Ve [
) i

VILNIUS GEDIMINAS
TECHNICAL UNIVERSITY

-----------------------

SAPIENZA

yraracew] Rady Dehrany
ICOMOS UNIVERSITA DI ROMA

S ustainable
Urbam
Rehabilitaﬁon in

Europe

Traditional, vernacular and historical architecture

Erasmus-+



— 3 r d S em ester Susana Mora Alonso-Muroyerro
Sustainable Ignacio Mora Moreno

- JE— David E. Garcia Garcia
Ee s M. Carolina Hernandez Martinez
e Camila Burgos Vargas

rban

Traditional, vernacular and historical architecture.

W

Heritage and Society

@

Elective Courses

. ¥ ..‘ o,
. y :
o e | 40
- " - ik i ' ‘."‘ ﬂ A

- CA e

SURE UNIVERSIDAD

J POLITECNICA DE MADRID

- Erasmus+



Sustainable

rban

Renanititation in
Europe

Traditional, vernacular and historical architecture.

Heritage and Society

@

Elective Courses

- Erasmus+

—_—

Introduction to vernacular architecture.

Main climatic areas around the world and bioclimatic strategies. Low latitude
climates.

Main climatic areas around the world and bioclimatic strategies. Medium
latitude climates.

Main climatic areas around the world and bioclimatic strategies. High latitude
and undefined location climates.

Materials and constructive systems in vernacular architecture.

Vernacular architecture in Europe: Mediterranean coast.

Vernacular architecture in Europe: Atlantic coast.

Vernacular architecture in Europe: Central Europe.

Vernacular architecture in Europe: Nordic area.

Vernacular architecture in Europe: High mountain areas.

Vernacular architecture: Singularities |: Caves.

Vernacular architecture: Singularities II: Architecture and production.
Vernacular architecture: Singularities Il External Influences.

Vernacular architecture and landscape.

Spanish traditional architecture.
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LESSON 03. Main climatic areas around the world and
bioclimatic strategies: Medium latitude climates.
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WORLD CLIMATES

By Arthur N. Strahler

GROUP | LOW-LATITUDE CLIMATES
1 Wet equatorial climate
2 Monsvon and trade-wind
coastal climate
3 Wet-dry tropical climate
4 Dry tropical climate

GROUP Il MIDLATITUDE CLIMATES
5 Dry subtropical climate
6 Moist subtropical climate
7 Mediterranean climate
B8 Marine west-coast climate
9 Dry midlatitude climate
10 Moist continental climate

GROUP |Il HIGH-LATITUDE CLIMATES
11 Boreal forest climate
12 Tundraclimate
13 Ice sheet climate

H-UNDIFFERENTIATED HIGHLAND CLIMATES

Climate subtypes:
a Arid
s Semiarid (Steppe)

KEY TO MAP COLORS:
1 Wet equatorial climate

2 Monsoen and trade-
wind coastal climate

- 3 Wet-dry tropical climate

- 6 Moist subtropical
climate

- 7 Mediterranean climate

- g Marine west-coast
climate

10 Meist continental

i climate

- 11 Boreal forest climate

- 12 Tundra climate

l._ i 13 lce sheetclimate

| M Hightand

Dry climates:
4 Dry tropical
5 Dry subtropical
9 Dry midlatitude

45,5595 4a,5a%

03. Main climatic areas around the world and bioclimatic strategies:
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Medium latitude climates.



World climates were classified by A. N. Strahler according to the
latitudes in which they exist.

There are three main groups:
= | ow latitude climates. From 0° to 23° N/S.
=  Medium latitude climates. From 23° to to 50-60° N/S.

= High latitude and high mountain climates. From 50-60° to 90° N/S
and high altitudes everywhere.

MEDIUM LATITUDE CLIMATES:
- Dry subtropical climate

- Moist subtropical climate

- Mediterranean climate

- Marine west-coast climate

- Dry midlatitude climate

- Moist continental climate



DRY SUBTROPICAL CLIMATE
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WORLD CLIMATES KEY TO MAP COLORS: T 13
By Arthur N. Strahler | 1 Waet equatorial climate |4 s B = I (e
1]
GROUP | LOW-LATITUDE CLIMATES 2 Mensoon and trade neak I
1 Wat equatorial climate wind coastal climate i 3
4
1 Monscon and trade-wind 3 Wet-dry tropical chimate
constal climate i &
3 Wet-dry troplcal dlimate M_uln subtropical r; "
4 Drytropleal climate = climate . .
7 Mediterransan climate
GROUP I MIDLATITUDE CLIMATES
S Drysubtropical climate | 8 Marine west-coast -
& Molstsubtropical climate 1 climate 2
7 Mediterranean climate 10 Maist continental
i Marine west-coast climate dimate
9 Dry midlatitude climato 11 Boreal forest elimate
10 Moist continental dimate

GROUP Il HIGH-LATITUDE CLIMATES
11 Boreal forest climate

12 Tundraclimate

13 lco sheet climate

Climate subtypes:
a Arid
s Semlarid (Steppa)

H-UNDIFFERENTIATED HIGHLAND CLIMATES

12 Tundrs climate
13 lee sheat climate

H Highland
Diry elimates:
4 Dry tropical
5 Dry subtropical
9 Dry midiatitude

25,5595 4a,52,92

03. Main climatic areas around the world and bioclimatic strategies: Medium latitude climates.




DRY SUBTROPICAL CLIMATE

It's conditioned by continental-tropical air
masses. It's an arid to semiarid climate.

Very high maximum temperatures.

03. Main climatic areas around the world and bioclimatic strategies: Medium latitude climates.



MOIST SUBTROPICAL CLIMATE

WORLD CLIMATES

By Arthur M. Strahler

GROUP | LOW-LATITUDE CLIMATES
1 Wetequatorial climate
2 Monsoon and trade-wind
coastal climats
3 Waet-dry troplical climate
4 Dry tropical climate

GROUP Il MIDLATITUDE CLIMATES

5 DOry subtropical climate

& Molst subtraptcal climata

7 Mediterransan climate

& Marine west-coast climate

9 Ory midiathtude climate

10 Moist continental dimate

GROUP Il HIGH-LATITUDE CLIMATES
11 Boreal forest climata

12 Tundra climate

13 lce sheet climate

H-UNDIFFERENTIATED HIGHLAND CLIMATES
Climate subtypes:

a Arid
s Semiarid [Steppe)

KEY TO MAP COLORS:
1 Wereguazorial climate

Monsoon and trade
wine coastal climate
1 Wet-dry traplcal climate

Maoist subtropical
climate

L]

7 Maditerranean climate
8 Marine west-coast
' dimate
1o Molst continental
elimate

11 Boreal forest climate
12 Tundra climate
13 lceshest climate

W Hightand

Dry climates:
4 Dry tropical
S Dry subtropical
§ Dry midlatitude

45,5595 42,539

03. Main climatic areas around the world and bioclimatic strategies: Medium latitude climates.

] 2
b7 "
1w n
" 1 2] "
[] L1, "
o F 1 "
i "
.
. . w
LS L [ i 10
’ 10 ol L] 10
1o 1o o
7 iy b H e
? e W "
" r M H
- 3 H
W 1 7 Js i
5 G i
An
da
1M
s H g R
42 a ]
& LR z R .
apk
a L0 z 3 1
1 An
2% T E " £ 7 7
2 3 N | "'
L] 2 3 M
¥ H L 1 1 ¥
2 a ™2
= 1
3 HE a ’ i "
&y 3 *
3 ) . 14
. P pret]
L )
\ wd? 2
% 4 a t
My
= T S .
¥ s -
L1
®
P
.
%




MOIST SUBTROPICAL CLIMATE

It's conditioned by moist air masses from
the sea.

Frequent precipitations during summer.

High temperatures in summer and low
ones in winter.

12 Main ~Alimmatice araace are nA the woarld and hineclimatie etratamiae: Madinim [atifinida ~Alimmatac
vJa. Vialin ciimatic areas around tne worid and piocliimatiC strategies: iviedium lattuae ciimates.



MEDITERRANEAN CLIMATE

WORLD CLIMATES

By Arthur N. Strahler

GROUP | LOW-LATITUDE CLIMATES
1 Wet equatorial climate
2 Monsoonand trade wind
coastal cimate
3 Wet-dry troplcal climate
4 Dry tropicsl climate

GROUP I MIDLATITUDE CLIMATES
5 Dry subtrepical climate

& Maolist subtropical climata

7 Mediterranean climate

8 Marine west-coast climate

9 Dry midiatitude dimate

10 Maist continental climate

GROUF Il HIGH-LATITUDE CLIMATES
11 Borsal lorest climate

12 Tundra climate

13 lce sheat climate

H-UNDIFFERENTIATED HIGHLAND CLIMATES
Climate subtypes:

a Arid
s Semiarid (Steppe)
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KEY TO MAP COLORS:
1 Wet equatorial climats

Monsoon and trade
wind coastal chimate

3 Wet-dry troplcal climate

Maoist subtropical
climate
7 Mediterranean climate

8 Marine west-coast
. I climate
10 Moist continental

climate

11 Borezal forest climate
12 Tundra climate
13 lee sheel climote

H Highland

Ory climates;
4 Dry trapical
5 Dry subtropical
9 Dry midiatituds

45550 4,549

03. Main climatic areas around the

world and bioclimatic strategies: Medium latitude climates.
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MEDITERRANEAN CLIMATE

Hot dry summers and rainy winters.

Wide temperature oscillation during the
year. Clearly differentiated seasons.

03. Main climatic areas around the world and bioclimatic strategies: Medium latitude climates.



MARINE WEST-COAST CLIMATE

WORLD CLIMATES

By Arthur M. Strahler

GROUP | LOW-LATITUDE CLIMATES
1 Wat aquatarial climate
2 Monsoon and trade-wind
caastal climate
3 Wet-dry tropical climate
& Dry vropical climate

GROUP 1| MIDLATITUDE CLIMATES
Ory subtropical ¢limate

Molst subtropical elimata
Meditarranean climate

R T

Marine west-coast climate
Dry midlatitude climate
10 Moist continental cimate

w

GROURIN HIGH LATITUDE CLIMATES
11 Boreal forest climate
12 Tundraclimate
13 lezsheat climate

Climate subtypes:
3 Arld
= Semiand (Steppe)

H-UNDIFFERENTIATED HIGHLAND CLIMATES

KEY TO MAP COLORS:

Wetequatorial climate

Monsoon and trade
wind coastal climate

-

Wet-dry tropical climate

Maist subtropical
dimata

Mediterranean climate

g Marine west-coast
climate
1o Molst continental
climate

11 Boreal lorest climats

12 Tundra climate
13 lce sheet climate

H Hightand

Dy climates:

A Dry tropical
£ Dry subtropical
9 Dry midiatitude
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03. Main climatic areas around the world and bioclimatic strategies:

Medium latitude climates.



MARINE WEST-COAST CLIMATE

It's conditioned by moist polar marine air
masses that usually develop cloudiness
and precipitations in winter.

Low temperature oscillation.




DRY MIDLATITUDE CLIMATE

WORLD CLIMATES

By Arthur M. Strahler

GROUF | LOW-LATITUDE CLIMATES
1 Wet equatorial cimate
2 Monsoonand trads - wind
coastal climate
3 Wet-dry troplcal climate
4 Drytropicsl climate

GROUP I MIDLATITUDE CLIMATES
DOry subtroplical climate

Molst subtropical climata
Mediterranean climate
Marine west-coast climate
Dry midlatitude cimate
Maoist cantinental elimate

B s

GROUF Il HIGH-LATITUDE CLIMATES
11 Borsal lorest climate

12 Tundra climate

13 lce sheat climate

H-UNDIFFERENTIATED HIGHLAND CLIMATES
Climate subtypes:

a Arid
s Semiarld (Steppe)

KEY TO MAP COLORS:
[ | 1 Wet equaterial climate

Monsoon and trade
wind coastal climate

3 Wet-dry troplcal climate

" Maoist subtropical
dimate

| 7 Mediterranean climate

i _J] g Marine west-coast
i climate
Moist continental
climate

11 Borezal forest climate
12 Tundra climate
13 lee sheet climate

H Highland

Ory climates:
4 Dry tropical
5 Dry subtropical
9 Dry midiatituds
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03. Main climatic areas around the world and bioclimatic strategies: Medium latitude climates.
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DRY MIDLATITUDE CLIMATE

It's conditioned by dry air, so there are
high temperature oscillations along the
year (hot summers and cold winters).

03. Main climatic areas around the world and bioclimatic strategies: Medium latitude climates.



MOIST CONTINENTAL CLIMATE
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WORLD CLIMATES

By Arthur M. Strahler

GROUP | LOW-LATITUDE CLIMATES
1 Warequatarial climate
2 Monsoon and trade-wind
canstal climate
3 Wet-dry troplcal climate
4 Dry tropical cimate

GROUP Il MIDLATITUDE CLIMATES
Ory subtropical elimate
Molst subtropical elimata
Meditarranean climate
Marine west-coast climate
Dry midlatitude climate
Moist continental climata

[ T

GROUF Il HIGH LATITUDE CLIMATES
11 Borealforest climate
12 Tundraclimate
13 lezsheat climate

H-UNDIFFERENTIATED HIGHLAND CLIMATES
Climate subtypes:

3 Arld
&= Semiarid (Steppe]

KEY TO MAP COLORS:
1 Weteguatorial climate

Monsoon and trade

2
wind coastal climate

3 Wet-dry troplcal climate

¢ Moist subtropical
dimate

7 Mediterranean climats
|I| IU g Matine west-coast
L climate
i o Molst continental

climate

11 Boreal lorest climats
12 Tundra climate
13 e sheest climate

H Hightand

Dry climates:
4 Dry tropical
5 Dry subtropical
9 Dry midiatitude

43,509 2a,50,9a
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03. Main climatic areas around the world and bioclimatic strategies:
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Medium latitude climates.



MOIST CONTINENTAL CLIMATE

It's conditioned by polar and tropical air
masses merging so the climate is very
variable, with defined seasons.

Long cold winters and short fresh
summers with abundant precipitations.

03. Main climatic areas around the world and bioclimatic strategies: Medium latitude climates.



BIOCLIMATIC STRATEGIES

In this latitude, the main strategies to achieve comfort are:
- Capacity of both protection and catchment from sun

- Evaporative cooling

- Radiative cooling

- Ventilation



BIOCLIMATIC STRATEGIES

The strategies applied result in some characteristic elements used in
vernacular architecture, such as:

- Patios

- Protective cornices (from sun and rain)
- Flexible openings

- Thick walls

- Use of thermal insulation

- Crossed ventilation
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