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• Adaptation Thought Leadership and 
Assessments (ATLAS) 

– February 2019

• Veronique Lee 

• Fernanda Zermoglio 

• Kristie L. Ebi 

• Publicly available on climatelinks.org 

https://www.climatelinks.org/resources/heat-waves-and-human-health-emerging-evidence-and-experience-inform-risk-management


Direct & Indirect Effects of Heat Stress on Health

Direct Impacts
on human health

Heat Stress

Direct Impacts
on local systems

• Increased risk of heat stroke
• Increased effect on other diseases

• Increased stress on freshwater resources
• Increased stress on food production and value chains
• Increased air pollution

Indirect Impacts
on human health

• Reduced water security
• Reduced food security
• Reduced air quality

• Increased risk of ill health and premature death

• Reduced economic productivity



Heat wave, 46°C (114.8°F)
Lahore, Pakistan



Communication Plan for a Heat Alert, Ahmedabad, India 



science  •  policy  •  practice  •  innovation 

Extreme Heat  

Roop Singh

Adaptation Community Meeting – March 2019



science  •  policy  •  practice  •  innovation 

3 Critical Things to Know about Extreme Heat

1. Extreme heat kills.

2. It is one of the most obvious and confident 

projections we have of the future.

3. The solutions are simple.
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Where are the gaps?

?
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Red = Places where the 

relationship between heat & 

mortality have been documented

Blue = Places where specific 

extreme heat episodes have been 

studied

(Mora et al., 2017)

Places where deadly climate 

conditions are expected in high 

emissions scenario (our current 

trajectory).
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Where are the opportunities?

Coughlan de Perez et al. 2018
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Vulnerability and exposure determine who is affected

Kibera Slum, Nairobi, Kenya

• Slums have dense, tin housing, 

little vegetation, limited public 

utilities & services

• Temperatures in Kibera are 

regularly higher than in the main 

observation station

• Within a range associated with 

increased mortality
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Working in partnerships to raise awareness and mobilize action

1. Research with Columbia University to highlight the 

relationship between extreme heat and mortality:

• During an 8-day heat wave in Bangladesh 

3,800 excess deaths occurred

2. Partnership with BBC Media Action to disseminate 

messages on risk of heat-related illnesses and how 

to avoid the heat during the 2017 hot season.

• Reached 3.9 million people through Facebook 

campaign 
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How are we addressing this problem?

Heat Wave Sign On Letter
• Indicates that heat waves are a priority for a broad coalition of 

meteorological and health orgs, city groups, researchers, humanitarian 

actors and civil society organizations. 

• Highlights key research and action gaps that need to be addressed in 

order to prevent heat-related mortality and morbidity world wide

City Heat Wave Guide
• For: ‘city managers’ with a focus in Asia and Africa

• What to do before, during and after a heat wave

• What can you do if there is no work on heat in your city?

• Case studies from around the world 

• Developed jointly by American Red Cross and Climate Centre



Real Time Climate Information for 

Heat-Health Early Warning

Wassila M. Thiaw

Climate Prediction Center (CPC)
National Oceanic and Atmospheric 

Administration (NOAA)

Washington, DC

CPC Collaborators: Sarah Diouf,
Endalkachew Bekele,
Ibrahima Diouf,
Vadlamani Kumar



Predictability of Heat Waves in Africa

NOAA’s CPC has been working on heat waves since 2018

Objective: To evaluate the forecast quality of heat waves in 
Africa

– Construct historical weekly frequency of daily maximum Heat Index 
(HI), maximum and minimum air temperature (Tmax and Tmin) at 
various threshold values to document heat wave events; 

– Define a heat wave as a weather event of three consecutive days 
with daily Tmax exceeding the 90th percentile; or three consecutive 
days with daily NOAA’s HI exceeding a threshold, between 39°C 
and 42°C.

– Investigate the predictability of these events at week-2 time scale;

– Use the reforecast data from the GEFS to assess the quality of the 
forecasts;

– Develop experimental heat products for our climate-health 
collaborators who can provide feedback and guidance towards an 
operational forecasting system.



Heat Waves - Definition

Heat wave: Prolonged period of extreme and unusual warm 

weather. 

– Daily maximum or minimum air temperature, or the heat index (HI), 

exceeding a threshold value. 

• A heat wave is a period of three consecutive days with daily Tmax exceeding the 90th 

percentile in the 30-year climatological record from 1981 to 2010.

• A heat wave is a period of three consecutive days with daily NOAA’s HI exceeding a 

given threshold, between 39°C (102°F) and 42°C (108°F).



(a) Observation (b) Week 2 Forecast

(a) Number of consecutive days 

with HI > 40°C (104°F) 

during between April 22 to 28, 

2016. 

(b) Probability that the HI > 40°C 

(104°F) during at least 3 

consecutive days, 22-28 April, 

2016 (IC: 14 April 2016) in 

West Africa.

AUC for Jan 2017 to Sep 2018

HI > 40°C
Tmax > 90th percentile

Heat Wave Event 22 – 28 April 2016

Heat Index > 40°C

A discriminative skill measure called Area Under the 

ROC (relative operating characteristics) Curve (AUC) is 

used  to measure the performance of the forecasts.  

Forecasts are accurate for AUC values greater than 0.5.  

The higher the AUC value, the more accurate the 

forecasts.  A perfect score is 1.



(a) Observation (b) Week 2 Forecast

Heat Wave Event 7 – 13 August 2015

Heat Index > 40°C

AUC for Jan 2017 to Sep 2018
(a) Number of consecutive days 

with HI > 39°C (102°F) 

from 7 to 13 August, 2015 in 

Northern Africa.

(b) Probability that the HI > 

39°C (102°F) during at 

least 3 consecutive days 

from 7 to 13 August, 2015 

(IC: 30 July 2015) in 

Northern Africa.

A discriminative 

skill measure 

called Area Under 

the ROC (relative 

operating 

characteristics) 

Curve (AUC) is 

used  to measure 

the performance of 

the forecasts.  

Forecasts are 

accurate for AUC 

values greater 

than 0.5.  The 

higher the AUC 

value, the more 

accurate the 

forecasts.  A 

perfect score is 1.



(a) HI > 40°C 
(b) Tmax > 90th percentile

Discussion

HSS April-May 2015-2018 for forecasts  based on (a) the HI. (b) the 2mTmax.

• NCEP GEFS model tends to perform reasonably well at depicting heat waves 

as defined by the NOAA HI, at the week-2 time scale. 

• Information, if provided in real-time, can be valuable to the health sector and 

communities to issue early warnings for health risks associated with heat 

waves. 

• Need to better understand the critical HI thresholds that affect the health of 

vulnerable populations. Requires close collaboration with health services in 

Africa.

• Note that the week-2 forecast (i.e., forecasts for one week, with a lead time of 8 

days) is more accurate for the HI than for the Tmax. 

• This is probably due to the model negative bias in Tmax. Work is in progress to 

correct this bias and to reassess the performance of the forecasts.

Heidke Skill Score (HSS) (color 

shade) is used to measure the 

performance of the forecasts.  The 

higher the score, the more red the 

shade, and the more accurate the 

forecasts.  A perfect score is 100.



Website – CPC International Desks
http://www.cpc.ncep.noaa.gov/products/international/index.shtml

CPC provides the public with 

access to real time 

regionalized weather and 

climate information that 

enables decision-making in 

various socio-economic sectors

CPC is working toward developing 

a website to provide access to real 

time heat information relevant to 

the health sector to accelerate 

climate based heat-health early 

warning systems



Global Priorities and Action for 

Addressing Extreme Heat Risks

UCAR Affiliate / NOAA Climate Program Office

NOAA Climate Program Office

WMO/WHO Joint Office for Climate and Health

Hunter Jones

Juli Trtanj

Joy Shumake-Guillemot

The Global Heat Health Information Network

Supporting to Global Heat Health Disaster Risk Reduction

https://ghhin.org/

https://ghhin.org/


Practitioners around the world are 
taking action to manage heat risk…

Source: https://ghhin.org/map/



…but how do we make sure it’s done 
with the best available evidence, and 
that we are learning from each other?



Partnerships and 
Capacity to building 

heat health 
management 

networks

Understanding Risk 
and Predicting 

Health Outcomes

Observations, 
Forecasts, EWS, and 

Information 
Products to Inform 

Action

Action to Manage 
heat risk: actions, 
interventions and 

effectiveness

Communications for 
Heat Action

GHHIN is a forum for scientists and 
practitioners, enhancing global-to-local 
learning for heat health risk reduction 

GHHIN Thematic Areas



Attendees of the 
First Global 
Forum on Heat 
and Health 
agreed upon four 
common goals 
for the network

Improve awareness and urgency
for the silent disaster that 

increasing heat and heatwaves 
pose to human health, 

wellbeing, and productivity 
worldwide

Improve the availability, 
awareness, synthesis and co-
production of resources and 

information

Facilitate a truly 
transdisciplinary approach that 
also integrates practitioners and 

researchers

Focus on science for action –
speeding the transition of 

research to 
operations/applications and the 
feedback from practitioners to 

inform research needs



Second Global Forum 
on Heat and Health in..?

Over the next 2-5 years, GHHIN will 
address these goals with a web platform 
for sharing, synthesis report, and in-
person opportunities for idea exchange

• Synthesis Report that 
identifies research and 
operational gaps and needs, 
best practices for 
interventions and forecasts, 
capacity and training needs

• Online knowledge sharing 
platform

• Evidence Reviews and 
Inventories of Good Practice

What 3 Services Should 
GHHIN Provide?

• Guidance and resources

• Synthesis of new findings and 
studies

• Inventory of effective interventions

What would you like to see in a 
GHHIN online platform?

•With countries/contexts similar 
to my own in other world regions

What level of networking 
would be most helpful?



https://ghhin.org/

Want to get 

involved in 

GHHIN? 

Check out 

ghhin.org to 

join the 

mailing list 

and get more 

information.

https://ghhin.org/
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