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NWS Medford Teams Up with Partners and

Media to Talk Fire Weather
Brad Schaaf, Meteorologist

Last September, many forecasters at the NWS Medford office, their families, or
friends were left feeling upended when they evacuated their homes due to the
Almeda and South Obenchain fires. It was painfully clear that we needed to change
our personal and professional mindsets in the wake of the wildfire crisis.

After weather disasters, the NWS focuses on ways we can help communities be-
come more resilient. One of the most well known examples of this was an assess-
ment competed after Hurricane Sandy made landfall in New Jersey. These assess-
ments help the weather service to determine what works, and what needs improv-
ing so we can better serve the communities we live in. Our situation was no differ-
ent.

Over the last several months, our IDSS team began a complex internal review. Af-
ter gathering feedback from partners, we learned that emergency managers and fire
chiefs regularly sent our Red Flag Warnings to their communities via their reverse
911 programs. They asked us for more actionable information for the public, so
they can focus on that messaging. In response, we began drafting new precaution-
ary and preparedness call-to-action statements for our fire weather watches and red
flag warnings.

This  process
started by
looking at the
evolution of
how the NWS
messages high
impact weath-
er events. In
particular, the
best place to
start was with
tornadoes. In
the 1970s, a
tornado out-
break in the
southeast United States that killed 314 people. The high death toll at the time was
credited to the fact that people only had a few minutes of lead time to get to safety,
and that forecasting severe weather was a difficult science. Over the next 40 years,
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the entire weather enterprise focused on bettering the meteorology. Then in 2011, a similar tornado outbreak oc-
curred in the southeast United States once again. Severe weather was in the forecast four days in advance, and
when tornadoes occurred, the average warning gave people over 15 minutes to find safety. Still, 316 people lost
their lives. This prompted the NWS to address what went wrong. This time, we reached out to social scientists and
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Red Flag Warnings

*AVOID TOSSING BURNING CIGARETTES ON THE GROUND, PARKING HOT VEHICLES ON DRY
VEGETATION, AND USING EQUIPMENT THAT CAN CAUSE SPARKS. FOLLOW ALL FIRE
REGULATIONS. ONE LESS SPARK, ONE LESS WILDFIRE.

*GATHER YOUR FIRE EVACUATION KIT NOW. COLLECT ESSENTIALS YOU DON'T WANT TO
LOSE AND PRIORITIZE YOUR CHECKLIST. VISIT READY.GOV/KIT FOR MORE INFORMATION.

*FAMILIARIZE YOURSELF WITH YOUR EVACUATION PLAN. WHERE WILL YOU GO? HOW WILL
YOU GET THERE? WHO WILL YOU CALL TO LET OTHERS KNOW YOU ARE SAFE? VISIT
READY.GOV/WILDFIRES FOR MORE INFORMATION.

*A RED FLAG WARNING MEANS THAT CRITICAL FIRE WEATHER CONDITIONS ARE EITHER
OCCURRING NOW OR WILL SHORTLY. THESE CONDITIONS PROMOTE RAPID SPREAD OF
FIRE WHICH MAY BECOME LIFE THREATENING, BUT IT DOES NOT MEAN THERE IS A FIRE.
EVACUATE IF ORDERED TO, OR IF A FIRE THREATENS.

learned that our messages did little to
spark action. Thus, the NWS has
moved to messaging that is more
directed to and meaningful for the
general public, emphasizing the life-
threatening nature of storms when it
comes to Tornadoes and other se-
vere weather.

Following in those footsteps, our
team got together to determine how
best to message weather conditions
that could allow fires to grow rapidly.
We wanted to empower people to

take action before a wildfire starts,
and be ready just in case things take
a turn for the wotse.
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In late April, we met with several partners which included emergency managers from both the city and county lev-
els; fire district chiefs; public information officers; the northern California and Pacific Northwest Geographic In-
teragency Coordination Centers; and the Portland, Pendleton, Eureka, Reno, and San Diego forecast offices to
gather feedback on our proposed changes. Each of our partners were enthusiastic about the project and provided
helpful feedback to improve our call-to-action statements.

The other part of this effort was realizing that we can do more 7ow to help people prepare for disasters. We knew
that both the states of Oregon and California designate the month of May as Wildfire Safety Awareness month.
These efforts to educate people about things they can do right now to help stop the spread of wildfires and protect
their homes and families. This is an effort that we both appreciated and could amplify, so our team collaborated
with local emergency managers, fire agencies, and local media to hold a comprehensive Wildfire Awareness Week
in late May.

The main focus was on preparing your property and your family. But we also wanted to educate people on how
certain weather conditions can lead to rapidly spreading fires. Additional plans for this project include community
webinars integrating with our partners and the media. Additionally, we plan on producing videos that show people
how to test their plans, and to work with
other WFOs within Western Region to
increase our presence in the fire resilien-
cy conversation.

A RED FLAG WARNING IS ISSUED WHEN WE IDENTIFY
CONDITIONS WHICH PROMOTE RAPID SPREAD OF FIRE.
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While you're here, we bighly recommend that you
sign up for your County’s local Reverse 911 pro- )
gram. These programs will send alerts to your phone
or e-mail based on the locations for which you want
alerts. 1t’s free, and a great way to receive alerts,
even in  the middle of the night. Go 1o
www.weather.gov/ medford/ wildfire to find links to
_your county sign-up forn.

GUSTY WINDS &
LOW HUMIDITY
New and existing fires will spread
rapidly under these conditions.

IT DOES NOT MEAN
THERE IS A FIRE

But it is the perfect time to go over
your fire safety plan.

THUNDERSTORMS

Abundant lightning strikes on dry
fuels can make it difficult to get all
the new fires under control.

WHAT IS A RED FLAG WARNING

NATIONAL WEATHER SERVICE ifpffoid, me



http://www.weather.gov/medford/wildfire
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Collective Website for Fire Related Safety Information:

Shad Keene, I.ead Meteorologist

To complement NWS Medford’s Wildfire Safety campaign, we created a website that links to a myriad of wildfire safety and fire weather-

related information. This information can be hard to find, so we tried to curate a list of the most useful and important sites ahead of and

during wildfire season. Check it out! The information on the collective includes:

= Graphics: IWTdfire_SafeESn?ke and Evacuation Information and Links for

Smoke S afety Iw‘ealner gov > Medford, OR > Wildfire Safety, Smoke and Evacuation Information and Links for Southem Oregon and Northem Califoria

What’s a Red Flag Warning?

— L
7 L Medford, OR]
Southern Oregon and Northern California i e O
Smoke and Air Evacuation Links Wildfire Safety and Fire Restrictions
Quality Prevention

L]

L]

e  Evacuation Preparedness I

e Wildfire Prevention

= Smoke and Air Quality:

e  Links to air quality maps that span California and
Oregon

Links to area “Smoke Blogs” that provide discus-
sions about ongoing wildfire smoke impacts

Evacuation Links:

Links to citizen alert sign up pages for each of the

9 counties in our forecast area

Links to evacuation mapping websites

= Wildfire Safety and Prevention:

Link to partner agency wildfire safety and preven-

tion campaigns

e  Wildfire prevention graphic that NWS Medford
worked with USFS to create

= Fire Restrictions:

[ ] L[] U

Collection of current fire restriction sites across forests in our forecast area

W) i s st e

S How do | get Red Flag

Warnings?

https:/ /www.weather.cov/mfr/wildfire
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Summer: The Most Wonderful Time of the Year

Christine Riley, Meteorologist-In-Charge

As a lifelong swimmer, summer is most definitely my favorite time of year. This is the time of year I am able to get out of the
pool and into the outdoors! Growing up in Three Rivers California, nestled in the foothills of Sequoia National Park, my

sister and I welcomed the triple digit temperatures because we
knew it meant the river would be warm enough to swim in. The
same goes for the Medford area! Being new to the region I joined
the local Masters swim team and started exploring the area, one
lake at a time. Last summer I had the opportunity to swim in
Squaw Lakes, Applegate Lake, and Lake of the Woods. Swimming
in these lakes last year was the perfect way to meet new people
during the pandemic and create the sense of community I craved
after moving here in March of 2020.

Early June saw a host of record breaking daytime high tempera-
ture records across the area, which meant one thing to me, warm-
ing lake temperatures! There is nothing better for my mood than
swimming two miles in a freezing lake and then warming up in the
hot sun! I'm looking forward to exploring new lakes this year, vis-
iting some of my favorites from last year, and once again being
immersed in my favorite activity, lake swimming!

Happy after a 1.5 mile swim in Squaw Lakes, September 2020


https://www.weather.gov/mfr/wildfire
https://www.weather.gov/mfr/wildfire

The Crater Chronicle Volume 10, Issue 2 Page 4

“Know Before You Go” when Visiting Area Beaches, Lakes or Rivers!
Connie Clarstrom, I _ead Meterologist

Are you planning a trip to area beaches, lakes or rivers? This summer, plan ahead and check the forecast be-
fore you go and practice good water and beach safety during your visit! Remember these safety tips when recreat-
ing in and near the water:

Know Before You Go: Check the latest weather and beach forecast. Check the latest 7-day weather forecast, surf
and marine forecasts, and river level forecasts on NWS Medford and for the forecast tides visit NOAA Tides and
Currents. During hazardous beach conditions, high surf advisories or warnings and beach hazard statements are
also issued.

Know How to Swim BEFORE You Venture In: Swimming in a pool is NOT the same as swimming at a surf
beach with crashing waves, winds, and dangerous currents, or swimming in rivers or lakes which may have cold
water temperatures and swift currents. Cold water and currents can quickly exhaust your energy and strength. You
should be a strong swimmer before you go into the ocean, rivers or lakes. According to the U.S. Lifesaving Asso-
ciation, learning how to swim is the best defense against drowning.

Practice good Water Safety when Visiting area Waterways and the Ocean:

o Always wear a U.S. Coast Guard approved life jacket.
e Dress for the water temperature not the air temperature.
o Stay hydrated. Keep plenty of water and non-alcoholic beverages on hand.
e Protect against sunburn by wearing hats, sunglasses and protective clothing, and frequently applying sunscreen

of SPF 30 or higher.

Pl o Don't drink alcohol. Avoid al-
- coholic beverages before or during
swimming, boating or engaging in
other water-related activities. Nev-
J cr drink alcohol while supervising
children around water.
o Stay aware of wave conditions
and beach hazards. Never turn
your back on the ocean. Pacific
Northwest beaches can be hazard-
ous year round. Watch the NOAA
Ocean Today: Wave Safe Pacfic
Northwest video to learn more
about staying safe at area beaches.
o Follow all rules and regulations.
Read and follow any safety signs
posted at the entrance.

For more information and tips visit
the NWS Beach Safety and Red
Cross Water Safetv websites.

I = ==
1 Image Conrtesy of the Oregon State Marine Board


https://tidesandcurrents.noaa.gov/tide_predictions.html
https://tidesandcurrents.noaa.gov/tide_predictions.html
https://oceantoday.noaa.gov/fullmoon-pacificnorthwestwavesafe/
https://oceantoday.noaa.gov/fullmoon-pacificnorthwestwavesafe/
https://oceantoday.noaa.gov/fullmoon-pacificnorthwestwavesafe/
https://www.weather.gov/safety/beach
https://www.redcross.org/get-help/how-to-prepare-for-emergencies/types-of-emergencies/water-safety.html
https://www.redcross.org/get-help/how-to-prepare-for-emergencies/types-of-emergencies/water-safety.html
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Heat Safety
Dan Weygand, Meteorologist

The Heat Index is a measure of how hot it really feels when relative humidity is factored in with the actual air temperature. While danger-
ous conditions are more frequently experienced in many other, more humid parts of the country, potential harm from summertime heat
in southern Oregon and northern California should be taken seriously.

In fact, heat waves in our region are more often accompanied by sunny skies, and breezy afternoon and evening winds. Since heat index
values were devised for shady, light wind conditions, exposure to full sunshine can increase heat index values by up to 15°F. Also, strong
winds, particularly with very hot, dry air, can be extremely hazardous.

To find the Heat Index value, look to the chart pictured below and find where the air temperature value (listed on the left) intersects with
the relative humidity value (listed across the top). As an example, if the air temperature is 100°F and the relative humidity is 40%, the heat
index--how hot it feels--is 109°F. The red area indicates extreme danger.

Who is Most Vulnerable?
Relative Humidity (%)

. . 5 10 15 20 25 30 35 40 45 50 55 G0 G5 70 75 80 85 90 95 100f
Everyone is at risk from the dangers of extreme heat. But, age and M7 5 5 19 79 19 EEDREIREOREE AR G R
certain conditions make the body less able to regulate temperature. 81(78 79 79 79 79 80 80 81 81 82 82 83 8 85 86 8 87 83 90 91

. . 82[79 79 80 80 80 80 81 81 82 83 84 84 85 86 B8 89 90 91 93 95
ThOSe thﬂ.t are more Vulnefable are nCWbOrnS, Chlldren (especlaﬂy 83|79 80 80 81 81 81 82 82 83 84 85 86 87 88 90 91 93 95
those under age 4), the elderly, and those that are pregnant or have a 84180 81 81 81 82 82 83 83 84 85 86 38 89 90 92 94 9%
. . 85(81 81 82 82 82 83 81 81 85 86 88 89 91 93 95 97

Chl‘OIllC 1llness. Pets also may be more at rlSk. 86181 82 83 83 83 84 85 85 87 88 89 91 93 95 97

8782 83 83 81 84 85 86 67 88 89 91 93 95 98

8883 684 84 85 85 86 87 B8 89 91 93 95 98
What can you do? 89[814 814 85 85 86 87 88 89 91 93 95 97 100

: : 9084 85 86 86 87 88 89 91 92 95 97 103
v Check in on those at risk more frequently. o1l 85 o6 87 37 88 89 90 92 95 97 99
v Never leave anyone alone in a closed car, not even for just a 92|86 87 88 88 89 90 92 94 96 99

q a4 93[87 88 89 89 90 92 93 95 98 101
little while. os[87 89 90 90 91 93 95 97 100 103
v Drink plenty of water, even if not thirsty 95(88 89 91 91 93 94 9% 99 102
v Wear loose-fitting, moisture-wicking, light-colored clothing. :g gg 3'1] gg gi g; gg 1?]?] —
v Use air conditioners and stay in the shade. 98|91 92 102

104

If someone has been affected by the heat, what are the signs of trou-
bler...and what should you do?

Temperature (°F)

Heat Cramps

Heat cramps may be the first sign of heat-related illness, and may
lead to heat exhaustion or stroke.

Symptoms: Painful muscle cramps and spasms usually in legs and
abdomen and Heavy sweating.

First Aid: Apply firm pressure on cramping muscles or gently mas-
sage to relieve spasm. Give sips of water unless the person com-
plains of nausea, then stop giving water.

Heat stroke likely.

Sunstroke, musde cramps, and/or heat
exhaustion likely. Heatstroke possble
with  prolonged  exposure  and/or
physical activity.

Sunstroke, musde cramps, and/or heat
exhaustion possble with prolonged
exposure and/or physical adivity.
Fatigue possible  with  prolonged
exposure and/or physical adivity.

Seek immediate medical attention if cramps last longer than 1 hout.

Extreme
Caution

Heat Exhaustion
Symptoms: Heavy sweating, Weakness or tiredness, cool, pale, clam- S
my skin; fast, weak pulse, muscle cramps, dizziness, nausea or vomiting, headache, fainting,

First Aid: Move the person to a cooler environment, preferably a well air conditioned room. Loosen clothing. Apply cool, wet cloths or
have the person sit in a cool bath. Offer sips of water. Seek immediate medical attention if the person vomits, symptoms worsen or last
longer than 1 hour.

Caution

Heat Stroke

Symptoms: Throbbing headache, confusion, nausea, dizziness, body temperature above 103°F, hot, red, dty or damp skin, rapid and
strong pulse, fainting, loss of consciousness.

First Aid: Call 911 or get the victim to a hospital immediately. Heat stroke is a severe medical emergency. Delay can be fatal. Move the
victim to a cooler, preferably air-conditioned, environment. Reduce body temperature with cool, wet cloths or a bath. Use a fan if heat
index temperatures are below the high 90s. A fan can make you hotter at higher temperatures. Do NOT give fluids.
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Thunderstorm Safety
Ryan Sandler, Warning Coordination Meteorologist

In the Pacific Northwest, when we talk about thunderstorm safety, we are mainly talking about lightning safety. We do expe-
rience severe storms with damaging winds, large hail, and even tornadoes but these are rare while lightning strikes are much
more common. The NWS has an excellent lightning safety page at https://www.weather.gov/safety/lightning

Lightning safety education has been very effective over the years across the United States. The graph below shows the de-
crease in lightning deaths since 1940. Weather forecasting and public awareness have greatly lowered lightning deaths along
with advances in technology which have reduced the number of people working outdoors.

Lightning deaths in the United States by year, 1940-2014
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All of the lightning safety information boils down to one catchy saying: “When Thunder Roars, Go Indoors!”. When out-
side you are unsafe; whether it’s in a tent, a baseball dugout, or under a park shelter. If you are caught outside in a thunder-
storm and your car is nearby then being inside your car is the safest place for you. If lightning were to strike your car, the
electricity would be conducted through the car’s metal body and into the ground. Your car’s electrical components may be-
come fried, but you will survive, albeit shaken up.

What can you do if caught outside in a thunderstorm with no shelter or car nearby? You will want to get away from trees
because these taller objects are more likely to be struck by lightning. If trees are nearby, lightning could strike them and
“jump” from the trees into your body. Lightning could also go through a tree into the ground and then up into your body.
It’s actually better to be away from trees in an open field with your feet touching. When your feet are together you minimize
the chance of a nearby strike’s electrical current traveling through the ground and into your body. I'll leave you with one last
thought. Do more males or females die from lightning? The answer is...males, and it’s not even close. Over the past 20 years,
nearly 80% of lightning victims have been males. I'll let you ponder why this is the case.


https://www.weather.gov/safety/lightning
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Thunderstorm Operations when the Radar is Down
Misty Firmin, Meteorologist

ur radar, KMAX, on top of Mt Ashland just went through a period of major equipment upgrades to

extend it’s life into at least the 2030s. During each step of this plan, the radar had to be down for an

extended period of time (1 to 2 weeks each), during which the radar was unusable because it was in

pieces. These updates were planned months in advance, and care was taken to choose a time when
the radar was least likely to be needed. However, mother nature has a mind of it’s own and likes to bring thunder-
storms to the area when the radar is literally in pieces. This happened once in September 2020 when there were
multiple fires burning locally and again in June of this year during the last upgrade. During these events, we heard
many concerns from members of the community about being without radar during a thunderstorm event. We un-
derstand the concern. However, while being without radar during a thunderstorm event certainly throws a wrench
in the gears, please know we are fully capable of monitoring and warning for severe thunderstorms without it. Ra-
dar is just one of the many tools we have in our toolbox to evaluate thunderstorms. While it may certainly be the
most valuable, there are many other tools out there that allow us to estimate storm severity in the absence of radar
data. Each of which we use frequently, even when radar data is available. The 4-panel image shown below high-
lights some of those tools and includes: lightning detection from both ground networks (top left) and satellite
based networks (top right), reflectivity from surrounding radars (bottom left), and CIMSS ProbSevere (bottom
right). Three of the four panels include satellite imagery that tells us various details of the cloud development that
clue us in to how a storm is evolving,
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£, 0.5 Reflectivity (dBZ)~ #Tue 22:542022-Ji-21. T } GOES-17 ‘CH}13-10 39Ul Tue

Did you know that the radar does NOT detect lightning? That’s right. Lightning is detected through ground detec-
tion networks, and our newest round of satellites in space are also capable of detecting lightning as well. So even
when radar data is available, we use a completely different source of information to tell us which showers have
lightning associated with them. In the top two panels, both ground based (left) and satellite based (right) lightning
detection are displayed. The ground based system helps us determine which strikes are within the cloud (blue dots)
vs cloud to ground strikes (blue/yellow pluses or minus symbols). While the amount of lightning doesn’t detet-
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mine the severity of a thunderstorm, research has shown that significant “jumps” in lightning activity tend to oc-
cur shortly before a thunderstorm does become severe. So we use the GOES-W Geostationary Lightning Mapper
(GLM) data to monitor the “Flash Extent Density”, which is fancy speak for the number of flashes within a speci-
fied area over a period of time. When we see the lighter blues and yellows/oranges start to appeat, indicating an
increase in the number of flashes, this raises our attention to an intensifying storm.

Surrounding radars from the Eureka, Portland, Pendleton, and Sacramento forecast offices can still provide a
glimpse inside storms over the area. We just have to remember that those radars are telling us what is going on in
the upper portions of the storm rather than what’s occurring in the lower portions. This is an important difference
to note because what is occurring aloft isn’t always indicative of what is or will happen on the ground. For in-
stance, looking at the higher reflectivities (yellows/reds), shown in the bottom left panel, you might think there
would be heavy rain occurring under those cells. However, considering the surrounding radars are sampling the
upper portions of the storm, they could just be indicating a hail core high up in the storm instead of heavy rain at
the surface. We would have an idea on which it was by knowing what the freezing level is (determined by looking
at atmospheric soundings), and knowing what height the radar beam is sampling the storm. If the freezing level is
at or below the radar beam height, then it could very well be just a hail core.

Another tool to clue us in is CIMMS ProbSevere. This is a collection of models that use radar observations, satel-
lite data, lightning observations, and short term model guidance to provide the probability of severe wind and hail
as well as the probability of tornadoes. While this doesn’t provide a definite yes/no answer to whether a storm is
severe or not, it certainly does boost confidence in either direction.

Of all the tools available to us when the radar is down, our newest satellites are by far the most valuable. GOES-W
is capable of providing 1 minute imagery, which combined with it’s various channels, can provide rapid updates on
the details of evolving thunderstorms. Visible and infrared imagery are a few classic channels that we continue to
use to evaluate cloud structures. Visible imagery (top left) allows for details of the cloud tops to be seen from
above and can allow us to see overshooting cloud tops, a good indicator of a strong updraft in a storm. Infrared
imagery (bottom right) provides us with information on the temperatures of the clouds. Greens and yellows on
the infrared channel indicate cooler cloud tops which in turn indicate that the clouds are higher up in the atmos-
phere. This gives us an idea of which cells are relatively taller than the others, thus telling us which ones have the
stronger updrafts. A trend of cooling cloud tops as time progresses indicates a strengthening storm. One of the
newer channels is displayed in the upper right panel, the “Day Cloud Phase Distinction" channel. This channel is
one of many that applies a RGB color curve to the differences in specific cloud properties to highlight relevant
aspects. This specific color curve highlights the properties of ice and can tell us which stage a thunderstorm is in.
When we see cumulus transitioning from light shades to bolder green and yellow shades, this indicates vertical de-
velopment and increasing cloud ice seen with strengthening storms. Signs of updrafts and overshooting tops help
to evaluate how a storm is evolving,

Hopefully this puts your mind at ease some about our thunderstorm operations when the radar is down. As I told
the person who told me it was “downright criminal” to have the radar down during a thunderstorm event, this has
happened (unplanned!) in the Plains during tornado outbreaks, and warnings were issued appropriately and in a
timely manner. This is because every NWS meteorologist is trained to warn without the use of radar in the event
the radar breaks unexpectedly during a thunderstorm event.

] | I ] ] | I ] ] | I ] ] | I ] ]

I More Information/Details:

Service Life Extension Program: https://www.roc.noaa.gov/WSR88D /Engineering/CurrentProjects/SLEP.aspx
Geostationary Lightning Mapper: https://www.goes-r.gov/education/docs/Factsheet GLM.pdf

CIMMS ProbSevere: https://cimss.ssec.wisc.edu/satellite-blog/archives/category/probsevere

|
| |
| |
L 1



https://www.roc.noaa.gov/WSR88D/Engineering/CurrentProjects/SLEP.aspx
https://www.goes-r.gov/education/docs/Factsheet_GLM.pdf
https://cimss.ssec.wisc.edu/satellite-blog/archives/category/probsevere
https://www.goes-r.gov/featureStories/satelliteImageryRGBs.html
https://www.vaisala.com/en/products/national-lightning-detection-network-nldn
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Lightning Makes Fires, Fires Make Smoke, Smoke Makes the

Model a Little Less Realistic
Miles Bliss, Meteorologist

The title says it all, smoke causes a model’s output to be less representative of real conditions. To have a model re-
solve the impacts of smoke is an ongoing challenge and results in a forecaster having more ability to add value to the
forecast.

[ ——
GOES-17

=
N 3 cTL
Some of what makes resolving smoke
difficult is getting it into the model. That
is, that smoke is not regularly occurring,
Smoke is input into models mainly from
satellite observations, where the extent of
the smoke can be known, but the density
of the smoke cover is not necessarily well
observed. The intensity and the fuels the
fire is burning will have a substantial im-
pact on the smoke's characteristics.
These changes in smoke emissions make
it difficult to just assign a single value, or
two values in an attempt to parameterize
it. And doing so may decrease the accura-
cy of the model, and thus decrease its

2020-09-12 1800 UTC

%
®
usefulness. Goes-17 is a satellite observation of cloud cover. SMK is model output when it
is able to resolve the effects of smoke. CTL is the control solution, where
Where smoke most impacts a forecast is | smoke is not resolved by the model. This graphic was taken from a presenta-
in the change to solar radiation. The tion at the 2021 Pacific Northwest Workshop, The Influence of Wildfire

greater the concentration of smoke, the Smoke on Cloud Microphysics during the September 2020 Pacific Northwest
Wildfires, by Conrick et al.

2020-09-13 1800 UTC

greater the scattering of the solar radia-
tion there is, which would lead to a great-
er reduction in air temperature.

Besides temperatures, smoke also affects
cloud formation. Smoke acts as a cloud
condensation nuclei, where water vapor
can condense onto and form liquid drop-
lets. The greater the amount of smoke,
the more numerous the cloud droplets
and the smaller they are. This changes the
cloud’s properties and rain processes so
that clouds end up lasting longer under
smoky conditions than in ‘clean’, non-
smoky conditions.

Having a model resolve the impact of
smoke is difficult and the work to achieve
this is still ongoing. When a model does
not resolve smoke, model output temperatures are often too warm, cloud cover does not develop quickly enough
and is too quick to dissipate it, and can affect cloud droplet and rain droplet formation. As meteorologists, we will
continue to apply our knowledge of the effects of smoke and edit the forecast to make predictions more accurate
when it is present.
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Probabilistic Forecasts - What are they and why are they important?

Mike Stavish, Science Operations Officer

The majority of forecasts issued by the National Weather Service
today are still “deterministic.” This means that forecast elements,
for example high temperature and wind speed, are provided as a
single forecast value at a single time, or even a range of values due
to expected variability. In reality, all forecasts contain uncertainty
and those deterministic forecasts are just educated guesses of the
“right,” single outcome within a range of possible outcomes.

Forecasts rely heavily upon the principles of numerical weather
prediction applied in forecast “models.” These very sophisticated
computer programs employ the laws of physics and chemistry to
produce forecasts of weather, beginning with an initial condition.
This condition is an analyzed state of the atmosphere constructed
by a process called data assimilation, using a plethora of observa-
tions, including surface observations (like the ones taken at most
large airports), observations by ship and aircraft, ocean buoys,
radar and satellites. It’s impossible to produce an exact replica of

comes, or multiple individual models may be considered together
as a group. This method provides a path to informing a variety of
weather customers with an intelligent estimation of probabilistic
outcome of a specified weather event. This can be quite useful in
planning and preparation. Let’s take an example: forecasters see a
winter storm coming between 72 and 96 hours down the road.
Instead of telling the Department of Transportation to expect 4
to 8 inches of snow on the mountain pass, they may break down
what the calibrated ensemble forecast is indicating by stating that
there is “a 75 percent chance for 2 inches and a 20 percent chance
for 12 inches, with the most likely amount near 6 inches.” Anoth-
er example could be the low temperature forecast provided to the
agricultural community. We might say that the most likely low
temperature tonight will be 35, but there is an 80 percent chance
it will fall below 37 and a 30 percent chance it will fall as low as
31. Information framed in this manner has been shown to be
more useful to many people. In the snow example, the road crews
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Example of output from the NBM. This is showing the range of temperatures at a specific location during the forecast period. The box and
whiskers plot indicate the temperatures at the first and third quartile, the median, as well as the lowest and highest value possible.

the initial state of the atmosphere because there simply are not
enough observations, and so some assumptions must be made in
the initial condition analysis. Since forecast models rely on the
accuracy of the initial condition in order to produce accurate fore-
casts, there are pitfalls to the imperfect analysis. Small errors in
this early stage of a model forecast can lead to large errors down
the road in time. Forecast error always increases with time none-
theless.

Weather scientists have ways to produce improved and more in-
formative forecasts than a simple “deterministic’” model can pro-
vide. One way is to look at past forecasts and correlate them with
analyses to identify systematic biases, or errors. These biases can
be intelligently corrected and this helps a lot. However, another
way to produce a potentially more meaningful forecast is to look
at an array of forecasts and identify averages, similar modes and
the spread of outcomes within a spectrum of possible solutions.
This latter method is known as ensemble forecasting.

Ensemble forecasting provides information based on a broad
spectrum of solutions. A single model may start with slightly var-
ied initial conditions in order to produce an array of possible out-

may be directed to increase or decrease staffing accordingly. Cer-
tain resources may be mobilized, and based on experience, the
road department might be able to make more informed decisions
that are more cost-effective with public safety measures in mind.
In the latter example, growers may take certain precautions to
prevent freeze damage if they see that the threat of temperatures
falling below freezing exceeds a certain threshold.

The National Weather Service is currently operating a sophisticat-
ed ensemble called the National Blend of Models (NBM) that
utilizes many ensemble and deterministic model solutions. The
NBM, or the “Blend” is being improved over time and the aim is
for weather offices to use it as a first guess, or a starting point, in
the forecast process in order to help facilitate consistency among
offices. Also, in addition to the NBM providing multiple insights
on probabilistic outcomes, it can also enable forecasters to afford
more time to effectively communicate the forecast to our stake-
holders, develop innovative new messaging techniques, or also
dedicate more time to local projects and/or training. How we te-
shape our customary means in the forecast process is being led
largely by employing many new advanced ensemble modeling
techniques, and the overall aim is rooted in working smarter to
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