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The Weather Company overview

Defense
Providing weather data, 
modeling and simulation 
solutions to help improve 
planning, operations, 
process decisions and 

outcomes.

Aviation
25,000 flights per day, 
across 400+ aviation clients, 
depend on us to improve 
decisions and operations on 
the ground and in the air.

Consumers
More than 50 million 
consumers, across 178 
countries, make us part of 
their daily habit by visiting 
our consumer apps and 
websites.

Advertising
275+ premium brands and 
marketers leverage our 
predictive and privacy-
forward weather solutions to 
drive engagement and 
growth.

Media
750+ global broadcasters 
use our data and 
visualizations to engage their 
audiences.



Why verify forecasts?

● To monitor forecast quality - how accurate are the forecasts and are they improving over time?

● To improve forecast quality - the first step toward getting better is discovering what you're doing wrong

● To compare the quality of different forecast systems or providers - to what extent does one forecast system 

give better forecasts than another, and in what ways is that system better?

● To enable decision making - use verification of past weather events to understand how to make decisions in 

future events
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Adapted from https://www.cawcr.gov.au/projects/verification/#Why_verify



Verification is at the heart of our forecasting process
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● At TWC, creating the World’s Best Weather is our mission

● Verification informs every change or enhancement to our systems 

● But, we realize that it is challenging to verify forecasts in a way that’s tailored to every use case

● Our wide range of use cases require a verification infrastructure that’s sustainable, extensible and 

configurable 
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TWC Forecast Verification System Genealogy – Legacy system architecture

A different verification system (and owner) for each use case

Consumer (public) weather forecast verification system

forecasts

observations

Stats 

processing

hard-coded 

input lists and 

stats algorithms

Output 

visualizati

on tools

Aviation (TAF) weather forecast verification system

TAF 

forecasts

observations

Stats 

processing

hard-coded 

input lists and 

stats algorithms

Output 

visualizati

on tools

NWP (GRAF) weather forecast verification system

forecasts

observations

Stats 

processing

hard-coded 

input lists and 

stats algorithms

Output 

visualizati

on tools

• Bespoke verification systems for each use case and even for different 

data types for a given use case (verif of continuous [temperature] vs. 

discrete [precipitation] public weather forecasts)

• Parameters of the verification (sites, meteorological parameters, 

gen/valid times, statistical measures) all hard coded in compiled software

• Very inflexible and difficult to maintain/extend
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TWC Forecast Verification System Philosophy

“Any member of our science staff can bring their forecast 

and obs data in a predefined format and use configuration 

files to quickly drive verification results for R & D and 

production system monitoring purposes”
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TWC Forecast Verification System Genealogy – Legacy system architecture

The challenges of the legacy verification architecture and the capabilities of the new

Old New

• Inflexible, hardcoded configuration

• Difficult to include new data sources

• Required a software engineer to perform a new 

verification analysis

• Output format static HTML tables only – no chart, maps

• No debugging/auditing capability

• Old, inefficient hardware

• Analysis configuration driven

• Easy to add new data sources – use standardized 

format

• Config files make new analyses easy to add

• Specify multiple output types easily in config file

• Robust debugging/auditing capabilities

• Modern HPC hardware
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Modern TWC Forecast Verification System

A unified, configurable, extensible forecast verification system

Forecasts

Obs

Bash 

Configuration 

layer

-Stations

-Competitors

-Gen dates

-Agg periods

-Stats funcs

-Visualization 

config

Main program

MAE

RMSE

CRPS

Etc...

Stats function toolbox

HTML 

Charts

csv

Plots

Maps

Output function toolbox

Standardized 

format for 

forecasts and 

obs
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Modern TWC Forecast Verification System - Configuration

Configuration files drive the system’s capabilities

Data Sourcing Settings Section

-Forecast generation date range

-Meteorological parameter name

-Generation cycle, e.g. 12UTC

-Names of forecast providers

-Paths to forecasts and obs datasets

-Temporal aggregation (hourly, 24 hour, etc)

-Station list / geographic aggregation

Verification Settings Section

-Specify number of bins to use for calculating 

reliability

-How data should be aggregated, e.g. hours 1-

24 or Days 1-3

-Desired statistical measures (e.g. MAE, 

RMSE, CRPS, etc)

-Contingency table thresholds 

Output Data Settings Section

-Boolean flag on outputting diagnostic info

-Type of output desired (HTML table, charts, 

csv)

-Output path

-Labels for output data (statistics names, etc)
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The Weather Company Forecast Verification Platform Use Cases
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● Use verification to validate each forecasting system upgrade/release (release must improve / do no harm)

● Identify areas of poor performance

● Assess the skill of human-driven forecast edits through our HOTL paradigm

Verification main page
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Some example Verification Platform products
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Figures Enhance Interpretability of Tabular Data When Evaluating Efficacy of a New Capability
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Map-based Results Reveal Where Human Forecaster Edits Add Value
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TWC GRAF NWP Precipitation Verification
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TWC Air Quality Forecast Verification

● Heat maps identify cases where TWC’s air quality 
system forecast performs better than the 
background CAMS model forecast. A negative 
number indicates a more performant TWC forecast

● A confusion matrix identifies how forecasted air 
quality categories matched with observed 
categories. This view can aid in identifying forecast 
biases
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Fractions Skill Score

● Evaluating spatial skill at differing length scales

AI Model 1 Motion vector scheme 1
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Aviation forecast 

winter weather 

scoring tables –

impact-based 

verification

Sensible weather penalty matrix
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Convective TAF Verification Product

18

• Desire for single verification product to be both human- & machine-readable. 

• Sheets are automatically generated and provided to airline partner on daily basis for multiple airport 

locations

• Verification product can be made available to other airline partners with their own or generic penalty table
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Rows 2–5: TWC & NWS TAFs mapped to convective forecast categories for each valid hour

Rows 6–8: METAR, Radar, and Lightning observations mapped to convective observation categories  

○ Future improvement: blend radar & lightning data as a single source of observation truth

Rows 10–13, 15–18: Time-weighted penalty table values assigned to TWC & NWS TAFs using 

lightning, radar observations

Final column: Sum of penalty values across all valid hours to aid in comparisons between competitors 

and generation times



Subjective verification

• Sophisticated point and map viewer tools used to evaluate results for meteorological sensibility

• Particularly important as we integrate AI models into our consensus blend



• Verification plays a crucial role in The Weather Company’s forecasting process

• We had an inefficient, inflexible set of antiquated verification tools that did not support our 
needs to assess the skill our our forecast products across a number of business lines

• We have built a flexible, extensible and configuration-driven verification system to enable 
robust verification products to support a wide variety of use cases across our business

• Future enhancements include an emphasis on probabilistic verification and further 
verification products to support our aviation business
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Summary
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