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Climate, its Causes and Classification




Climate:
The statistics of weather averaged over a long period

The standard period of 30 years is defined e Gk )3 lgn g Of bl 0ldl

"Climate is what you expect, weather is what you get."

Climate is determined according to assessment of variation
of temperature, humidity, air velocities, atmospheric
pressure and precipitation
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The World Meteorological Organization (WMO)
describes “normal climate” as reference points to
compare current climatological situation to that
of the past.
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climate system generates a region's climate comprised from five components:
atmosphere, hydrosphere, cryosphere, lithosphere, biosphere.
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Which factors determine a region’s climate?

" Latitude _Lilas o

= Altitude & Elevation s xl ;i sls)|

= Terrain and proximity to large water bodies, mountains, or other surface features
(9 ol iz < 055) Lomaj 2)lgs b ipglonas

= QOcean circulation patterns  Luglsl ol bl

= Long-term atmospheric circulation il s s jls @l

These factors affect the range of temperature and amount of rain or snow.
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In turn, climate influences the region’s ecology.
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------- Medical and Physical Health
» Changes in fithess and activity level
* Heat-related iliness
* Allergies
* Increased exposure to waterborne
and vector-borne illness

Mental Health

+ Stress, anxiety, depression, grief,
sense of loss

+ Strains on social relationships

» Substance abuse

» Post-traumatic stress disorder

Community Health

Increased interpersonal aggression
Increased violence and crime
Increased social instability
Decreased community cohesion
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Climate Classification
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Climes or Clima was
defined in Ancient
Greece to explain the
weather affected by the
latitude of the region.
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Two methods of modern climate classification:
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Genetic methods — based on the causes of climate

Concentrate on relative frequency of air mass types or location
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Empiric methods — based on the effects of climate

For example, climate zones explained by plant hardiness or

evapotranspiration
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Koppen classification s sau s

The most commonly used

‘World map of Kdppen-Geiger climate classification
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This model depends on:
Average monthly temperature cleb gls e
Precipitation L

Five primary types: A) tropical, B) dry, C) mild mid-latitude
(temperate), D) cold mid-latitude (cold continental), E) polar.
B ¢ dp Jatme ¢ Jatme ¢ S ¢ ol gl tad gl (g dws =
Secondary types: rainforest, monsoon, tropical savanna,
humid subtropical, humid continental, oceanic climate,
mediterranean climate, desert, steppe, subtropical climate,
polar ice cap
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rainforest

mediterranean

tropical humid
savanna subtropical

subtropical

humid
continental

oceanic climate
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1st

A (Tropical)

2l gl

B (Arid)

C (Temperate)

RV

D (Cold continental)

S g J.»“..q.a

E (Polar)

2nd
f (Rainforest) L
m (Monsoon) _c.s
w (Savanna, Wet) cs)s o5 wsbye
s (Savanna, Dry) cs,s o5 Sas
W (Desert) L.

S (Steppe) Ll

s (Dry summer) is bl
W (Dry winter) s ol

f (Without dry season) es Jas o5

s (Dry summer) is bl
w (Dry winter) s b
f (Without dry season) s Jas o5

T (Tundra) s

F (Eternal winter, ice cap) oo atues

3rd

h (Hot)
k (Cold)
n (With frequent fog)

a (Hot summer)

b (Warm summer)

¢ (Cold summer)

a (Hot summer)
b (Warm summer)

¢ (Cold summer)

d (Very cold winter)




Macroclimate .1 ds
climate of a larger area such as a region or a country

Mesoclimate ../ L
climate of a particular area restricted to hundreds of meters
to a city.

Microclimate ..i.-

localised climate of a place or even around a building which
may differ from the surrounding areas due to the geography,
solar, and wind exposure of it.

Microclimate on a Hill
They have influence on the energy performance and > Sun’s rays -

environmental performance of buildings.
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NORTH POLE (30° N, Latitude)

'© 2012 Encyclopadia Britannica, Inc.

Latitude & Longitude

Coordinate system
position or location of any place
on Earth can be determined and
described.
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point located at North Pole
40° N, 30° W
90" parallals

4
70°

I

8 &

20"
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» Equator
© 2010 Encyclopadia Britannica, loc. Prime Meridian

Distance between latitudes
almost 111 km

FACTS ABOUT LINES OF LATITUDE

* Are known as parallels.
* Run in an east-west direction.

* Measure distance north or south
from the Equator.

* Are parallel to one another and
never meet.

* Cross the prime meridian at
right angles.

* Lie in planes that cross the Earth's
axis at right angles.

* Get shorter toward the tﬁoles,
with only the Equator, the longest,
a great circle.

@ 2012 Encyclopadia Britannica, Inc.




Different
absorption of sun
rays makes day
and night and also
different climate

+90° N [atitude

> 45° N latitude

)' — g 0° latitude

45" § latitude

Why Same
latitude, different
climate...?
According to water
bodies
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Latitude from
25.2919 to 39.6482
and longitude from

44.7653 to 61.4949.
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Mean daily radiation in Iran 4 kwh/m?2
Annual sunny days: almost 280 days

Area of the country * 280 * 4 =
18421760000000 kwh/year
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Sunlight is a portion of the electromagnetic radiation by the Sun.
Visible, Infrared, Ultraviolet

Earth’s atmosphere filters the sunlight
sunshine, combination of bright light and radiant heat

Direct irradiance is at least 120 W/m?2
Average of the entire earth surface 164 W/m2 per day

Ultraviolet radiation in sunlight is source of Vitamin D and may cause Mutagen.
Sunlight takes about 8.3 minutes to reach Earth from the surface of the Sun.

Sunlight is a key factor in photosynthesis
150,000,000 kilometers

T

| h”g ) 300,000 km per second %
\

= 500 seconds
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Gamma ray X-ray  Ultraviolet Visible Infrared Microwave Radio Radiation Type
1012 1071 10°° 0.5x10° 10° 1072 10° Wavelength / m
i jo’® fo'e 10" 101 810 1g* Frequency / Hz
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The types of electromagnetic radiation are broadly classified
into the following classes:

Gamma radiation

X-ray radiation

Ultraviolet radiation

Visible radiation

Infrared radiation

Terahertz radiation

Microwave radiation

Radio waves

[ Radic ] [M]crowwe] [Infrared] [Uisible:] [Ultrmriulet] [H~ra3r] [Gamma Ray]

10¢ 107 1 10 10 10 104 1w g™
Wavelength in centimeters

About the size of...
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Buildings ~ Humans  Honmey Bee  Pinhead  Protozoans Iolocules Atoms Atomic Muclai

| radiation
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Micro-

waves |

radic

waves

Visible | 1
-l NIR

Class

HX
lonizing |

SX

EUV

NUV

MIR

FIR

EHF

SHF

UHF

VHF

HF

,41 F

LF

VLF

C
.
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Gamms rays
Hard X-rays
Soft X-rays

Extrame
ultravioist
Near
ultraviolst
Near infrared
Mid infrared
Farinfrarad

Extremely high

frequency
Super high
fraquency

Ultra high

requency

Very high

requency
High
requency
Medium
requency
Low
requency
Very low

frequency

Ultra low frequency ||

Super low
frequency
Extremely low
frequency

Freq-
uency

| 300 EFz |

30 EHz

3EHz |
| 300 PHz

| Wave-

length

1pm

10 pm
100 pm

1nm

10 nm

100 nm |

fum

10 pm

“nm
o0 gm

1 mm

10 km

100 ke |

1 Mm

10 Mm |

100 Mm

Energy

1.24 MeV/

124 keV

| 12.4 keV
1.24 keV

124 eV

12.4eV

1.24 eV

124 meV

124 meV

1.24 meV

124 peV

12.4 peV

1.24 peV

124 neV

12.4 neV

24 neV

124 peV

12.4 peV

1.24 peV

124 feV

12.4 feV
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Earth's energy budget

The energy Earth receives from
the Sun.

Earth’s heat engine

A part is distributed
throughout the Earth’s climate
system:

Water (hydrosphere), ice
(cryosphere), atmosphere,
rocky crust (lithosphere), living
things (biosphere).

A part is radiated back into the
outer space.

EARTH’S
ENERGY
BUDGET

- T
Absorption
of Solar
Radiation by
Atmosphere
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The Sun's Rays

Antarctic

Rotation Axis

23.4°)

Y Arctic

\ circle

Equator

v
O

circle

© timeanddate.com

490" N latitude

March 20 or 21
(equinox)

December 21 or 22
(solstice)

June 20 or 21
(solstice)

September 22 or 23
(equinox)

Robin Storesund

winter
salstice

observer's
horizon
S(N)

summer
solstice

observer
facing north (south)
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Earth's axis is tilted 23.5 degrees from the plane
of its orbit around the sun. But this tilt changes. Perpendicularo the Eciiptic
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Arcl
Tropic of

‘-/ijis of Rotation

Tropic of Capricom
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summer solstice (June 21)

N polar day (6 months of day)

Arctic Circle (66.5° N)
24 hours of daylight

. Vam Tropic of Cancer (23.5° N)
~ 13.5 hours of daylight

‘( Equator (0°)
' / 12 hours of daylight

Tropic of Capricorn (23.5° S)
Lol 10.5 hours of daylight

s Antarctic Circle (66.5° S)

polar night (6 months of night) 0 hours of daylight

Photo: Shutterstock
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