Heat Index:
Possible HAP Action Threshold?
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Since 2009: Working with Partners on Heat-Health in India
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Protecting Local Communities
from Extreme Heat

AHMEDABAD
HEAT ACTION PLAN 2016

GUIDE TO EXTREME HEAT PLANNING IN AHMEDABAD, INDIA|

HARYANA
Rewari DELHI

* RAJASTHAN % UTTAR PRADESH

Jhansi * BIHAR

GUIARAT
Aimedabad % WADHYAPRADESH . JHARKHAND
Rajkot Sagar Hazaribagh
Surat
2 MAHARASHTRA %3 onista
Nagpur Bhubaneswar
gﬁ:::iarapur L
Nanded Hyderabad
Aol
Jalgson ¥ ANDHRA PRADESH

Vijaywada/Amravati

2 KARNATAKA
P £ TAMIL NADY

NRDC

INDIAN
INSTITUTE OF

e
‘phfi) ) pUBLIC HEALTH
o 6.1 GANDHINAGAR

Climate & Development
Knowledge Network

Mount
Sinai




- -
S & © 3 2
S |2 s E g
as | 24 5 2% | & 3
S g S g 2 3 =c =
Country Threshold 83 £ E s % § 5 %@ 2
Q- = c £ =
] ] E 8 £ 2 2 5s E
resnoias f2 (& |f [%F |& |®
| | [ = a E x
Australia (Queensland) AT 2 days v v
] ]
their role in HAPs Belns s
Belgium Tmax/Tmin/Ozone 3 days
Canada (Toronto region) Airmass v v v v v v
Canada (Montreal) Tmax/Tmin v
Canada (all others) Humidex v
China (Hong Kong) NET
China (Shanghai) Airmass v v v v v
France Tmax/Tmin v 3 days v v
Germany PT 2 days v v v
Greece Tmax v
Hungary (Budapest only) Tmean v
Italy Airmass/Tapp v v v v v
Airmass v v v v v v
Republic of Korea
Airmass v v v v v v
Republic of Korea
(Seoul*)
Latvia Tmax v
Netherlands Tmax v
Poland Tmax/Tmin
Portugal Tmax v v v v v
Romania mu
Slovenia Forecaster v
Spain Tmax/Tmin v v v
Switzerland HiI
United Kingdom Tmax/Tmin v v
(England and Wales)
USA (synoptic*) Airmass ¥ v v ¥ v v
USA (all others) HI 2 days v v
where:
T temperature Hi Heat Index
AT or Tapp apparent temperature PT perceived temperature
Tmax maximum temperature ET equivalent temperature
Tmin minimum temperature Tu Temperature Humidity Index

Tmean mean temperature



Heat Index: What It Does, How It’s Developed




Heat Index Calculation in degrees Celsius

HI = -8.78469475556 + 1.61139411(T) +
2.33854883889(RH) + -0.14611605(T*RH) +

-0.012308094(T"T) + -0.01642482/7778(RH*RH) +

0.002211732(T*T*RH) + 0.00072546(T*RH*RH) +
-0.000003582(T*T*RH*RH)

where

HI = heat index (in degrees Celsius)
T = ambient dry-bulb temperature (in degrees Celsius)
RH = relative humidity (percentage value between 0 and 100)

Source: US National Weather Service, Weather Prediction Center



Table 1: Temperature/ Humidity Index

Relative Temperature °C

Humidity | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41 |
%
40 271 28 | 29 | 30 | 31 | 32 | 34 | 35 | 37 | 39 | 41 | 43
45 27 1 28 | 29 | 30 | 32 | 33 | 35 | 37 | 39 | 41 | 43 | 46
50 27 1 28 | 30 | 31 | 33 | 35 | 36 | 38 | 41 | 43 | 46 | 49
55 281 29 | 30 | 32 | 34 | 36 | 38 | 40 | 43 | 46 | 48 | 52
60 281 29 | 31 | 33 | 35 | 37 | 40 | 42 | 45 | 48 | 5l
65 281 30 | 32 | 34 | 36 | 39 | 41 | 44
70 29 | 31 | 33 | 35 | 38 | 40 | 43
75 29 | 31 | 34 | 36 | 39 | 42 | 46
80 30| 32 | 35 | 38 | 41 | 44 | 48
85 30 | 33 | 36 | 39 51
90 31 | 34 | 37 | 41
95 31 | 35 | 38 | 42
100 32| 36 | 40 | 44

L ‘ Caution ‘ ‘ Extreme Caution ‘ Danger - Extreme Danger J

Source: Calculated °F to °C from NOAA s National Weather Service

Source. NDMA Heat Guidelines (2016)



Heat Index Chart — degrees Celsius and F

NOAA national weather service: heat index
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For example, if the air temperature is 96 °F (36 °C) and the relative humidity is 65%, the heat index is 121 °F / 49 °C.
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Is a Heat Index Appropriate as a HAP Threshold?

Do cities have access to Past, Present, & Future local
maximum Heat Index data, to calculate a possible
Heat Index threshold value?

Does IMD already provide Heat Index information for
cities, in a user-friendly format?

What if coastal cities applied IMD’s Heat Wave
definition, i.e. Heat Wave declared on days > 40°C
What would it take to develop a NEW Heat Index for
India? Is it needed?
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What could be an effective user format?
(“dashboard” )

How can both the meteorological data producer community and

the user community be engaged, to develop effective

approaches to setting humidity-inclusive HAP thresholds?
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Suggestions & Options

24 Determine what regions & which cities have been asking for a
¥
Heat Index approach

Evaluate heat-health evidence regarding which cities
experience harmful effects of humidity, in addition to heat

£ Do cities in India have access to past & present data needed to
£ calculate the maximum daily Heat Index threshold? Or future
& forecasts of maximum daily Heat Index?

Is a Heat Index that’s unique to India needed?

Engage the meteorology information producers and users to
A% develop temperature + humidity output formats



Heat Index - - Next Steps




Do Heat Action Plans
make a difference?




We eva | u ated S u m m e r DAILY MAXIMUM TEMPERATURE AHMEDABAD, A MAJOR INDIAN CITY,
deaths before & after HAS AVOIDED MORE THAN

the 2013 HAP launch. FaC 1,100 DEATHS ANNUALLY
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Heat Index Calculation

NWS Weather Prediction Center, “The Heat Index Equation”:

https://www.wpc.ncep.noaa.gov/html/heatindex equation.shiml

NWS on “Heat Index Forecasts”:

https://www.weather.gov/bgm/heatindexforecasts



https://www.wpc.ncep.noaa.gov/html/heatindex_equation.shtml
https://www.weather.gov/bgm/heatindexforecasts

*Thank you*



http://nrdc.org

