
Practitioners and Stakeholders 
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What We Know and Agree On 

• Communities that lack the financial means or resources to adapt to and protect 

themselves from climate-related disasters are most at risk in the future. 

• Communities that live in high-risk geographical areas (fire-prone, inundation-prone, 

indigenous, remote) will be affected the most.  

• The risks are also high for vulnerable systems such as the health care system, the 

agricultural system etc. 

• Despite significant progress, there is still much to be done to fully understand and address 

the needs of at-risk populations.  

• Practitioners rely on a variety of sources for climate data including ERA5 Reanalysis, 

Bulletin 75 and remote sensing data. Quantification of extreme events uses long duration 

historical data.  

• Future projections rely on global climate models (GCMs) participating in the Coupled 

Model Intercomparison Project (CMIP) effort. 

• Practitioners also use “proxy” variables like sea surface temperatures to estimate changes 

in other variables when model output is unavailable or inadequate (like hail). 

• Climate data is generally too coarse for most applications, such as urban flooding or 

severe weather. 

• For most purposes, climate projections must be downscaled using statistically or 

dynamically downscaled simulations.  

• Uncertainty quantification is vital across various domains, whether it's contextualizing 

complex variables, understanding model representation, or planning for extreme events. 

Different forms of uncertainty need to be addressed. 

 

What are the Practitioners’ Needs? 

Types of data: 

• Energy systems: require wind speed and direction, solar irradiance, air temperature, and 

hazard data such as hail, ice accumulation, and precipitation.  

• Flooding and Water Management: require seasonality, spatial extent, duration, frequency 

and intensity of precipitation events.  

• Risk Assessment and Insurance: intensity and frequency of events such as heatwaves, 

droughts, floods, severe thunderstorms, hail, hurricanes and wildfires.  

• Extreme event analysis: Understanding how extreme events are changing over time, 

including rare events with low probabilities of exceedance. 

 

Spatial resolution: 

• Kilometer-scale resolution atmospheric data would be ideal as forcing for practitioners’ 

models. This resolution would be a large improvement over what is currently available. 

The practitioners’ models then provide information (such as block-level flood height) at a 

resolution of tens to hundreds of meters. 

 

 



Temporal resolution and time horizon: 

• Energy Systems: Requires hourly climate data projections over the next several decades 

for infrastructure deployment 

• Flood and Water Management: Temporal aggregation varies from real-time/hourly for 

emergency response to daily/monthly for planning and long-term strategies. The time 

horizon is 20 years or longer for projections. 

• Risk Assessment and Insurance: Uses climate information to assess long-term risks, 

focusing on years to decades. CAT models preferentially use hourly data, although it can 

be aggregated.  Horizons are primarily the 20–30-year timescale because the uncertainties 

become so large after that.  It is important to not forget about the short term, however, 

because reinsurance contracts are written for only one year. 

• Public Officials and Community Planning: Requires information for making risk-based 

investment decisions, with a focus on both short-term emergency response and long-term 

planning. 

• Agriculture Planning: Relies on climate projections spanning; 30-50 years out. 

 

Decision-Making Tools 

• Energy Systems: Use techno-economic models for energy system decisions, 

incorporating atmospheric variables, risks of outages, and demand changes. 

• Flood and Water management: Use hydrological and hydraulic models for decision-

making related to severe storms and flooding, these models need variables like 

precipitation, river discharge, soil moisture, topography, and temperature.  

• Risk Assessment and Insurance: Use catastrophe models by perils. These are developed 

for the insurance industry and require dynamic and thermodynamic atmospheric variables 

at various atmospheric levels. 

• GIS and Remote Sensing: Increasingly relied upon for mapping and decision-making, 

requiring variables like precipitation, soil moisture, and temperature.  

 

Uncertainty Quantification (UQ) 

• Practitioners must quantify the uncertainty of complex derived quantities (for example, 

flood extent or hail damage), rather than just the uncertainty in the input atmospheric 

variables. 

• It is very useful to provide information on the different forms of uncertainty like the 

model uncertainty (different models), scenario uncertainty (different emission scenarios) 

and internal variability (different realizations). Ensembles are a critical tool to 

understand uncertainty.  

• Quantification of uncertainty is critical in flood forecasting and management, covering 

model, data, parameter, scenario, and operational uncertainty. In places like California, 

with large variability, uncertainty quantification is essential.  

• It is useful to contextualize uncertainty, framing simulations in terms of likely, plausible, 

or extreme outcomes, rather than providing specific quantifications. 

• Models should be assessed with a "skill score" to communicate to users. 

• In stormwater planning, a confidence interval with upper and lower bounds is often 

sufficient. 

 

 



Moving Forward 

• Ideally, the next modeling system will resolve critical types of meteorological phenomena 

that affect society (tropical cyclones, severe storms) with appropriate level of detail.  

• In addition, the models must correctly represent the large-scale atmospheric processes. 

• We need to make a call for information that is not currently publicly available (such as 

hail occurrence) to better inform the models. 

• It is critical to provide ensembles that allow us to quantify uncertainty. 

• As a society must learn how how to make decisions with very large uncertainty. 

• Many for-profit organizations are currently providing climate information without 

transparency or properly quantifying uncertainty.  

• We must democratize climate information and get it to the public domain so that not 

only people with financial means are prepared.  

• We need to better communicate our results to the broader public. 

 

 


