mild with no dry season
fhumid subtropical)

Mild with dry winter

Humid with severe
winters; no dry season
(humid-continental)

Severe dry winters
(subarctic)

‘Warmest month's
average temperature
betwesn 32°F/0°C and
50 FA0C

‘Warmest month's
average temperature
<32°F/0°C

Mean annual temperature
=B4°F/18°C (tropical)

Mean annual temperature
=B4°FME°C
{temperata)

Mean annual temperature
=84"F/18°C (tropical)

Mean annual temperature
<64°F/18°C
(temperate)

Hot summer season

Warm summer season
Hot summer season

Warm summer season
Cool summer Season
Hot summer season
Hot summer season

Warm summer season

Cool summer season

Cool summers and very
cold winters

Hot summer season

Warm summer season

Cool summer season

Cool summers and very
cold winters

of World Climates

A, Tropical -_All months above 18°C, a
critical cutoff for many tropical plants.

B, Arid and semiarid - Less precipitation
than evaporation.

C, Temperate - All months above -3°C.
Long growing seasons favor deciduous
trees.

D, Cold winter - 1+ months below -3°C.
Short growing seasons favor evergreen
trees.

E, Tundra and icecap - All months below
10°C and 0°C, too cold for trees, good
for ice.

H, Highland - Mountainous regions
where temperature varies sharply with
altitude.

f, wet all year
w, dry winter or low sun
s, dry summer or high sun




Table A: 30 Year Data

Month Mean Air
Temp (°C)

lanuary
February
March
April

May

lune

July
August
September
October
Movember

December

Monthly Accumulated
Precipitation (mm)

Additional Pth information needed:
Does 70% or more of the precipitation fall in the summer?

In the winter? Or neither?

April-5ept. are summer northern hemisphere/winter

southern

October-March are winter northern hemisphere/summer

southern

What is Your Climate Classification?

Data Sheet
Location:
Lat/Long:

Table B: Calculations
Abbreviation Description

Tann Annual Air Temperature (°C)
fAdd all 12 Mean Air Tempergtures and divide by 12]

Tmin Air Temperature of the Coldest Month [°C)
[The lowest value in the Mean Air Temp cofumn]

Air Temperature of the Warmest Month (°C)
[The highest value in the Mean Air Temp column]

Accumulated Annual Precipitation (mm)
fAdd all 12 Maonthly Accumulated Precipitation Values]

Precipitatiocn Threshold (mm)

[If 70% or more precip. falls in summer then Pth = {Tann x2 +28
If 70% or more falls in winter then Pth = Tann x 2
if netiher of the above, then Pth = (Tannx2 + 14]

Amount of Precipitation in the driest menth (mm)
[The lowest value for Monthly Accumulated Precipitation]

Amount of Precipitation in the wettest summer menth (mmj
[Identify summer, the highest Monthly Accumulated Precipitation in
thess months]

Amount of Precipitation in the driest summer menth (mm)
[Identify summer, the lowsst Monthly Accumulated Precipitation in
thess months]

Amount of Precipitation in the wettest winter menth (mm)
[identify winter, the highest Monthly Accumuloted Precipitation in
thess months]

Pwmin Amount of Precipitation in the driest winter menth {mm)
[Identify winter, the lowest Monthly Accumulated Precipitation in
thess months]




Modified Koppen Classification of World Climates
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Modified Koppen Classification of World Climates
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World map of Koeppen climates.
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H = Highland Climates

Ice and snow

Alpine meadows

Elfin woodiands

Montane cloud
forest

Grazing

Pasture

Barley, beans, wheat,
orchard crops

Manioc, apples,
wheat, maize

Coffee, manioc

Maize, coffee, rice,
sugarcane
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1200
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Tropical rain-
forest
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rubber, rice
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Climate and Natural Vegetation

Vegetation is the
most visible
expression of climate

Subarctic

Middle latitude

Decreasing precipitation

Influence of latitude and moisture on distribution of biomes
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Climate and Natural Vegetation

. Vegetation is the
Vf.-'l'!lttaker Biome Dlagram L.
Eammmriies et sy most visible

1975,
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Classification of Global Natural Vegetation

Trogse of Carcer

0 -
L]
1 -1} 150 (] 10 120 10 — 100 : .I)g
Lovgiude wist of Goaivmich
| Tropical Raindorest (inchedes Monsoon Forest)
Other Tropical Farest
Meditarranean Middle-Lafilugde Forest %
Broad-Leal and Mixed Middle-Latitude Forest Trogic of Capricom
Coniferous Forest
0
Tropical Grassland
Mididlie-Latituda and Border Tropical Grassland
Tundra and Alping Maadow “
Desort Vegetation
Little or Mo Viegetation 5
B
1] 1000 2000 3000 4000 Kilpmaters
= . Antarcic Circle
0 1000 2000 3000 Miles %
L]

@ 2007 Thomsen Higher Education

i wn
- ¥
Tropie. of Clorcom =
r-
n k=Y
w0
®
1]
;i [e .
)

A Wastern F‘nragmp‘hlc F‘.'()Jtll_;lloll
developed al Westemn lllinais University

& 2007 Thomson Higher Education




