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Outline

• Context

• ET-TMM workplan (past and present) as relates to GBON

• Training outline example and experiences

• Lessons learnt

• Existing resources / guidance





What do we mean by an AWS, and AWS 

maintenance?



Challenges to operating and maintaining AWS (SIDS)
• Significant constraints on 

resourcing and funding
• Small islands, large geographic 

area
• High cost of freight
• High cost of travel
• Moving between islands/atolls
• Limited capacity (small 

populations, staff numbers, high 
turnover)

• Communication/power systems 
are limited



Previous ET/TT work

• Transition to Modern Measurements workshops for RA-1 
(2021, 2023 include French and Arabic translation), RA-V 
(2021)  Course: Transition to Automation Training Material (Ver 
2.0) | ETRP Moodle Site

• Guidance on Transition to Automated Measurements (Still to 
be published)

• Mapped competency framework to training requirements

https://etrp.wmo.int/course/view.php?id=267
https://etrp.wmo.int/course/view.php?id=267


Objective: Introduction to instrument upgrades, changes and 
transitions – preparing for success

1. Full scope of tasks needed to 
ensure sustained success

2. Resources/training available to 
plan and carry out a successful 
transition to automation



Workshop format

5 days – 2 hours each

1. Transition strategy

2. Network planning

3. Project planning and management

4. Generic AWS tender specifications

5. People change and change 
management

6. Risks

7. Options exercise/wrap-up



Starting the discussion

• All our national observing capabilities are different
• Therefore, all our automations are different
• They are not easy (many fail) but it can be done ☺
• Integrated or multiple application areas – WIGOS Plan, GBON
• Tiered networks
• There is not a single and simple ‘How to’ 
• Success comes from a strategy that

– Trains and ‘empowers’ Teams
– Sets up well considered projects

• WMO has guidance on how to do that



People change



TECO-2024 Presentations | World Meteorological Organization

https://community.wmo.int/en/activity-areas/imop/publications-and-iom-reports/teco-2024-presentations


Some shared experiences …

• Reluctance to expand networks due to operational budget 
constraints.
• CAPEX is relatively easy to get

• Operating, maintenance and calibration costs always way under-estimated

• Importance (and cost) of training under-estimated

• Competing with push towards low-cost options – need to 
maintain measurement standards

• Managing expectations – things do go wrong!



Workplan of ET-TMM

• Development of training curriculum on AWS 
maintenance

• Review/update Competency Frameworks for 
Observations, Instrumentation, Calibration and 
Networks

• Operations and maintenance plans
• Training material on implementation of siting 

classification
• Experience sharing on transition to automation 

(Community of Practice)
• Other capacity dev activities



• Pre-shipment - workshop 
assembly/test

• Installation

• Post installation training

• Ongoing peer to peer 
support



Post installation training

1. Programme overview

2. Baseline knowledge sharing/ 
assessment

3. Development of activity for 
review at completion

4. Workshop / calibration

5. Sensor / instrument basics

6. Software introduction

7. Telemetry introduction

8. Sensor / instrument to data 
logger coupling



Post installation training
9. Build from scratch

10. Data logger and communications 
configuration

11. Site visit – prep, inspection, 
maintenance

12. Finding north

13. Metadata – post inspection 
documentation, CliDE

14. Post inspection instrument 
servicing

15. Visualization

16. Presentations and discussion



Instrument technician - 6 
example tasks

1. Prepare an installation plan

2. Assemble and test an AWS

3. Complete commissioning document 
for assembled test AWS

4. Complete daily station checks 
(telemetry and status of sensors)

5. Compile a list of spares and 
consumables required for 
maintaining an AWS

6. Create a hazard register



Network management - 6 
example tasks

1. Sketch a tiered network concept for 
NMHS

2. Prepare an annual operational 
budget for AWS network

3. Prepare site maintenance schedule 
and contract for remote stations

4. Collate metadata of all AWS for 
input into OSCAR 

5. Review existing AWS site inspection 
form for relevance

6. Make recommendations for 
workshop/calibration facilities



Some lessons learnt 

• Cleaning! 

• Two weeks is not long enough!

• Repeat training required - progression

• Targeted training - not one size fits all

• Small groups allow for better interaction

• Lots of excellent material exists (WMO, 
HMEI, World Bank) – awareness is the 
challenge  



Some lessons learnt 
• Competency framework (WMO-No. 1209)

• Growing requirement for 
accredited/assessed training

• Cultural awareness

• Ongoing peer to peer support – continuous 
effort

• Starlink looks to be a real game changer for 
remote support.

• All this comes with a cost! – (including 
personal)



Some useful resources
https://community.wmo.int/en/activity-areas/imop

https://community.wmo.int/en/capacity-development-materials-dashboard

• Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8)
• 2023 Edition available in all WMO languages 
• 2024 Edition to come soon in all WMO languages

• Strategy for traceability assurance

• List of RICs including their contacts and capabilities

• Instruments and Observing Methods reports

• Knowledge-sharing portal

• Some courses on the WMO ETR Moodle platform

• Generic AWS tender specifications

• Tender specifications for GBON Automatic Weather Stations

• Tender specifications for GBON upper air stations

• Charting a course for sustainable hydromet observation networks

WMO Capacity Development Materials Dashboard

https://community.wmo.int/en/activity-areas/imop
https://community.wmo.int/en/capacity-development-materials-dashboard
https://library.wmo.int/records/item/41650-guide-to-instruments-and-methods-of-observation?offset=4
https://library.wmo.int/viewer/41650/?offset=4
https://community.wmo.int/en/activity-areas/imop/Regional_Instrument_Centres
https://community.wmo.int/en/activity-areas/imop/publications-and-iom-reports
https://community.wmo.int/en/activity-areas/imop/knowledge-sharing-portal
https://etrp.wmo.int/course/index.php?categoryid=38
https://library.wmo.int/index.php?lvl=notice_display&id=22031
https://wmoomm.sharepoint.com/:b:/s/wmocpdb/Ecvr45QvsGZAsQA5FZFcnawBboMp_t4o_wAYFbSjsCXFeQ?e=yDMoD1
https://wmoomm.sharepoint.com/:b:/s/wmocpdb/EZeqACbXbOlEs-bieNiO4wYBzeGDWdKv4TqPGuq7rsS7MA?e=maB6hQ
https://www.gfdrr.org/en/publication/charting-course-sustainable-hydromet-observation-networks
https://community.wmo.int/en/capacity-development-materials-dashboard


More useful documents
• A Compendium of Topics to Support Management Development in National Meteorological 

Services (ETR-24)
• Guide to Instruments and Methods of Observation (WMO-No. 8, Vol I, II, III and V)*
• Guide to Climatological Practices (WMO-No. 100)
• Guidance on Automatic Weather Systems and Their Implementation (WMO-No. 862)
• Manual on the WMO Integrated Global Observing System (WMO-No. 1160)*
• Guide to the WMO Integrated Global Observing System (WMO-No. 1165)*
• Guidelines on the Role, Operation and Management of National Meteorological and 

Hydrological Services (WMO-No. 1195)
• Challenges in the Transition from Conventional to Automatic Meteorological Observing 

Networks for Long-term Climate Records (WMO-No. 1202)
• Compendium of WMO Competency Frameworks (WMO-No. 1209)
• Guidelines on Homogenization (WMO-No. 1245)
• Guidelines for Managing Changes in Climate Observation Programmes (WMO-TD No. 1378)

* Regular updates



WMO-No. 8, Volume I, Measurement of Meteorological Variables
Chapter 1. General
• Annex 1.A. Operational measurement uncertainty requirements and instrument 

performance requirements
• Annex 1.B. Strategy for traceability assurance
• Annex 1.C. Regional Instrument Centres
• Annex 1.D. Siting classifications for surface observing stations on land
• Annex 1.E. Operating equipment in extreme environments
• Annex 1.F. Station exposure description
• Annex 1.G. Measurement quality classification for surface observing stations on 

land

WMO-No. 8, Volume III, Observing Systems
• Chapter 1. Measurements at Automatic Weather Stations
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