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Session 1: Introduction to forecasting for anticipatory action

Why can butterflies affect weather and why are jet planes and rocket launch not causing any major
changes?

The butterfly effect is just an illustration to say the slightest physical event can have implications on
weather at much higher timescales or in very remote places.

How do forecasters see the weather parameters while general people don't see them?

Weather "parameters" are often too technical for the general public to understand, hence only some
information is released to the public. But some websites also publicly share more parameters so that
anyone can analyse them.

How is climate change impacting return periods? Can we still calculate them in a changing climate?
Climate change causes a change in the conditions causing weather hazards, subsequently creating
more favourable (or unfavorable) conditions; hence the change in the return periods. For example, due
to the warming, we have more and more heat in the atmosphere causing more frequent and more
severe heat waves.

Yes, it is possible to calculate the return period of different hazards in the context of climate change.
However, the accuracy of such estimations depends on how good our future projections are.

Is the return period forecast the same under the Anthropocene Era, under what we call - past the
global warming, which is Global Boiling?

The return period can change with climate change! This is a key concern - if we look at past data, we
might not get the return period perfectly right, and so we need to be aware of that.

Can you tell me more about probability? How is it calculated?

Probability in simple terms refers to the likelihood of an event (hazard) occurring. How it is calculated
depends on the type of forecast and the hazard. In general, forecasters will run many forecasting
"models" to get a range of possible outcomes. The number of outcomes predicting the hazard over the
total number of outcomes can be seen as a probability of occurrence. It is also possible for a forecaster
to analyse physical conditions causing an event and depending on how much those conditions are met
they can derive a probability of occurrence.

Can flood forecasts take into account poor sewage system infrastructure or garbage deposit in the
sewage system/river?

The simple answer is yes. However, in reality, it depends on how sophisticated the forecast model is as
well as availability of data on the sewage system and the depositions.
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Communicating with forecasters: what would you recommend we ask to modelers to ensure this is
taken into account? Can there also be levels with respect to the "amount" of garbage deposit in the
sewage system?

This will certainly depend on the capacity of the modelers to collect high quality information on the
garbage deposit. If they do have that, yes it could be possible to ask them to work out how to adjust
the warning levels depending on the amount of deposition (but | am assuming they would do it without
us having to flag it). If not, there may be a need to sit with them and discuss options. It could be great
to consider bringing onboard experts with you to help find solutions.

Anita here: | guess this would be dependent on data being available on the sewage deposits, you would
need to ask. I think a seasonal “reality check” would be one pragmatic approach to understand if the
risks have changed with the volume of sewerage (a bit like the seasonal or pre-activation checks to see
if a new dam has been built near a river prone to flooding). A good anticipatory action would be drain
clearance ahead of a forecasted flood. Keep us posted on what happens!

An observation: Hits, misses and false alarms work well for verifying metrics such as rainfall or
streamflow for instance. However, it is harder to validate impact forecasts as there are many disparate
sources of data for verifying the impact (direct vs indirect losses, impact, etc.). We have seen it is
helpful to verify the hazard initially followed by some attempt to verify the impacts.

Great point! | think it would be important to verify both the hazard and the impact. For example, if the
flood did happen but there was no damage to households, there is a problem in our translation of
flood depth to spatial impact.

How do you treat ensemble forecasts? Do they introduce a further element of uncertainty in taking an
anticipatory action? How do you account for this in the trigger process?

Ensemble forecasts don't introduce uncertainty, they quantify the uncertainty that is always there.
These forecasts give a probability of the event happening, which is very useful (when it is reliable)! It
does add a little more complexity to the trigger, because we must decide on what probability we would
want to take action. However, ensemble forecasts allow us to assign the appropriate action to the
appropriate level of probability.

Is there a site/training to practice forecasting that you may suggest?

You might enjoy this website where people can practice making non-weather forecasts:

https:/ /goodjudgment.com/services/good-judgment-open/

Otherwise, stay tuned for the next four sessions in the series where hopefully you can practice a bit.

To which extent are we linking weather forecast with geological information? (Example: by experience
we know that around Wadis' in the Middle east and East Africa - and not limited too - we have heavier
flooding impact but not scientific correlation so far with the geological aspect and "land architecture"
of Wadis.)

There are some interesting links that | have seen, such as using weather forecasts of the wind to
forecast where volcanic ash (geologic hazard) will fall. For example, this is being done in Ecuador.
Anita: | think this is often taken into account in the risk analysis which should include exposure data i.e.
elevation near a river prone to flooding

I work in anticipatory action and have found that while return periods are a useful probabilistic tool,
they can be quite abstract for operational planning. For example, when we say a '5-day return period
flood,' it's often unclear how to disaggregate this temporally—i.e., the event could occur on any of the
days, and we may struggle to align resources and readiness accordingly. Could you elaborate on
strategies or examples where probabilistic forecasts, especially those based on return periods, have
been effectively translated into concrete action plans? Additionally, how can we better communicate
these uncertainties and resource implications to policy-makers to ensure support and timely
allocation?


https://goodjudgment.com/services/good-judgment-open/
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Great question. First, it is important to remember that return levels are a way to quantify the hazard
magnitude (not uncertainty). However, as you said they can be combined with uncertainty information.
For example 50% of exceeding the 5 year return level on the Nile River in Khartoum. How to use that
concretely is to try and make scenarios of impact considering the magnitude level and the forecast
uncertainty, to ultimately derive decisions. For example, as a humanitarian organisation we may say
that a 60% probability of a 5yr return level flood is good enough for us to act and any forecast with
lower probability (50%, 40% etc) or lower magnitude (&4 yr return level, 2 yr return level etc) wouldn't
push us to act. This way we are in fact converting the probabilistic forecasts into deterministic
forecasts.

Many of the IFRC Early Action Protocols use this kind of terminology of the return period as the way of
describing the threshold/danger level - you can find examples here:

https:/ /www.ifrc.org/appeals?date_from=&date_to=&search_terms=&type%5B%5D=6545&search_term
s=&appeal_code=&search_terms=&text=

Anita also talked about this, when Erin asked her “as a practitioner, do you plan for uncertainty?”. She
said: We try! You don’t need to understand all the tech details, but you do need to ask a forecaster how
to plan for the uncertainty, they can explain it in simpler terms i.e.

e Chances of a “fit” (the event happening as forecasted), and even then you need to plan as much
flexibility as possible into your plan and communicate that changes might need to be made at the
last moment.

e Miss (failure to predict the event that happens): for this you can run desk-based simulations and
write a scenario-based contingency plan for all possibilities, including to see what you can still do,
i.e. possibly still deliver early warning messages and launch into a rapid response. You also need a
continuous dialogue on uncertainty with all stakeholders, especially communities, to discuss
expectations too

e False alarm (event forecasted but does not happen): the same with a false alarm, and here it can be
helpful to have several different triggers and a stop-mechanism as the time gets closer to the
forecasted hazard, it gets more accurate, so some actions can be stopped a day or two before.
Sometimes these are call pre-activation or readiness triggers, and later when the forecast is very
certain, you have an activation trigger.

Anita: to add to the above, you may have to reject some actions in your operational planning for AA
because they cannot be implemented “at any time the forecast indicates”. Also, if possible, annual
readiness checks and simulations, even if you can only simulate part of the actions, this will support
operational planning as contexts can change. It helps to brainstorm all the scenarios that could occur
i.e. a false alarm, an event happening twice in a month, or in parallel with another hazard, and
discussing if your operational readiness allows for you to react on time or not (and maybe plan for a
different response) — a kind of stress test of the system. Lastly, always focus on what is happening
currently and be ready to adjust the thresholds depending on the current coping capacity of those at
risk - for instance, thresholds may need to be lowered if the context has changed and people are
already suffering from another hazard’s impacts i.e. lowering the threshold because the area was
already hit by a cyclone that season. Having an agreement with your donors and key stakeholders with
this flexibility in mind, will help you not miss to get support to people based on their current ability to
cope.

Many of us are now being asked by donors to provide detailed projections of humanitarian assistance
gaps—particularly in food and nutrition—over a one to two-year period, disaggregated by quarters. This
includes integrating probabilistic forecasting into planning. I'm interested to hear from other
participants: Have you encountered similar donor requirements? And if so, how have you approached
integrating probabilistic data—such as seasonal forecasts or return period analysis—into planning
frameworks for food assistance? Are there any tools or methodologies you've found effective in
bridging this gap?


https://www.ifrc.org/appeals?date_from=&date_to=&search_terms=&type%5B%5D=6545&search_terms=&appeal_code=&search_terms=&text=
https://www.ifrc.org/appeals?date_from=&date_to=&search_terms=&type%5B%5D=6545&search_terms=&appeal_code=&search_terms=&text=
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Erin said verbally: FEWS-NET is likely the best source of information on food and nutrition gaps. We
should be careful that we do not overestimate the importance of rainfall in projecting food security
and nutritional outcomes, because they are shaped by a complex web of factors including market
access and humanitarian assistance.

Maybe | missed it, but can't Al increase predictive accuracy?

Al has a great deal of potential and is a hot topic right now! Erin also talks about it in her videos so
maybe take another look where she explains Al potential and limitations. Additionally, have a look
here: https:/ /www.anticipation-hub.org/search?tx_solr%5Bq%5D=Al

Yes. For example, for weather forecasts, we have tons of historical weather data that we can use to
train Al, so big weather forecasting centers are now using Al forecasts as well as traditional physics-
based forecasts - they have improved the forecasts you are already seeing on the news.

Are there standardised forecast timescales for rainfall?

For precise information with timing and rainfall amount, the shortest the lead time the best i.e. just a
few hours ahead. This can be extended to a few days in some contexts/regions. For information on
general rainfall conditions in the next few months, seasonal forecast information would give what you
want

What is the difference between forecast once a week for the week ahead and a 7-day forecast issued
every day?

Forecast can change every day, so with the forecast issued once a week for week ahead will not be
capturing these dynamics (i.e. a PDF bulletin). The once-a-week forecast isn't updated, whereas the
seven-day forecast issued everyday allows some correction/precision as we get closer to the target
(i.e. digital products).

How to plan for uncertainty?
One way of communicating uncertainties is through probabilistic risk matrix approach - as being
advocated through impact-based forecasting approach.

From my experience, I've found that farmers often understand uncertainty quite intuitively—they deal
with it every season. For example, many of them take anticipatory actions like switching to short-cycle
seeds when they hear about the possibility of delayed or reduced rainfall. | use this as a practical
analogy when talking to decision-makers: just as farmers don’t wait for certainty but prepare based on
likelihoods, our policies and resource planning should also act on probabilistic forecasts. This framing
helps bridge the gap between technical uncertainty and actionable decisions.

Also see Anita’s verbal answer given above in Q12


https://www.anticipation-hub.org/search?tx_solr%5Bq%5D=AI
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Session 2: Introduction to the basics of forecasting floods for anticipatory action

How can we integrate community-level observations and indigenous knowledge with scientific
forecasting models to build more localized and impact-based forecasts, especially in areas where
technical data is limited or delayed?

Dorothy, RCCC: We've done work on finding ways that national early warning systems (and AA systems)
can connect to community-based early warning systems, acknowledging an important spatial and
timescale disconnect that often exists between the two. Generally, CEWS provide highly localised and
trusted information at short lead times whereas national EWS provide less granular, official
information at longer lead-times. However, both systems can and should talk to each other -
establishing a two-way communication between the systems is critical.

What kind of forecast is most useful for planning early help for flood-affected communities?

This depends on the type of floods you are interested in (e.g. fluvial floods, pluvial floods etc), and the
type of actions you have in mind. Since you mentioned “planning”, | would assume you are interested
in medium range forecasts i.e. with a lead time of 1-3 weeks. At this scale, forecasts are less precise
than weather forecasts but still helpful to help your planning. The Indian Meteorological Department
should have this information on their website.

What are the key factors negatively affecting the use of financial instruments (such as parametric
insurance) for flood forecasting purposes, apart from low probabilities during lead times (10, 5 and 3
days out) and the need to evidence a financial loss (for insurance purposes)?

In some cases, you might consider the financial loss to be the cost of preparing for the flood, rather
than the loss from the flood itself. Parametric generally requires an observation of a climate variable,
such as the amount of precipitation. It most circumstances this not going to provide you with sufficient
lead-time for forecasting and early warning. As you mentioned, at longer lead times there is more
uncertainty, so you might be paying out for an event that doesn’t eventually materialise - but if the
loss is associated with your preparedness activities, then maybe that does not matter.

How to integrate scientific forecasts with local observation and forecasts since fully depending on
models like GLOFAS for riverine flooding doesn't detect the flood for activation during the 7 days' lead
time? So, what do you suggest on this and to link it with IBF?

Local observations and forecasts are also scientific. The best forecasting system is the simplest one
that works, and an upstream observation of high river levels often provides the best indication of what
may happen downstream. Local hydrometeorological forecast models, which integrate rainfall
forecasts into a hydrological model specifically set-up for that catchment, would be the gold standard
solution for flood forecasting at longer lead times, but these are complex and costly to set-up, which is
why in many circumstances we rely on global-scale forecasting systems like GloFAS, and the Google
Flood Hub Forecasts.

In general, for longer lead times you will need a forecast system which utilises rainfall forecasts, but at
shorter lead-times, local monitoring might be the most effective for supporting activities like
evacuation. To integrate the two, you might use something like GloFAS to give an indication of an
increased chance of flooding over the next 7 days, which might support prepositioning, awareness
raising, or closer monitoring of river levels, and then use local observations to support the actual
evacuations.

Remember that in general we only have skill at longer lead times for the larger river catchments. This is
because the rain has already fallen so the water just needs to make its way down the river catchment.
Smaller catchments, especially in mountainous areas, are far trickier to forecast because it is difficult
to forecast very localised rainfall extremes far in advance, and water moves rapidly down through the
catchment.


https://mausam.imd.gov.in/
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How to work with AA and forecasts in situations with limited data availability? For example, Somalia
has quite some information available for current forecasts, but its records of previous hazardous
occurrences is harder to access. This makes it difficult to do a historical assessment, but there is also
less information available on forecasting accuracy, or when there is information, the lead times are
sometimes too short (for example for flooding).

You can only work with the data you have available, but there are often alternatives to data from river
gauges, such as satellite data of heavy rainfall and flood extent, newspaper archives about past flood
events and knowledge from community elders. For evaluating forecast skill, it can be more difficult if
you don’t have archives of past forecasts, but even then, looking just at recent major events and how
well they were forecasted can give a clue to forecast accuracy, potential lead times and the impact
threshold.

The Global Flood Awareness System website contains some information on forecast skill, such as how
well it can predict its own reconstructions of river flow. This can provide some confidence in data-
scarce locations.

Of course, it is also possible to discuss with forecasters that know the local context (their experience
can be valuable). Depending on available resources, it is also a good idea to support the building of
Hydro Met infrastructures to benefit future projects and improve forecasting.

What are the methods to assess the impact of projected pluvial flooding or heavy rain and the
development of project budget?

Impact of projected flooding/heavy rain: impact-based forecasting is one way to do it. Basically,
combining the hazard (heavy rainfall or flooding) information with some exposure and vulnerability
data (e.g. housing quality, presence of key infrastructures such as bridges, or crop conditions if you are
in arural area etc)

The simplest way | use is to look at newspaper reports of past heavy rainfall events, specifically looking
at whether those reports include information on the mm of rain that fell. This gives me a good idea of
what the rainfall threshold should be, and the projected impact.

Sur la base de prévision des fortes pluies dans les zones basses, comment peut-on anticiper les zones
spécifiques qui seront inondées et 'ampleur de ces inondations (par exemple, hauteur de l'eau)?

Il faudra pour cela disposer des donnees de pluie, un modele numerique de terrain et un modele
hydrologique qui va similer l'inondation et vous donner la carte dez zones inondables par votre pluie
extreme. Voici un exemple ou vous aurez plus d'informations sur l'onglet “About”:

https:/ /fim.wim.usgs.gov/fim/

How can we effectively localize global or regional forecast models to develop impact-based forecasts
for remote or data-scarce areas, especially in the context of landslides or flash floods where lead time
is short and community readiness is critical?

If your national meteorological has the capacity, it can do a downscaling of the regional/global model;
otherwise, their experience and their expert judgement could provide some guidance. For landslides,
you would need to find local geological expertise to get an idea of which slopes are vulnerable.

| hope to learn more about forecasting floods for anticipatory action, and to understand if it has a link
with drought impact so how to manage it in that case.

Droughts can directly impact the soil permeability and indirectly lead to humans burning more
vegetation. Both can increase the susceptibility of the landscape to flooding from future intense
rainfall events. In addition, fire in a landscape is also known to increase the likelihood of flooding
because it makes the soils hydrophobic (they can’t absorb water) and the destruction of vegetation
means that there are no longer root systems which stabilise the soils. However, anticipatory action for


https://fim.wim.usgs.gov/fim/
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floods and droughts is often quite different, because drought is a slow onset event, whereas floods are
rapid onset.

How to make forecasting relating to oceanic flows, droughts, floods, and how to build resilience in
rural, disadvantaged communities?

Here are a set of resources:

- Drought: https://www.anticipation-hub.org/news/want-to-talk-about-drought

- Floods: https://www.nssl.noaa.gov/education/svrwx101/floods/forecasting/

What sets of data that are necessary for developing a forecasting system for natural disasters,
especially floods.
This could be useful for you (https://www.nssl.noaa.gov/education/svrwx101/floods/forecasting/)

Can we get a sample questionnaire, of the interviews you do to understand the capacity and
vulnerability of affected community to better understand the community?

| can certainly recommend the WHO/WMO flood vulnerability checklist for all contexts
https://cdn.who.int/media/docs/default-source/climate-change/flood-
checklists.pdf?sfvrsn=730226ff 5

https:/ / manual.forecast-based-financing.org/en/chapter/select-early-actions/

What are the usual metrics used to evaluate and validate a forecast flood model for operational EWS
purposes? What is the accepted proportion between hits, misses, and false alarms? What is the most
important consideration for bringing the forecast model into decision-making support?

Very interesting question. There are lots of different metrics and methods for evaluating hydrological
forecast models. Within the AA community, we are more concerned with flood events, so yes the hits,
misses and false alarms are widely used. However, this may not be the metrics the met agencies are
using, since they will look at the overall accuracy when developing or training their flood models. In
terms of the accepted value, it comes down to the type of decisions you are going to take based on the
forecasts, and the resource and ethical implication that decisions will have. You are much less likely to
be happy with lots of false alarms when evacuating a community, but more willing to deal with them
when it comes to prepositioning, for example.

The question on "What is the accepted proportion between hits, misses, and false alarms?" is an
important one but there is no one-size-fits-all. Usually, this is a discussion that practitioners have and
make decisions based on their level of risk appetite or considering current situations. E.g. in Eastern
Africa, drought AA was activated though forecast skill/ probability was low because this was coming
after 2 consecutive failed seasons.

Most of the AA frameworks are for riverine floods. Can you share examples of triggers for pluvial or
flash floods? What approaches and systems could be used?

You can explore different triggers in the trigger database of the Anticipation Hub:

https:/ /www.anticipation-hub.org/experience/triggers/trigger-database/trigger-list.

If you can establish a strong correlation between the heavy rainfall (intensity and duration) with the
flash flood event in the area, then triggers for pluvial or flash flooding include rainfall forecasts, the
Extreme Forecast Index from ECMWEF, or ICPAC’s extreme rainfall forecasts. The actual threshold you
use will vary from place to place. 50mm of rainfall can be catastrophic in Yemen but have very little
impact in a country like Honduras, where those kinds of rainfall totals are more commonplace. Be
aware though that flash floods are very tricky to forecast far in advance, so for effective early warning
and early action you may be better off relying on community-based early warning systems that utilise
upstream monitoring of rivers.


https://www.anticipation-hub.org/news/want-to-talk-about-drought
https://www.nssl.noaa.gov/education/svrwx101/floods/forecasting/
https://www.nssl.noaa.gov/education/svrwx101/floods/forecasting/
https://cdn.who.int/media/docs/default-source/climate-change/flood-checklists.pdf?sfvrsn=730226ff_5
https://cdn.who.int/media/docs/default-source/climate-change/flood-checklists.pdf?sfvrsn=730226ff_5
https://www.anticipation-hub.org/experience/triggers/trigger-database/trigger-list.
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A general question - are there models that extend beyond the meteorological parameters and extend
into impacts, e.g. health (at a population level)?

Perhaps you are referring here the impact-based forecasting models. Yes, some met agencies in
collaboration with sectoral stakeholders are now taking initiative to impact forecasts (going just
beyond the meteorological event and including the likelihood of impact across sectors and
population). But their use case for AA is still evolving.

Anita: yes! Join us for the 5th Session where we look at non-weather-related impact-based forecasting
for instance when forecasting to prevent a cholera outbreak you might well use a rainfall forecast as
this can influence the spread but also use a reported cholera case from health authorities as a trigger
for action.

This tool from OCHA is quite useful as it shows the estimated population affected by floods at the
national, state and payam admin level - it is a monitoring tool, not a forecast tool, and it only has data
for about 11 countries currently, but still is quite useful https://chd-ds-floodexposure-
monitoring.azurewebsites.net/ It does not have health related info, and the WorldPop dataset is quite
rough - but still useful!

We do this work as part of Health DRM team at the World Bank - feel free to reach out -
nleonova@worldbank.org; https:/ /www.gfdrr.org/en/climate-disaster-resilient-health-systems

How can we effectively leverage risk information for forecasting purposes? Does this require
household-level risk assessments, or is a broader community-level approach sufficient?

Yes, risk information can provide on where and how part of forecasting - more critical if you are trying
to forecast the impact itself rather than just the weather or the flood event. The question on the scale
of risk information is entirely dependent on what scale you are working on for the anticipatory action.
Yes, if you need to identify the households (for AA support) that are likely to be impacted, then yes you
need those household level assessments. But if you just want to know the potential communities that
will be likely impacted, then yes, the scale of risk assessment can go to community or even higher level.
And also, to note, this risk assessment can be done separately and later used with the forecasts
information to do AA. Or can be integrated in real time with forecasts to predict the impact (which we
call it as an advanced form of impact-based forecasting).

This is a good question. Risk information can be used to define 'danger levels' of concern in different
locations. These danger levels then guide the kinds of forecast information needed to take action. E.g.
if river level of 7m causes serious flooding with large scale impacts, then a riverine flood forecast
trigger would focus on the probability of the river level rising to 7m.

A deterministic forecast is one in which forecasters provide only a single solution. For example,
"tonight's low will be 31 degrees Fahrenheit," or "0.46 inches of rain will fall tomorrow. (No

probability % given).

Yes, but no probability means that the uncertainty is hidden — all forecasts have inherent uncertainties,
and we might well want to know if there is a small chance of a very extreme event, for example.

AA for flooding is taking in account just official forecast elaborated by specialised institution or also
combined with traditional techniques of identifying flood event?

Yes sometimes, local level monitoring of river can serve as way to evacuate people. This is very much in
practice in community level flood early warning system. Regarding the traditional techniques of
identifying flood event, maybe it is less documented and in practice in the formal forecasting system
from the met institutions. But such information (if there is a strong practice) can be handy, when you
are implementing AA at local community level, especially in preparing the communities.


mailto:nleonova@worldbank.org;
https://www.gfdrr.org/en/climate-disaster-resilient-health-systems
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Rainfall must be systematically measured and local rainfall patterns closely monitored. For Riverine
Floods/flash floods, river profiling could help to obtain essential hydrological data. These are critical
inputs for the development of various models e.g. rainfall-runoff models, which help simulate potential
flood scenarios under different rainfall intensities. These models should be linked with existing
government flood susceptibility maps and return period data to improve the accuracy of hazard
identification. The resulting data will inform a comprehensive Hazard, Capacity, and Vulnerability
Assessment (HCVA) at the community level. This assessment enables the identification of high-risk
areas and the analysis of community coping capacities and vulnerabilities. The outcomes of the HCVA
will guide the co-development of local contingency plans including localized Early Warning System
(EWS) protocols, alerts, etc, ensuring that they are tailored to local hazards, resources, and
vulnerabilities. These protocols should incorporate indigenous knowledge systems and historical data
to improve relevance, ownership, and the community’s ability to take early and informed action during
emergencies.

Do you know of any good examples/cases where Indigenous knowledge was effectively integrated with
technical or official forecasts? IK is obviously important, but it often operates separately from formal
systems. I'm curious about cases where the two have been combined in a meaningful way.

To add to Dorothys points - local warning systems are often well trusted, so working with communities
to spread the message is key. In Koukou in Tchad, where there was significant flooding last August -
many members of the local community received warning by phone or text from family members living
further upstream - this only gave a few hours of warning but was very helpful for mobilizing people for
evacuation and of course if the messaging/warnings come from family/friends it may be better trusted
than coming from INGOs or governments

What are the top 3 online open resources for historical flood records (ideally 10 years records and
aggregated by types of floods)?

It depends whether you are asking about information on the flood hazard or on the flood impacts. For
flood hazard, the Global Runoff Data Centre or the CARAVAN datasets provide river flow / level
information where available globally. For impacts, | find that if you have online newspaper archives for
your country, that can provide the most comprehensive information. EM-DAT is often a go-to source for
disaster impacts, but the usability may be limited for anticipatory action as it doesn’t have all events
and may not provide the detailed information on flood date, location and type that would be required
for forecast evaluation.
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Session 3: Introduction to the basics of forecasting cyclones for anticipatory action

Do tropical storms move always westwards?

They start off moving westwards because of the prevailing wind direction in the tropics, which are
caused by the direction the Earth spins. They are also taken slightly towards the poles, and as they
reach higher latitudes get caught up in westerly winds which recurve them around to the east. This is
just the general track they take though, and differences in the ‘steering winds’ can lead to some slightly
whacky cyclone tracks, especially in the South West Indian Ocean!

Why aren't there any storms nearer the poles?
Tropical cyclones are not found near the poles because they rely on warm oceans to sustain their
energy. But there are other types of storms that form nearer the poles.

I would have basic question regarding contingency plan vs anticipatory plan. how do you ensure
coordination across these two planning, particularly community based early warning systems applied?
Good question! Ideally an anticipatory action plan should fit into a contingency plan and the various
scenarios that could happen, be expected and planned for, including traditional response. Also, ideally
the community and local authorities have their own contingency plans which include community-based
EWS, AA and response - and if not, that should be the goal. Coordination across multiple stakeholders
is always context dependent so a thorough stakeholder analysis is recommended first and a good
understanding of the current gaps and challenges.

How to avoid the pilot trap? What can we do as Humanitarian organizations so that the projects we are
working on now do not end in just a pilot and never get fully implemented

Ideally by ensuring that anticipatory action is institutionalised within national and local systems. Take
a look at the 2024 Global Overview Report from page 24 and you can get see that the momentum is
building with an increasing number of governments now promoting AA.

Can | know more about triggers? A simple trigger for example?

- Asimple trigger could be "A tropical cyclone of at least 118kph makes landfall within the country."

- Triggers are the forecasts with clear thresholds, lead time, and performance analysis used for AA.
More information on and examples for triggers can be also found here: https://www.anticipation-
hub.org/experience/triggers

Are there possible ways organizations be supported with resources to take this initiative broader to the
communities? FOKAPAWA currently in Uganda is conducting Hazards Mapping on Anticipatory Actions in
over 60 villages in Northen Uganda, but we are incapacitated by resources, how can we be supported?
Yes! The best way is to contact the technical working groups (TWG) in your country who should be able
to guide you on your AA journey! | shared a slide with the contacts for the regional TWG. Look at this for
Uganda. https://www.anticipation-hub.org/news/a-major-step-forward-for-anticipatory-action-in-
uganda. Get back to me if you have trouble contacting the right people (Anita: A.Auerbach@drk.de)

How do we manage multiple cyclones occurring in series and even overlaps like our recent experience
here in the Philippines?

One approach could be to build vulnerabilities from previous hazards into (flexible) triggers and
thresholds. In the Mozambique cyclone Early Action Protocol (EAP) this year for example, a lower
windspeed threshold was used to activate the EAP because the cyclone was forecasted to hit a
community already impacted by a previous storms that month.

Simulation and stress-testing exercises can be used to make sure anticipatory action plans are resilient
to all different types of scenarios, including multiple consecutive cyclones. This helps think through the
operational complexities and logistical challenges, as well as the differences in impacts that might be
observed.
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Please, | need more forecast references and videos for flood & drought, also the AA activation
examples and steps for flood

You can find some examples in our databases: Databases: triggers, actions, evidence. You can search by
hazard too. You can also find some nice examples in this practitioner’s guide for rapid onset hazards.
https:/ /www.anticipation-hub.org/download/file-3109

Then, it makes sense to set pre-activation triggers, right? (like the ones discussed last week in the flood
webinar?)

Yes, for fast-onset hazards especially, a pre-activation trigger (also known as a readiness trigger) can
be very helpful. Usually based on a less precise forecast, staggered triggers allow you to not only
prepare resources but also start anticipatory actions that have low regrets, and often low costs, such as
clearing drainage ahead of a forecasted flood to prevent flooding or removing large objects that could
cause harm with 100km per hour wind speeds ahead of a cyclone.

Ref START Network experiences in the Philippines: what do the observed negative damages refer to? In
the slide you showed with the forecasted track and impacts (on the left) and the observed track (on the
right), there were areas in the south of the cyclone track that had observed negative damages I think,
was it because anticipatory action helped areas not affected by the cyclone? It would be interesting to
know what it was included in the damage metric.

Yes, on the right, it shows the difference between Predicted and Reported. So, the negative value
means the predicted is lower than reported for that specific area. Happy to share more if you need

In cyclone season, do you recommend looking at forecast sites every day? And would you have a
checklist of elements to consider / examples of anticipated actions to take, to be adapted to each
context?

Cyclones are rapid onset events, which makes taking decisions and monitoring processes much easier
if there is a checklist in place (this can be developed at the start of the cyclone season). This is
especially relevant against the background of staff turnover etc.

Regular checks of forecasts and / or bulletins are recommended - but it can be designated focal points
monitoring the forecasts and / or establish automated alerts.

Short answer, yes. Long answer, there are typically national systems, and it would be good to check if

these exist. A quick checklist for the forecast would be: expected landfall (usually yes or no), expected
landfall location, expected landfall intensity, expected rainfall associated with the cyclone. | can share
more on the actions via email.

Are there case studies where pre-activation triggers were a success with regard to preparedness?
Yes, crucial is considering and embracing uncertainty and align preparedness procedures accordingly
and being clear about what a “success” means. Some nice examples here too of success in averting
disaster: https:/ /averteddisasteraward.org/

It also depends on how long a lead time you have defined under the pre-activation trigger. If this is
perhaps 3-5 days before landfall, you can have more certainty in the forecasts and therefore propose
activities that take this into account as opposed to using forecasts with a lead time longer than a week.
There are instances where the pre-activation and activation triggers all are met for one storm and
sometimes when either one could be met.

What's your advice on including most vulnerable groups such as homeless people, street children,

migrant workers, as beneficiaries under the framework? Commonly these groups do not appear in civil
registries and are not included in community meetings that agencies use for consultations on AA.
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Linked to the early warnings, we advise you to consult the communities themselves or organisations
that specialise in working with marginalised groups (i.e. key informants) to ensure that these people
receive early warnings, understand them and can take action to protect themselves. It takes time and
deep local understanding of the context to ensure that “no one is left behind”.

Considering that it is not easy to fund everything, what could be the priority action to invest in
anticipatory action?

Anita: personally, | would say improved early warning systems because there are still so many places
where people do not receive warnings on time and there is a lot that people can do themselves to
avoid harm....

Is it advisable to put together two hazards in one anticipation framework (cholera and flooding)? What
criteria to use for having multi-hazard anticipation framework?

Yes, it can make a lot of sense to try to predict all the eventual hazards and impacts that could happen,
and we see that in many epidemic anticipatory action plans for instance. Maybe join us in session 5
when we talk more about epidemics and forecasting? Also take a look at this page from the
Anticipation Hub’s Working group on multi risk & anticipatory action and their resources on multi risk
hazard analysis methodologies.
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Session 4 Q&A: introduction to forecasting heat wave, cold wave, Dzud

How do heatwaves affect pastoralists and development of thresholds and triggers for the same?

Anita: impacts could be reduced forage and water availability for livestock, increased animal mortality
and heat stress, disrupted migration routes and market access. Thresholds could be: meteorological -
maximum daily temperature above a certain °C for consecutive days, prolonged seasonal heat, Heat
Index or Wet Bulb Globe Temperature thresholds and Livelihood-Based: pasture Normalized Difference
Vegetation Index (NDVI) anomalies, Livestock body condition scores dropping below acceptable
thresholds, Distance to water sources exceeding coping norms. Example: When (national
meteorological services) forecast temperatures exceeding 42°C for 5 consecutive days with a
probability above 70%, and NDVI is below the 20th percentile for the season, anticipatory livestock feed
distribution and water point maintenance will be activated within 5 days. You could use indigenous
knowledge to support forecasts and should validate the thresholds with pastoralists.

How to collect huge, localized sector specific impact data of any forecast to develop impact-based
forecast? livelihood sectors will be impacted differently depends on its specific geo-location and
anticipatory action, trigger and readiness trigger will also be different.

1.) ask communities which indicators or proxy’s to describe the impact on people and then collaborate
with authorities to monitor this exact data. 2.) to manage the data it could be a csv/excel or geo
package, it depends on the confidentiality, resolution, and organisational needs. This could form the
basis of development of an impact-based forecast, which could be sustainability issued by a national
government in the future.

Are there any correlations or studies you can recommend, that establish between levels of engagement
on heat waves over availability of EWS about heat waves.

The Global Heat Health Information Network Global Heat Health Information Network can be a good
place to find relevant studies.

Have you identified impacts related to livelihoods? What actions can be implemented towards
this/saving livestock and agricultural production?

Yes, there are some case studies of heat-livelihood that you can see in the newly released heat flagship
report developed by the Red Cross Climate Centre: Heat: Through the eyes of the most vulnerable-
Perceptions and pathways to action | IFRC

For the case of Bangladesh, are there any relief services provided when the whole country is under a
heatwave? How is the prioritization done across the country & within communities?

There are response activities that Bangladesh Red Crescent Society continues even after the early
action. When we identify beneficiaries for our cash intervention, we identify the most vulnerable areas
through overlaying of heat island data, vulnerability data, demographic data, risk analysis etc. We rank
areas based on their impact analysis for the forecasted event. After identifying high impact areas, we
identify beneficiaries from the most vulnerable communities prioritizing vulnerable people through
some selection criteria and scoring. We prioritize HHs who have elderly, PWD, pregnant and lactating
mother in family and people whose income get impacted by the HW e.g. rikshaw puller, van puller,
street vendor etc.

Two questions relating to heatwaves and agriculture.

1. We know heat affects the viability of pollen, we can anticipate that should a heat wave hit a crop at
flowering stage the yields will be affected but this impact won't be apparent until a few weeks or
months later near harvest time. Do we have tools to do AA for instance for food security.

2. We also know that soil exposure to high temperatures affects soil fertility, not least by loss of Soil
Nitrogen by 'vaporisation (?)’ Similarly do we have tools or examples how these delayed impacts can be
anticipated?
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In agriculture, people use heatwave forecasts to try to protect their crops. Before the season starts,
people use seasonal heat forecasts to determine which crop to plant and to decide whether to use
heat-tolerant seeds. During the season, forecasts of heat can be used to trigger irrigation/watering or
early harvesting to help avoid impacts on crops. When it comes to the impact of heat on soil fertility in
a particular region, this would be a good topic to discuss with your agricultural extension service to
determine whether forecasts could help anticipate relevant impacts.

Is there evidence that cold waves are increasing/decreasing in frequency or intensity due to climate
change?

From a global perspective, cold waves are becoming less frequent and less severe under climate
change. But there are regional/local variations.

In many parts of the world, coldwaves are decreasing in frequency. Here is an interesting map of
regions that have already seen a decrease. You can click on the bottom between “past trends” and
“projections” and you can also take a look at other hazards. Note on the interpretation: “attribution”
means that scientists believe the changes they are seeing can be attributed to climate change.

As lead time is critically important for anticipatory action, could you please let us know how many days
of lead time were provided by BMD in their forecast?

There is a two-stage trigger. Bangladesh Red Crescent Society monitors the forecasts at a 5-7 day lead
time for a readiness trigger and then uses the forecasts with a 2-3 day lead time for an activation
trigger.

Why are some areas like Bangladesh experiencing both severe heat waves and cold patterns?
The weather on our planet is variable! Even with climate change, we won’t have only one type of
weather. Many parts of the world need to deal with a variety of hazards at different times of year,
including both severe heatwaves and coldwaves.

Last year in Pakistan, we experienced a new phenomenon following the heatwave—flash drought.
Should this be considered an impact or associated hazard of the heatwave, or is it classified as a
traditional form of drought?

There are many studies being published in recent years that try to define and understand flash
droughts, and there are a few different classifications that have been proposed. Yes, some people have
used heatwaves to identify one type of flash drought that is associated with drying out of the soil from
the heatwave. (There are other flash droughts that are just related to a lack of rainfall.) If you find that
heat followed by flash drought is a critical problem in Pakistan, it might be worth identifying forecasts
that include temperature and precipitation and considering AA for this event.

Since snow and ice are basically water, or will become water once temperatures rise again, are there
any correlations between cold waves and flooding or any certain forecast one should monitor
simultaneously during a cold wave?

In many parts of the world, more snowfall in mountainous regions can translate into more melted snow
and flooding in the spring downstream. However, there is usually a lot of time between the snowfall
and the melting, so in these cases people monitor the snowfall itself to know how much water to
expect downstream in the spring. However, you might also be thinking about places that receive rain or
a small snowfall that then melts quickly and turns to icy conditions locally? In this case, it would be
useful to monitor the forecast for the days after the snowfall to see if the melted snow will freeze and
create hazardous conditions.

What type of droughts are there and how are they assessed and monitored?

There are several types of droughts, including agricultural, hydrological, climatological, meteorological,
and socio-economic droughts. Weather forecasts typically focus on meteorological drought, which
refers to a prolonged period of below-average precipitation. To monitor and assess this type of
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drought, we use a range of indicators such as precipitation anomalies, the Standardized Precipitation
Index (SP1), and other climate data to detect and track rainfall deficits over time. Hydrological droughts
are identified by low river levels, and hydrological forecasts can help predict such events. Agricultural
extension services can provide information about agricultural droughts.

Have any of you come across challenges/issues in designing insurance products for heat
extremes/heat waves especially for informal outdoor based livelihoods?

Because these new insurance products focus on heat hazards, they face many of the same challenges
as AA for heatwaves the difficulties of developing AA triggers for livelihoods.

I am thinking about how early warning systems and anticipatory actions can be tailored to respond to
changing patterns of heat and cold?

If you know that patterns of heat and cold are changing in your location, can you try “stress-testing”
your early warning and anticipatory action system to see how it would perform in novel situations. For
example, you could try:

1. A heatwave event that occurs earlier or later than the usual season

2. A heatwave event that lasts longer than ever before

3. Aheatwave event that is hotter than ever before

In Pakistan we are witnessing heatwaves every year. We have a National Disaster Management
Authority who collects data in coordination with MET department and issue heatwave alerts. and ask
people to avoid going out in open. It affects health, agriculture and livelihood immediately but in the
long it does effect melting of ice and reducing water sources.
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Session 5 Q&A: forecasting new and non-weather hazards for anticipatory action

Locusts

67.

For the sake of curiosity, do locust invasions often compound drought in Madagascar or is their
prediction easier, when there is a drought?

Locusts, especially Locusta migratoria capitoin Madagascar, reproduce after rainfall when conditions
become favorable (moist soil for egg laying, green vegetation for food). During a drought, locust
populations may decline or persist in isolated refuges. When the drought breaks and rain returns,
vegetation greens rapidly, creating ideal breeding conditions. If these rains are widespread and
sustained, they can lead to an upsurge or even a plague within a few generations. So, paradoxically,
drought followed by rain is more predictive of outbreaks than drought alone. In a drought, vegetation
becomes scarce. Locusts may concentrate in small green patches (like riverbeds or irrigated zones).
These concentrations can lead to gregarization — a shift in behavior where locusts become more social
and mobile, which is a precursor to outbreaks. From a forecasting perspective, drought alone is not a
strong trigger for locust forecasting. But monitoring the return of rainfall after dry periods, and the
greening of vegetation, is critical. This is why in Madagascar, isohyet maps (showing recent rainfall) and
vegetation greening are used to assess outbreak risks.

Landslides

68. | am interested in Forecasting Skills for Anticipatory Action, especially for landslide and floods

69.

Landslide forecasts are extremely difficult to make, unfortunately. There are a few groups who are
using Al methods to try to make new landslide forecasts for Nepal, which might be of interest to you.

How can we effectively localize global or regional forecast models to develop impact-based forecasts
for remote or data-scarce areas, especially in the context of landslides or flash floods where lead time
is short and community readiness is critical?

The first step is probably to identify critical local impacts and figure out which global forecast signals
are relevant to the local impacts that matter to you. By looking at the past, you can effectively
understand which types of global forecasts are relevant to your local concerns and start to watch for
those forecasts specifically. However, landslides are notoriously difficult! You correctly point out that
community readiness is crucial, and it would be good to spend time on drills and preparedness to
ensure that people are ready.

Conflict

70.

Can conflicts be predicted?

Yes, some conflicts have been forecasted, although the ability of forecasts can vary widely. There are
precursors to every conflict. Cumulatively, some tensions would lead us to forecast a breakdown which
could lead to a full-blown conflict. This is mostly the case in post-electoral conflicts. And, resource
scarcity is often associated with greater cooperation! Not necessarily conflict. There is a lot of very
interesting research and practice on this within the field of environmental peacebuilding.

We most often see resource competition turn into tensions and potential violence where formal and
informal institutions are relatively weak, meaning there are no effective conflict resolution mechanisms
or established resource sharing frameworks/practices available. This is generally a very local issue.

In the financial world there is an "index" analysis named the "pizza index" which is the amount of pizza
requested by the pentagon as a phenomenon related to long hours of work and conflict scale,
impacting the oil price directly... I think this kind of "out of the box" thinking is very interesting for
social conflict analysis.
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Sharing a forecast of conflict widely or taking public action based on a conflict forecast can also affect
the conflict itself.

Are there any available tools/type of models and triggers for conflicts?

There is quite a wide range of conflict forecasting tools available by now, covering different types of
conflict (violent conflicts and fatalities, potential conflicts over natural resources, mass atrocities and
genocide, terrorism, ...), but most of them are not used to inform or trigger anticipatory action at this
point. They are primarily used in foreign policy or to inform strategic planning, as most models only
provide forecasts on very high spatial and temporal levels (e.g., once a year on a national level). As a
useful starting point, Start Network published these guidelines in 2023 on different tools to forecast or
monitor conflict risk, and how they may inform anticipatory action in the context of the Start Fund.
There is a lot of movement on this topic right now, | recommend keeping an eye out for new insights
from a range of pilot projects over the next one or two years.

Is there more input on non-weather hazards forecasting or the mix of social and climate data to
forecast for example resource conflicts and migration?

There are indeed several phenomena where climate and social dynamics overlap, and we need to
understand the potential interactions between the two in order to forecast resulting risks. The more
sophisticated displacement models generally take a combination of socio-economic, environmental
and political/conflict factors into account; for example, Danish Refugee Council has a lot of information
on their website on their different models, model parameters and sources of input data. On resource
conflicts, there are some models that consider potential security risks related to weather and climate
conditions, however, whether climate shocks and natural resource scarcity will lead to conflict depends
on a wide range of factors, including local institutions, socio-economic conditions, culture, and more.
As a result, while we can forecast at-risk areas, it is very difficult to estimate whether those areas will
actually see conflict escalation due to natural resources.

What are the common local/community level indicators used in developing conflict EWS and how at-
risk population can actively participate in identifying, monitoring and improving them (for non -
weather hazards)? What is role for external regional bodies in monitoring and providing data for non-
international conflicts?

Due to the low spatial and temporal resolution of most conflict-related forecasting tools, local
knowledge and (often qualitative) local-level risk indicators are crucial to understanding local conflict
dynamics and informing effective anticipatory action. The specific risk indicators highly depend on the
type of conflict we are trying to anticipate and the specific context, and they should be co-created with
local communities to ensure they reflect local experiences. As an example, Danish Refugee Council's
AHEAD pilot project in South Sudan worked with community protection indicators monitored by
community members, including whether children were being recruited into armed groups and whether
there were any reports of local violent incidents.

External regional bodies can play an important role in collecting and/or curating potential input data
for conflict forecasting tools, particularly in regions where individual governments may be unwilling to
collect or share relevant datasets, e.g., displacement statistics.

Are there any indexes/ databases that can be used to monitor conflict e.g. CEWARN and ACLED. Would
these be sufficient to use in a trigger? Or would you need some triggers from the ground?

These are indeed two key examples, lots of organizations are using ACLED, as they record conflict
events at a comparatively high spatial and temporal resolution. This also goes back to the point of
anticipating escalation rather than outbreaks - often we don't need to forecast what is likely to happen,
we can base decisions on monitoring the very recent past. Start Network published a guidance
document on different tools and resources for conflict monitoring a few years back that still holds up
very well in the databases mentioned: https:/ /startnetwork.org/learn-change/resources/library/tools-
and-approaches-anticipatory-action
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What about confinement? There is always focus on displacement in armed conflict, but confinement is
also a huge issue, that people can't leave their home because of the presence of armed actors.

So far, this has not been addressed in any of the work on anticipating conflict or its impacts (incl.
displacement) but is something that should be on the agenda for the future. We could think about
confinement as an impact of conflict and violence in the prediction of the humanitarian impacts of
conflict, which is an emerging area of work with a strong focus on food security now, or in the context
of displacement, not just trying to predict who is leaving and where to, but also who is unable to leave.

Health

76.

71.

78.

79.

Can trigger points be flexible enough to incorporate local knowledge? For example, in cholera
anticipatory action systems, we have learned that local knowledge from staff working in communities
should inform the decision to take anticipatory action

Yes, local knowledge is important, and if you are taking a phased trigger approach (ie using multiple
triggers to help you scale up your action), then it should be relatively straightforward to include such
information. Knowledge from staff as well as communities on the local conditions (e.g. is the ground
very saturated, is there lots of debris which could be breeding sites for mosquitoes, are we seeing an
increase in malnutrition or undernutrition in children) helps contextualize other information sources
we might be using. For example, meningococcal meningitis across the Sahelian ‘meningitis belt’ is
seasonally linked with the dry harmattan winds. Local knowledge may tell us that the winds in a
particular location are stronger or more people are crowding in doors compared to previous seasons
which could be a risk factor that a big outbreak could occur.

Can we develop triggers for health issues, like malaria, dengue and Covid?
Yes, the Anticipatory Action & Health TWG guidance outlines three approaches to develop triggers for
infectious diseases depending on the disease and the data you have available.

How do you advise to better connect the health sector to hydro-meteorological forecasting work?
This is a question of strengthening relationships between siloed sectors. It is rare for the Ministry of
Health and the National Hydrometeorological Services to have agreements to share data or
information, and early warnings from the National Hydrometeorological Services do not necessarily
reach health actors in structured, coordinated, pre-agreed communication channels. Similarly, the
humanitarian health sector is often siloed from the disaster risk management and hydro-
meteorological sectors. These actors should be brought together in structured meetings for annual
planning, preparedness and ahead of predictable and predicted hazards which could resultin a
disaster.

How can we translate climate forecasts into actionable decision-making tools for public health and
disaster risk reduction?

The crux of this is how to turn climate data (e.g. temperatures will be 2C hotter than seasonal average)
into structured climate information that can be tailored to the health sector (i.e. becoming a climate
service for health: “the entire iterative process of collaboration between relevant multi and
transdisciplinary partners to identify, generate and build capacity to access, develop, deliver, and use
relevant and reliable climate knowledge to enhance health decisions. These services take many forms,
but all have common characteristics and the common goal to produce integrated and actionable
climate information, stemming from a well-grounded holistic perspective of past, present or future
states of climate-related risks to society.” (see WMO, 2023).

As highlighted, the process of translating climate forecasts into actionable decision-making tools
requires collaboration between numerous sectors to understand the impact that a climate forecast
could have on people’s lives and wellbeing.
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80. What information is needed to build a health forecast based on a flood forecast?

81.

82.

83.

This depends on the health outcome you are most concerned about and how much it is driven by
flooding events (and which aspect of flooding impacts) versus other socio-economic drivers. You will
need to investigate the impacts of historic floods and identify the primary (injury, skin infections,
displacement to overcrowded conditions, etc), secondary (diarrheal diseases, vector-borne diseases,
respiratory diseases, etc) and cascading consequences (e.g. destabilized markets potentially leading to
transactional sexual behaviour increasing the risk of sexually transmitted diseases, etc) on affected
communities. This can involve primary and secondary qualitative and quantitative data collection. Then
you will need to establish thresholds of what magnitude/duration of flooding leads to the impacts you
wish to mitigate and to assess the accuracy of the available flood forecasts in your target area to
ensure that you will not have false alarms or missed events. It could be best to design a phased trigger
approach for flood-related health impacts in which the first trigger is based on a specific threshold of
flood risk that historically has led to the health impact of concern, and a second trigger when you have
epidemiological data of the cases emerging.

How do climate services fit into this discussion? What questions are health and health-related agencies
asking?

Climate services, “the entire iterative process of collaboration between relevant multi and
transdisciplinary partners to identify, generate and build capacity to access, develop, deliver, and use
relevant and reliable climate knowledge to enhance health decisions” (see WMO, 2023), are critical.
Their development requires collaboration of siloed sectors, and the iterative process builds capacity
and a harmonised understanding of climate-related health risks.

Health and health-related agencies will have varying questions depending on their adaptation plans,
capacity, priorities, and available resources. Some need information on basics of climate-aggravated
health risks, others want to develop tailored climate-informed disease early warning systems.

How can Anticipatory Action contribute to climate adaptation and disaster risk reduction in health?

AA is part of the DRM continuum. AA sits in a specific window of time between the early warning and
before most impacts are felt. It is a tool of DRM, wherein DRR should reduce risk as much as possible
and AA deals with residual risk. As AA uses climate informed early warning system information, it is also
an important approach for climate adaptation, as climate informed early warning information can help
decision makers understand how climate change may be altering historic patterns.

What priority data do we need to collect at local level to strengthen forecasts useful for health
anticipatory action?

Local level data is extremely important as it will be the truest representation of the trends and risks at
that level. Community based surveillance of disease data or community-based monitoring of local
environmental conditions (e.g. the river height, presence of water-filled debris, amount of solid waste)
are all useful pieces of information for an AA system. The specific data to be collected depends on the
health conditions of interest.

Indigenous & traditional knowledge and forecasting (also see Q 35, 36)

84.

What strategies can be implemented to leverage communication networks and community-based early
warning systems to mitigate the impacts of cold and heat waves, as well as indigenous hazards, on
vulnerable populations in Central, Eastern and Southeastern Europe?

While there are likely local innovations in the CSEE region, here are some general ideas from around
the world. Community-based groups have been hugely successful at mitigating the impacts of
heatwaves and coldwaves because they are able to scale up volunteers that check on vulnerable
community members. Community-based groups are often the ones who know the most about who is
vulnerable in their community and how to reach them, which can save many lives. These groups can
deliver timely, culturally relevant, and linguistically appropriate alerts.
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How can we integrate community-level observations and indigenous, traditional knowledge (ITK) with
scientific forecasting models to build more localized and impact-based forecasts, especially in areas
where technical data is limited or delayed? Additionally, what are some practical steps to ensure that
early warnings based on these forecasts are timely, understandable, and actionable for at-risk
communities? Especially in context of hill torrent when the lead time is few hours.

This is a great question, and it will likely have different answers in different contexts, because ITK is so
different from place to place. Some ideas include participatory workshops in which community
members, indigenous knowledge holders, and meteorologists share information about indicators that
they use, their timing, and what types of actions would be most relevant based on these indicators.
There have been examples globally of co-produced forecasts in which meteorologists work with
communities to create tailored forecasts and joint early warning messages. ITK can also guide the
calibration of impact thresholds (e.g., what defines “extreme heat” in a specific microclimate), help
formulate context-specific early warnings and help identify especially localized anticipatory actions
stemming from traditional practices. This kind of process requires a lot of feedback and iteration. There
are also options to have staggered forecast information, in which large-scale information comes from
meteorologists and then localized information comes from ITK holders and helps inform a second
round of actions that is locally tailored.

How can we best integrate local, indigenous knowledge and traditional warning signs with scientific
forecasts (e.g., for cyclones or heatwaves) to create a more holistic and trusted early warning system at
the community level?, What are common challenges in transitioning from a purely hazard-based
forecast to an impact-based forecast, particularly in terms of data availability and establishing reliable
thresholds for triggering actions?

It is not always possible to “integrate” ITK and scientific weather forecasts into one single product,
because they are so different. Some successful approaches have treated these as complementary
sources of information, and people are working to co-develop forecast narratives, including impact
messages that resonate locally. It is important for external groups not to try to “take” and own the ITK
themselves, but they can work with traditional structures to ensure that ITK is part of the suite of
information that can trigger action. ITK can be helpful to define impacts in the move to impact-based
forecasting.

What approaches are available to integrate indigenous knowledge and scientific forecasting?

One approach is participatory risk analysis, particularly during the early stages of intervention design,
such as the inception and hazard prioritization phases. Participatory mapping exercises, for instance,
are valuable tools to discuss local perceptions of risk and spatial memory of past hazard events.
Through such processes, communities can share ITK, including signs they recognize in nature that
signal impending hazards. This qualitative knowledge can then be interpreted in conjunction with
historical disaster records, meteorological datasets, and hazard models to create a more
comprehensive risk profile.

At the community level, farmers, herders, and pastoralists frequently rely on their own localized
observations such as changes in animal behaviour, plant growth cycles, or cloud patterns to make
decisions about when to migrate, plant, harvest, or conserve resources. These serve as community-
defined triggers that effectively function as informal early warning indicators. Support to ensure that
this local expertise is shared through community-based early warning systems helps ensure that such
information is disseminated.

Importantly, these systems often rely on soft (decision-based) triggers, which are not tied solely to
quantitative thresholds (like temperature or rainfall data), but also to contextual signals recognized by
the community. Such triggers may draw on ITK or local monitoring mechanisms and are used alongside
scientific data to initiate anticipatory action.
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The co-design and co-production of anticipatory action frameworks represents a promising model for
integrating diverse forms of knowledge. These collaborative processes bring together community
members (especially local forecasters), scientists, local authorities, and national governments to jointly
identify priority hazards, understand their likely impacts, design feasible anticipatory actions, and
develop trusted communication and messaging pathways. By ensuring that ITK is acknowledged and
valued alongside scientific forecasting, these programmes not only enhance the accuracy and
acceptance of early warnings but also build community ownership and resilience.

How can we effectively localize global or regional forecasts (like from GLOFAS or ERA5) to make them
actionable at the community level, especially in remote or under-resourced areas where ground
observation data is limited. Additionally, what are some best practices for integrating indigenous
knowledge with scientific forecasts to build more trust and improve early action outcomes?

This is a tough challenge! Looking at historical disaster impacts and comparing those with
global/regional forecasts can help determine whether these forecasts are useful in warning of
impactful events. If they have a good track record of showing a certain threshold forecast when there is
a local impact, then these thresholds can be used to “localize” the forecast by knowing when it is
saying something relevant to that location.

As mentioned above, integration of indigenous knowledge and scientific forecasts will be done
differently in different contexts. These information sources can be provided at different times and
through different channels, but they can reference each other and encourage actions that build on one
another. For example, a large-scale cyclone flood might provide anticipatory cash, but ITK might tell
people exactly when/where to evacuate and how to prepare. It will be important to discuss
communication channels and forecast complementarity to ensure everyone is receiving the
information they need. Local intermediaries can play a large role in this conversation.

How do we, or do we even need to ensure indigenous forecasts are robust? Or should we place more
emphasis on supporting AA based on indigenous / local monitoring, and follow up on their
effectiveness through feedback and learning processes?

As including ITK in forecasting is still in its infancy, this is something we need to figure out as we go.
Also here, a one-size fits all solution will definitely not work. In general, | would however ask the
question whether ITK forecasts need to be as robust at all.

Rather than trying to make indigenous forecasts conform to the same standards of scientific
robustness (e.g., statistical validation, replicability), | think it is more appropriate to acknowledge the
distinct nature and purpose of ITK. These systems are often:

e Observationally grounded (based on generations of lived experience),

e Highly localized and contextual, and

e Embedded in social, ecological, and spiritual practices.

Attempting to “standardize” or overly validate them through scientific metrics risks undermining their
cultural legitimacy, local ownership, and practical value.

Instead of imposing scientific criteria, we should ask: Are these forecasts useful, trusted, and
actionable by the community? If the answer is yes, then they hold intrinsic value within anticipatory
action systems, even if they are not evaluated according to conventional standards of robustness.

I like that the question emphasized feedback and learning. By encouraging reflection sessions: “What
signs were observed? What actions were taken? What worked? What didn’t?”. Findings from these
reflections need to be integrated into future planning cycles, thereby making the system adaptive and
evolving. Where feasible, combine indigenous forecasting signs with scientific seasonal or sub-seasonal
models to create blended, locally validated forecasts. This builds mutual respect between knowledge
systems and increases community trust in the integrated forecast.
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Have those specific ITK indicators mentioned for South Sudan been used in any anticipatory
activations?

CARE has developed a self-paced course on locally led and gender responsive AA! Including on locally
led triggers, co-production of triggers and how women and girls are part of monitoring triggers:
Anticipatory Action #2: Gender Responsive & Locally Led Anticipatory Action in Practice - CARE Climate

Change

Do we have African expertise on this issue? Disaster forecasting? In case we do not have any, what are
we doing to build it.

Yes! There is a lot of forecasting expertise across the continent, including in regional centres like
ACMAD (https://acmad.org/), SADC, and ICPAC. And to complement ICPAC and AGRHYMET had some
preliminary work on locust outbreak and displacement prediction.

Any usable datasets with indigenous knowledge?
Indigenous knowledge is not usually found as a “dataset” because it is locally produced and culturally-
based. However, the Locally-led AA Working Group on this topic might be able to help you.

Regarding indigenous, traditional and local knowledge: How has it been seen by donors? Are they open
to have them included in or as complementary to scientific knowledge to trigger actions?
So far, practitioners have found that many donors are open to us exploring the topic.

I would be interested to know whether there has been any work to explore potential scientific
explanations for traditional knowledge, to see which other indicators we might want to look at in
forecasting

For some yes - weather lore from southwest England, supported by meteorology:

“Red Sky at Night, Sailor’s Delight...Red Sky in the Morning, Sailor's Warning”

-> Red sky at night - high pressure weather moving in from the west, brining fine weather.

-> Red sky in the morning - high pressure system has already passed with wet and windy weather
incoming.

BONUS - Examples of traditional forecasting

- Where I am from in the UK we say "red sky at night, shepherd’s delight...red sky in the morning,
shepherd’s warning!

- InTurkana, we use livestock intestines to know if '‘enemies' are close or where the rains move next.

- Atypical one we all know in Kenya, if the birds start flying and the wind changes there may be rain
coming your way!

- Inone German dialect (Plattdeutsch), there is a saying which goes: 'Schient de Siinn up’n natten
Steen, gifft dat glieks wedder een', translated it means. If the sun shines on a wet stone, it will rain
again.

- “Days of the Brindle Cow”, in Irish “Laethantha na B6 Riabhai” In our Irish Calendar, The Days of the
Brindle Cow or The Old Cows Days are the final days in the month of March and the first three days
in April. This expression comes from an old folktale, demonstrating the unpredictability of the
weather at this time of year here in Ireland. The folktale is as follows: As the month of March drew
to its end, an old brindled cow boasted to the rest of the herd that even this harshest of months
could not kill her. The month of March, overhearing the boastful heifer, took umbrage with her and
so decided to teach her a lesson. ..

So, March ‘borrowed’ three days from the month of April and made each of them bitterly cold,
sending howling westerly winds and heavy rains. The result was the demise of this poor and
unfortunate Brindled Cow!

- In Germany, we grow up with the knowledge that if the birds are flying low, thunderstorms are on
the way. Eventually, when you grow up and learn about physics and biology, you learn that it is

“n
|
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because insects fly low due to a high-pressure cell, and the birds fly low to catch the insects (or
something along those lines, it's been a while).

In the context of a humanitarian reset are we advocating and prioritizing the agenda for
anticipatory action?

Good question! Last week was the first meeting of the “7he Grand Bargain Community of Practice
on Scaling Up Anticipatory Action” - exchange and track progress regarding the key
recommendations of the Final outcome document of the Caucus on “Scaling Up Anticipatory
Action”. The CoP will exchange and track progress regarding the key recommendations of the Final
outcome document of the Caucus on “Scaling Up Anticipatory Action”; exchange on how best to
position AA in the current reforms of the humanitarian sector; identify opportunities to
demonstrate the value of AA in the humanitarian sector reform agenda.

How can local organizations like ours (working on gender-based violence, sanitation and women's
empowerment) integrate impact-based forecasting into their projects, especially in areas where
weather data or early warning systems are not easily accessible?

We suggest starting with the impacts of concern to you and then work backwards to see what kind
of forecast or weather products might be available that would help you anticipate those impacts of
concern. This often requires collaboration with actors like the ministry of health for sanitation.

How do these practices expand to an application beyond climate or disasters?

Many of the same practices work well for non-climate hazards - starting with the impacts of
concern and working backwards to know which indicators could help us act early to avoid those
impacts.

I would like to understand how to develop an impact-based forecast for multi-hazard scenarios in
Nepal, particularly regarding anticipatory actions. How can we integrate local vulnerability data
with forecast thresholds to make early warnings more actionable and inclusive?

This is a great question, and it is difficult. You might appreciate joining this working group: Multi
risk & anticipatory action working group - Anticipation Hub and this methodology page: Multi-
Hazard Risk Analysis Methodologies - Anticipation Hub.

What are the most effective strategies for communities to be better prepared and responsive to
Jakarta as urban area to understanding and responding to information from impact-based
forecasting systems in the face of disasters such as floods

Creative communication strategies have helped get people excited about disaster preparedness.
We have experience with interactive games, for example, that you might like: Games — Red Cross
Red Crescent Climate Centre. Doing tabletop exercises and simulations of floods can also be
helpful to motivate preparedness.
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