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33 mega C|t|es W|th >10m residents
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Research Motivation

% Models capture fairly well actual T and g, however as for RH models still do not entirely manage to fully
capture actual changes.

% Furthermore, in the vicinity of cities there are special conditions influencing the RH — which worth
exploring for better understating of current and future trends.

%  RHis one of the most important parameters needed to estimate evapotranspiration, as a lower RH
encourages evaporation from the soil and water bodies. RH is also important for precipitation formation,
human comfort and health, energy consumption, agriculture production and ecosystems

L)

% High RH of >60% is an important parameter for many aspects, among them is its role influencing the
intensity of heat loads on one hand, as well as for novel technologies, for mitigating and adapting to
climate change, on the other.
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Research Motivation

Climate Change Mitigation Climate Change Adaptation

Humidity as a source for Humidity as a source for

Condensor Evaporator Electrostatic
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Research Methods

Data taken from observations
(meteorological stations based mainly in cities’ airports)

RH

last decade’s climatology - 33 mega cities
(RH, RH durations, T, g, Tw & HSI - annual & seasonal mean, std, etc.) RH>60%

Heat stress analysis - 33 mega cities durations

(Heavy & extreme heat stress durations analysis)

30-40 years annual & hot season trends - 10 cities
(RH, T, g, Tw & HSI - standard simple linear regression)

Cities ranking by suitability for emerging technologies
(As a function of local high RH durations, q & T)

Temp + Tw

Heat Stress Index [HSI,C| = ) heavy’ — 28 < HSI < 30 ;'Extreme’ —» HSI = 30

Tw [°C] = Temp - arctan (0.151977 . \/((RH + 8.313659)) + arctan(Temp + RH) — arctan(RH — 1.676331) + 0.00391838 - (RH™®) - arctan(0.023101 - RH) — 4.686035
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Mega cities RH regime - last decade

Annual Mean RH

O 60% < RH <70%

o 70% < RH < 80%

o RH > 80%

RH distribution
‘RH<60%, any duration
RH = 60%

ion=less than

RH = 60%
Duration= at least 24h

9 out of 33 megacities experience long spells (=24h) of high RH most of the year



Mega cities 30-40 years trends

30-40 years trend — annual mean
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Statistically Statistically ~ Statistically Statistically
insignificant  significant  insignificant  sjgnificant
increasing increasing decreasing decreasing

trend

trend trend trend

RH decreases in most mega cities.

RH decreases faster

than prediction of CMIP5 simulations over
land (-0.05 to -0.25%/ decade),

as well as compared to average
observations (-0.4 to -0.8%/decade).

The expected significant increasing
trends in g was not strongly evident in
the mega cities.

As T rises, the RH decrease is insufficient
to prevent heat stress intensification



Who suffers most from heat stress?

Along the year, 31 out of 33 megacities experience some degree of heat stress

Highest heat loads: o None o Light / mild / moderate o heavy / extreme



Who suffers most from thermal stress?

Heat load

* Heavy

* % Extreme

Heavy / extreme
heat load duration

At least 1 hour

- Mostly > 12h
- Mostly > 24h

<
<

Month

Station

Seoul

Beijing

Tianjin

Tokyo

Istanbul

Osaka

Shanghai

Chongging

Cairo

Guangzhou

Shenzhen

Lahore

Rio de Janeiro

Bangalore

New Delhi

Kolkata

Karachi

Dhaka

IIEHEI. [ < [T ol il il .

vanin | 1 =
- * % * ¥k
Mumbai . b ‘ -

<

Chennai

* ¥ * %
Bangkok - | ** [ Leel oLt [t ] ]
- N

Shenzhen

New Delhi
Kolkata
Karachi

Dhaka
Manila

Mumbai

Chennai
Lagos
Jakarta

Bangkok

®

Sharing not
permitted



best suitable for technology
suitable for technology

somewhat suitable for thechnology
least suitable for technology

Mega cities ranking for novel
humidity reliant technologies
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