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Microclimates

Passive design is the 

manipulation of 

microclimates

to provide human 

comfort.

Solar Hemicycle

Jacobs II house, Madison, WI

—Frank Lloyd Wright

North side

South side

Microclimatic 

influences:

• Hillsides

• Elevation

• Bodies of Water

• Vegetation

• Wind Breaks

• Night Sky Radiation

• Valleys

• City Effect

Hillsides

1

2

3



2

What’s Machu Picchu’s 

climate?

More on this in vernacular 

architecture talk…stay tuned.

“By the eldest son, Thomas, a carpenter, a house was 

built on a gently sloping hillside facing south. The lanes 

warm-fenced with oak rails split in the hillside forests 

which clung to the northern slopes and hill crown. The 

southern slopes were all too dry for wood and were 

bare except where rock ledges came through… the 

small simple house…was modern clapboard with the 

kitchen a lean-to at the rear (N).”

FLW, An Autobiography

Elevation

Oregon Cascades

West side vs.

East side
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Bodies of Water

Daytime on-shore breeze vs. nighttime off-shore breeze

Warmer Cooler Cooler Warmer

Vegetation
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Wind Breaks

Filtering wind vs.

Funneling wind 

(Venturi effect)
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Prescribed farm wind breaks!

Millennium Primary School –Cullinan Studio

(a salute to Ralph Erskine—and not a disaster!)

Resolute Bay by Ralph Erskine

A microclimatic triumph, a 

cultural disaster and never 

completed!

Night Sky Radiation

7th & Main, Moscow
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Valleys

Swiss Alpine Valley

City Effect = warmer city center all year long
• Waste heat

• CO2 generation

• Solar collector

• Run-off

• Wind block

Belleview, WA
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Wind Block 

& 

Thermal Breezes

City effect:

London 1959 vs D.C. 2019

Houston vs. the Big Apple—

Both on sunny mid-80s days

Green is 68F

Red is 110F

Why the difference?
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Parking lot effect=

Smaller scale city effect

Where would you like to be 

on a hot day in Moscow?

Chicago, digital model by SOM

Design for the City Effect:
Mitigation in the City

Big problem→

Not a problem→

Doesn’t the city effect 

improve the climate by 

making it milder?
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Your workplace vs. your house

IDL vs. SDL

[internal dominated load

vs. skin dominated load]

Thermal needs differ!

savings
What can architects and designers do about it?

Reduce Waste Heat & CO2 Emissions

a. Plan for transit

New York
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^ Portland, OR

< London, UK

Make it attractive!

Reduce Waste Heat & CO2 Emissions
b. Design efficient buildings

Bateson Bldg, Sacramento, CA

Bateson Bldg, Sacramento
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Carson Pierrie Scott, Chicago

Reduce Waste Heat & 

CO2 Emissions
c. Use Daylight

Light wells and crenellation

Reduce Waste Heat & 

CO2 Emissions
d. Use alternative 

energy sources

Reduce Waste Heat & 

CO2 Emissions
d. Replace cars with 

pedestrians

[Popular COVID tactic]

The Strand in 

London

Before (above)

During (right)…

31

32

33



12

..and after (we hope)

Scheme by LDA Design

Reduce Solar Collector Effect
a. Add green space

Moscow vs. San Francisco

Bank of America Plaza vs.

Washington Square

San Francisco
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Reduce Solar Collector Effect
b. Improve solar geometry

Portcullis House

Addition to Houses of Parliament

–Hopkins

Reduce Solar Collector Effect
c. Shade thermal mass

Paris

San Francisco

San Francisco Phoenix
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Retain water on site
a. Add fountains and vegetation

San Francisco

Moscow

Retain water on site
b. Use permeable paving

Eugene

Retain water on site
c. Green roofs

Chicago City Hall

SF Union Square
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Retain water on site
d. Collect rainwater

Bioswales Portland, OR

Reduce Wind Block Effect
a. Create ventilation corridors

Stuttgart, Germany

Santa Fe, NM

Village Homes, 

Davis, CA
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Sunrise, Noon Anchorage, AK, winter solstice
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