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• Radar technology has been used 
since World War II

• Military personnel tracking 
enemy aircraft and ships 
discovered that precipitation also 
appeared on radar displays

• By the end of the war radar 
technology had advanced 
considerably, and scientists 
began using surplus radars to 
study and monitor weather 
features.

Development of Radar



What is Radar?

• RAdio Detection And Ranging 
(Radar), is used to detect 
precipitation and 
thunderstorms

• Radar enhancements have 
enabled NWS forecasters to 
examine storms with more 
precision

• The radar used by the National 
Weather Service is called the 
WSR-88D, which stands for 
Weather Surveillance Radar -
1988 Doppler (the prototype 
radar was built in 1988).



How It Works
• A beam of energy, called a radio 

wave, is emitted from an antenna

• As it strikes objects in the 
atmosphere, the energy is 
scattered in all directions with 
some of the energy reflected 
directly back to the radar

• The larger the object, the greater 
the amount of energy that is 
returned to the radar 

• That provides us with the ability 
to "see" rain drops in the 
atmosphere



Radar Beam
• A conical shaped beam is 

formed as the energy moves 
away from the radar, with 
most of the energy near the 
center line of the beam then 
decreasing away from the 
centerline

• We define the width of the 
beam as the distance 
between the two half power 
points - the point where there 
is a 50% reduction in the 
radar's transmitted energy

• For the NWS Doppler radar, 
the angle between the two 
half power points is one 
degree; outside of the half 
power points, the energy 
rapidly decreases

• Radar beam width depends on the distance from the 
radar. The width of the beam expands at a rate of 
almost 1,000 feet (300 m) for every 10 miles (16 km) 
of travel.
• At 30 miles (48 km) from the radar, the beam is 

approximately 3,000 feet (914 m) wide
• At 60 miles (97 km), the beam is about 6,000 feet 

(1,800 m) wide
• At 120 miles (193 km) the beam is nearly 12,000 

feet (3,700 m) or over two miles (3.2 km) wide.



• Beam width spreading affects the resolution capability of the radar. Small features, 
which can be seen close to the radar, are often obscured when viewed at great 
distances

• This decrease in resolution, at increasing distances, is often why a solid line of 
thunderstorms appears to break-up as it approaches the radar. In reality, the line of 
thunderstorms may have never been solid in the first place; it is just the lack of 
resolution of the "gaps" that causes the radar to "see" a solid line

• The spreading beam also causes differences in the appearance in the strength of 
storms

• Of two identical storms (same strength, height and width), one at 60 miles (97 km) 
and one at 120 miles (193 km) from the radar, the storm at 60 miles (97 km) will 
appear stronger as it fills more of the radar beam which returns more energy.

Radar Beam Considera.ons



• The beam also bends and does not 
travel in a straight line due to 
differences in atmospheric density, 
caused by variations in temperature, 
moisture, and pressure

• The denser the atmosphere the 
slower the beam travels. Conversely, 
the less dense the atmosphere the 
faster the beam travels. These 
changes in density can occur over 
very small distances so it is common 
for the beam to be in areas of 
different densities at the same time, 
causing it to bend in the direction of 
the slower portion of the wave.

• Atmospheric density naturally 
decreases with increasing elevation 
due to the decrease in air air 
pressure, allowing the top portion of 
a beam in the atmosphere to move 
faster than the bottom portion

Under normal atmospheric conditions, a radar 
beam's curvature is slightly less than the earth's 
curvature.

Radar Beam Considera.ons



• If the decrease in density with height 
is more than normal then the beam 
bends less than normal and climbs 
excessively skyward

• This is known as subrefraction, and 
causes the radar to overshoot objects 
that would normally be detected
Ø Distant thunderstorms might not be 

detected with subrefraction as well as 
under reporting the intensity as the 
beam hits only the top portion of the 
thunderstorm cloud

• if the decrease in density with height 
is less than normal then the beam 
bends more than normal and is curved 
more toward the earth's surface

• This is known as superrefraction, and 
causes the radar beam to be closer to 
the earth's surface than normal
Ø This can lead to overestimating the 

strength of a thunderstorm as the 
beam would be detecting more of the 
core of the storm versus the weaker 
upper levels

Radar Beam Considera.ons



• If the atmospheric condition that 
causes superrefraction bends the 
beam equal to or more than the 
earth's curvature then a condition 
called ducting, or trapping, occurs

• Ducting often leads to false echoes 
also known as anomalous 
propagation or simply AP.

Radar Beam Considera.ons



Doppler Technology
• Doppler radar systems can provide 

information regarding 
the movement of targets as well as 
their position

• When the WSR-88D transmits pulses 
of radio waves, the system keeps 
track of the phase (shape, position, 
and form) of those pulses

• By measuring the shift (or change) in 
phase between a transmitted pulse 
and a received echo, the target's 
movement directly toward or away 
from the radar is calculated

• This provides a velocity along the 
direction the radar is pointing, called 
radial velocity
Ø A positive phase shift implies 

motion toward the radar; a 
negative shift indicates motion 
away from the radar.



Radar Scanning Techniques
• The NWS Doppler radar employs 

scanning strategies in which the 
antenna automatically raises to 
higher and higher preset angles, 
called elevation slices, as it 
rotates

• These elevation slices comprise 
a volume coverage 
pattern (VCP).

• Once the radar sweeps through 
all elevation slices a volume 
scan is complete

• In precipitation mode, the radar 
typically completes a volume 
scan every 4-6 minutes, 
providing a 3-dimensional look 
at the atmosphere around the 
radar site.



Dual Polarization
• NWS Doppler radars were 

upgraded to dual-polarization 
capability during the early 
2010s

• The "dual-pol" upgrade 
included new software and a 
hardware attachment to the 
radar dish that provides a 
much more informative two-
dimensional picture

• Dual-pol radar helps NWS 
forecasters clearly identify 
rain, hail, snow, the rain/snow 
line, and ice pellets improving 
forecasts for all types of 
weather



Dual-Pol Benefits
• Another important benefit is dual-pol more clearly detects airborne tornado debris 

(the debris ball) - allowing forecasters to confirm a tornado is on the ground and 
causing damage so they can more confidently warn communities in its path

• This is especially helpful at night when ground spotters may be unable to see the 
tornado



• These images show how dual-
polarization helps the NWS forecaster 
detect a tornado producing damage

• The top image shows how the Doppler 
radar can detect rotation. Between the 
two yellow arrows, the red color 
indicates outbound wind while the 
green colors indicated inbound wind 
relative to the location of the radar

• Prior to dual-polarization, this is all we 
knew that there is a rotation near the 
earth's surface. Unless there were 
storm spotters visibly watching the 
storm, we would not know for certain 
that a tornado was present

• The bottom image shows how dual-
polarization information helps detect 
debris picked up by the tornado so we 
have confidence of a tornado as these 
two areas coincide.

Dual-Pol Benefits



Radar Products: Reflec.vity
• Reflectivity images are just as they sound as they paint a picture of the 

weather from the energy reflected back to the radar

• There are two types:
1. Base Reflectivity (½° elevation)
2. Composite Reflectivity



Base Reflectivity
• This image (right) is a sample 

base reflectivity image from the 
Doppler radar in Frederick, OK. 
The radar is located in the 
center of the image.

• The colors represent the 
strength of returned energy to 
the radar expressed in values 
of decibels (dBZ). The color 
scale is located at the lower 
right of each image.

• As dBZ values increase so 
does the intensity of the 
rainfall.
• A value of 20 dBZ is typically 

the point at which light rain 
begins

• The values of 60 to 65 dBZ is 
about the level where 1" (2.5 
cm) diameter hail can occur



Base Reflec3vity



Composite Reflec3vity
• When all returns from all 

elevation scans are compiled an 
image is created which takes the 
highest dBZ value from all 
elevations, called Composite 
Reflectivity

• It is a picture of the strongest 
returns from all elevations

• When compared with Base 
Reflectivity, the Composite 
Reflectivity can reveal important 
storm structure features and 
intensity trends of storms

• This is important because often 
during the development of strong 
to severe thunderstorms, rain-
free areas (or areas with light 
rain) develop as a result of 
strong updrafts



Base vs. Composite

• (Top) At increasing distance, Base 
Reflectivity is viewing higher and higher 
in storms and the beam may overshoot 
the most intense parts.

• (Left) Composite Reflectivity looks at 
ALL elevation scans in order to create an 
image.



Base vs. Composite
• The loop to the right is a base 

reflectivity image from the same 
time as the composite view

• When higher elevation scan 
information is included in the 
composite reflectivity, it appears 
to indicate more widespread 
rain; however, the base 
reflectivity image does not show 
that rain, so it is probably not 
reaching the ground but 
evaporating as it falls from very 
high in the atmosphere

• Evidence of very strong updrafts 
can be seen when comparing the 
two images

• At #1, the fuchsia colored region on the composite 
image is not evident on the base reflectivity, which is 
likely hail that has yet to fall

• At #2 and #3, appear to be more rain supported by 
strong updrafts, but require additional interrogation to 
determine what is taking place at these locations 
which will come from the velocity products.



• A primary advantage of Doppler radar 
from previous generation NWS radars 
is its ability to detect motion

• The motion it sees are primarily rain 
drops carried along by the wind but 
also can detect motions of insects, 
birds, and smoke particles

• However, the only motion it can "see" 
is called radial velocity. This motion is 
NOT the direction of the wind but 
the portion of the wind's motion that is 
moving either directly toward or away 
from the radar

• The motion of the wind, relative to the 
radar, is broken down into two 
components...

1. the motion perpendicular to the 
radar beam and

2. the motion along that radial 
(either directly toward or away 
from the radar)

Radar Products: Velocity



Base Velocity
• Base velocity, like Base reflectivity, 

provides a picture of the basic wind 
field from the lowest (½°) elevation 
scan. But to see the wind there 
needs to be radar "returns" before 
the radar can determine the velocity.

• In this comparison (right) between 
the Base velocity and Base 
reflectivity, you will notice there is 
hardly any velocity information 
outside of the areas of precipitation.
Ø with precipitation, Base velocity is 

useful for determining areas of 
strong wind from downbursts or 
detecting the speed of cold fronts

• Remember, the radar beam elevation 
increases with increasing distance 
from the radar. Therefore, the 
reported value will be for increasing 
heights above the earth's surface.



Storm Rela3ve Velocity

• When looking for rotation in 
thunderstorms the overall 
motion of the storm can mask 
any storm circulation as seen in 
a Base velocity image

• If the overall motion of the 
storms is subtracted from the 
velocity, the wind circulation 
relative to the storm itself will 
become more evident

• Storm Relative Motion is the 
wind's motion as if the storm 
was stationary.



Base vs Storm Relative

• For small scale thunderstorm 
circulations, from which tornadoes 
often form, will typically be indicated 
by strong inbound wind located 
along side strong outbound wind 
relative to the radar

• When looking at Storm Relative 
Motion it is important to know where 
the radar is located in order to 
determine if there is a possible 
tornadic signature

• The loop (right) shows the 
comparison of the Base velocity 
and Storm Relative Motion. The 
yellow dot in the center of the image 
is the radar's' location



Next up…

Satellites 🛰



Satellites & Remote Sensing

• Much like radar, weather 
satellites obtain 
information about 
atmospheric phenomena 
via remote sensing

• Remote sensing via 
satellites provides a 
unique perspective from 
which to observe large 
regions

• These sensors can 
measure energy at 
wavelengths which are 
beyond the range of 
human vision.



• Electromagnetic waves are invisible 
forms of energy that travel though 
the universe

• This visible part of the 
electromagnetic spectrum consists 
of the colors that we see in a rainbow 
- from reds and oranges, through 
blues and purples. 

• Each of these colors actually 
corresponds to a different 
wavelength of light

• Waves in the electromagnetic 
spectrum vary in size from very long 
radio waves the size of buildings, to 
very short gamma-rays smaller than 
the size of the nucleus of an atom

• The smaller the wavelength the 
higher the energy.

Satellites & Remote Sensing



What Satellites Measure
• Most of the sun's energy comes from visible light and the near infrared portion of 

the electromagnetic spectrum. All of the outgoing energy emitted by the earth is 
infrared

• The atmosphere absorbs some this energy while allowing other wavelengths to pass 
through



• The places where energy passes through are called "atmospheric windows". We use 
these "windows" in remote sensing to peer into the atmosphere from which we can 
obtain much information concerning the weather

• The dips in the incoming and outgoing energy are where the atmosphere absorbs 
energy. Some of the incoming energy is absorbed by the atmosphere whereas most 
of the infrared energy emitted by the earth is absorbed

What Satellites Measure



• Taking advantage of these "windows", we look at the atmosphere at 
various wavelengths. Each of these channels were chosen to provide 
different views of the earth.

What Satellites Measure



Meteorological Satellite Types 



Polar Orbi3ng Satellites
Advantages

• Closer to the earth with an orbit of 
about 520 miles (833 km) above the 
surface

• Closer orbit provides much more 
detailed images

• Excellent views of the polar regions

Disadvantages

• Cannot see the whole earth's surface at any one time

• The path of each orbit changes due to the earth's rotation so no two images are 
from the same location

• Limited to about six or seven images a day since most of the time the satellite is 
below the earth's horizon and out of range of listening equipment



Geosta3onary Satellites
Advantages

• Always located in the same spot of 
the sky relative to the earth

• They view the entire earth at all times

• They can record images as fast as 
once every minute

• Motion of clouds over the earth's 
surface can be computed.

• Receive transmissions from buoys 
and remote automatic data collection 
stations around the world

Disadvantages

• Their location, at 22,300 miles (35,000 km) above the Earth, provides lower detailed 
views

• Views of the polar regions are limited due to the earth's curvature



GOES:
Geosta+onary Observa+onal Environmental Satellite

• In November 2016, the newest 
geostationary satellite, GOES-R, was 
launched

• After a year undergoing through 
testing, it was designated GOES-16 
(GOES East) and placed in operation 
located over 70ºW longitude

• The next GOES-R series satellite was 
launched March 1, 2018. After testing it 
was designated GOES-17 (GOES West) 
and currently operates over 137ºW

• Both GOES-16 and GOES-17 will cover the Weather Hemisphere from the West coast of 
Africa to as far west as New Zealand

• Two additional GOES-R series satellites will eventually be launched to help provide 
dedicated service through the year 2036.



ABI Spectral Bands (16)
GOES-16 Band Reference Guide 

ABI Band #1 

0.47 microns 

9LVLEOH��´%OXH�%DQGµ� 

3ULPDU\�8VHV� 

x� 0RQLWRULQJ�DHURVROV��VPRNH��KD]H��GXVW� 

x� $LU�TXDOLW\�PRQLWRULQJ�WKURXJK�PHDVXUHPHQWV�RI�
DHURVRO�RSWLFDO�GHSWK 

ABI Band #2 

0.64 microns 

9LVLEOH��´5HG�%DQGµ� 

3ULPDU\�8VHV� 

x� 'D\WLPH�PRQLWRULQJ�RI�FORXGV�����-NP�VSDWLDO�UHV�
ROXWLRQ� 

x� 9ROFDQLF�DVK�PRQLWRULQJ 

ABI Band #3 

0.86 microns 

Near²,5��´9HJJLH�
%DQGµ� 

3ULPDU\�8VHV� 

x� +LJK�FRQWUDVW�EHWZHHQ�ZDWHU�DQG�ODQG 

x� $VVHVV�ODQG�FKDUDFWHULVWLFV�LQFOXGLQJ�IORRGLQJ�
LPSDFWV��EXUQ�VFDUV��DQG�KDLO�VZDWK�GDPDJH�� 

ABI Band #4 

1.37 microns 

Near-,5��´&LUUXV�
%DQGµ� 

3ULPDU\�8VHV� 

x� 7KLQ�FLUUXV�GHWHFWLRQ�GXULQJ�WKH�GD\�DV�WKH�ORZHU�
WURSRVSKHUH�LV�QRW�URXWLQHO\�VHQVHG� 

x� 9ROFDQLF�DVK�PRQLWRULQJ 

ABI Band #5 

1.6 microns 

Near²,5��´6QRZ�,FH�
%DQGµ� 

3ULPDU\�8VHV� 

x� 'D\WLPH�VQRZ��LFH��DQG�FORXG�GLVFULPLQDWLRQ�
�6QRZ�,FH�GDUN�FRPSDUHG�WR�OLTXLG�ZDWHU�FORXGV� 

x� �,QSXW�WR�³6QRZ�,FH�YV��&ORXG´�5*% 

ABI Band #6 

2.24 microns 

Near-,5��´&ORXG�3DU�
WLFOH�6L]H�%DQGµ� 

3ULPDU\�8VHV� 

x� &ORXG�SDUWLFOH�VL]H��VQRZ��DQG�FORXG�SKDVH 

x� +RW�VSRW�GHWHFWLRQ�DW�HPLVVLRQ�WHPSHUDWXUHV�RI�
JUHDWHU�WKDQ����. 

ABI Band #7 

3.9 microns 

,5��´6KRUWZDYH����
:LQGRZ�%DQGµ� 

&RQWDLQV�GD\WLPH�VRODU�UHIOHFWDQFH�FRPSRQHQW� 

3ULPDU\�8VHV� 

x� /RZ�VWUDWXV�DQG�IRJ��HVSHFLDOO\�ZKHQ�GLIIHUHQFHG�
ZLWK�WKH�����-PLFURQ�,5�FKDQQHO�WDNLQJ�DGYDQWDJH�
RI�HPLVVLYLW\�GLIIHUHQFHV�� 

x� )LUH�KRW�VSRW�GHWHFWLRQ�DQG�YROFDQLF�DVK 

ABI Band #8 

6.2 microns 

,5��´8SSHU-
Troposphere WV 

,Q�D�VWDQGDUG�86�DWPRVSKHUH�WKH�ZHLJKWLQJ�IXQFWLRQ�
SHDNV�DURXQG�����PE��127(��7KH�VHQVHG�UDGLDWLRQ�LV�
IURP�D�OD\HU��QRW�MXVW�WKH�SHDN�SUHVVXUH�OHYHO�ZKLFK��
LWVHOI�YDULHV�IURP�WKH�VWDQGDUG�YDOXH 

3ULPDU\�8VHV� 

x� 8SSHU-OHYHO�IHDWXUH�GHWHFWLRQ��MHW�VWUHDP��ZDYHV��
HWF�� 

 
WĂƚƌŝĐŬ͘�ǇĚΛŶŽĂĂ͘ŐŽǀ 

ABI Band #9 

6.9 microns 

,5��´0LG-Level Tropo-
VSKHUH�:9�%DQGµ� 

,Q�D�VWDQGDUG�86�DWPRVSKHUH�WKH�ZHLJKWLQJ�IXQFWLRQ�
SHDNV�DURXQG�����PE��127(��7KH�VHQVHG�UDGLDWLRQ�LV�
IURP�D�OD\HU��QRW�MXVW�WKH�SHDN�SUHVVXUH�OHYHO�ZKLFK�
LWVHOI�YDULHV�IURP�WKH�VWDQGDUG�YDOXH 

3ULPDU\�8VHV��0LG-OHYHO�IHDWXUH�GHWHFWLRQ� 

ABI Band #10 

7.3 microns 

,5��´/RZ-Level Trop-
osphere WV Bandµ) 

,Q�D�VWDQGDUG�86�DWPRVSKHUH�WKH�ZHLJKWLQJ�IXQFWLRQ�
SHDNV�DURXQG�����PE��127(��7KH�VHQVHG�UDGLDWLRQ�LV�
IURP�D�OD\HU��QRW�MXVW�WKH�SHDN�SUHVVXUH�OHYHO�ZKLFK�LW�
VHOI�YDULHV�IURP�WKH�VWDQGDUG�YDOXH 

3ULPDU\�8VHV��/RZ-OHYHO�IHDWXUH�GHWHFWLRQ��(0/��IURQWV��

ABI Band #11 

8.4 microns 

,5��´&ORXG-Top Phase 
%DQGµ� 

3ULPDU\�8VHV� 

x� &ORXG-WRS�SKDVH�DQG�W\SH�SURGXFWV�GHULYHG�ZKHQ�
FRPELQHG�ZLWK�WKH�����-�DQG�����-�PLFURQ�FKDQQHOV 

x� 9ROFDQLF�DVK��6���GHWHFWLRQ��DQG�GXVW 

ABI Band #12 

9.6 microns 

,5��´2]RQH�%DQGµ� 

3ULPDU\�8VHV� 

x� '\QDPLFV�QHDU�WKH�WURSRSDXVH�LQFOXGLQJ�VWUDWR�
VSKHULF�LQWUXVLRQV��KLJK�R]RQH��DVVRFLDWHG�ZLWK�
F\FORJHQHVLV��39�DQRPDO\�DSSOLFDWLRQV 

x� ,QSXW�WR�$LUPDVV�5*% 

ABI Band #13 

10.3 microns 

,5��´&OHDQ�,5�
/RQJZDYH�%DQGµ� 

x�/HVV�VHQVLWLYH�WR�DWPRVSKHULF�PRLVWXUH�WKDQ�WKH�RWK�
HU�,5�FKDQQHOV��$V�D�UHVXOW�EULJKWQHVV�WHPSHUDWXUHV�
DUH�XVXDOO\�ZDUPHU�WKDQ�WUDGLWLRQDO�,5�DV�OHVV�UDGLD�
WLRQ�LV�DEVRUEHG�E\�ZDWHU�YDSRU�DQG�UH-HPLWWHG�DW�
KLJKHU�DOWLWXGHV 

ABI Band #14 

11.2 microns 

,5��´,5�/RQJZDYH�
%DQGµ� 

 x�7KH�WUDGLWLRQDO�,5�ZLQGRZ 

x�'LIIHUHQFHG�ZLWK�WKH�����PLFURQ�QHDU�,5�FKDQQHO�IRU�
ORZ�VWUDWXV�DQG�IRJ�GHWHFWLRQ 

ABI Band #15 

12.3 microns 

,5��´'LUW\�,5�
/RQJZDYH�%DQGµ� 

x�*UHDWHU�VHQVLWLYLW\�WR�PRLVWXUH�FRPSDUHG�WR�WKH�����-�
DQG�����-PLFURQ�FKDQQHOV��$V�D�UHVXOW��EULJKWQHVV�
WHPSHUDWXUHV�ZLOO�EH�FRROHU 

x�&RQWULEXWHV�WR�WRWDO�3:$7�DQG�ORZ-OHYHO�PRLVWXUH�
LQIRUPDWLRQ 

ABI Band #16 

13.3 microns 

,5��´&���/RQJZDYH�
,5�%DQGµ� 

3ULPDU\�8VHV� 

x� 0HDQ�WURSRVSKHULF�DLU�WHPSHUDWXUH�HVWLPDWLRQ 

x� ,QSXW�WR�5*%V�WR�KLJKOLJKW�KLJK��FROG��DQG�OLNHO\�
LF\�FORXGV 

8VHIXO�/LQNV� 

x� ,QGLYLGXDO�$%,�%DQG�*XLGHV��KWWS���ZZZ�JRHV-U�JRY�HGXFDWLRQ�$%,-EDQGV-TXLFN-LQIR�KWPO 

x�$%,�:HLJKWLQJ�)XQFWLRQ�3DJH��KWWS���FLPVV�VVHF�ZLVF�HGX�JRHV�ZI�$%,�� 

 



Addi3onal Products
GOES-16 Baseline Products and RGBs 

Derived-Motion Winds (DMWs) 
$YDLODELOLW\� 

x� )XOO�'LVN�����PLQXWHV 

x� &2186�����PLQXWHV 

x� 0HVRVFDOH����PLQXWHV 

+RZ�LW�ZRUNV��8VHV�D�VHW�RI�WKUHH�VHTXHQWLDO�LPDJ�
HV�WR�HVWLPDWH�DWPRVSKHULF�PRWLRQ�XVLQJ�VL[�$%,�
EDQGV�IROORZLQJ�D�VHW�RI�WDUJHWV��FORXG�HGJHV�RU�
FOHDU�VN\�ZDWHU�YDSRU�JUDGLHQWV� 

8VHV�WKH�$%,�&ORXG�+HLJKW�$OJRULWKP��$&+$��WR�
DVVLJQ�KHLJKWV 

%DQGV�������DQG���� 

3XUSOH�3LQN��,FH�RU�
VQRZ 

2UDQJH��/LTXLG���
ZDWHU�FRQWDLQLQJ�
FORXGV 

Airmass RGB 

([DPSOH��+LJK-39��
R]RQH-ULFK�VWUDWRVSKHULF�
DLU��DSSHDULQJ�UHG�
RUDQJH��FDQ�EH�XWLOL]HG�
WR�PRQLWRU�VWUDWRVSKHULF�
LQWUXVLRQV�GXULQJ�������
F\FORJHQHVLV 

 

Daytime Convection RGB 
8VHV� 

x� ,GHQWLILFDWLRQ�RI�FRQYHFWLRQ�ZLWK�VWURQJ�XSGUDIWV�DQG�VPDOO�
LFH�SDUWLFOHV�LQGLFDWLYH�RI�VHYHUH�VWRUPV 

x� 0LFURSK\VLFDO�FKDUDFWHULVWLFV�KHOS�GHWHUPLQH�VWRUP�
VWUHQJWK�DQG�WKH�VWDJH�RI�GHYHORSPHQW 

/LPLWDWLRQV� 

x� 'D\WLPH�RQO\��3L[HO�FRORU�IDGHV�ZKHQ�WKH�VXQ�DQJOH�LV�ORZ� 

x� )DOVH�³<HOORZ�6WURQJ�&RQYHFWLRQ´�PD\�EH�FDXVHG�E\�PRXQ�
WDLQ�ZDYH��GXVW�RU�FROG�FORXG�WRSV�ZLWK�RQO\�PRGHUDWH����-�
PLFURQ�UHIOHFWDQFH� 

Nighttime Microphysics RGB 
8VHV� 

x� )RJ�DQG�ORZ-FORXG�DQDO\VLV�DQG�GLIIHUHQWLDWLRQ 

x� 0XOWL-FKDQQHO�DSSURDFK�DOORZV�IRU�TXLFN�FORXG�W\SH�GLVFULPLQDWLRQ 

x� 2XWIORZ�ERXQGDULHV�DQG�GU\OLQHV�FDQ�EH�VHHQ� 

/LPLWDWLRQV� 

x� 1LJKWWLPH�RQO\��7KLQ�IRJ�FDQ�EOHQG�ZLWK�WKH�VXUIDFH 

x� 6KRUWZDYH�QRLVH�LQ�H[WUHPH�FROG��&RORU�RI�FORXG-IUHH�UHJLRQV�YDULHV�
EDVHG�RQ�WHPSHUDWXUH��PRLVWXUH��DQG�VXUIDFH�W\SH 

 
Daytime Composite #1 RGB 

WĂƚƌŝĐŬ͘�ǇĚΛŶŽĂĂ͘ŐŽǀ 
GOES-16 Baseline Products and RGBs 

Fire Detection and Characterization (FDC) 
+RZ�LW�ZRUNV��)LUHV�SURGXFH�D�VWURQJHU�VLJQDO�LQ�WKH�PLG-ZDYH�,5�EDQGV�
�DURXQG���PLFURQV��WKDQ�WKH\�GR�LQ�WKH�ORQJ-ZDYH�,5�EDQGV��VXFK�DV����
PLFURQV�� 

7KH�)'&�ORRNV�IRU�KRW�VSRWV�H[SORLWLQJ�WKH����-PLFURQ�FKDQQHO��7KH�DO�
JRULWKP�VFUHHQV�RXW�VXUIDFHV�WKDW�DUH�QRW�XVDEOH��VXFK�DV�ZDWHU��WXQGUD��
GHVHUWV��DQG�VSDUVHO\�YHJHWDWHG�PRXQWDLQV��7KH�DOJRULWKP�DOVR�VFUHHQV�
RXW�FORXGV�WKDW�DUH�RSDTXH�IRU�a�-PLFURQ�UDGLDWLRQ��7KLV�LV�GLIIHUHQW�WKDQ�
D�W\SLFDO�FORXG�PDVN�VLQFH�ILUHV�DUH�RIWHQ�GHWHFWHG�WKURXJK�WKLQ�FORXGV�
VXFK�DV�FLUUXV�RU�VWUDWXV�GHFNV 

2QFH�D�ILUH�KDV�EHHQ�GHWHFWHG�DQG�FRUUHFWLRQV�DSSOLHG�WR�WKH�UDGLDQFHV��
WKH�LQVWDQWDQHRXV�ILUH�VL]H�DQG�WHPSHUDWXUH�FDQ�EH�HVWLPDWHG��)LUH�5DGL�
DWLYH�3RZHU��)53��LV�DOVR�FDOFXODWHG�IRU�WKH�ILUH��)53�LV�GLUHFWO\�UHODWHG�
WR�ILUH�VL]H�DQG�WHPSHUDWXUH� 

Rainfall Rate Product 
2YHUYLHZ� 

x� )XOO�$%,�SL[HO�UHVROXWLRQ 

x� $YDLODEOH�HYHU\����PLQXWHV�ZLWK�OHVV�WKDQ��-PLQXWH�ODWHQF\ 

x� )XOO�'LVN��'D\�DQG�1LJKW� 

x� ��WR�����LQ�KU�UDQJH 

+RZ�LW�ZRUNV��8VLQJ�EDVLF�DVVXPSWLRQV��FORXG-WRS�WHPSHUDWXUH��,5��LV�
UHODWHG�WR�FORXG-WRS�KHLJKW��ZKLFK�LV�UHODWHG�WR�XSGUDIW�VWUHQJWK�WUDQV�
SRUWLQJ�PRLVWXUH�LQWR�WKH�FORXG��8SGUDIW�VWUHQJWK�LV�UHODWHG�WR�UDLQIDOO�
UDWH 

7KH�,5�DOJRULWKP�XVHV�$%,�EDQGV����������������DQG�����ZLWK�D�IL[HG�FDOLEUDWLRQ�WR�D�PLFURZDYH-UHWULHYHG�GDWDVHW 

&ORXGV�DUH�GLYLGHG�LQWR�WKUHH�W\SHV��ZDWHU��LFH��DQG�FROG�WRS�FRQYHFWLYH�FORXGV��IRU�UDLQIDOO�UDWH�FODVVHV���6DWHOOLWH�
UDLQ�HVWLPDWHV�SHUIRUP�EHVW�IRU�FRQYHFWLYH�UDLQ�DQG�SRRUO\�IRU�VWUDWLIRUP�SUHFLSLWDWLRQ 

2URJUDSKLF�HIIHFWV��VXE-FORXG�HYDSRUDWLRQ��DQG�VXE-FORXG�SKDVH�FKDQJHV�DUH�QRW�WDNHQ�LQWR�DFFRXQW 

^�Zs/��ǆĂŵƉůĞ 

Geostationary Lightning Mapper 
(YHQW��$Q\�LOOXPLQDWHG�SL[HO�GXULQJ�D��-PLFUR�VHF�
RQG�SHULRG��8VHIXO�IRU�GHYHORSLQJ�FRQYHFWLRQ��LQLWLDO�
HOHFWULILFDWLRQ���OLJKWQLQJ�VSDWLDO�H[WHQW��DQG�VWRUP�
WULDJH 

*URXS��$�FOXVWHU�RI�HYHQWV�LQ�WLPH�DQG�VSDFH��7KH�
ORFDWLRQ�LV�ZHLJKWHG�E\�RSWLFDO�LQWHQVLW\�DQG�LV�PRVW�
VLPLODU�WR�1/'1�DQG�(17/1�&*�VWULNHV�DQG�LQ�FORXG�
SXOVHV 

)ODVK��&OXVWHU�RI�JURXSV�LQ�WLPH�DQG�VSDFH��0RVW�
VLPLODU�WR�D�IODVK�LQ�DOO�RWKHU�QHWZRUNV��0RUH�FORVHO\�
UHODWHG�WR�XSGUDIW�DQG�VWRUP�LQWHQVLW\ 

*/0�KDV���-VHFRQG�XSGDWHV 



Thanks for your 3me!

Ques3ons?


