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E%ic Healt he 2003 European heatwave
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Estimates of between 30,000 and 70,000 excess deaths in Europe (Robine et al.
2008).

England: >2,000 excess deaths (Johnson et al. 2005).

Maximum temperature in UK: 38.5°C in Kent
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® _ Modelling configuration

England

WRF (Weather Research and Forecasting) ARW
(Advanced Research WRF) model

4 nested domains
(36 km?, 12 km?, 3 km? and 1 km? resolution)

Meteorology: ECMWEF ERA-interim reanalysis at 1.5° every
6 hours

Land surface data: USGS (United States Geological
Survey) land use categories

BEP (Building Energy Parameterization) scheme
*Multilayer surface urban physics scheme

3 types of urban classes

(Heaviside et al. 2015)

*Urban classes specially adapted for Birmingham and the West Midlands

» Simulates the effects of the vertical distribution of heat, momentum and turbulent kinetic

energy throughout the urban canopy layer.
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"Urban’:

Model is run using 3 detailed
urban land surface categories
to best capture the UHI effect
using the BEP scheme.

52.8

526

‘Rural’:

Model is run by replacing all
urban categories with rural
(grassland/pasture) categories.

Latitude

524

A comparison of 5

temperature between the 2 ! :
simulations gives an P PR e e
indication of the UHI o
Intensity
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E%ic Health Health Impact Assessment (HIA) methodology |
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Aims:

Quantify the effect of the UHI on mortality, and investigate sensitivity of
mortality burdens to population weighting of temperature.

Estimate the full potential health impacts of climate change, by including
the UHI intensity as well as the UKCPQ09 temperature projections.

Calculations:

« Mortality associated with heat during the 2003 heatwave period
» The effect of population weighting of temperature on mortality burden
» Mortality associated with the UHI during this period

* Mortality associated with Climate Change and UHI for future decades
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E%ic Health Health Impact Assessment (HIA) methodology |l
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Input data for HIA

Exposure data based on 1x1 km modelled 2m air temperature, including urban
surfaces for West Midlands domain — ‘urban’ run and with no urban surfaces —

‘rural’ run.
Gridded population dataset.
Time period: 1st — 10" August 2003

Dose-response relationship: ~2% increase in mortality for WM region for a 1°C
increase in temperature, with threshold at 17.7°C (Hajat et al. 2014)
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Public Heatth Calculation of heat related mortality
England

N
M = z DM;(1 — e(-PATD)
=1

M = heat related mortality during heatwave

N = number of days in heatwave

DM, = recorded daily all-cause mortality for West Midlands on day i

b = slope of exposure response relationship for temperature for West Midlands

AT, = temperature above a threshold on day |

Geographical mean T = mean of all cells within domain (no pop info)

Population weighted T = summed (pop per cell x cell temp) / total domain pop
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Snapshot:
11pm, 5" August
2003
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UHI Intensity:
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2 m air termperature (°C)
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Urban — rural experiment:
UHI intensity In city centre

Birmingham city centre
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Date (2-10 August 2003 i
ate ( ugus ) (Heaviside et al. 2015)

Birmingham City Centre:
AT (urban-rural) = 3.2°C (mean UHI intensity)
AT (urban-rural) = 5.6°C (max UHI intensity)
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®  Health Impact Assessment results
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HIA based on modelled ‘urban’ and ‘rural’ WRF simulations

Population weighted temperature is 1°C higher than geog mean
temperature

The UHI contributed around half (54%) of the total heat related mortality in
the West Midlands during the heatwave of 2003. Heaviside et al. (in review)

G
climate
2003 heatwave
‘Urban’ pop 80
weighted
‘Urban’ geog 64

mean
‘Rural’ 37




¥  Health Impact Assessment results
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HIA based on modelled ‘urban’ and ‘rural’ WRF simulations, plus climate
change projections

Population weighted temperature is 1°C higher than geog mean
temperature

The UHI contributed around half (54%) of the total heat related mortality in
the West Midlands during the heatwave of 2003. Heaviside et al. (in review)

_ Future Climate Projections (without pop
climate growth)
2003 heatwave 2020s 2050s 2080s

‘Urban’ pop 80 127 (112) 184 (143) 256 (174)
weighted
‘Urban’ geog 64 105 (92) 159 (124) 229 (155)

mean
‘Rural’ 37 73 (64) 116 (90) 180 (122)
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Estimated mortality based on HIA for 2003 heatwave, and for potentially
similar heatwave events projected for 3 future decades, (medium emissions,
with population growth).
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Publc Health Summary of HIA results
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According to simulations, the effect of urbanisation in the West Midlands was on
average ~3°C, with max AT of 7°C during the 2003 heatwave (daily mean T)

» Population weighting of temperature data resulted in +1°C for the region

« The 1s-10™" August 2003 heatwave was associated with 80 additional deaths in region
« Around half (43) of these were associated with the UHI intensity

» Climate projections suggest a similar heatwave in 2080 could result in ~260 deaths

Implications for HIA methodology:
A HIA based on geographic mean temperature underestimated mortality by 20%

A HIA without urban surfaces (no UHI) underestimated mortality by 54%

To account for all future effects:
include population weighting and UHI as well as climate and population projections
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