
The strongest structures for extreme climates aren’t chosen by style. They’re
chosen by which failure mode they’re built to resist first: heat, cold, wind, or
moisture. Get that priority order backwards, and even a beautiful design will
underperform every season it’s tested.

What makes a climate extreme?

What Is the Best Structure for an Extreme
Climate?
The best structure for an extreme climate is the one whose envelope, materials,
and form are matched to the specific risks of that zone, not a single universal
design that works everywhere. A house built for hot, dry heat and a house built for
cold, wet winters solve opposite problems, even though both get labeled “extreme
climate” construction. Treating them as one category is the first mistake most
people make before they’ve even chosen a material.

The construction industry already has a working answer to “what counts as
extreme.” The Department of Energy’s Building America program and the
International Energy Conservation Code classify U.S. building sites into zones: hot-
humid, hot-dry, mixed-dry, mixed-humid, marine, cold, very cold, and subarctic.
Each zone is defined by heating and cooling degree days, not by a general sense of
“it gets hot” or “it gets cold.” That distinction matters because a house rated for
one hot-climate zone can fail in another hot-climate zone if humidity, not just
temperature, is the actual driver of damage.

The sections below break the topic down by the zone that actually shapes the
decision: heat, cold, humidity, and wind. Each one has a different dominant risk,
and the materials and passive design strategies that solve one will often work
against another. For a broader look at how climate and architectural style intersect
on other projects, see our Architecture category hub.

What Are the Best Materials and Design
Strategies for Hot, Arid Climates?
In hot, arid climates, the best strategy is to slow heat down before it reaches the
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interior, using materials that absorb heat during the day and release it slowly once
temperatures drop at night.

How to build for extreme heat and arid conditions?

Thermal Mass Materials

Materials with high thermal mass, such as adobe, rammed earth, concrete, and
stone, absorb solar heat throughout the day and release it gradually after sunset,
when outdoor temperatures fall. This works because hot-arid climates have a wide
daily temperature swing between day and night, giving the stored heat somewhere
to go. That swing is what makes the strategy climate-specific rather than universal,
a point that matters again in the humid-climate section below.

Shading, Orientation, and Passive Cooling

Before any mechanical cooling system is considered, orientation and shading do the
first layer of work. Vertical shading elements are most effective on east- and west-
facing walls, where the sun sits low in the sky. Horizontal overhangs work better on
south-facing walls, where the sun is higher overhead. Cross-ventilation, achieved by
placing windows and openings on opposing walls, moves air through the structure
without mechanical assistance, and courtyards create a shaded, cooler
microclimate that the rest of the building can draw from.

Roofing and Color Choices

Light-colored and reflective roofing materials reduce solar heat absorption
compared to dark roofing, which is why pale or white roofs are standard in hot-arid
vernacular architecture. Locally sourced materials, such as adobe brick made from
regional clay, also reduce the embodied energy of construction while providing the
thermal mass performance the climate demands.

What Is the Best Building Material for Cold
Climates?
The best building material for cold climates is not a single product but a system: a
continuous air barrier, a continuous vapor barrier, and enough exterior insulation to



keep the structural frame warm and dry through the coldest months.

How to build for extreme cold?

The Airtight, Superinsulated Envelope

Cold-climate construction depends on separating two functions that are often
confused: the air barrier and the vapor barrier. An air barrier stops air, carrying
moisture, from leaking through the building envelope. A vapor barrier stops
moisture vapor from diffusing through materials even without air movement. In
extreme cold, both need to be close to perfect, because even small air leaks can
lead to frost and ice buildup inside wall assemblies, a problem building science
research on extreme-cold construction treats as a primary design constraint rather
than a minor detail. A fully adhered, sealed membrane system is the standard
approach, with all insulation placed on the exterior side of that membrane so the
structural frame stays warm and dry. The same envelope logic, getting air and
moisture control right before finishes go in, applies to interior planning as well; see
our guide on how to design seamless interiors for how that plays out room by room.

Windows, Thermal Bridging, and Insulation Levels

Triple-glazed, low-emissivity windows are treated as essential rather than optional
once a climate reaches “very cold” or “subarctic” classification, since even small
heat losses through glazing become significant at extreme low temperatures.
Thermal bridging, where a structural element creates an unbroken path for heat to
escape, also becomes a major concern in cold climates in ways it would not in
milder ones. Continuous exterior insulation is one of the standard ways to interrupt
that path.

Foundations and Roofs in Freeze Conditions

In regions with permafrost or extended freeze cycles, foundations are sometimes
elevated on piers to keep heat from the building from melting the frozen ground
beneath it. On the roof, ice dams form when heat escaping from the building melts
snow, which then refreezes at the colder roof edge. Ventilated roof assemblies,
which keep the roof cladding close to outdoor temperature, are a standard way to
prevent this cycle.
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What Are the Best Building Materials for Hot and
Humid Climates?
In hot, humid climates, the best strategy inverts the approach used in dry heat:
instead of storing and slowly releasing heat, the goal is to stay lightweight,
ventilated, and shaded, without trapping either heat or moisture.

How to build for humidity?

Lightweight Construction and Elevated Foundations

Hot-humid climates have little difference between day and night temperatures, so
the thermal mass strategy described above provides no benefit here and can trap
heat instead of releasing it. Lightweight construction is preferred for this reason.
Elevating a structure on stilts or piers also improves airflow underneath and around
the building, while reducing exposure to flooding, pests, and ground moisture.

Ventilation Over Insulation

Cross-ventilation is the most important design consideration in this climate type.
Walls are often replaced or supplemented with movable panels, louvers, or slatted
elements that allow air to pass through rather than blocking it. Large openings
placed on opposing walls let air flow through the structure with minimal resistance.
Roofs are typically lightweight, built with a ventilated air gap between two layers,
functioning as both a sunshade and a barrier against rain.

Moisture-Resistant Materials and Finishes

Timber, when properly treated, resists humidity well and helps regulate both
temperature and moisture by absorbing and releasing it as conditions change.
Bamboo serves a similar function in many tropical building traditions. Sealants and
moisture barriers are necessary wherever masonry or concrete is used, since these
materials are more prone to trapping dampness than timber or bamboo.

How Do You Design a Structure to Withstand



High Winds and Storms?
Wind-resistant design depends on reducing the surface area and pressure a
structure presents to prevailing winds, without treating the resulting form as a
design compromise.

How to build for high wind and storm prone sites?

Aerodynamic Form and Siting

Buildings sited in high-wind zones are often shaped to deflect wind rather than
resist it head-on, using angled or stepped forms that follow the slope of the land.
Positioning entrances and outdoor living areas away from the prevailing wind
direction, using the building’s own form as a windbreak, is a common strategy in
coastal and mountain sites exposed to sustained high winds.

Structural Reinforcement

Impact-resistant glazing and reinforced structural connections are commonly
required in hurricane- and typhoon-prone construction, where wind-driven debris is
as much a risk as wind pressure itself. Materials chosen for these conditions
typically need to perform under both extremes: high heat in coastal storm zones
and sustained structural load from wind.

Should You Choose Design or Performance When
They Conflict?
For extreme climates, the right approach is a balance between aesthetics and
performance, leaning toward performance only when the two genuinely conflict, a
question that comes up across every climate type above, from hot-arid material
choices to storm-resistant structural form. Creativity does not have to produce a
soulless structure. Whether it does depends entirely on how the balance is handled,
not on whether performance is prioritized at all.

The mistake that shows up most often is admiring the design and structure of
countries they’re inspired from without accounting for the actual weather and
climate the building will sit in. When that admiration gets copied directly, without



adjustment, the result is a structure that performs worse in extreme cold or
extreme heat than a less fashionable, climate-appropriate design would have.
Aesthetic directions like Modern Organic don’t need to be abandoned to avoid this
outcome. They can be adapted: the material palette and detailing can still express
that style while the envelope, orientation, and structural choices are driven by the
climate first. Performance takes priority only where the climate genuinely forces a
trade-off, not as a default override of every design preference.

A Climate-by-Climate Guide to Where Design
Flexibility Exists
The amount of room for aesthetic choice is not the same across every climate type.
In some cases, style and performance rarely conflict. In others, the climate narrows
the options sharply.

Climate Type Dominant Risk Where Design
Flexibility Exists

Where Performance Must
Win

Hot, arid Daytime heat
gain

Material color,
texture, courtyard
layout

Wall mass and thickness,
window shading

Cold, very cold Heat loss,
moisture buildup

Interior finishes,
cladding style

Air/vapor barrier system,
window glazing, insulation
continuity

Hot, humid Trapped heat
and moisture

Roof form,
screening pattern,
color

Ventilation strategy,
foundation elevation,
material moisture resistance

High wind,
storm-prone

Structural load,
debris impact

Cladding material
and detailing

Building form and
orientation, glazing impact
rating, structural
connections

This table is a starting point for weighing trade-offs, not a substitute for a site-
specific assessment from an architect or engineer familiar with the local climate
zone.



Frequently Asked Questions
What is the strongest structure for a house?
There is no single strongest structure independent of climate. A structure’s strength
is measured against the specific loads it needs to resist, whether that’s wind
pressure, snow load, seismic activity, or sustained heat and moisture exposure, and
the right structural system changes based on which of those loads dominates.

What are the coolest structures in the world?
This depends on whether “coolest” refers to visual design or to buildings that
actually stay physically cool in hot climates. Examples that combine strong visual
form with real passive cooling performance include structures built around
traditional wind-tower principles, or designs relying heavily on shading and cross-
ventilation rather than mechanical cooling.

How does climate impact architectural design overall?
Beyond the material and envelope choices covered above, climate also affects how
long a structure lasts and how much upkeep it needs, since materials and
assemblies mismatched to their climate tend to fail or require maintenance earlier
than ones chosen for the specific conditions they face. That long-term durability
question is often overlooked in favor of upfront cost or appearance.


