
Maps & Meteorology
…more than a green screen…
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NOAA Umbrella Agencies

Each of these agencies, including the NWS, are heavily 
reliant on maps to complete their core mission.



National Weather Service

The NWS’s mission is to protect life, property, and to 
enhance the economy. This is accomplished in large part 
through the usage of mapped environmental data from 
satellites, radar, weather stations, computer models, 
aircraft, ships, lasers, buoys, and ground spotters.



The First Weather Map
• Armies throughout history from 

Kublai Khan, to Xerxes, 
Napoleon, and the Spanish 

Armada have been bested by 
weather systems they were 

unprepared for. 

• Sages, soothsayers, and early 
scientists attempted various 

means of predicting the weather 
with little success. Science and 
technology was not advanced 

enough until the 19th century for 
the study of weather patterns to 

begin.

• Francis Galton, Darwin’s cousin, 
improved upon the pioneering 

work of Robert FitzRoy, the 
captain of Darwin’s famous 

voyage, to create the world’s 
first weather map as seen here.

Francis Galton, The Times 1875



Hand Plotting Weather Maps
Prior to the computer age, meteorologists would spend a large amount of 

their time hand plotting weather maps.  Data for these maps was retrieved 
over telegraph, teletype, radio, or phone.  The maps were then analyzed and 

a basic forecast could be made.  

The skill of the forecasts suffered tremendously from the multiple levels of 
error that could be introduced from human error.  Early forecasts were based 
entirely on rules of thumb rather than from a scientific understanding of the 

atmosphere.  

This began to change by the very early 20th century, however, technology was 
once again a limiting factor and few improvements were possible until the 

dawn of the computer age.



Numerical Weather Prediction

From 1900-1950, several prominent mathematicians, physicists, and 
meteorologists derived equations that governed the rules of the atmosphere.  
These partial differential equations were too difficult to solve efficiently on a 

large scale by hand alone.

The first computer system, ENIAC, was utilized in 1950 to solve these 
equations on a large scale and successfully outputted a forecast solution 

based solely on atmospheric governing equations.   



Computer Age’s First Weather Map

“January 5, 1949 03Z 500MB Height/Analysis”



Weather Models Today



AWIPS/D2D

This image shows a typical 5 screen advanced weather interactive processing  
system (AWIPS) workstation utilized by NWS meteorologist to view satellite, 

radar, observational, and computer model data.  The data is typically 
displayed in a mapped format which is then analyzed and studied by the 

meteorologist before making warning/forecast decisions.



Gridded Forecast Editor (GFE)

Meteorologist use GFE to make maps of different weather environmental 
parameters, such as temperature, humidity, or wind for their area.  These 
grids are then joined into a national mosaic to create the ‘official’ forecast 

available online and through other sources for the next 6 hours. 



National Digital Forecast Database

This is the result of all NWS office’s gridded forecast maximum temperature 
data on Dec 14, 2014 at 12Z.  This data is then used in a multitude of online, 
radio, and text products, including many mobile apps and media broadcasts.



Painting the Forecast

GFE is equipped with ‘smart tools’ that are small GUIs that serve a wide 
variety of purposes.  These GUIs act like Photoshop effect filters/tools (both 

are manipulating numbers over a grid) and are based on scientific research or 
statistical methods.  In this example, a smart tool is being used to improve 

the quality of the wind gust forecast grid near a tropical cyclone.



Medium-Long Term Hazards

Weather hazards are then declared by the meteorologist after the basic 
forecast parameters (temperature, humidity, wind, rain, etc) have been 

completed.  A meteorologist uses all of their knowledge to decide what kind 
of possible impacts the weather will have, and then applies a watch, warning, 
or advisory to a hazard map.  These cover a wide range of natural and civil 

hazards.  Each hazard has a begin, end, and area of coverage.  



Short-Term Hazards (WarnGen)

Immediate to short term threats, such as tornados or flash floods, require 
immediate hazards.  These are created via warngen and rely on real time 

satellite, radar, model, and observational data displayed on a map.



National Hazards Map

A typical “WWA” map displaying all CONUS hazards currently in effect. This 
map shows ALL short, medium, and long term weather/civil hazards in effect.



Satellites & The Space Age
The field of meteorology took a gigantic leap forward with the advent of the 
computer, however, satellites have improved the quality of computer models 

and forecast skill tremendously.  Remote sensing serves a vast array of 
purposes, and this data is typically digested by meteorologists through maps.



Satellite Imagery (visible)



Satellite Imagery (IR)



Satellite Imagery (WV)



Satellite Imagery (FOG)



Satellite Imagery (Scatterometer)



Satellite Imagery (PWAT / AR/ SST)



Radar/Storm Interrogation



Radar (VIL)



Radar (FFMP)



Model Data Maps



Surface Analysis Maps



Aviation Weather Maps



Marine Maps/Bathymetry



Flood Inundation Maps



Anomaly Maps



Tropical Cyclone Probability Maps



Climate Maps



Drought Maps



Air Quality Maps



Hazmat/Dispersion Models



Conclusion:

Maps are EXTREMELY 
important to meteorology and 
related earth science fields!

Hi-tech machinery is created to collect environmental data for 
maps.

Maps are created to display this data to meteorologists, 
climatologists, hydrologists, and oceanographers.

Meteorologists, climatologists, hydrologists, and oceanographers 
analyze the trends and patterns they see in the maps to make 

decisions.

New simplified maps are created to disseminate this information to 
emergency managers, pilots, mariners, firefighters, scientists, and 

you, the general public.

Thank you.


