Heatwave occurrence worldwide: A comprehensive analysis

Integrating land properties, climate variables and groundwater depth
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Introduction

e Since 1950, heatwaves have risen in both frequency and
intensity on a global scale, and this trend is projected to
continue escalating in the future,

e The land surface properties, climatic parameters and
their feedback mechanisms are significant factors
influencing the occurrence of heatwaves, j).

e Shallow groundwater tables (Figure 1) may possess the
ability to mitigate heatwave intensity, and play an
important role on land-atmosphere processess,

Areas with shallow water table depth

Figure 1: Locations with shallow water table depth (<10m);
data are resampled to 10 km? grid cells g

 The full extent of how various land and climatic variables
impact the occurrence and intensity of heatwaves is not
fully understood, especially regarding the influence of
groundwater table depth on heatwave occurrence

Objectives

Using a comprehensive dataset of climatic, land, and
hydrological information on a global scale, the specific
objectives of this study are:

 To identify the primary drivers affecting the occurrence
of summer heatwaves

* To develop a predictive model capable of projecting
future summer heatwaves
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Figure 2: Determination of summer heatwaves between 2004-2014
in reference to 1980-2022, based on Era-5 Land dataset, following
WMO definition of heatwaves ,,

e Based on a comprehensive literature review, the main surface
drivers for heatwave events have been identified (Table 1)

Table 1: Overview of selected drivers of summer heatwaves

Covariables

Wind Speed (m/s)

D Atmospheric
—D .
== Variables Cloud cover (% fraction)
s Net Solar Radiation (SolRad in W/m?)
f@ Surface
fluxes Sensible heat flux (SHF in W/m?)
o@lg Total Evaporation (ET in mm)

Surface Temperature (T in°C)

Elevation (m), Slope (°)

% Inherent land
characteristics Average soil and sedimentary deposit
thickness (Soil thickness in m)

@) Precipitation (mm)
~ '™ Hydrological

variables

Surface soil moisture (% Volume fraction)

Water table depth (WTD in m)
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e At each cell center of an identified heatwave, the =

covariables have been extracted, considering summer '
northern and southern hemisphere
(months JJA and DJF, respectively)

seasons for

* A correlation analysis between the covariates and
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heatwave frequency (Figure 2) has revealed varying %
levels of significance, depending on the land cover and
climatic zones (Figure 3)
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Figure 3: The correlation between the number of heatwaves and selected
covariables across various land cover and climatic zones in regions with
shallow water tables. Note; WTD in absolute values.

Next steps

 Developing a model to correlate the occurrence
of heatwave to the variables listed in Table 1 —

* Validating the model based on calculated heatwave
occurrences presented in Figure 2

* |dentifying the heatwave hotspots in future under

different climate scenarios
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