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“a type of pastoralism or nomadism,
a seasonal movement of livestock
between fixed summer and winter
pastures. The traditional farmer or
shepherd is seen here to have a ge-
nerational rootedness and knowled-
ge in the landscape, their hands and
herding movements work to gently
engineer the earth.”

Armin Linke, Alpi

“Human practice here was based on
repetitive time, on a kind of cycli-
cal return of the seasons as rites
which people appropriated their

¥

stence.”






Armin Linke, Alpi, 2011






Hydrological Drought



Definition

Extreme natural events are no longer a rarity. They
have gained increasing attention in the minds of col-
lective conciousness today and will inevitably have an
exponentially expanding role in our 2121 day to day
realities. This attention comes with concern of the ri-
sing frequency and impact of weather-related hazards
such as droughts, floods and storms.

Drought is one of the major weather related disas-
ters. Persisting over months or years, it can affect large
areas and may have serious environmental, social and
economic impacts. These impacts depend on the du-
ration, severity and spatial extent of the hydrological
deficit, but also on environmental conditions and the
vulnerability of the affected region. Out of all the ex-
treme weather events, drought is “certainly the most
complex one”. This exploration and odyssey will con-
cern itself with hydrological drought as:

[a persistent scarcity in rainfall on the capacity and
availability of surface water (e.g., rivers, lakes, reser-
voirs) and groundwater supplies]

Drought, unlike a flood or a storm, does not result in
a sudden impact. It is described as a “creeping phe-
nomenon”, establishing itself over a longer extent of
time and lingering for years. As Wilhite observes, the
impacts of this particular hazard are less obvious and
spread over larger areas than damages resulting from
other natural hazards.?

Among the immediate effects of drought there is a
significant decline in agricultural production, an increa-
sed risk of forest fires and the problem of quantitative
and qualitative water-supply. Long-term effects pro-
voke land degradation and desertification which often
occur in the aftermath of repeated drought events.
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Drought is a severe natural hazard that affects more
people than any other natural disaster. More obviously
so when social, economic, or environmental impacts
become apparent. Drought is different from other na-
tural hazards as per the difficulty to easily identify its
apparition and termination. Also unusual is the fact
that it is a hazard of scarcity rather than one of excess.

Complex phenomenons with a multitude of facets
and involving numerous interacting climate processes,
drought does not apply to a conventional dichotomy
between ‘natural’ and ‘social.’ Bruno Latour, notes:
“The challenge of analysis of environmental phenome-
na such as drought arises from their simultaneously
multidimensional character - at once “real, like nature,
narrated, like discourse, and collective, like society.”
This is due to the hybridity of it‘s character and the
human role in it‘s onset.

This complex hydrometeorological event is caused by
meteorological anomalies but is also affected by the
state of the various elements of the hydrologic balance.
The balance of the hydrosphere is influenced by the
precipitation deficit that is itself altered by the follo-
wing factors: surface runoff, soil moisture, streamfiow
and groundwater flow.* Mitigating drought impact is
thus one of the major water management challenges
in certain regions of Europe and the hydrosphere.

Three types of droughts are generally distinguished:
meteorological, hydrological and agricultural. Meteo-
rological drought refers to a period of below-average
precipitation. It is often accompanied by above-normal
temperatures. Hydrological drought is characterised by
below-average water levels. Finally, agricultural drought
is a period of dry soil, resulting from lower than average
rainfall and higher than average evaporation.®
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Fig. 1: Schematic outline of different droughts?




Index

The following drought index uses the formulation
of Thornthwaite (1948), which requires monthly mean
temperatures and precipitation sums:

DRI =P-ETp

P is the precipitation sum of August, of the previous
year, to July, of the current year.

ETp equals to the sum of estimated potential evapo-
transpiration of August, of the previous year, to July, of
the current year, as a function of monthly mean tem-
peratures and geographical latitude.

DRI being the drought index and values below zerow
indicating moisture deficits.®
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Fig. 2: Day Degree Sum [°C], Valais
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Helvetic

According to climate forecasts, which predict arise
in temperatures and a decrease in precipitation, an
increase in drought in Switzerland is to be expected.
Today, in Switzerland, we can already observe a trend,
that will continue increasing, of tropical nights. “Sum-
mer heat waves, closely linked to drought, are expected
to occur much more often by the end of the century
than they have to date.”” Prof. Dr. Christoph Schar, a
climatologist at the ETHZ, stated the following; “The
2018 heatwave was a warning for the future. The ext-
remes we are seeing at the present time could become
the norm by 2060.”

The Alpine region in the past 30 years, has witnes-
sed a temperature increase almost twice as high as
the global mean. Strong rainfall is foreseen to be more
intense, but snow days and glaciers are dwindling and
winters will be milder. This fast-changing transforma-
tion will only accelerate after the second half of the
21st century relatively to how we act and adapt in the
near future. Climate models suggest that towards the
end of the century not only will the frequency and in-
tensity of drought periods in Switzerland be greater,
they will persist for longer periods of time.?
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Fig. 4: Deviation of standard temperature of 1981-2010
for summer in the Canton of Valais untill 2085
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Regional

The Valais is composed of an array of different cli-
matic zones. Whilst the Upper Valais and the Simplon
region have a humid mountain climate with high annual
precipitation and relatively low average temperatures,
the area between Brig and Martigny is semi-continen-
tal, with Mediterranean influences.

The Rhone valley and the side valleys of the Canton
of Valais have steep slopes and strong climatic gra-
dients. While certain native vegetation is adapted to
low water conditions, water availability critically influ-
ences ecosystems and the provisioning of these. The
territory of the Upper Rhone Valley is considered one
of the driest of the inner-alpine valleys with less than
600mm of rainfall per year between Visp and Sion.®

As per the synthesis report of the Canton of Valais on
natural hazards, the canton is expected to be subject
to a warming that is above the Swiss average. It will
be much greater than the current natural variability.
In 40 years‘ time, a normal summer could like that the
scorching hot one of 2003. 1°

Fig. 6: Annual temperature trends [°C/decade]
1984-2013
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Fig. 7: Temperature increase from 1901 untill 2020 in the
Canton of Valais
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From 1865 until today, heatwaves have become 200%
more frequent and intense. Furthermore, the local hot
and dry climate is affected by the warm local foehn
that increases evapotranspiration. Warmer regions are
caused by the ratio of evaporation and humidity, which
is relative to the temperature.

Due to the rising demographics, the increase of tro-
pical nights and water demands, seasonal and local,
will be a significant problematic in 2121. The value of
the resource of water and the illusion of it‘s endless
availability will thus become more and more present
and the demand for water will come into conflict with
it’s availability. In the Central Plateau in particular, this
increased demand will be consequence of intensive
agricultural irrigation and expected population growth.

All the cultures, or almost all the villages, are syste-
matically located on the slope facing the south-east
and the sun exposed side, this is the “essential fact
which strikes the most indifferent traveller”.'* Adret
and ubac are the name designating the slopes facing
the southern and the northern sides. The etymology
of adret comes from the Old Occitant meaning “to,
towards”. Perhaps even more expressive are the terms
rendroit“ and ,envers“; on the one hand it is the na-
tural place of the village and the crops, on the other a
preferred site for human settlements.*?
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Fig. 8: Evolution from 1981 to today
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SUN SHADE

German Sonnenseite  Schattenseite
Sonnenberg Schattenberg

French Adret Ubac
Endroit Envers

Italian Indretto Inverso
Adritto Opaco
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Fig. 9: Adret, Canton du Valais







Hydrosphere



Solid Liquid Gas

Water is found in all three forms in the earth‘s atmo-
sphere. Itis a constantly circulating element, constant-
ly in movement and constantly experiencing changes
of states. The importance of these changes makes wa-
ter the main agent for the transport of physical, che-
mical and biological elements. All these processes of
transformation form the ensemble of the hydrological
cycle, the hydrosphere.

Climate change inevitably alters the composition of
this hydrosphere in the states of ice, water or water
vapour. This affects the entirety of the hydrological
cycle. Observing this cycle, it is observed that both
floods and drought are two extremes it. Looking at the
hydrosphere, the words of Robert Smithson resonate
»Nature does not proceed in a straight line.”“ This idea
of how things move forward, give a direction to time,
also link with the concept of entropy as the gradual
movement of the system as a movement from order
to disorder. It evokes the irreversability of a condition,
of our human condition and of the elemental condition
of things.

The idea of water being an “arche”; a principal, an
element, before any theory of evolution suggests that
everything comes from water. “If you stretch water,
you get steam and gas; if you compress water, you get
earth and firm things.”*
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Evaporation

All over the world over 80% of the energy supplied by
the Sun is used in the evaporation of water. This pro-
cess prevents the surface of the Earth from overhea-
ting. This evaporation is usually not measured directly
but is derived from the hydrological balance. Evapora-
tion is defined as the transfer of water from a liquid to
a gaseous state, taking place in water surfaces, in soil
and in vegetation. Water vapour is taken up by the air
as an invisible gas.

When it comes to rainfall, there is a somewhat wide
knowledge of it‘s geographical variations and of how
it varies yearly. “On the other hand, no instrument has
yet been perfected to measure the water movement
from the earth to the atmosphere, and consequent-
ly we know next to nothing about the distribution of
evapotranspiration in space or time.”? Whether a clima-
te is moist or dry, depends on more factors that rainfall
alone. Both precipitation and evapotranspiration are
equally important climatic factors of the hydrosphere.
This evapotranspiration is influenced by a variety of
atmospheric factors including sun exposure, air tem-
perature, wind intensity and atmospheric humidity.

Evapotranspiration is the reverse of precipitation and
is a key variable of the landscape‘s water balance. “It
describes the exchange of water between the land
surface including plants and the atmosphere and is,
therefore, a measure of water loss.”® Evapotranspira-
tion is here defined as:

[The flux of water that is returned to the atmosphere
from the surface of the earth to the atmosphere by
evaporation, sublimation and transpiration.]
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Fig. 1: Phase diagram for water
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In the region of the canton of Valais, the evapotran-
spiration process is accelerated by the Alpine warm
Foehn blowing across the valley. On the long term, this
will endanger the supply of water to the lower-lying
regions in and around the Alps. Several factors due to
global warming play into this scenario: the general re-
duction in precipitation, the dwindling of glaciers and,
in dry and warm summer months, evapotranspiration
will intensify the problem of lower runoff volumes.

The lack of water available for the trees and plants
to absorb has the consequence of the vegetation and
soil having less capacity to release water into the at-
mosphere. As a result of this, the balance dries up and
further warms the air which therefore will gradually de-
teriorate and alter the hydrosphere.

Actual-Potential

“The vegetation of the desert is sparse and uses
little water because water is deficient. If more water
were available, the vegetation would be less sparse and
would use more water. There is a distinction, then, bet-
ween the amount of water that actually transpires and
evaporates and that which would transpire and evapo-
rate if it were available. When water supply increases,
as in a desert irrigation project, evapotranspiration
rises to a maximum that depends only on the clima-
te. This we may call “potential evapotranspiration,”’ as
distinct from actual evapotranspiration.”“4

The relationship between actual evapotranspiration
ETa and potential evapotranspiration ETp is a measure
of water availability and reflects drought impact on ve-
getation. The actual evapotranspiration ETa depends
on the availability of water, on the amount of precipi-
tation and the capacity of the soil to store rainwater.
The potential evapotranspiration ETp is the amount of
water that would be released into the atmosphere if
sufficient water were available.
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Fig. 2: Elevational variation of yearly rainfall,
evapotranspiration and all drainage processes
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Evapotranspiration is the sum of evaporation, direct
water evaporation from open water surfaces and soil,
and transpiring vegetation. The ETa/ETp ratio does not
only take into account soil water in the calculation, but
also temperature and radiation. This ratio is an indica-
tor of whether the trees can actually draw water from
the soil to transpire. If this ratio falls under a certain
figure, the vegetation will save water by closing the
stomata of it‘s leaves. In this case, the plants are no
longer able to photosynthesise. The following equation
is the critical limit of the ratio, under which drought
disturbances can be expected.®

ETa/ ETp<0.8

Linking atmosphere and water, the surface of the
earth is of central importance in the hydrological sys-
tem. Persistent sun exposure and warmer meteoro-
logical conditions will influence this hydrosphere by
boosting evapotranspiration.

In the future, the Valais, which is already known for
it's droughts, is not likely to be the only one affected
by water shortages.® The radical increase of the day
degree sum in the Canton of Valais untill 2121 will have
a direct influence on evapotranspiration. Increased
evapotranspiration will have consequences on water
supply and demand, leading to critical soil moisture va-
lues and the associated agricultural drought. Whereas
actual evapotranspiration will be determined by the
local availability of water. “By the end of the century,
scientific research expects the average evapotranspi-
ration in Switzerland to increase by 5% with climate
protection measures and by 10% without climate pro-
tection measures.”’
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Fig. 3: Ratio ETa/ETp in the Canton of Valais
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The graph (Fig. 5) shows the evolution of the preci-
pitation and evapotranspiration balance. By the end
of the century, without climatic protection measures,
most regions can expect to lose an average of 1 milli-
metre or more of water per day in the soil and in flows
during the summer. “This corresponds to about 20 % of
the current average summer precipitation in Switzer-
land. During extra-ordinary periods of drought with a
sustained deficit in precipitation, the decline in water
availability can be even greater.”®

Re-Source

The rapidly changing hydrological landscape of Swit-
zerland due to climate change will induce seasonal flow
redistribution and therefore have consequences on
water management. Considering that by 2121, the Alps
and their towering white mountains will have lost more
than nine-tenths of all of glaciar ice, the swiss hydro-
sphere will undergo massive morphosis. Mentalities
will undoubtedly have to adapt to this dissapearing
symbol of what has been romanticized for centuries.
Hydrological supply for certain locations will definitely
be lacking seasonally and “future increase in the de-
mand for water will be most critical in periods of severe
low flow and extensive droughts.”

The flows and storage capacity of the hydrosphere
will be influenced by the change of state of the ice and
snow melting. The snow-covered areas will reduce and
winter‘s meltwater reserves will continue diminishing.
Altitudinally, this will have the impact that “for every
degree of temperature increase, the rain-snow line ri-
ses by 150 metres.”*° In Switzerland, a low-water situa-
tion also occurs in winter when precipitation, stored in
the form of snow, does not replenish the hydrological
cycle, and in dry weather when there is no precipitation
at all.
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Fig. 5: Seasonal modification of the indicator
“Precipitation minus evapotranspiration” (d[P-E]),
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Water management will thus have to be geared to-
wards warmer and drier summers and aligned to the
dissapearing melting natural reservoirs. The Swiss go-
vernment is working on warning and monitoring sys-
tems for drought, similar to those already in place for
forest fires or floods. “The aim will be to ensure that
sufficient water is available for both the local popula-
tion and agriculture despite the lack of rain, and that
the level of the groundwater does not fall too much.”*!

Both in terms of absolute precipitation and the num-
ber of days without rain, the canton of Valais is the
driest in Switzerland.*? It is expected that in Switzer-
land, summer rainfall may decrease by up to 28% but
even without this significant decline in precipitation,
“the risk of drought could be more pronounced due to
higher temperatures leading to more evaporation.”*3

The water resources available include surfaces of
stagnant water and that of rivers. The flows of rivers
are a function of the regional water balance, which
takes into account precipitation, evaporation and the
variation of water reserves. As for groundwater, it na-
turally acts as a buffer to both floods and droughts.
For example, floods can recharge groundwater levels,
which can mitigate droughts. In arid and semi-arid
areas, groundwater is often the most reliable source
of water.1*
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Fig. 7: Future summer and winter average precipitation
difference in Switzerland compared to 1981-2010
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Facts

The character and tradition of the Canton of Valais
has a strong connection with it‘s topography and agri-
culture. This land has witnessed resilience and hard
work, requiring collective effort as a strategy. Peter
Kropotkin interested himself with the subject of the
tradition of co-operation and mutual aid that has sha-
ped the cultural landscape of Switzerland and persis-
ted through time.!

The reality and challenge is that the Valais, conside-
ring it‘s rising demographics, must foresee it‘s agri-
cultural productivity and supply management. Addi-
tionally, it will “suffer from a dramatic loss of income
due to drought in some years.”? To these problems, are
overlayed the critical needs for densification of hou-
sing but there is also the problem of loss of agricultural
land. This duality looks for the potentialities in bringing
these demands together and forward. These problema-
tics also will come into conflict with one another, in the
fact that both sectors will need an increasing supply of
resources. The domestic sphere and agricultural sector
will inevitably come into conflict with tropical nights
and freezing days.

Valley Crop production
Hills [ Animal production
B Mixed production

Mountain

0 10 20 30

N©° of agricultural holdings (thousands)

Fig. 1: Agricultural holding according to location, 2020
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Athanasius Kircher, The Terrestrial Paradise, 1675
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Hortus

The romans distinguished the urbana, the rustica and
the fructuaria. Additionally, the field Ager was distingu-
ished from the garden Hortus which took the form of
an enclosure. The hortus conclusus refers to a symbol
of paradise, to the idea of Eden and the embodiment
of ideals. Both agriculture and horticulture, refer, in the
latter part of the word, to the action of cultivating.

agriculture

[ager] field [cultura] cultivate
horticulture

[hortus] garden [cultura] cultivate

The local urgency being one of the densification of
dwelling and of the loss of agricultural land, the dualism
here brings agriculture closer to the garden and closer
to the domestic realm. Agriculture being a vast field,
the one deriving directly from the root of hortus is the
more specific interest of this research. Horticulture is
a branch of agriculture including the cultivation of ve-
getables, flowers, trees and fruit trees. The following
prayer alludes to the garden, it‘s benefits and fruits:

“Grant that | may enter and leave my garden,

that | may cool myselfin its shade, (...)

that my soul lay itself down of the trees | planted,
that | may refresh myself under my mulberry trees.”

Looking towards living and cultivating in 2121, alterna-
tives are searched for and Sébastien Marot speaks of a
resilient horto-agriculture “aiming at a certain self-suf-
ficiency and likely to be developed in sites of all sizes
and natures.”® This approach is one of permaculture
which engages with changing principles and tracks.
David Holmgren voices how we must accept our role
in using our “habit of permanent change to adapt to
the descent in energy.”*
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Andrea Branzi, Agronica, 1995
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Fig. 2: Agricultural use of soil in Switzerland, which
47 covers 36% of Swiss Land surface



Seasonality

Migrating altitudinal zones, rising temperatures and
shifting seasons will alter the face of the Valais of 2121.
With this shift comes a shift in growing seasons witnes-
sing productivity potentials but also freezing flowers.
As per Pierluigi Calanca, there will be higher poten-
tial for growing seasons and we could imagine three
blossoming periods. The growing period in summer will
have to face very difficult conditions, depending on
which climatic prognosis we are looking at. Speculating
about the RCP 8.5 scenario in 2121 shows us that we
would see a rise of 6°C which makes survival through
varietal adaptation impossible and entails a lowered
productivity. In Switzerland, we can expect approxi-
mately 1-2 months extension of the growing season
untill 2121.

Hydrological drought and high exposure to frost is
accompanied and explained by increasing variability
and unpredictable weather. As Annelie Holzkamper
states, “the increase in variability will be the greater
challenge to agriculture than warming.” To counter this
seasonal and climatic unpredictability, the agricultural
sector will have to resort to diversification.
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Fig. 3: Yearly precipitations (mm)
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Fig. 4: Ecologically dry months during the growing
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Potential

Agriculture and horticulture are directly exposed to
progressive warming, changes in the hydrosphere and
soil characteristics as well as to the potential greater
frequency and intensity of extreme events. The future
of these sectors see more potential but also more risk.
Increasing frequencies of heat and drought extremes
are expected to have detrimental effects on produc-
tivity. However, warmer temperatures also lead to
possibilities potentially being a benefit to agricultural
productivity.®

This longer growing cycle by definition will need more
water. This will come into conflict with the increasing
temperatures and decreasing precipitation trends in
summer months. “Even though we have comparatively
abundant water in Switzerland, in the long term there
could be conflicts of interest between farms and drin-
king water distributors,” says Holzkamper.

An average temperature rise of 2 to 3 °C may make
agriculture more productive, provided sufficient nu-
trients and water are available. The longer growing
season will increase the potential of grassland and
crop production as well as the possibility of growing
several crops per year. Higher temperatures are also
an opportunity as this creates the possibility of culti-
vating new crops. The longer growing season has the
potential of productivity but also “entails a risk: a lon-
ger growing season also means that something can
go wrong for longer, especially in the case of drought
and heat stress.”®

50



35"

3.0 |-

25 [°

2.0

0.5

,,,,,,,,,,,

,,,,,,

,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,

0.0

temperature (°C)

winter
spring
summer

autumn

i R
,,,,,,
‘ ‘
BN N B i |
‘ !
‘ ‘
—————— Il winter
””” B spring
summer
autumn

precipitation (mm)

Fig. 5: Seasonal variation of temperature and rainfall in

51

Valais untill 2070-2099 (compared with 1980-2009)



Agricultural productivity will face a lot more extreme
weather events such as drought and flooding, which
,»Will mean smaller harvests“, notes Sandra Helfens-
tein, spokesperson for the Swiss Farmers’ Union. To
cope with this change, increasing the resilience and
tolerence to the heat and drought are selection criteria
for the choice of varieties.” Hence the notion of adap-
tive capacity which is the ability to mobilize resources
adapting to climate change impacts. Engle argues that
increasing this adaptive capacity enhances the oppor-
tunity to manage varying ranges and magnitudes of
climate impacts, while allowing for flexibility.®

Endnotes
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Frost Days

Whilst winters and early springs will become on ave-
rage more temperate and mild under global warming,
plant and blossoming will see temporal changes in their
development. Eventhough the evolving scarcity of cold
days will create more temperate thermic conditionsin
winter, cultivations will be at higher risk of spring frost
and variability will create changing conditions and sea-
sons of risk to below zero temperatures.

The extreme winter conditions and hazards that the
inhabitants of the Valais have had to face have also
been the devastating effects of the cold on agricultural
production and the survival of winter. The Valais has
a history of the strong combat against frost and the
effects that this has had and will continue to have on
agricultural production.
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Heating

In summer, there will be a soaring necessity for air-
conditioners and cool thermic conditions however the
winters of 2060 will be milder, and heating needs will be
less. Alpine conditions have long faced harsh winters
and gathered around heat to brave the climate. Pro-
tecting us from these conditions, architecture keeps
the cold away, captures or stores the heat.

Thermic inertia, orientation, insulation and heating
are some of the means employed for the comfort of
inhabitants. Heat transfer happens through the the
processes of radiation, convection and conduction.
With milder winter conditions, the idea is to eliminate
heat and through exposure and insulation, create he-
althy living comfort.
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Heat transfer takes form through conduction, con-
vection and radiation. Radiation for instance happens
through emission and absorption and encompasses
solar energy. Sun heats the earth by electromagnetic
waves. Radiation is a process where heat waves are
emitted and may be absorbed, reflected, or transmit-
ted through a colder body. Looking at both architecture
and agriculture, greenhouses capture this potential
and thus create warmer thermic conditions through
this radiation. The heat and light from the sun, allow
a passive solar system being both cost-effective and
energy-efficient.

The benefit of solar energy has also historically been
used through walls with high thermal mass and sout-
hern exposure.
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Frost

There may be milder winters coming, but blossoming
flowers are at higher risk of frost because of longer
growing seasons. If it is warmer, the plants flower fas-
ter and they are thus more susceptible to frost. The
number of frost days, that are below 0°C, will decrea-
se but the seasonal variability due to climate change
extends risk and this combined to drought stress and
water shortage creates tough conditions for agricul-
tural productivity.

The cold months in Switzerland not only require far-
mers to combat the frost but other extreme weather
events too. llona Thétaz, an organic farmer from the
Valais, exclaims that this leads to “vegetables sub-
merged in water, tubers and roots rotting in the soil,
blossoms freezing to death on the branches, and what
isn‘t frozen to death is bludgeoned by falling chunks
of ice.?t

The fight against frost used to illuminate the land-
scapes of the valley. Lighting candles and small fires
at the stem of every tree was historically the solution
to this struggle however this is now done with more
efficient spray irrigation. Spray irrigation uses water
and ice to protect the flowers and to preserve them.
In horticulture, arboriculture and viticulture, water is
used during the flowering period to combat frost by
the sprinkling of water. The ice is there to protect the
flowers and the frozen water acts as a barrier of protec-
tion. When the temperature drops, this water freezes
and releases heat to its environment, some of which
is to the still-ripening fruit. This heat is enough to pre-
serve the fruit inside from freezing.
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For frost damage to occur, the timing of early growth
and blossoming in relation to low temperatures is pi-
votal. At the beginning of the year, spring is the most
sensitive stages of development for the blooming of
vegetation and the most exposed to risk. As this cli-
matological frost conditions and growth conditions to
the seasonal development of temperature, they are
subject to the altering climatic conditions.?

Endnotes

1 Republik Zeitung, Conzett Anja, 2021 (Interview:

2 Meier, M., Fuhrer, J. & Holzkamper, A. Changing risk of spring frost damage in grape-
vines due to climate change? A case study in the Swiss Rhone Valley. Int J Biometeo-
rol 62,991-1002 (2018). https://doi.org/10.1007/s00484-018-1501-y
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Tropical Nights

Thermic deregulation with soaring temperatures will
highly affect inhabitants comfort and nights sleeping
in the tropical heat. We are conditioned by a thermic
comfort defined by our bodies and this conditions our
expectations, standards and productivity. Extreme
heat will alter domestic standards and we will seek al-
ternatives of inhabiting.

The Canton of Valais is the region of Switzerland that
has seen the highest number of tropical days where
maximum temperatures reach above 30°C, more spe-
cifically the city of Sion suffers from this critical heat.
These tropical days will become increasingly frequent.
As of the second half of the 21st century, longer peri-
ods of summer drought will be expected. These chan-
ges are largest at low elevations where the population
density is typically highest, and heat stress may be fur-
ther amplified by urban heat island effects.
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Cooling

Greater heat stress in agglomerations and cities is
becoming an integral part of current discourse and fu-
ture preoccupation. The place in Switzerland that has
warmed up the most is Sion in the Canton of Valais.
This has gained a wary eye from both inhabitants and
the federal government.

Tropical nights and the degree day sum of 2121 will
create the need to pursue alternatives to cooling that
do not in themselves exponentially continue to heat
the environment. ,Cooling Degree Days* are expected
to double by 2050, which will see the need for air-con-
ditioning and cooling sky-rocket.

Evaporative cooling, specifically, evaporative air con-
ditioning is the cooling of air by the evaporation of wa-
ter. When water evaporates into the air to be cooled,
simultaneously humidifying it, it is called direct eva-
porative cooling, the oldest and most common form.
When the air to be cooled is kept separate from the
evaporation process, and therefore is not humidified as
itis cooled, that is called indirect evaporative cooling.

Looking at vernacular architecture in warmer clima-
tes, different kind of cooling and ventilation techniques
have been historically employed. The orientation of ar-
chitecture but also it‘s seasonal adaptation and rota-
tion is of particular interest. Through thermic inertia
and ventilation, comfortable living spaces are present
and tend to the reduction of energetical consumption.

In vernacular persian architecture, the bagdir is a tra-
ditional element that uses the wind so as to create a
natural ventilation system. This system works through
normal atmospheric properties where warm air rises
and decreases the air pressure within a room so that
cooler air falls into the room. This produces the airflow
necessary to make the room comfortably fresh in a hot
climate.
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“With the wind blowing air into the column by wind-
catcher, heat is transferred to the inner wall of windcat-
chers and finally cool air enters the building. The main
advantage of a windcatcher is air-cooling without ap-
plying electrical energy.“! This vernacular element can
also be combined with the technique of evaporative
cooling in wetted wind-tower structures. This therefore
uses both the wind and the capacity of evaporative
cooling to create comfortable thermic conditions.

These passive energy systems and the potentiality of
these wind towers can ,,save the electrical energy used
to provide thermal comfort during the warm months
of the year, especially during the peak hours.“2
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Drought

Not only will there be less rainfall but there will also
be quicker evaporation. This will result in the ground
being dryer and more irrigation being needed. Less rain
in the summer months is not the only bad news for
farmers. Increasing temperatures will mean quicker
evaporation. As a result, the ground will get dryer and
more irrigation will be needed.

For the durability of agriculture irrigation is already
a necessity in the Rhéne plain and will be increasingly
inevitable in the climatic conditions of 2121. The need
forirrigation is increasing in Switzerland. Eventhough
the Valais region lies amid the alpine peaks thereis a
periodic lack of water. Based on climate scenarios, the
percentage of cultivated areas requiring irrigation in
Western Switzerland, the Lower Valais and the small
inter-alpine valleys would increase to 41%.3

In the Rhone plain, this irrigation water is mainly pro-
vided by groundwater. Wells, pumps and fixed or mobi-
le sprinkler systems are used to irrigate the intensive
crops in this region and also to combat frost. Higher
temperatures may bring new possibilities and potenti-
als but water supply and availability will be the obstacle
and become increasing important. Water availability,
however, will become even more important than it is
today.

Endnotes
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1
2
3

https:/www.sciencedirect.com/science/article/pii/S0306261921001719?via%3Di-
hub#f0045

Masrour, M., Abbasi, M., Hallaj, H, Study Of Windcatchers: The Mass Flow Rate And
Inlet Air To The Building In Traditional Windcatchers, 2012

Dehghani-Sanij, Soltani, Raahemifar, A new design of wind tower for passive ventila-
tion in buildings to reduce energy consumption in windy regions“

Fuhrer J., Jasper K., Water requirement for irrigation of grassland and crops in the
current climate, Agrarforschung 16, 396-401, 2009
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Research Question



How do the hazards and risks due to
tropical nights and spring frosts form
new potentials for thermic migration
and cultivation as a common strategy
for living together?
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