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0. Introduction 
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Sequence: 

ÅGeneral assessment of the state-of-the-art of earth 
observation 

ÅMajor trends and developments in the application 
field 

ÅDescription of earth observation solutions 

ÅAssessment of market potential for earth 
observation solutions and marketing instruments 

ÅCapacity building for successful application of earth 
observation solutions 



Earth Observation helps you: 
save money 
save lives 
save the environment 
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Earth observation  
applications 

ÅOn the verge of reaching new user communities 

 

ÅThese new user communities need to be involved 

 

ÅWeakest link / last mile aspects are important 

 

ÅMarketing needed: promotion & capacity building 



Life cycle of  
products & services 

Initialization 

System analysis & design 

Rapid prototyping 

System development 

Implementation 

Post-implementation 
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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 sufficient mass that is held in place 
by the gravity of the body.  

Weather forecast / prediction: the 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. 
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Scope and definitions 



Assessment of business &  
funding opportunities 

ÅCategories of environmental management products 
& services 

ÅLife cycle phase of product or service 

ÅRegional context, level of technological & economic 
development 

ÅOptimum marketing mix 
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1. International trends & 
    developments in  
    weather 
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Issues & trends in  
weather 

ÅImprovements in weather forecasting accuracy and 
capability, including high-impact weather prediction; 

ÅIncreased attention for communication with 
stakeholders and support to decision-making; 

ÅIncreased attention for changes of weather patterns in 
different climate scenarios (see also climate toolkit). 
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Drivers 

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

ÅIncreased vulnerability (in terms of economic losses and 
lives lost) in relation to high-impact weather events 
(concentration of people and physical assets, especially 
in urban areas); 

ÅUncertainty about future weather with respect to 
climate change (trends, seasonal forecasts and deviations 
ŦǊƻƳ άƴƻǊƳŀƭΣ ŜȄǇŜŎǘŜŘέ ǿŜŀǘƘŜǊύΦ 
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Weather forecasting 
accuracy and capability 

Å Improvements in forecasting related to: time range (nowcasting, 

short, medium, long), accuracy, probability, risk (possible damage / 

lives lost); 
Å Numerical weather prediction (NWP): application of model(s) 

using mathematical equations for weather prediction (divide the 

atmosphere in grid boxes, record data on processes for each grid box and 
then calculate the future state for that box); 

Å Nowcasting: technique for very short range forecasting (map the 

current weather, use the speed and direction of movement to forecast the 
weather a short period ahead); 

Å Ensemble forecasting: estimate risk of particular weather 
events, using multiple forecasts (by making small alterations to either 

the starting conditions or the forecast model, or both). 

 

 



ÅImprovement of weather forecasts in the form of the 
THORPEX and TIGGE programmes (as part of THORPEX) 

ÅTHORPEX (THe Observing system Research and 
Predictability Experiment) is an international research 
programme to accelerate improvements in the accuracy 
and utility of high-impact weather forecasts up to two 
weeks ahead 

ÅTIGGE (THORPEX Interactive Grand Global Ensemble) 
provides a data base of ensemble predictions from the 
leading global NWP centres, for scientific research on 
predictability and development of probabilistic weather 
forecasting methods 
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World Weather Research Programme: 
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THORPEX 

Global observing system 
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Weather: improved forecasts 

Improvement in accuracy of weather forecasts over a period of 30 years:  
upper line = northern hemisphere, bottom line = southern hemisphere 

(Source: ECMWF; 2013) 



Subseasonal to seasonal prediction ς research 
implementation plan (WWRP/WCRP/THORPEX; 2012) 
Research plan, with attention for climate change, disaster risk management 
and food security (food supply and markets) 

TIGGE ς The THORPEX Interactive Grand Global Ensemble 
(THORPEX; 2010) Short description of the TIGGE programme 

User requirements specification for TIGGE archive 
functions and applications; 
Products based on TIGGE ensembles delivered to SWFDP 
users; 
Enhanced TIGGE archive functions available & 
demonstrated; data registered in GCI (GEOWOW; 2012) 
Enhancing TIGGE and making the results accessible to users 

TIGGE website http://www.ecmwf.int , data archive available at  
http://apps.ecmwf.int/datasets/data/tigge/  16 

 

More information: 

http://tigge.ecmwf.int/
http://tigge.ecmwf.int/
http://apps.ecmwf.int/datasets/data/tigge/
http://apps.ecmwf.int/datasets/data/tigge/
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Communication 
with stakeholders (1) 

Å High-impact weather: accuracy and timing of forecast 
should be balanced against size of avoidable loss; 

Å Communication of uncertainty: decision makers are 
very sensitive to false alarms and, at the same time, 
have a strong need for a high detection rate; 

Å Verification: verification results should be presented 
alongside the forecasts so that users can readily 
understand the quality of the forecast they are 
currently using. 
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Communication 
with stakeholders (2) 

Å Better dissemination of forecast information to reach 
end users; 

Å Improved insight into how users do interpret and apply 
(or do not apply) forecast information; 

Å Integrate all stakeholders through interaction to 
produce suitable information tailored to the user needs; 

Å Facilitate quantification and evaluation of 
environmental, societal and economic benefits by the 
end user; 

Å Find the most cost effective combination of observing 
system, data assimilation, forecast and application 
procedures (Early Warning System) to improve high 
impact weather forecasts from user perspective. 



 

ÅImportant for arranging cropping strategy and taking 
preventive action in potential flooding zones; 

ÅInstitutional mechanism for communicating climate 
information to various user departments and agencies is 
important; 

ÅForecasts should be released that match the lead-time 
requirements that are relevant to the end-users; 

ÅSeasonal forecast products should reflect local climatic 
zones (rather than administrative regions); 

ÅGovernment should rethink the value of climate 
prediction in societal and economic development. 
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Example: Monsoon prediction  
and decision making 



 

ÅGetting free warning and hazard information; 

ÅReceiving warning with sufficient lead time; 

ÅUnderstanding the warning content; 

ÅBelieving the warning; 

ÅBelieving that the threat is real; 

ÅKnowing when and what appropriate action to take; 

ÅBeing in a state of preparedness. 
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Example: Requirements for an 
effective community response to 
warnings 
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THORPEX decision support 

A global interactive end- to-end forecasting system for the 21st century  



Weather research in Europe ς a THORPEX European plan 
(WMO; 2010) Research plan for Europe and the Mediterranean, including 
section on decision making 

WWRP/THORPEX African science plan (WMO; 2008) 
Science plan for Africa, involving end-users 

Global monsoon system ς Research and forecast (World 
Scientific; 2011) Series of articles on monsoon system research, only 
some chapters are freely available: heaviest precipitation (ch2), intraseasonal 
variability (ch11), diurnal cycle (ch15), Taiwan monsoon (ch18), modelling 
monsoons (ch25), atmospheric and oceanic weather (ch29), oceanic processes 
(ch30) 

The global monsoon systems (WCRP) Introduction to monsoon 
systems and research efforts 
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More information: 
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Changing weather 
patterns and climate 

Å Concerns about the impact of global climate change, in 
terms of weather and climate variability and associated 
effects such as sea-level rise; 

Å Science and technology of weather forecasting and 
climate prediction has been moving ahead rapidly; 

Å Need for reduction of the uncertainty about the 
relationship between weather and climate change, to 
predict changing weather patterns under different 
scenarios with the aim to improve decision-making for 
adaptation and mitigation. 



Climate impacts on energy systems - Key issues for energy 
sector adaptation(World Bank; 2011) How the changing climate 
impacts energy systems, including need for improved observation networks in 
developing countries + case studies from Albania and Mexico 

Frequently asked questions (IPCC; 2007) Answers on frequently 
asked questions on climate change, including the relation between weather 
and climate change 

Reviewing weather and climate services in the Pacific 
(SPREP; 2010) Review of National Meteorological Services in the Pacific 
region (mainly small island states that are especially vulnerable to sea-level 
rise) 
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More information: 



2. Earth observation applications 
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Earth observation for  
weather 

Tropical cyclone Eline provoking flooding in Mozambique and Madagascar 
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Earth observation  
contribution 

ÅHigh-impact weather prediction (see also disaster 
management toolkit) 

ÅPrecipitation (and general weather) forecasting and 
monitoring 

ÅEarth observation for weather (-indexed) insurance (in 
agriculture toolkit) 

 

Weather products and services are linked to all GEO 
Societal Benefit Areas and provide input to products and 
services related to these SBAs 
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Example high-impact 
 weather prediction 

Forecasting strike probabilities for Hurricane Ike by combining two 
TIGGE ensembles 
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Example high-impact 
 weather prediction (2) 

Predicting flood 
alerts for Romania 
using TIGGE 
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Example high-impact 
 weather prediction (3) 

Massive sandstorm 
blows off the 

northwest African 
desert (February 26th, 

2000) 
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High-impact weather 
prediction 

Å Earth observation supports high-impact weather 
prediction for disaster management, water management, 
agriculture, energy, health, fisheries, aviation / 
transportation, etc.; 

Å Data series are available for historical and statistical 
analysis and analysis of whole regions; 

Å Earth observation facilitates shortening of the warning 
time and the communication and decision-making 
process; 

Å Cost estimate: on case-by-case basis, meteorological 
satellite imagery is usually free; 

Å Main challenges: cost, complexity, business model, 
knowledge transfer. 



The European Centre for Medium-Range Weather 
Forecasts ς European co-operation at its best (ECMWF; 
2012) Describes improvements in medium-range forecasts, with some 
examples of high-impact weather prediction 

bh!! ƪƴƻǿǎΧ 9ŀǊǘƘ ƻōǎŜǊǾŀǘƛƻƴ ǎŀǘŜƭƭƛǘŜǎ όbh!!Τ 2011) 
CŀŎǘǎƘŜŜǘ ƻƴ ǘƘŜ ǳǎŜ ƻŦ ŜŀǊǘƘ ƻōǎŜǊǾŀǘƛƻƴ ŦƻǊ ŀ ΨǿŜŀǘƘŜǊ-ǊŜŀŘȅ ƴŀǘƛƻƴΩ 

Heaviest precipitation events, 1998 ς 2007: a near global 
survey (Mapes; 2011) /ƘŀǇǘŜǊ н ƻŦ Ψ¢ƘŜ Ǝƭƻōŀƭ Ƴƻƴǎƻƻƴ ǎȅǎǘŜƳΩΥ 
Analysis of and attempts to understand extreme rainfall events over a 10-year 
period 

Predicting and managing extreme weather events (NOAA; 
2012) Description of state-of-the-art in understanding and prediction 
extreme weather events and requirements for managing these events in the 
US 
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Examples: 
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Example precipitation 
monitoring and forecasting 

Approximate location of monsoons across the globe 
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Example precipitation 
monitoring and forecasting 

(2) 

GEONETCast coverage 
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Example precipitation 
monitoring and forecasting 

(3) 

Precipitation calculated over central Africa for 23/02/2008 (Source: DevCoCast 


