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Value proposition

e An African solution
e Run by Africans in Africa
» To solve African problems

e Insights for all of Africa

= Prebuilt services available

= Build your own

e |t's free
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The value of Earth observation data

REALIZING THE POTENTIAL

» The potential (economic) value of EO data for

In collaboration with WORLD

Africa is in the billions of dollars — through R SR ©
improvements in agricultural production, water of Earth Obsetvatioft & )
use, regulation of mining, digital ol chalepes NS
transformation/accelerated growth, etc. gl A > 7

« Digital Earth Africa (DE Africa) aims to unlock
this potential!

$500 million

Earth Observation industry Agricultural unregulated gold mining
accelerated growth productivity boost detection and prevention
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“ Digital Earth
Co-developing Use Cases as Pathto * "
Decision Makers

Cotton Farming in Simiyu District, Tanzania

From products to people

APPLICATION CASE STUDIES
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Mapping forest fires Earth observation to protect wetlands

Preservation of mangroves in Sabaki Estuary, KEFR

« Wetlands, including river deltas, peatiands and
mangroves are a crucial part of the Kenyan landscape
and biodiversity. The Kenya Forest Research Institute
(KEFRI) has been supporting the monitoring and
protection of wetlands in the country, taking part in
World Wetlands Day to celebrate the six Ramsar sites
across Kenya

e Dr. Stanley Nadir, a research scientist in Soil Science

and Water Management with KEFRI recognised the

" Digital Earth
Intelligent agriculture

Supporting sustainable coffee production in Kenya
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Unsustainable agriculture, Lake Nauvasha
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" Digital Earth | Digital
AFRCA - Jrovide

Giraffes, satellite data & a shrmkmg island
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Cane poaching "

FARMING BY
SATELLITE oy

Food security & local farmers

Impact of pesticide overuse on water quality
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Services and analysis
tools

» WOfTS — water observations from space
e GeoMAD

e Food security

o Coastal erosion

e Chlorophyll-a in water bodies

e Monitoring mangroves

e Tidal data

e Wetlands

e Changes in urban extent

e Changes in vegetation
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WOTfS Processing..

1M Landsat scenes

e 300 compute nodes
e 2,000+ vCPU

5.5 TB RAM

e 4M GeoTIFF images
e 10 hours

e Total cost = $700
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National Oceanic Atmospheric Administration
(NOAA)
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NOAA ( National Oceanic Atmospheric Administration)
use of geospatial technologies and data on AWS

GIS is at the core of supporting NOAA’s mission.
Geospatial technologies provide the framework to
collect, store, analyze, and disseminate “NOAA’s
Environmental Intelligence.”
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Use of GIS on AWS for weather prediction

WSSI Blowing Snow Valld From Wed, Feb 03, 2021 07 PM ET To Thu, Feb 04,2021 07 PM ET

NOAA - NWS (National Weather Service)
will provide users with access to
Geographic Information Systems (GIS)
web services running on AWS Public
Cloud
(https://www.weather.gov/gis/cloudgis
webservices) from January 20, 2022.
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https://www.weather.gov/gis/cloudgiswebservices
https://www.weather.gov/gis/cloudgiswebservices

Predicting catastrophic events using GIS on AWS

NOAA — NWS uses GIS on AWS to ensure
safety of life and property

NWS Fire Weather Spot
https://mapservices.weather.noaa.gov/vec

tor/rest/services/fire weather/nws fire
weather spot/MapServer
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SPC DAY 2 FIRE !

ISODRYT

Fire Weather Outlook Legend:
ElevatedCriticalExtreme |so DryTScattered DryT
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https://mapservices.weather.noaa.gov/vector/rest/services/fire_weather/nws_fire_weather_spot/MapServer
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Flood and water hazard prediction with GIS on AWS

Day 3-7 U.S. Hazards Outlook

The National Water Model (NWM) is
a hydrologic modelling framework
that simulates observed and forecast
streamflow over the entire
continental United States (CONUS)

Weather Prediction Center
Made: 08/08/2022 3PM EDT
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Damage assessments usmg GIS and AWS

lllllllllllllllllllllllllllllllll

The National Weather Service ?Preliminary & Bl 4
(NWS) Damage Assessment Toolkit Damage Survey Results| '\ § | b 1
(DAT) .has been qtlllzed rretiong County, PA a
experimentally since 2009 to EF-2 Tomado
assess damage following Date March 31, 2022
tornadoes and convective wind
events.

https://apps.dat.noaa.gov/StormD RGP
amage/DamageViewer/

Time (Local) 11:47 AM - 11:56 AM

Path Length 9 miles

Max Width 350 yards

Injuries/Deaths 0 Injuries / 0 Deaths &%
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https://apps.dat.noaa.gov/StormDamage/DamageViewer/
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So, what is the problem,
anyway?
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The new realities of imagery and geospatial data
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Demand for faster
decision-making

Explosion of data

Unstructured data with . — X > Vector formats
location references b
\

\
Geotagged logs, pictures, and ! Raster formats

social media content ~ _ Navigational standards such as
used by AIS and GPS

Explosion of geospatial data
standards
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“Data must be organized, well
documented, consistently
formatted, and error free. Cleaning
the data is often the most taxing
part of data science, and is
frequently 80% of the work.” o

e Excerpt from Da

e by DJ Patil ilary Mason
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Overview of open data on
AWS
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Sharing data in the cloud lets data users
spend more time on data analysis rather
than data acquisition

https://opendata.aws
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Advantages of sharing data in the cloud

&

Global community of users

Faster pace of research
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New services and tools
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Lower cost of research



Bring your algorithms to the data

Traditional approach Cloud approach
Move data to computing resources Move computing resources to data
° Amazon S3

] o

1 fH3 oS

Amazon Amazon
Athena Amazon EMR
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Open data on AWS

HTTPS://REGISTRY.OPENDATA.AWS/
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Registry of Open Data on AWS

satellite imagery

Search datasets (currently 10 matching datasets)

I with satellite imagery

Add to this registry
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Sentinel-2

The tinel-2 S & g sllation of two llites

high resoly y

missions. The mission provides age of the Earth's land surf ys5d
making the data of great use r L1C data are available from June 2015
globally. L2A data are available from April 2017 over wider Eur region and globally

since December 2018

Usage examples

.
B
o bx tt e wildf wit t t é y by Timothy

Whitehead

Landsat 8
| earth cbservation il satellite imagery Jil ois il natural resource il sustainabiity Jil disaster response |

1going col satellite imag of all land on Earth produced by the Landsat 8

satellite

Usage examples
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https://registry.opendata.aws/

Global and Regional Data Can Fill Gaps in Your Own Data

& Create New Business Models

AWS Open Data AWS Data Exchange Customer Proprietary Data

z’USGS MAXAR & Trimble -rut;nn

barchart YV ~propeller  @@esri

@mscrszonlmwx (4 4 HEXAGON

E) teralytic  SOLCAST
(7) oronedepioy  DAVISE:
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sz climacell DTN
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Global / Continental Regional Parcel
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Putting the data to work
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Monitoring at-risk bodies of water from space

2015-12-18

e The uses
Sentinel-2 satellite data on AWS to

monitor water bodies around the : | N
world m
e “The cost to process one month of | 3

data for about 7,000 bodies of
water currently in the system is 6
EUR. It is possible to set up world-
scale systems with a shoestring
budget.”

e - Grega Milcinski, Bluedot

. opendata.aws/bluedot & !/ i
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opendata.aws/bluedot

Digital Earth Africa

Digital Earth Africa (DE Africa) will
process openly accessible and freely
available data to produce decision-ready
products. Working closely with the
AfriGEO community, DE Africa will be
responsive to the information needs,
challenges, and priorities of the African
continent. DE Africa will leverage and
build on existing capacity to enable the
use of Earth observations to address key
challenges across the continent.

www.digitalearthafrica.org
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http://www.digitalearthafrica.org/

Field monitoring at scale

e The imagery available from the AWS open

data program enabled to run e g g
boundary detection on 39.5M fields in in Netherlands- porsiont TS .ﬁﬁy -
Europe and 21M in the US o e 1T SRR ol oot

e The company automated a process that s W= - : ;-;f.' s

would have taken 49 years by hand

e “With Copernicus Sentinel-2 multispectral
images, we automatically determine a crop
that grows on a field. To verify, we use data
from the Sentinel-1 radar satellite. As a
result, it is easy for farmers to use our
system — the field boundaries and crop are
ready for them.”

e - Slava Mazai, OneSaoil
adws
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Way Forward: Digital Twin Based Disaster Management System
Architecture

Virtual World
Physical World

Machine2Machine Communication

_ Buildings
Buildings

- Sensors Data Highways
nghways Social Media

Govt System

Infrastructures

Infrastructures

Human2Machine
Communication

Interaction Problem
Two Execution Modes: MBI
Education mode: Based on the decision of the management staff, the
simulation is made and possible outcomes are reported.

Estimating mode: Decision support system runs in several different
choices and tries to find the best decision for the best outcome.

Analyzing

Decision
Making

aws Application Layer
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Thank you!

Deepti Dutt

Head — Strategic Initiatives, Public Sector
Amazon Web Services India Pvt Ltd

deepti@amazon.com
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