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. INTRODUCTION

—+ Heat Wave — extreme weather event- leading to human mortality
» Heat wave study requires processing of large amount of temporal data

» Ground observation data — lacking spatial variability

Satellite collect large volume data — handling is a hectic task
» Google introduced open source platform — Google Earth Engine (GEE)
- Large volume of analysis ready daily temperature data — available on GEE, -

employed to compute heat wave indicators
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- Study Area and Datasets Use

S » Two biogeographic zones of Northefn
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[Indian Biogeographic Zones|
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» Home to large number of Indian
population

* Witnessed massive heat wave events in
last decade
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Datasets Used

* Aqua Land Surface Temperature and
Emissivity (MYD11A1.006) Daily Global
1km dataset

10°0'0"N{

e iy + Provided by NASA LP DAAC at the,
g 2% e 1w 2 USGS EROS Centre - available within
e " GEE in analysis ready format J

» Study time period — 1 Apr to 30 Jun for
ears 2003 t0 2019 /
A
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Divided Area of Interest INg
into 623 grids of HW indicators |

10*10km size Threshold of 45°

values (HW condition)

Using GEE Reducer
reduced the 100 values of /\
one grid into single value '|
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m o th To compute intensity:
| © Compius s temperature = 45° is
| frequency and duratlono. considered 1 and as it

GEE map function for | Temperature below 45 goes beyond 45°
I
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parallel functioning on is 0 and above 45° is 1 accordingly number added

all 623 grids to 1, e.g. 46°=2; 47°=3 and
S0 on so forth
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Map-reduce step to f ] =
highly optimize Arrangement of daily Integration of processed
computation of results temperature data using open _,| datain GIS software to
source programming \/ study spatial distribution of
language python - heat waves




21-11-2020

\ h | —
o Methodology (cont.)
vAIgorithm designed for Heat Wave N
indicators to be applied on GEE platform
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Save result
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Spatial Distribution from 2003 to 2019
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- L [ " - aximum Heat Wave Duration 4
» Total percentage of grids falling in each legend Meximum Heat Wave Duratt @
~ category has been computed to analyze which :: 2003 :
year is affected more with heat wave e
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« Similarly all the identified heat wave indices have — 0N
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I 10 and above

been computed and its spatial variation has been
studied

Maximum Heat Wave Duration

100.00
& 80.00 o - ¥ 25°0'0"N
En 75°0'0"E 80°00"E 85°0'0"E
= 60.00
1o Identified heat wave indices
k] * Avg. HW Duration 9
X 20,00 5 i
Max HW Duration
0.00 « Cumulative HW Days
0 v P & S DD O oD DO .
< m@“m@ RO WQ& LIS S Max HW Events =
T * Cumulative Warm Days
AN } * Max HW Temp &
w13 146 79 10 and above . erm day Temp \




21-11-2020

: Conclusion
k‘/
_* GEE is a platform to perform huge computations on the cloud which would
otherwise take weeks or even months for local computation efforts

* 91 days/year * 623 up-sampled grids/day * 100 native resolution grids /
upsampled grid = 5,669,300 grids were computed within 1 hour

* GEFE’s parallel computing power is found to be highly efficient to process
large volume of data for analyzing spatio-temporal variability of HW
condition

* Open Source platform (GEE) and programming language (python)
assisted in identification of Heat wave indicators affectively
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