
the o b s e r v a t i o n  of the sun m o v e me nt  above 

the h o riz on in the different parts on 

E a r t h ,

If we analyse, then, the sun m o v e m en t  on 

the Tem per ate  Zones, we will notice that 

it happens on an o bl i qu e  plane in 

r el ation to the obser ver .

In this case the d i r e c t i o n  of the sun 

appears as a second v a ri ab l e  to d e t e r m i n e  

the exact sun p o si ti o n  in a p ar t i c u l a r  

m o m e n t .

Two d if fe ren t types of su nd i a l s  wer e then 

invented to c a l c u l a t e  the solar time 

which c o rr e s p o n d s  to the sun p o si t i o n  

duri ng the day, one is the" a l t i t ud e 

dial" and the o th er the" c ompa ss dial".

The first one was i nve nte d by the 

equatorial people, F i g . 31; the second 

appears later, in the T e m p er a t e  Regions, 

F i g . 32.

THE SUN A LTITUDE

F i g . 31

To m e asur e the sun alt it u d e  all we have 

to do is to point a ruler in the sun's 

dire cti on and m e a s u re  the angle cr ea te d 

with the horizontal plane.

In the tropical regions, the Sun m oves 

almost in a vertical plane in re lat ion  to 

the observer.

During the day, the most important v a r i a ­

tion is in its alti t u d e .

F r o m  t h i s  p r i n c i p l e ,  a v e r y  s i m p l e  

i n s t r u m e n t  w a s  c r e a t e d .  Its s h a p e  is a 

quarter of a circ le or a "quadrant" w hi ch 

t e r m  w a s  g e n e r a l i s e d  to n a m e  s o m e  

c h r o n o m e t r i c a’ in stru men ts.  Fig.33

©



Q U AD R A N T DIALS. RING DIALS, G H O H O M , 

lil MICYCl I DIAL, SHf PHI RO DIAI

Ihe Q u ad r a n t  Dial

The Q ua dr a n t  Dial dates from far 

antiquity.

It is a plate in form of a quarter of a 

circle that is contained by two straight 

sides which form a right angle between 

t h e m .

At the v e r t e x  a p l u n b  line is s u s p e n d e d .  

Thr? q u a d r a n t ,  w h i c h  p i v o t s  a b o u t  the 

p o in t  o f  s u s p e n s i o n ,  has s i g h t s  w h i s h  

a l l o w s  o ne  of its s 1 a e s to be a l i g n e d  

with the j u n Ms rays.

The angle which the aligned side makes 

with a vertical line,is the sun altitude 

i angle. It can be read off the quadrant 

scale where the plumb -li ne crosses its 

ca l i b r a t i o n s  F i g . 33.

From the moment the sun rises on the 

horizon, the first hour, until the moment 

it gets to t .? highest position - the 

zenith - the sun's altitude will never be 

bigger than 90°.

Between hour 1 and the Zenith which means 

midday, ve can divide the day time into

"At TITUDF D I At S"

The Egyp tia ns d i v i d e d  their q u a d ra nt  into

6 equal parts as the i ndi gen ous  e n g i n e e r s  

of the sub-tropical region s did, and the

E u r o p e a n s copied t h e m  as we can see f ro m  

the e x a m p l e s  l e f t  to us f r o m  the M i d d l e  

A g e s .

as many f ra ct ion s as we like.

Fi g .32 .

As we know today, the S u n ’s path is



hi g h e r in Su m m e r  than in Wint er which 

m ea ns  that for the same hours dur ing  the 

day, the sun alt itude varies during the 

y e a r .

F i g . 33.

It was in Europe, only as late as the 

XIII Century, that the design of the 

sundial was es s e n t ia ll y  improved by 

adding to the scale of hours a scale to 

give a relat ive  date.

Other m o d i f ic a t i o n s  took place like the 

c on f i g u r a t i o n  of the lines r e p r e s e n ti ng  

the hours which sometimes were straight 

or p ortions of circles depe ndi ng on who 

the m a n u f a c t u r e r  was.

A cursor was added to the p l u mb -li ne:  the 

former would run along the latter and its 

positi on wouul be fixed d e p e n d i n g  on the 

d a t e .

When the sundial is turned to t h 2 sun, 

the shadow of the cursor will be 

p ro jected over the time -.cale i ndi c a ti ng  

the hour.

The Ring Dial

There is a n oth er i ns tr um en t  w hich 

measur es d ir ec tl y  the sun's alt itu de - 

the "Ring Dial".

T i.ere are a few mo de l s  datin g from 

Imperial Rome.

They are small c yli ndr ica l br ac el e t s  

relativ ely  wide for their di ameter.

To use them, we suspe nd them o r i en t a t e d  

to the sun.

The sun's rays will pass through a little 

hole s t rat egi cal ly p os it i o n e d  on the ring 

and it will strike on a scale drawn on 

the inside of the ring, which will give 

us the hour and date. F i g . 34.

The Gnomon

The direct o b s e r v a t i o n  of the sun is 

di fficult because of its glare.



It was a big step forward when the s u n’s 

mo ve m e n t  was studied by m eans of the 

Gnomon shadow. F i g . 35.

The ter m "gnomon" comes from the Greek 

and m e a n s  "indicator". It ge ne r a t e d the 

word "gnomonic" which is the scie nce  that 

studies the sun dials.

The i ndicator can have d i f f ere nt forms as 

we'l as different dispo sit ion s.

F i g . 34.

It is the shadow of its tip which marks 

the hour on a scale drawn for that

p u r p o s e .

The Eg y p t i an s left us Compass Dials based 

on the gnomon dating from XV C e n tur y B.C.

F i g . 35.

"P ortable Dials".

Close by B rat i s l a va  a small Roman dial

was d is c o v e r e d  that pr oba bly  dates fro m

the XII C e n tu ry  B.C., based on the same

p r i n c i pl e - the gmomon - with the

d i f f e r e nc e that this one is much mo re  

ac cur ate  than the E gyptian ones, F i g . 36

Hem i eye lie I) i a 1

Large scale sundials also e x i st ed  dur i n g  

the G r a e c o - R o m a n  time. Some, carved in

©
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marb le,  surviv e to our days.

They c o n s i s t e d  of a hollow h e m i s p h e r e  

w h ic h  r e p r e s e n t s  the inverted image of 

the firma men t.

mo de r n era.

They were made out of man y d if fe ren t 

mate r i a l s,  such as bronze or ivory, also 

v ar yin g in size.

F i g .36

I They are call ed he mi cy c l e  or h e mi s p h e r e  

dials.

An int er e s t i n g e xa mpl e is the one found 

in Pompei in 1854, f i g . 37.

Some of these he mic yc l i c  dials have a set 

of lines c o m p l e m e n t i n g  the scale for the 

hours, r e p r e se nt i n g  the Zodiac signs, 

w hi ch gives the date.

These dials were rrwinufactured until the

F i q . 3 7

The Japanese, who from the XVIII C e ntur y 

co pie d the E uro pea n sundials, made a 

he mi cy c l e  dial - "hidokei" - with only a 

few mi l l i me te rs  in diameter.

The S hepherd's Dial

A final example of the A lti t u de  Dials is 

the so-called s h eph erd 's dial.

It is bas ica lly  a column the capital of 

wh ich  acts as a gnomon.

©



The c a pita l turns and iy be related to a 

p a r t i c u l a r  month in a cco r d a n ce  to a 

scale.

We can still find them being used t oda y 

by the shep her ds of the Py renees. F i g . 38

The g n o m o n  is then turned to the sun, and 

its positio.i is correct when its shadow 

is v ertical

The length of tne shadow gives us the 

hour, whi ch we can read on the helicoidal 

cu rve  r e p r e s e n t i n g  the hours.

The S h e p h e r d  dials date 

b o o ' n n i n g  of the- XI Century.

f rom the

F i g . 38

They are very simple and strong, but at 

the same time very elegant and practical.

COMPASS DIALS

A N A L E M M A T I C _ S  U N DIA L , E Q UINO C l Al D I A L , AND 

A ST RO NO M I C  RING DIAI

A n a l e m m a tic Sundial

If one sticks a rod or s tyle into the 

ground it will be easy to see that in the 

T e m per ate  Zones as the hours p r og re s s  the 

shadow of the style will p r o j ec t a 

se m i - ci rc le  on the horizontal plane.

This simple o b se rv ati on g e n e r a t e d  the 

idea of getting t‘e time of the day by 

the dir ec ti on  of the shadow.

But as we know today, the r ead ing  of the 

time duri ng the day and duri ng the year 

is not as s tra ightforward.

Only in 1644 did the french g e om e t e r 

V a u sel ard  dis cov er that thu d i r e c t i o n  of 

the style shadow would cha n g e  for the 

same time of the day, along the year.

V u s e l a r d  m a d e  t h e  s u n ’s r a y s  p a s s  

t h r o u g h  t he  t o p  o f  a g n o m o n  a n d  he 

v e r i f i e d  t h a t  the sun's m o v e m e n t  d u r i n g  

the day projected a cone the i n t e r s e c t i o n  

of w h i c h  with the horizontal plan was an

©
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el lip se.
desc rib e a r e gul ar m o v e m e n t  around it.

From this e x p e r i m e n t  a new sundial was 

created: the ana le mm a t i c  sundial.

The o b s e r v e r  w o u l d  have to s t a n d  on a 

l i n e  g r a d u a t e d  w i t h  a s c a l e  f o r  the 

m o n t h s .

The p r o j e c t i o n  of the shadow of his own 

head wo uld  ind icate the hour on the 

ana 1 e mm a  t i c ellipse.

A no the r very interesting example, based 

on the same principle, is the m ag ne t i c  

sundial invented by Dieppois Bloud in 

1686.

In this case ? compass is at ta c h e d  and 

its n e e d le  would point the hour on an 

e 1i p s e , F i g .39.

f q u i n o c i a 1 Dial or Equatorial Dial

As m e n t i o n e d  above, it was only in the 

XIII C e n t u r y  after the pub li ca t i o n of the 

S ac r o b o s c o  tre ati se that the a pparent 

path of the sun around the E a rth' s axis 

was u nde rst ood .

The F.arth's axis as we know, is dir e c te d 

to the North Star.

If we place an a x is- sty le o r i e n t a t e d  in 

the d i r e c t i on  of the North Star, we will 

verify that, during the day, the sun will

F i g . 39.

For the same place, and the same hour of 

the day, the shadow of t.he axis-st yle  

will point in the same dir ect ion  

inde pe nd en t l y  of the date.

F i g .40 a )

I
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From here, we can mark on any surfa ce the 

c o n s e c u t i v e  d i r e c t i o n s  pointed by the 

shad ow  for each hour.

This t i me - s c a l e  will then be valid for 

the w h o l e  year.

F i g . 40 b)

If we place the surface c on ta i n i n g  the 

t im e- s ca l e  on a plane, p e rp e n d i cu la r  to 

ihe ax is- sty le,  this will mean that the 

above m e n t i o n e d  plane is parallel to the 

equato r.

B e c a u s e  t h e  s u n ' s  m o v e m e n t  at t h e  

E q u i n o x e s  h a p p e n s  on the p l a n e  of f's 

t q u a t o r  t h i s  s u n d i a l  w a s  n a m e d  t h e  

Eq ulnocial sundial.

In tnis case the time d e ma rc at i o n  is very

easy b eca use  the shadow a dva nce s with a 

c o n s t a n t speed, therefore, the spaces 1n 

b e t w e e n  the h o u r  m a r k s ,  are e q u i d i s t a n t .  

F i g . 32.

When an equator ial  sundial is of the 

p or ta bl e  type, a compass i.iust be attached 

to the a x i s - s t y l e  base, to o r ie n t a t e  it 

towa rds  the North Star.

An a dju s t m e nt  acco rdi ng to the latitude 

also has to take place and for this 

p u rpo se anothe r scale must be attached.

Many types of p ortable equatorial 

su ndi als  were evolved.

F i g . 41 .

0



In the XVII C e n t u r y  a flench w a t ch m a k e r  

named Regend made a morel that became 

famous for its be aut y and accuiacy, 

F i g . 32.

During the r el igi ous  war this c r a f tsm an 

e m i g r a t e d  to Ge r m a n y where he chtngcd 

hi s name .

E v e n t u a l l y  in A u g s b u r g  a f a m i l y  of  

w a t c h m a k e r s  n a m e d  R u g e n d a s  w a s  found 

wh ich  .;as famo us for its little sundials 

w h i c h  In fact w e r e  v e r y  s i m i l a r  to the 

french model.

Michael B ut t erf iel d was also a very 

famous w atchmaker.

P r o b a b l y  f r o m  an E n g l i s h  f a m i l y  b u t  

d o m i c i l e d  1n Paris, he was n o m i n a t e d  th'» 

e n g i n e e r  t o  t h e  c r o w n  1 n 1 6 8 0 .  

j F 1 g. 4 0 . a )b ).

( The A st ro n om i c  Ring Dial

I The A st ro n om i c  Ring Dial is a very 

j int ere sti ng va riation of the equatorial 

sund i a 1 .

It was created dur ing  the be g i n n in g of 

| the XVIII Century and it was very popular 

b e c a u s e  of Its s o l i d  n a t u r e  and p o c k e t  

d imensions.

1 fi thi case the ax is- st yl e  was replaced

by a little square rail o c cu p y i n g  the 

d ia met ric al position of a ring, which 

re pr es e n t s  the meridian, and 1 s suspended 

by a s m a 11 loop.

In this little rail slides a block with a 

pi nh ol e  in it; this being adj u s t ed  for 

the sun's d ec li na tio n by means of a scale 

on the plate.

F i g . 42.
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A second, sliding ring or e qu a t o r ia l 

ring, w it h i n  the first is d r ill ed w i t h  a 

conical hole with its apex t o w a r d s the 

inside, and d i vid ed into the 24 hours.

When the sun's rays pass t h i o u gh  the 

hole, they make  it spot of light upon the 

o pp os it e  inner face of the ring, s h owi ng 

the hour.

made. F ig .42.

It is interest ing  to note that when the 

mecha nic al w at che s wer e invented, p eop le  

still used the p o rt &b l e  sundials to set 

the time.

MULT I PIE DIALS

These s und ial s were m a n u f a c t u r e d  m o s t l y  

in England, F i g . 41.

They are very beautiful sundials and also 

fairly accurate.

In German y ta lented and am b i ti ou s 

c ra ftsm en create d sets of a st ro n o m i c 

i n s t r u m e n t s ,of pocket size, m ade of 

g o l d -pl ate d copper, f ine ly  engr ave d,

and conta ine d in small little boxes.

Some of these sets would include even 

astrolabes. F i g . 43.

F i g . 43.

Some rel ati ve large standing ones were
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The c o m p a r i s o n  of c lim ati c data and the 

r eq u i r e m e n t s  for thermal comfort provides 

the basis for the s election of building 

form and bu il di n g  ele ments a p p r o pria te 

for the climate.

The size of windows, the insulation value 

of the roof, and the optimu m ori ent ati on 

of b u il d i n g  form can all be selected to 

give the req uir ed internal environment.

It is also possible, using the same 

cr ite ria , to d e t erm ine  zones in which 

c er t a i n  r e qu ir em e n t s exist, and to 

de t e r m i n e  the ap pro ximate b oundaries

F i g . 44 .

where a cha n g e  in the c l i m a te  and a 

change in thermal comfo rt r e q u ir e m e n t s  

should be r ef le cte d in changed bui ldi ng 

form or c hang ed bui l d in g elements.

A number of d i f fe re nt  c l a ss i f i c a t i o n s  of 

climate zones have been d e v e l o p e d  by

g e o g r a p h e r s .

The common factor w hich they share is 

that they relate to v eget ati on zones, and 

in most cases the limits of t hese zones 

relate to spe cific changes in climate, in 

partic ula r rainfall and t emperatures.^
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T i g . 45.

S ince  vegeta tio n forms the basis of most 

c l a s s i f i c a t i o n  systems, and since v e g e ­

tati on (like w ell- des ign ed buildings) is 

r el ate d to the climatic conditions which 

exist over the whole year, a simple 

d e s c r i p t i v e  cla ssi f i ca ti o n  of vegeta tio n 

is c on si d e r e d  first.

The d if fe ren t vegetation zones can be 

identi fie d easily without reference to 

c l im a t i c  data,Fig.44 .

Table 1 shows a c l a s sifi cat ion  of natural 

vegeta tio n.

A lt ho ug h  approximate limits of latitude

are given for each zone, there is 

c o n s i d er ab l e  vari ati on in these limits 

from continent to continent.

lopography, altitude, wind patt ern s, and 

o cean currents all cause m o d i f i c a t i o n s  to 

an idealised d i s t r i b u t io n of v e g e t atio n.

In addition the lines drawn on a map are 

only a p p r o xima te in d i c a ti on s of the 

chang e of v ege tat ion  on the ground.

There is c o n s i d e r a b l e  m i x i n g  of 

v eget ati on types at the b o u n d a r i e s  

between z o n e s . 1
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M A I N V E G E T A T I O N  Z O N E S

No Z o n e N a t u r a l  V e g e t a t i o n T y p i c a l  C r o p s  

or P r o d u c t s

S u b - Z o n e s L a ti  t u d e

1 . . M o u n t a i n  v e g e t a t i o n .......... . . H i d e  v a r i e t y  ............. .. S h e e p , C a t t l e  ... . E q u a t o r i a l  ............ . 0 - 1 5  

. 1 5 - 3 5 

. 3 5 - 6 0

7 . . T u n d r a  ........................... .. M o s s  and l i t c h e n  ....... . ( R e i n d e e r )  ......... . 5 5 - 8 :

3 . . B o r e a l  f o r e s t  ................. . ' T a i g a ' ,  S t u n t e d  t r e e s  . . 5 0 - 7 0

4 . . C o n i f e r  f o r e s t  ................ .. P in e,  S p r u c e ,  L a r c h  ... . M i d - l a t i t u d e  .........

. S u b - t r o p i c a l  .........

, 4 0 - 6 0  

. 2 5 - 3 5

5 . . M i d - l a t i t u d e  m i x e d  f o r e s t  . .. B r o a d l e a f  a n d  c o n i f e r  . .. C a t t l e ,  p o t a , ... 

t o e s  O a t s  a nd

(In C h i n a )

. 4 0 - 6 0  

( 3 0 - 5 0 )

ft . . B r o a d l e a f  ....................... .. D e c i d u o u s  ................. . . S h e e p  , c a t t 1e ,

3 0 - 5 5

1 . . M e d i t e r r a n e a n  s c r u b  ........ .. C i t r u s ,  A g a v . ............ .. C i t r u s ,  O l i v e ,  .. . 3 0 - 4 0

v i t i c u l t u r e

8 . . P r a i r i e  .......................... .. C a t t l e ,  w h e a t , .. 

m a i z e  rice, 

s o y a b e a n  ......... . . P r a i r i e ,  N A m e r i c a  

P a m p a s , S A m e r i c a

. 2 5 - 5 0

. 2 5 - 4 0  

. 3 5 - 5 0

9 . . S t e p p e  ........................... .. S h o r t  g r a s s  ............... .. C a t t l e ,  s h e e p  ... 

m a i z e ,  n i 1 1et ...

. C o n t i n e n t a l  .......... . 3 0 - 5 5  

. 1 5 - 2 5

10 . . S a v a n n a h  ........................ .. C r a s s  and s c r u b  ......... .. P a dd l ric e,  ...... . D e s e r t  g r a s s  ......... . 0 - 3 0

S u g j r  c a n e Tall g r a s s

11 . . T r o p i c a l  r a i n  f o r e s t  ....... .. E v e r g r e e n  h y g r o p h y t i c  . 

'S e l v a ' ......................

.. V e g e t a b l e  oil.

. 0 - 2 0  

. 0 - 2 5

1? . M o n s o o n  f o r e s t  ............... . . M o i s t  d e c i d u o u s  ......... . . M i c e , tea ......... . 5 - 3 0

13 . . D r y  t r o p  teal f o r e s t  ........ . . S e m i - d e c i d u o u s  .......... . 5 -3 5

14 . S u b - t r o p i c a l  f o r e s t  ........ .. D r y  a nd  w et h a r d l e a f  .. . 2 5 - 4 0

e v e r g r e e n  .................

IS . . D r y  t r o p i c a l  t h o r n  f o r e s t  . .. I h o r n  a nd  s c r u b  ......... . C a t t l e  ............. . 0 - 3 5

16 . . D e s e r t  v e g e t a t i o n  ........... .. X e r o p h y t i c  s h r u b ......... . D a t e s  and mi 1 let . .Hot t r o p 1 cal ......... . 1 5 - 3 5

g r a s s  a nd  c a c t u s C o n t i n e n t a l  ......... . 3 5 - 5 0

(no p a l m s )

1 7 . . N o  v e g e t a t i o n  ................. . S a l t  f l a t s  

S t o n e  d e s e r t  

S a n d  d e s e r t  

Ice c ap

TABl E. 1 .
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An o t h e r  p rob lem  in defin ing  zones is that 

there are some areas of the world where a 

" na tur al"  v eg et a t i o n no longer exists.

Many c e n t u r i e s  of cultivation, i rrigation 

and m a n - m a d e  chang es to the landscape 

have o b l i t e r a t e d  natural flora.

In o r d e r  to ove rcome the d if f i c ul ti es  

which result when vegetation is used as 

an i n d e x  for, and to c l a s s i f y  c l i m a t e s  

ac c o r d i n g  to, the vegetation that may be 

grown, rather than the vegetation that 

exists, a number of d i f fer ent  

c l a s s i f i c a t i o n  systems have been 

de vel op ed .

One of the most well-known and widely 

used is the cl as si f i c a ti on  d ev el ope d by 

Koppen .

A n u m be r of dif fer ent  versions have been 

pu bli sh ed ,  since the initial

c l as s i f i c a t i o n  was proposed in 1900, but 

the simpler version is the most wide ly 

u s e d .

A s li g h t l y  amended version is shown in 

Table 2.

Major zones and sub-zones are d i s t i n ­

g ui s h e d  a ccording to the average m o nth ly 

t em p e r a t ur es  of the warmest and coolest 

month, the annual average t em p era tur e and 

the m i n i m u m  and m axim um month ly rainfall

and the annual avera ge rainfall. F i g . 45.

The m ajor  div is i o n  betwee n zones A; BW; 

BS and the othe rs d ep en ds  on the annual 

rainfall.

But when the rain falls in the hott est  

part of the year the e v a po r a t i o n  is 

higher than when rainfall occu rs in the 

cooler months.

The formula for c l a ss if y i n g c l i m a t e s  with 

a summer dry season (when the rainfall in 

the driest month is less then the 

rainfall in the we tt e s t  m o n t h  is 

therefore diff ere nt from the f o r m ul a for 

climates with a winter dry season (v hen 

the rain in the driest winte r m on th  is 

less than one tenth of the rain in the 

wettest summer month).

A further formula is applied to c l i m a te s 

in which the rainfall is d i s t r i b u t e d  

fairly eve nly  th rou gh ou t  the ye ar  and 

which do not have a d i s t i nc t dry season.

These cri te r i a  are int ended to r el at e  to 

vegetation, but will not c o r r e s p o n d  

closely with the r e q u i r e m e n t s  for 

b u i 1 d i n g .

The d iv is ion s within and between zones C, 

D and E are based on average m o n t h l y  

t e mpe rat ure s of 0°, 10°, 18°, and 22°C.l
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These t e m p e r a t ur es  are related to 

i mp ort ant  c om f o r t  lir.its, or heating and 

in sul at io n  cr ite ria  which are 

e s t a b 1i s h e d .

22°i is the lower limit of comfort for 

low a ct i v i t y rates when w ear ing  light 

clot hin g; and 18°C is the c or re s p o n d i n g  

limit for normal clothing.

10°C is the limit below which heating 

sy st em s  are likely to be required. 0°C 

is also  an important limit below which a 

nu m b e r of special building r eq u i r e m en ts  

may be com e necessary.

For example: the lagging of pipes to 

pr ev en t  freezing; additional insulation 

to preven t heat loss; and ade quate 

s tr u c t u r e s  to resist snow loads.

(Kop pen 's original definition of this 

limit was -3°C and was intended to 

in dic at e one mont h's  snow cover, but this 

was m o di f i e d  to 0°C by Trewatha.)

The rainfall limits of Kijppen are not 

re l a t e d  to comfort or to w at e r p r o o f i n g  

requ i rement s .

When the rainfall exceeds about 200mm per 

mo nth  it will interrupt external 

c ir c u l a t i o n  c o n si de ra b l y  and schools for 

e x a m p le  may require covered p athways 

be tw ee n  buildings; this con dit ion  may

occur in a c lim ate  where the m i n i mu m  

m o n t h l y  rainfall is 6 0 m m  or less.

But p ro te ct i o n  agai nst  h eavy  rain is 

requ ire d in all equatorial cl imates, and 

also in some steppe (BS) climates.

W a t e r p r o o f i n g  of roofs is even *eq rir ed 

in desert (BW) c limates as rain, though 

infrequent, m ay still on rare o cc as ion s 

exceed 25mm in 24 hours.

From this short s umm ary  it should be 

clear that clima te c l a s s i f i c a t i o n s  based 

on vegetat ion , or on rainfall and 

t e m pe ra tu r e  alone, will not n e ce s s a r i l y  

be related to zones of c lim ate  relate d to 

bu ild ing  design for thermal comfort.

The m i n i m um  cr iteria for this p u rpo se 

will include humidity, t em p e r a t u r e  and 

te m p e ra tu re  range.

H um i d it y is not only relate d d i r e c t l y  to 

thermal comfort, but is also i nd ir e c t l y  

relat ed to cloud cover, the i n t e ns it y of 

solar radiation, and day l i g h t levels.

The absence of h um i di t y  from Koppen 

c l a s s i f i c a t i o n  makes it i mp os si b l e  to 

d i s t i n g ui sh  the humid m a r i t i m e  desert 

c li mat e from the dry d ese rt  cl im at e

But these d ra wb ack s can n o t  d e t r ac t from 

the u s efu lne ss of the c la s s i f i c a t i o n .
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