Earth Observation for
Weather

International trends & developments
Earth observation applications
Business development
Capacity building
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0. Introduction

Mark Noort, consultant, project manager

HCP international:
consulting, marketing of earth observation

Project director EOPOWER:
project for promotion & capacity building of
earth observation applications



Sequence:

A General assessment of the statéthe-art of earth
observation

A ]Ic\_/lal%lor trends and developments in the application
e

A Description ofarth observation solutions

A Assessment of markgiotential for earth
observation solutions and marketing instruments

A Capacitybuilding for successful application of earth
observation solutions
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Earth Observation helps you:
save money
save lives
save the environment



(B Earth observation
applications

A On the verge of reaching new user communities
A These new user communities need to be involved
A Weakest link / last mile aspects are important

A Marketing needed: promotion & capacity building



Life cycle of
products & services

Initialization GE:»I\@TCAB
g Marketmg

System analysis & design
Rapid prototyping
System development
Implementation
Postimplementation




Scope and definitions

Weather: state of the atmosphere, to the degree that it is
hot or cold, wet or dry, calm or stormy, clear or cloudy

Atmosphere:a layer of gases surrounding a planet or
other material body of sufficientmassthat is held in place
by the gravity of the bodly.

Weather forecast / predictionthe application of science
and technology to predict the state of the atmosphere for
a given location.

Weather aspects are also covered in the disaster management toolkit, climate
toolkit, energy and mining toolkit, environmental management and
agriculture toolkit.



cg Assessment of business &
funding opportunities

A Categories of environmental management products
& services

A Life cycle phase of product or service

A Regional context, level of technological & economic
development

A Optimum marketing mix
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1. International trends &
developments in
weather



(B Issues & trends In
weather

A Improvements inveather forecasting accuracy and
capability, including highmpact weather prediction;

A Increased attention focommunication with
stakeholdersandsupport to decisiommaking

A Increased attention fochanges of weather patterns in
different climate scenariogsee alsa@limate toolkit).
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Drivers

A Importance of timely and accurate weather forecasts for
all kinds of economic activity;

A Increased vulnerability (in terms of economic losses and
lives lost) in relation to highmpact weather events
(concentration of people and physical assets, especially
In urban areas);

A Uncertainty about future weather with respect to
climate change (trends, seasonal forecasts and deviation:
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Weather forecasting
accuracy and capability

A Improvements inforecastingrelated to:time range(nowcasting
short, medium, lony accuracy, probability, risfgossible damage /

lives los};
A Numerical weather predictior(NWP): application of model(s)
using mathematical equations for weather predicti@ivide the

atmosphere in grid boxes, record data on processes for each grid box anc
then calculate the future state for that biix

A Nowcasting technique for very short range forecasti(gp the
current weather, use the speed and direction of movement to forecast the
weather a short period aheaq

A Ensemble forecastingestimate risk of particular weather

events, using multiple forecastisy making small alterations to either
the starting conditions or the forecast model, or bith
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« W THORPEX

World Weather ResearcRrogramme

A Improvementof weather forecastdn the form of the
THORPEX and TIG&&grammegas part of THORPEX)

A THORPE@HeObserving system Research and
PredictabilityExperiment) ign international research
programmeto accelerate improvements in the accuracy
and utility of highimpact weather forecasts up to two
weeksahead

A TIGGEKTHORPENXteractive Grand Glob&nsemble)
provides a data base of ensemble predictions from the
leading global NWPEentres for scientific research on
predictability and development of probabilistic weather
forecasting methods
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THORPEX

Global observing system
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Weather: improved forecasts
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Improvement in accuracy of weather forecasts over a period of 30 years
upper line = northern hemisphere, bottom line = southern hemisphere
(Source: ECMWF; 2013) "
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More information:

Subseasonaio seasonal predictiorg research
Implementation plan WWRP/WCRP/THORPEX; 2012)

Researclplan, with attention for climate change, disaster risk management
and food security (food supply anthrkets)

TIGGE The THORPEX Interactive Grand Global Ensemble
(THORPEX; 2018)ort description of the TIG@B®gramme

User requirements specification for TIGGE archive
functions andapplications;

Productsbased on TIGGE ensembles delivered to SWFDP
users;

Enhanced TIGGE archive functions available &
demonstrated; data registered i6ClI (GEOWOW, 2012)

Enhancing TIGGE and making the results accessible to users

TIGGE websitbttp://www.ecmwf.int , dataarchive available at
http://apps.ecmwi. mt/datasets/data/thqé



http://tigge.ecmwf.int/
http://tigge.ecmwf.int/
http://apps.ecmwf.int/datasets/data/tigge/
http://apps.ecmwf.int/datasets/data/tigge/

(B Communication
with stakeholders (1)

A Highimpactweather:accuracy and timing of forecast
should bebalanced against size of avoidabiess

A Communication of uncertaintylecision makers are
very sensitive to false alarmand, at the same time,
have a strong need for a high detectionate;

A Verification: verification results should be presented
alongside the forecasts so that users can readily

understand the quality of the forecadhey are
currentlyusing.
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Communication
with stakeholders (2)

Betterdissemination of forecast informatioro reach
endusers;

Improved insight intdhow users do interpret and apply
(or do not apply¥orecastinformation;

ntegrate all stakeholderghrough interaction to
oroduce suitable information tailored to the useeeds;
~acllitate quantification and evaluation of
environmental, societal and economic benefiby/ the
enduser;

Find themost cost effective combination of observing
system, data assimilation, forecast and application
procedures (Early Warning System) to improve high
Impact weather forecasts from usperspective. 18
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Example: Monsoomprediction
and decisiommaking

A mportant for arranging cropping strategy and taking
preventive action irpotential flooding zones

A Institutionalmechanism focommunicating climate
Information to various user departments arajencies is
Important;

A Forecasts should be released timasitch the leadtime
requirementsthat are relevant to the endisers;

A Seasonal forecast products shouddlect local climatic
zones(rather than administrative regions);

A Government should rethintbe value of climate
prediction in societal and economidevelopment
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Example: Requirement®r an
effectivecommunity response to

warnings

A Gettingfree warning and hazaréhformation:;

A Receivingvarning with sufficient leadtime;

A Understandingthe warningcontent;

A Believingthe warning;

A Believingthat the threat isreal.

A Knowingwhen and wha@ppropriate actionto take;
A Beingin astate of preparedness
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THORPEX decision support

Data management system

A global interactivend to-endforecasting system for the 21st century:



WCRP#’ THORPEX

World Climate Research Programme A World Weather Research h Programme

More information:

Weather research in Europea THORPEX Europepian

(WMO; 2010)Researciplan for Europe and the Mediterranean, including
section on decision making

WWRP/THORPEX African scieptan (WMO; 2008)

Science plan for Africa, involviagdusers

Global monsoorsystem¢ Research and forecast (World

Scientific; 2011)3erie33f articles on monsoon system research, only
some chapters are freely available: heaviest precipitation (aftPaseasonal
variability (ch11), diurnal cycle (ch15), Taiwan monsoon (ch18), modelling
Enﬁnsg)ons (ch25), atmospheric and oceanic weather (ch29), oceanic process
ch30

The globaimonsoon systemsWCRP ntroductionto monsoon

systems and researdfforts
22



(B Changing weather
patterns and climate

A Concerns abouhe impactof global climate changein
terms of weather and climate variability and associated
effects such as sdavelrise;

A Scienceand technology of weather forecasting and
climate predictionhas been moving aheadpidly;

A Need forreduction of the uncertaintyabout the
relationship between weather and climate change, to
predict changing weather patterns under different
scenarios with the aim tonprove decisiommakingfor
adaptation and mitigation.
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climate change BANK

More information:

Climate impacts on energy systemg&ey issues for energy

sector adaptation(WorldBank; 2011 Howthe changing climate

Impacts energy systems, including need for improved observation networks ir
developing countries + case studies from Albania and Mexico

Frequently asked questionsHRCC; 200 Answerson frequently

asked questions on climate change, including the relation between weather
and climate change

Reviewing weather and climate services in tRacific

(SPREP; 20183viewof National Meteorological Services in the Pacific

region (mainly small islanstates that are especially vulnerable to degael
rise)
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2. Earth observation applications



Earth observation for

Tropical cyclon&lineprovoking flooding in Mozambique and Madagasczfétr



cg Earth observation
contribution

A Highimpact weather prediction(see also disaster
management toolkit)

A Precipitation (and general weather) forecasting and
monitoring

A Earth observation for weather-{ndexed) insurancein
agriculture toolkit)

Weather products and services are linked to all GEO
Societal Benefit Areas and provide input to products and
services related to thes8BAs
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Example highmpact
weather prediction

Forecasting strike probabilities for Hurricane lke by combining two
TIGGE ensembles -



Example highmpact
weather prediction (2)
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Example highmpact

Massive sandstorm
blows off the
northwest African
desert (February 26th,

2000)
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High-impact weather
prediction

Earth observation supports higmpact weather

prediction fordisaster management, water management,
agriculture, energy, health, fisheries, aviation
transportation,etc.;

Data series are available forstorical and statistical
analysis and analysis of whole regipns

Earth observation facilitateshortening of the warning
time and thecommunication and decisiemaking
Process;

Costestimate:on caseby-case basis, meteorological
satellite imagery is usually free;

Main challengescost, complexitybusiness model,
knowledge transfer.
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Examples:

The European Centre for MediwRange Weather
Forecasts; European ceoperation at itsbest (ECMWF,;

2012)Describes improvements in medisemge forecasts, with some
examples of higiimpact weather prediction

bh! ! (ly26ax 9FNIK 20a0dBml G
ClIOGaKSSli 2y (KS dzaS 2FNBIFIREKYPRGASZ
Heaviest precipitation events, 19982007/: a near global

survey Mapes 2011y KIF LJGSNI v 2F W¢KS 3t 20|
Analysis of and attempts to understand extreme rainfall events overy@di0
period

Predicting and managing extreme weather events (NOAA,;

2012)Description of statef-the-art in understanding and prediction
extreme weather events and requirements for managing these events in the
US
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Example precipitation
monitoring and forecasting
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Approximate location of monsoons across the globe 33



Example precipitation
monitoring and forecasting

China Meteorological
Administration

EUMETCast and EUMETCast Africa -

GEONETCast Americas ! EUMETSAT
US National Oceanic and

Atmospheric Administration/

EUMETSAT

GEONETCasbverage 34



(@B Example precipitation
monitoring and forecasting

(3)

Precipitation calculated over central Africa for 23/02/2008 (SoubesCoCast



