
WMO-IATA Collaborative AMDAR Programme – WICAP

A new paradigm for public-private cooperation on upper-air observations

WICAP is a collaborative project of the World Meteorological Organization (WMO) and the International Air Transport Association (IATA) with the aim of expanding & enhancing the 

existing Aircraft Meteorological DAta Relay (AMDAR) programme over currently data-sparse areas of the globe, to improve safety & efficiency in airline operations. 

What is AMDAR & how does it work? Collaborative & regional approach of WICAP

Data Policy - issues and their resolution

➢ New  airlines introduced to the 

programme based on 

requirements for data.

➢ IATA assists in programme

promotion and technical 
efficiency.

➢ Planning at regional & global level 

based on national requirements 

for data.

➢ Regional approach to 

communications to reduce costs.

➢ Regional Member operated 

centers facilitate data 

management, optimisation and 
provision on WIS.

➢ Data available to all Members on 

the WIS for use in non-

commercial meteorological 

applications.

➢ WMO and IATA Governing Board 

to establish data policy and legal 

framew ork.

➢ Standardised agreements for 

partner airline participation based 
on agreed data policy.

➢ IATA w orking groups to promote 

the programme and facilitate 

technical solutions.

➢ Oversight, Planning & 

Coordination Team to harmonize 

planning and provide technical 

assistance to operations.

➢ Member participation and 
planning coordinated by WMO 

Regional Associations.

➢ Technical standards and quality 

management overseen  by WMO 

TCs.

➢ Existing aircraft onboard sensors, 

and systems collect, process, 

format and transmit 

meteorological data.

➢ Variables include air temperature, 
w ind, turbulence and other 

required information.

➢ Data is relayed to MET services, 

for QC & shared on WMO 

Information System (WIS) for use 
by all WMO Members.

Current Status

➢ 12 national/regional 

programmes

➢ 43 airlines

➢ > 4000 aircraft

➢ > 700K obs. per day 
(pre-COVID)

Issue Resolution

Airlines require protection of 
their IP & corporate 
interests.

Data policy:
➢ Airlines retain ownership of 

original data.

➢ Distribution to 3rd parties subject 
to airline agreement.

NMHSs require certainty to 
be able to use data for MET 
applications.

Data policy:
➢ Agreed data distribution 

consistent with WMO Res. 40.

Confusion exists over 
AMDAR data as “Essential” 
– requires data to be 

distributed freely & without 
restrictions on use.

➢ Programmatic costs to produce 
& obtain data must still be met, 
distribution to all Members is 

without charge.
➢ Unrestricted distribution & use 

for non-commercial MET 
applications.

Benefits of AMDAR & WICAP

• WICAP supports cost transparency  
& shared cost agreements 

between airlines & Met Authorities.

Standardized Agreements &  
Transparency

• Improv ed data management based 
on a unif orm data policy  protecting 

airline data ownership.
Standardized Data Policy

• Standards f or automated aircraf t 
reporting.

• Use of  more ef f icient & improv ed 

technical solutions.

Standardized Processes & 
Simplif ied Tech. Solutions

• Av oidance of  weather-related 
incidents with impact on crew & 

passenger saf ety .

• Improv ed f light planning ef f iciency

Accurate Weather Products & 
Reliable Flight Operations

http://www.google.com/url?q=http%3A%2F%2Fwww.wmo.int%2Fpages%2Findex_en.html&sa=D&sntz=1&usg=AFQjCNFaVUms9-FbTY6EZUpNPsO6o2kq-w
https://www.google.com/url?q=https%3A%2F%2Fwww.iata.org%2FPages%2Fdefault.aspx&sa=D


Benefits of Aircraft-based Observations, Impact of 

COVID-19 & More Information 

Benefits of Aircraft-based Observations Impact of COVID-19 & future mitigation More information on ABO & WICAP

Links & sites

➢ WMO Aircraft-Based Observations Programme

➢ AMDAR Observing System

➢ WICAP Website

➢ WMO ABO & AMDAR News & Newsletters

➢ Data Benefits & Impacts

➢ IATA Turbulence Aware

➢ Recent media release on WICAP

➢ WMO media release on Impacts of COVID-19 on 

Observations

Contact Information

Curtis Marshall, Chair 
WMO Joint Expert Team 

on Aircraft-Based 

Observations

curtis.marshall@noaa.gov

Dean Lockett, WMO 
Scientific Officer, ABO 

Programme

dlockett@wmo.int

IATA - WICAP wicap@iata.org

WMO - WICAP wicap@wmo.int

Composite of contributions to 24-h Forecast Error Reduction by data type from 

six NWP centers available in 2012.  Brown bars indicate average impact and 

capping lines provide an estimate of the variability in impact between centers 

based on a limited Standard Deviation of the % error reduction.

➢ Increased partnership with cargo-carrying airlines & equipping of 
fleets employed for cargo.

➢ Extension of AMDAR to business aircraft.

➢ Extension of ABO derived-data programs utilizing Mode S and 
Automatic Dependent Surveillance (ADS).

➢ Development of Unmanned Aerial Vehicle (UAV) and deployable 
drones upper-air observing programs.

➢ Development of  cooperative and crowd-sourcing observations 

programs.

Possible future risk mitigation strategies

To Numerical Weather Prediction

Benefits to other forecast applications

The graph below, showing aircraft-based output on the WMO 
Information System since 2017 shows that towards the end of 2019 and 
start of 2020, aircraft-based observations data volumes had increased 

to a historical maximum of more than 850K observations per day on the 
GTS, with AMDAR observations making up the majority of these at 

around 750K observations per day. From March 2020 as a direct result 
of the impact of the COVID-19 impact on the aviation industry and 
airlines the volume of aircraft-based observations overall fell to around 

245K observations per day and to 230K for AMDAR  - around 30% of 
December data volumes for both. 

Currently ABO 
data levels on the 
GTS are now at 

around 345k 
observations per 

day and not likely 
or expected to 
increase or 

change 
significantly for 

months to come.

Studies and experiments have show n that AMDAR and other aircraft-based 

observations generally provide an improvement in forecasting ability through a 

contribution to reduction in global NWP forecast error of around 10% - see the 

graphic below . In 2017 a set of OSEs w as conducted over three seasons by 

NOAA’s Earth System Research Laboratory .  The purpose of the OSEs w as to 
identify the importance of the various components of the North American 

observing system regarding 3hr to 12hr NWP forecasts.  Three distinct periods, 

(from Spring of 2013 to Winter 2015) covering typical seasonal w eather events, 

w ere selected for the OSE.  Results illustrated that aircraft data w ere the most 

important observation type overall for short-range forecasts of wind, RH and 
temperature w ith average error reductions of 15% to 30% for 6hr forecasts in the 

troposphere and low er stratosphere.

➢ surface and upper-air forecasts of 

w ind and temperature

➢ thunderstorm genesis, location 

and severity

➢ w ind shear location and intensity,
➢ detection of zero-degree Celsius 

isotherm (freezing rain)

➢ boundary layer altitude

➢ low  cloud and/or fog formation, 

location and duration

➢ turbulence location and intensity

➢ jet stream location and intensity

➢ precipitation amounts, rates and 
type

➢ conditions leading to aircraft icing

Other forecast applications that benefit from AMDAR data include:

https://community.wmo.int/activity-areas/aircraft-based-observations/data/benefits
https://community.wmo.int/activity-areas/aircraft-based-observations/amdar
https://sites.google.com/wmo.int/wicap/home
https://sites.google.com/a/wmo.int/amdar-news-and-events/
https://community.wmo.int/activity-areas/aircraft-based-observations/data/benefits
https://www.iata.org/en/services/safety-flight-operations/turbulence-platform/
https://public.wmo.int/en/media/press-release/wmo-and-iata-agree-improve-aircraft-meteorological-reporting
https://public.wmo.int/en/media/press-release/covid-19-impacts-observing-system


WMO-IATA Collaborative AMDAR Programme -
Poster Summary

WMO and the International Air Transport Association (IATA) have established the WMO-IATA Collaborative AMDAR 
Programme (WICAP) to grow and strengthen the Global AMDAR Programme, a partnership between WMO members 
and the global aviation industry for provision of meteorological observations from commercial aircraft.

These observations are a significant contributor to global numerical weather prediction and multiple other aspects of the 
operations of National Meteorological and Hydrological Services worldwide. A key objective of the WICAP is to increase 
coverage of AMDAR data over data sparse regions of the globe. 

The role of IATA will be to act as an advocate for the Programme in engaging with airlines to communicate the business 
case, benefits and justification for participating in the Programme. IATA will facilitate the recruitment of new airline 
partners in a streamlined global and regional approach to operating the Global Programme under WMO auspices. 

To date, the AMDAR programme has been mostly organized at the national level , with the exception being the 
European programme which is managed regionally through a collaboration of European meteorological services. Under 
the WMO regional and global approach, data policy and sharing arrangements will be standardized and streamlined, with 
international cooperation at the regional level leading to more efficient allocation of financial resources and 
harmonization of costs. 

A key component of the programme includes a uniform operator/airline agreement based on the WICAP Data Policy, 
which will be established in accordance with WMO Resolution 40 while recognising the data ownership of partner airlines 
and the growing footprint of commercial data sources in NMHS operations worldwide. A regional approach will also 
promote centralized data management practices and efficient planning for meeting user requirements.


