
Better volcanic warnings as 

part of a global effort – the 

role for geological survey 

organisations.

Andrew Tupper



Mt Pinatubo & 
Typhoon 
Yunya/Diding, 
June 1991

Images: Japan 
Meteorological 
Agency



Global 

Sendai

Goals:

falling behind



"Early warnings for all”

UN Secretary General, World Meteorological Day (23 
March) 2022:

“...today I announce the United Nations will spearhead new 

action to ensure every person on Earth is protected by early 
warning systems within five years.  I have asked the World 
Meteorological Organization to lead this effort and to 
present an action plan at the next UN climate conference, 
later this year in Egypt.”

(reference is to COP 27, 7-18 November)



Can we have global multi-hazard early 

warning system coverage without 

volcanic hazards? – clearly not.  
Both images: USGS

(& tsunamis, pumice, fire))



BNPB

Users expect a seamless service

“The claim regarding the existence of a formal volcano 
early warning system (VEWS) that functions well but is 
proven unable to save the local people suggests that the 
whole VEWS remains an elitist bureaucratic procedural 
text that has nothing to do with public safety” 

Jonathan A Lassa, The Conversation Dec 2021



Operational
Science

So many ways to 
work together!





International science cooperation works.

Source: ECMWF 
(https://charts.ecmwf.int/pr
oducts/plwww_m_hr_ccaf_
adrian_ts?single_product=l

atest)

A 5 day forecast in 
2022 is better than a 
3 day forecast in 
1991

A 7 day forecast in 
2022 is better than a 
5 day forecast in 
1991

A 10 day forecast in 
2022 is as good as a 
7 day forecast in 
1991



Maki et al (2021)

Imagine if we could combine any observations operationally in real-
time in the same way across the world?



How about some pumice forecasts?
“There is a need for operational detection and 
forecasting of pumice raft dispersal to mitigate 
hazards by preparing communities and 
industries. 

This service does not currently exist, which is in 
contrast to the well-established Volcanic Ash 
Advisory Centres that provide detection and 
reporting to the International Civil Aviation 
Organization to mitigate risks from atmospheric 
ash plumes. As velocity fields are sampled from 
a global model, trajectory calculations can be 
repeated for any specific eruption, anywhere in 
the World Ocean, at short notice.”

Jutzler et al, 2014, 
https://doi.org/10.1038/ncomms4660



We already 
have a global 
system to 
share 
numerical 
prediction in 
operations!

The GDPFS: 
new name:

WMO Integrated 

Processing and 

Prediction System 

(WIPPS)



So much to do for 
better tsunami 
warnings… in 
coordination with 
work on other 
hazards (not a 
single-hazard 
approach!).

Do we believe that 
submarine / coastal 
volcanoes should be better 
monitored? Who will 
champion the cause?



Four suggestions for geological survey organisations: 

1) Promote the needs of the operational geohazard 
community – in this case, volcano observatories.

2) Prioritise solid, trusting partnerships with corresponding 
groups and institutions – to the point we can advocate for 
each other’s interests.

3) Propose and perform inspiring pilot projects that 
demonstrate appropriate, sustainable approaches to 
multi-hazards involving volcanoes.

4) Use any leverage at global level to promote better 
arrangements at UN. More discussion: Tupper & Bear-Crozier (2022)
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