
Climate and Environmental Factors·~ 

• 
Environmental factors are a major determinant on the pattern 
of living and ways of building for the population of the 
Caspian region. Houses were designed and positioned so RB 

to respond to the local climate and to create comfortable 
conditions for the inhabitants. FP-'"ltures, as for cxnmpl,. . 

roof details, make use of locally nvA.ilable materinln to 
protect livine spaces against severe climatic conditions. 
Roof a often slope to the ground on the aides of the house. 
facing the heavy rains A.nd winds, protecting the walls as 
well as covered indoor and outdoor spaces. Porches (aivrut8) 
are positioned to accept solar radiation during the winter: 
months and provide n dry outdoor living space !or most ~r 
the year. Outdoor covered living and sleeping spaces :!or 
summer use Rre located in well ventilated areas so thit ~..t 
rnovement can help cool the body by evaporation. Beni~~· 
the coastal plain· are distributed so that the breeze ;~~ 
is essential for comfort in the warm humid eummeré, ·:f.'- ' 
f'd to ri1ove throw~h th':! nett l ement rrln ti ve ly unobstructedt 
Buch clim8tic responses are maximin~d in the indigenous built 
environment and ar~ studiP.d for tlir' lessons whlch can 15~ 
learned in contemporary building. 

In our discussion of climatic factors we will f irst look at 
major climatic influences in th~ rP~r,ion. The "macro-climate" 
of the Caspian differs dramatically from other areas or Iran, 
but nlao shows variRtions ns one mov0R fron.west to east. 
Local topogr:i.phical conditions nlso n.f f ect the clim:1 t~, GU Ch 

n.s proximi ty to the s~a and the T'l011 nt ains. More particu 1.,r J.-' , 

the micro-cliITJate within which thP. liouse or sett;lement is sit: · 
uated is important in tP.rms of comfort conditions for inlvlbi­
tants. These micro-climatic factors may be easily rnodifi~rl 
to suit human comfort requirernents by controlling elem.,,nts in 
the built environment. Micro-climntic studies o.r particulnr 
bouses were carried out by the authore using portable meteor.-
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ological equipment in order to diecover reeponses of the 
house to pal"ticular envirorunental conditions. 

Macro-Climate: 

The coastal plain of the Caspian Sea and. the northern ~lopes 
of the mountains that overlook this sea, are clirn1tically 
very different from the rest of the country. This Caspian 
type of climate is best characterised by moderate tempera­
tures, small annual and diurnal ran~es, very high humidity, 
strong land and saa breezes and local winds, and very high 
precipitation, var;ring normally between 1 9000 and 2,000 mm. 
spread over the different seasons. The combined ~esult of 
the above-mentioned conditions can be seen in the luxuriant 
subtropical f orests which caver the northern slopes of the 
Elburz to a height of about 2500 mm. .· 

" Average annual precipi tation: dry subhumid • 250-500 lllllh·-

moist subhumid • 500-1 ,QdÎ) inm. 

humid • 1,000-2,000 mm. 
Ninirnum rainfall is in June, but no actual drought; atrnos­
phere humid. Difference between July and January me~n temp­
eratures is about 20°0. Annual precipitation is over 600 mm. 
and generally much more. Mean ternperature for January ie 
below a0c. 

In this report general macro-climatic data is illustrat~d 
for each region on a standard chart (see accompanying chart 
for Bandar Pahlavi). 
i) The range of averar;e rnonthly maximum and minimum temp­

eratures. 
ii) The range of avP-rae;e monthly maximum and Mini11mm rr-lnt i •:,.... 

humidities. 
Meteorological (for rnacro-clim~te) ct~ta is listed for P~ch 
region in chart forrn to provide a climRtic profil~ for nach 
area studied. Since the rnethod of presentation is r.raphic, 
the climatic variations between regions can easily be oom-
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pared. In reference to the example chart tor· Bandar Pahlavi, 
the continuqps vertical columns represent months of the ;year,­
while the various aspects of the climate are listed down the 
le!t hand side. The first three - air temperature, rel~tiv~ 
humidity and effective temperatures - are drawn as bar r:raphn 
representin~ the averag~ daily ran~es for each month. The 
urrier limit indicates the averap:e l"'laximum and th~ lower lirn-­
it of the bar indicates average minimum. Wind directions 
when available are shown as monthly averaees. Rainfall is 
shown by a bar f.raph, indicatinf, the amount of monthly rain­
fall in millimetres. 

(j 
i) Temperature is presented measured in metric units ( C.). 

ii) Relative Humidity represents the percentage of water 
vapour in the air. 100% relative humidity indicatP.e 
that the air is completely saturated with water ~apour. 
The quantity of water vapour in the air influence~ the 
human body' s perception of temperature. When air-,. temp­
eratures are high a person is more likel;y to feel thenn­
ally comfortable if the air is dry (i.e. a low relativ~ 
humidity). This is due to th~ ph;ysiological function 
of perspiration. The water on the skin's surface evap­
orates into the air (thus causing evaporative cooling) 
at a rate depending on the def,rP-e of relative humidity. 
The Caspian'è hi~h relative humidity means th.qt the humPn 
body has difficulty in cooling itself by perspiration. 
Therefore one feels uncomfort8.bly hot during the summer 
season even when temperatures are onl;y moderatel;y warm. 

iii) Effective Temper~ture is a useful indication of how thn 
averR.p;e person senses hent or cold. It hriri b"r:·n rihown 
th[lt thP body's f0elinc of terq,rr:i.ture is rel:i';"d Lr1 tJ,. 

rate .'l t wriich it Crln cool itself, which i:..> pnet:l;y <f•]fJ('!' ... ent on relative humidity. The effective tempsrature ir 
therefore a measurement of the body'.s sense of tempernt:"' · 
and is calculated from a combinntion of the me~sur~ct 
temper: 1 ture, the relative humidi ty and the air movem·Emt:. 

iv) Air Movement assists the body in cooling ... _itself as it 
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aids evaporation from the Gkin's surface by replacing 
the sati1ratêd air. Air movement is particularly impor­
tant in regions havinf, a moist atm~~phere .such as coaet­
al areas of the Caspian. 

v) Therm~l Comfort Conditions are a physiological 5tntr. at 
which Rn individual feels n1?.i;t:ber tao wnrrn nor t;oo ~old, 

nnd nt which thP hody Cll!t Joiw its cxc,.:i·: hr•:1t nt :•11 

optimum levf'!l. GP.rn~ f'rl ll :V' rropl~ bACoMe ':;o :\ d PP:I'f'" ;i r 

climatized to th~ir 16cal conditions. Th~reforA thA 
"Comfort Zone", or ranr;e of comfort conditions, is vari­
able and is dependent upon the local environment. The 
Comf ort Zone noted in this report is calculated from 
local statistics and employs a formula developed by the 
Development Planning Unit in the United Kingdom. In 
p;enP-ral, in the C::ispirtn r~p;ion the comfort zone hAa be,..n 

calculated to extend from 19.2°c. to 24.2°c. 
The comf art xone han bN'n superimposed upon the &l,tecti V"' 

temper~ture bHr chart. From this chart it is now;_;;,poseihlr 
to establish critical times when one finds envirori.mental 
conditions to be too hot or tno cold. 
From the accoMpanyinf, climatic chart for Bandar Pahlavi 
it can be seen that durine; th.- summer months of June 9 

July, August and to a much lesser extent September, d~y­
tiÎlme effective temperntures are in excess of the comfor1. 
zone. During these times Rir ~ovement may assist in 
cooline; the body. It can 11.lso b,, seen from the same ch., d; 

that for six rnonths, from Novrmb0r until April, even 
dRytime temperatures are cold nnrl bPlow thP comfort innr. 

Local Clim~tic FRctbr~: 
Sea Winds 

Bodies of water are known to rnoderate the temperRtur~r: of 
land nearby, because water heats up and cools at a r~te TT1Uch 

slower than land. The difference in temperatures of air ov~1· 
the land anct water causes pressure dif f erences which in turn 
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induce localised winds. Air movement occurs from areas ot 
hif,h pressu~s to areas of low pressures. Durin~ the dRy­

time both the land and the sea arP subject to the same int~n­
si ty or solar radiation, hut the temperature of th~ lr-i.nd riFl'' F 

faster than that of the sea. Because the land has b~com~ ho'­
ter, a relatively low preAeiure R.rea is created. A conv("lction 
system is set up wi th air moving from the cool hip:h~r r'r"'EJfl'' · .. 

area ov~r the sea to the land. As the lanrl co1 ls in th" af t r-­

noon and the pressure differences equalise, the velocity of 
air movement drops. In the evening, land temperatures drop 
below sea temperatures when the land begins to loee heat rad­
iation to the nieht sky. A high pressure area is formed ovcr 
the land and therefore offshore land breezee prevail. 



Mountain Winds 
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.Mountain Winds 

• 
Mountains or bills have the affect of physically altering 
wind patterns by simple deflection or by channelling windA 
down valleys. 

LooR-1 winds are induced on mo11ntni.n slopes by tlrn str11t:ifi~;1-

ti on of air of different t("MpPr·1tures. Durinr; thP. d.:iyti ,.,,~ · 

the slopes recei vintr, solar radiation heat up. Warm air on 
these slopeA is lir;ht nnd therPforn nscP,nds, crl"!ntinr~ a low 
pressure aren.. Cool air which hnn collected in the valley 
durin~ the ni~ht, bein~ of a hi~hAr pressure, moves up th~ 
slope towards the low pressure area. Daytime upslope cool 
breezee are created in this manner. 
During the night, the valley slopes loee heat by radiation 
to the sky and become cooler. Air on the elopes ie coglêd 
and becomes denBer and heavier and descends down the ~-li.et 

,,.-~·v-. 

slope, creatine; nir;ht-time clown slope breezee. J .. ,:~T ·. 
Effect of Altitude on Climate 
The accompanying climatic chartsJ clenrly demonstrato the· 
effect of increasinB altitude on climatic factors. The 
stations chosen follow a section through the Sari plain in 
Mazandaran and the Alborz mountains adjacent. 
Stations Altitude - metres 

A. Babol 

B. Shahi 

C. Kareh Sang 

D. Gnrr-;at 

E. Afra ChRl 

F. Lar 

0 

150 

500 

700 

1,000 

2,400 

Temperntures and relntive humiditieR show a cle::ir tr:imJenc.:-; 
to fall with increnaj.n~ altitude and exhibit grc~tcr rnnr~­
Similarly, rainfall declines ao altitude increases. 

•1 Rudolf Geic;er, The Climate lfear the Ground, 1965, chap. VIL 2 ~-' . 
• Iraninanl1eteorologicnl Dept., Meteorolo_gical Year Book~ 1n•., ~-
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