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Another Active Tropical Season Forecast for the

Atlantic Basin

By: JasoRunyenLead Meteorologist

To say the 2020 Atlantic Basinshurricane season was
active is an understatement. Thirty named storms
occurred in 2020, breaking the previous record of 28
storms set in 2005. Official records date back to
1851. Out of these 30 named storms, 11 struck the
U.S. The previous record for landfalls in the U.S.
during a single season was nine set in 1916. Nearly
the entire coastline of the U.S. from Texas to Maine
was at one time under some type of watch or warning
from a tropical system. The 2020 season was also
only the second time on record of having 5 or more
tropical cyclones at the same time!
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Major Hurricane Laura approaching the southwest
coast of Louisiana Aug 26, 2020

Favorable conditions will once again be in place for
an active hurricane season in the Atlantic basin this
year. El Nino Southern Oscillation (ENSO) conditions
are currently in the neutral phase, with the possibility
of the return of La Nina later in the hurricane season.
i E N Sn@utral and La Nina support the conditions
associated with the ongoing high-act i vi t vy
Matthew Rosencrans, lead seasonal hurricane
forecaster at NOAAOGS
forecast ENSO conditions also correlate to an
increased risk for Texas. During ENSO-neutral or La
Nina conditions Texas is twice as likely to experience
a tropical storm or hurricane strike than during El
Nino conditions.
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Other contributing factors for an active season
include predicted warmer-than-average sea
surface temperatures in the tropical Atlantic
Ocean and Caribbean Sea, weaker tropical
Atlantic trade winds, and an enhanced west
African monsoon.

The NOAA forecast for 2021 indicates a likely
range of 13 to 20 named storms (winds of 39 mph
or higher), of which 6 to 10 could become
hurricanes (winds of 74 mph or higher), including
3 to 5 major hurricanes (category 3, 4 or 5; with
winds of 111 mph or higher). This forecast reflects
a 90% chance of either near-normal to above-
normal tropical cyclone activity.

So what is normal? Last month, NOAA updated
the statistics used to determine when hurricane
seasons are above-, near-, or below-average
relative to the latest 30-year climate record. Every
ten years the averages are updated to the most
recent 30-year climate record, which for 2021 is
er a,new baged ot the 1991-2020 averages. From
2011-2020 the averages were based on the 1981-
mat @018 dlifatkeireedrdt on Cent er . The

For more information on the 2020 Atlantic

Hurricane Season from two NHC
scientists, see their recent blog post here.



https://noaanhc.wordpress.com/2021/06/30/was-2020-a-record-breaking-hurricane-season-yes-but/
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http://bit.ly/NOAAHurricaneSeasonAverages

The 1991-2020 climate record indicates an average
hurricane season producing 14 named storms, of
‘which 7 become hurricanes, including 3 major
hurricanes. This is an increase in both named
storms and hurricanes compared to the 1981-2010
period of record. The increase in the averages may
be attributed to the overall improvement in observing
p | ANENE) [
environmental satellites and continued hurricane
reconnaissance. It may also be due to the warming
ocean and atmosphere which are influenced by
climate change. The update also reflects a very
busy period over the last 30 years, which includes:
many years of a positive Atlantic Multi-decadal
Oscillation, which can increase Atlantic hurricane
activity.

Like previous tropical seasons, 2021 started early.
This year marks the 7th straight year that the
Atlantic Basin has experienced a named tropical
cyclone prior to the start of the official season, which
is June 1. Tropical Storm Ana formed and dissipated
over the open Atlantic May 22-23.

While the official hurricane season runs June 1st
t hrough November
important to note that on average two-thirds of all
hurricanes in the Atlantic Basin form after August
28th, and half form after September 9th. Over 90%
of all major hurricanes (Category 3-5 on the Saffir-
Simpson Hurricane Wind Scale) have occurred from
August through October.

Be prepared: Visit hurricanes.gov and follow @NWS and @NHC_Atlantic on Twitter.
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Below is the list of names that will be used during
the 2021 tropical season. Only twice before, in
2005 and 2020, has the list of names been
exhausted forcing forecasters to use the Greek
Alphabet. New for this season, and future
seasons, the Greek alphabet will no longer be
used if the main list of names is completely used.

i ncl udi weperdiahA A 6 Burifiglthe 2020 season, mse »fthe Greek

Alphabet led to confusion due to unfamiliarity and
similar-sounding names. Instead, a supplemental
list of names, approved by the World
Meteorological Organization, will be used anytime
the standard seasonal list is exhausted. = -
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Science Corner: What do Hurricanes Require in

Order to Form?
By: Nick Hampshire, Lead Meteorologist

Hurricane season for the Atlantic Basin spans from June 1st through November 30th and tropical systems that
track through the western Gulf of Mexico can bring impacts to South-Central Texas. Have you ever wondered
what needs to happen for a hurricane to form?

Tropical systems are initially classified as a wave or tropical disturbance that can then strengthen into a tropical
depression. After further strengthening, once maximum winds reach 34 knots (39 mph) the system is classified
as a tropical storm and finally at 64 knots (74 mph), a hurricane. The first thing needed for a tropical system to
develop is the system has to be a certain distance away from the equator. As the earth spins, a rotating force
(Coriolis Force) is created in the atmosphere with the force being strongest at the poles and non-existent at the
equator. This spin is what allows low-pressure systems in the northern hemisphere to rotate counterclockwise.
Typically, tropical systems in the Northern Hemisphere will not develop south of 5 °N latitude.

The second thing needed is warm ocean temperatures and this is the reason hurricane season is in the
summer. Research has shown that the general minimum temperature needed is 80 degrees °F. The
associated low pressure system lifts the warm air and moisture into the atmosphere and is the fuel needed to
keep the tropical system thriving.

Third, temperature needs to be decreasing with increasing height throughout the atmosphere. As the tropical
system continues, it generates heat as air is lifted from the warm ocean layer that is exhausted into the
atmosphere from the center of the rotating system. In order for this warm air to rise, the surrounding air must
be cooler. Therefore, the change of temperature with height must be negative at all times.

Tropical systems also require low vertical wind shear in the atmosphere, meaning very little change in wind
speed and direction with height. Hurricanes are vertically stacked weather systems and any high winds in the
upper atmosphere would tilt the upper level circulation of the system away from the surface low pressure
system causing the continued deep warm-air circulation to cease.

Last, there needs to be deep moisture in the atmosphere extending from the surface into the upper levels of
the atmosphere. For example, if there is any dry air in the mid-levels of the atmosphere, the warm-moist air
rising from the lower atmosphere would begin to evaporate. Evaporation leads to cooling and therefore the
warm and moist air needed would cool and dry as the rising parcels encounter the drier air, disrupting the
warm-core structure of the system.
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Climate Data Stewardship at the National Weather

Service

By: Keith White, Meteorologist

One of many responsibilities of the National Weather
Service (NWS) is stewardship over weather data that

is used in long term records of our climate. The
accuracy of these data are of the utmost importance
as they are essential to decisions made in sectors
such as agriculture, insurance, energy,
transportation, water resources, and health. As
Climate Services Focal Point at NWS Austin/San
Antonio, | frequently use these data to answer
questions from the public as well as our partners in
the media, government, and other stakeholders,
many of whom need to be able to make informed
decisions beyond the 7-day accuracy window of
weather forecasts.

Data is collected via a range of different sources,
from automated systems to volunteer cooperative
observers entering data manually each day. After

several rounds of quality control (QC) it ends up at its

final repository at the

whi ch
provides public access to one of the most significant
archives for

The primary systems used for remote weather
observations, the Automated Surface Observing
System (ASOS,; figure 1), are typically located at
airports. There, in addition to providing valuable data
to meteorologists in support of forecast and warning
operations, they help ensure flights are able to take
off and land in safe weather conditions. The
instruments provide data for the following weather
elements:

1) Sky condition, including cloud height and amount
(clear, scattered, broken, overcast) up to 12,000 feet
2) Visibility (to at least 10 statute miles)

3) Basic present weather information: type and
intensity for rain, snow, and freezing rain

4) Obstructions to vision: fog, haze

5) Pressure: sea-level pressure, altimeter setting

6) Ambient temperature, dew point temperature at 2
meters

7) Wind: direction, speed and character (gusts,
squalls) at 10 meters

8) Precipitation accumulation

.

For decades leading up to the installation of

i h o s hundregalsofladditional automated systems like the

ASOS and itds |little brot

environment alObstraing®ystem (ARQ@S) ih the 1890s, paid

observers took manual observations of all of the
same weather elements a minimum of each hour
24/7/365 at a few hundred locations nationwide. In
addition, the

which also dates to the 19th century and
continues to this day, provides daily observations of
maximum and minimum temperature and
precipitation at a few thousand locations. These
observations date back as far as the mid-1800s in
some places, although here in south-central Texas
records typically begin in the 1880s to early 1900s.
As noted in one of several
documents (the backbone of NWS operations)
pertaining to climate services, the COOP mission is
Ato provide observational
the climate of the United States and to help measure
extreme weather events, climate variability, and long-
term climate change. 0 Som
as a backup should an ASOS go down, which
happened for 4 days in Del Rio this past February.
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https://www.ncei.noaa.gov/
https://www.weather.gov/coop/
https://www.nws.noaa.gov/directives/

National Weather Service offices are primarily staffed
by meteorologists, but we also rely on our support staff
to keep things running smoothly. Our Electronics
Technicians, for example, are in charge of both routine
maintenance and repair of NWS ASOS systems (in
addition to NOAA Weather Radio transmitters,
Automated Radiosonde Observing Systems, weather

radar, and more), and help keep them running 24/7/365

to collect this valuable data and ensure its accuracy.

Occasionally, bad data is still transmitted, either by
ASOS/AWOS or by human-entered COOP data. Some
systems have automated QC checks implemented that
flag observations if they fail a certain number of
standard deviations from climatology, and they can be
corroborated by meteorologists here or corrected if
needed. | also perform a thorough, manual QC process
each month for our four long-term climate data site
ASOS stations of Del Rio, San Antonio, Austin
Bergstrom and Austin Camp Mabry before the data are
sent to NCEI Per NWS Dir
preliminary until they have been subject to all levels of
NCEI quality control. Once they have passed this
gual ity control, the
NCEI 6s data products are
last round of checks before they are finalized and
become part of the official historical weather record.

But what about when we discover possible data errors
Lot ke historical archi
too! As one example, | recently discovered that our
dat abase showed a 3.80
Austin. Clearly that seems improbable, but | had to
verify. First, | took a peek at temperature and

dat a
t hen

ve?

Monthly Observation Form for Austin, TX April 1915
back

sent to us for

Taking this investigation a step further, | used these
oriyiral plaper fdrnits €offileirdseveral degades ovarth of
missing snowfall data from the Austin Bergstrom

S n o Wmtergatighal Airpdrt site. Lahg-timie NW2partndr 9 1

Troy Kimmel assisted in this effort to ensure our
historical archive databases are as complete as

p.rre c i Pl ot astt ] - 0'h S0dia KRR « MR iSeRbesTible.l e < #0711 8,000 i plisesclifp |
and a |low of 39, neither of which mesh with nearly
accumulating snow. If the snow data was entered This all just scratches the surface of all the hard work
incorrectly, could the other data for that date have been t hat goes into climate d
as well ? Thankfully, theredsadltyoohl|l gttNGEhetloon p
meteorologists and researchers to view the original Principles of Climate Mo
paper forms dating back as far as records were taken. our directives, much of which would bore many of
Over a 12 year period from 2000-2011, the you readers!

produced nearly 56
million images from all types of physical media. You You can access some of the historical records for our
can see in Figure 2 that the temperature and four primary sites on a recently revamped webpage
precipitation data were correct, and that there was no
mention of snow that month. | took this evidence to
NCEI via a ticketing tool called Datzilla. They hold
power over the final decisions when it comes to
historical data corrections, and were happy to correct
the data in all of our archive databases. pg
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https://www.ncdc.noaa.gov/climate-information/research-programs/climate-database-modernization-program
https://www.weather.gov/ewx/climate

Precipitation Estimation Using the WSBD Radars

By: Aaron Treadway, Lead Meteorologist

There are a variety of methods that meteorologists use to measure precipitation. The truest and most
accurate way is through direct rain gauge observations at official National Weather Service (NWS) observing
sites (ASOS and AWOS at airports), NWS cooperative observers, USGS, and private rain gauge networks
(such as LCRA, GBRA, and some local counties), and the public CoCoRaHS network. While some of these
rain gauge networks report in real time or every 15 minutes, others only report once a day. This means that
NWS meteorologists need a faster way to measure precipitation so they can issue life-saving Flood
Advisories and Flash Flood Warnings. The WSR-88D radar meets this requirement. Weather radar updates
every two to four minutes and allows forecasters to see where heavy rain is falling and estimate how much
has fallen in the last hour or through an entire event. There are several base and dual-pol products that help
the radar detect what is falling from the clouds and how heavy the precipitation is, along with several derived
products that produce an estimate of how much rain has fallen. These various products are discussed below.

The first group of products are called base or dual-pol products. They are directly processed from the data

received from the radar beam. Dual-Polarization was introduced about ten years ago and allows for the

vertical and horizont al
difference between rain, hail, snow, biological targets, and debris. To learn more about how radar works visit

the
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Base Reflectivity (2)

This is the familiar product shown on TV
frequently. The base reflectivity measures
how much energy is sent back to the radar
from the precipitation. Brighter colors,
indicating higher reflectivity, mean either
larger targets (like big rain drops or hail) or
higher concentrations of raindrops (heavier
rainfall). As a legacy radar product, base
reflectivity provides a good initial estimate of
precipitation intensity.
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Correlation Coefficient (CC)

The next most common product used in
examining precipitation is correlation
coefficient. This dual-pol product measures
how the horizontal and vertical pulses are
behaving as the radar scans. More uniform
scans produce high CC (the reds) and
mean rain or snow while more complex
scatters produce low CC (the blues) and
often mean biological targets or debris
being lofted into the atmosphere. CC can
also help differentiate between hail and
rainfall.
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https://www.weather.gov/jetstream/how

Differential Reflectivity (ZDR)
Another dual-pol variable is differential
reflectivity which represents the difference
between the vertical and horizontal profiles of
the targets the radar is seeing. Because rain
drops tend to be flatter and fatter ZDR is ,
positive for raindrops, but it is near zero for j
|
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hail (because hail tumbles it appears spherical
to the radar). The larger the rain drops (which
tend to produce heavier rain), the larger the
ZDR.
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Specific Differential Phase (KDP) .
KDP is similar to ZDR in that it looks at the ot
orientation and shape of the target the radar is |
detecting. Horizontally oriented targets (like
rainfall) produce a positive KDP. A benefit of
KDP is that it is also sensitive to the ‘
concentration of targets. The more targets fefanch Lockpare
being scanned, the higher the KDP. That I
means that higher values of KDP (the brighter Etp s ‘
colors) represent higher concentrations or I \/ v / T g D
heavier rainfall. e - / N
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Hydrometeor Classification (HC)

This product runs dual-pol variables through
an algorithm and produces a best guess of the
type of target the radar is seeing. As an
example, in the image to the right the red is
small hail, dark green is heavy rainfall, and
light green is lighter rainfall. Snow, ice
crystals, clutter, and biological targets are
other potential classifications produced by this
algorithm.

Meteorologists can use these five base and dual-pol products to detect pockets of heavy rainfall and
differentiate them from other meteorological targets like hail, using the radar to identify the location of the
heaviest rainfall and track its anticipated direction. However, the radar also takes the data from these
products and processes them into derived products that not only estimate rainfall rates, but rainfall totals as
well.

The second group of products are the derived products and they are calculated in two different ways. The

first way, called the Precipitation Processing Subsystem, uses only the reflectivity, a legacy product, to
determine the precipitation estimation. This may tend to overestimate some precipitation as it is more likely to
translate higher reflectivity contaminated with hail into heavier precipitation. The Quantitative Precipitation
Estimation Algorithm is much more complex, using three equations rather than one, along with the additional
dual-pol variables to produce a more accurate picture of precipitation amounts. Meteorologists often use both
the legacy and the dual-pol estimates in tandem to compare their outputs and observe the range of possible
precipitation amounts. When rain gauge data is available, the estimates are also compared to that data to
determine whether the legacy and dual-pol estimation are over, under, or accurately estimating the amount of
precipitation. bg
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Digital/Instantaneous Precipitation Rate

The instantaneous precipitation rate product is
often used in South Central Texas where heavy
rainfall, even for a short time, can cause flash
flooding. The product gives the meteorologist an
idea where the heaviest rainfall is at the moment
and is updated with each volume scan. The
resolution of 250 meters also provides a detailed
look at the different rainfall rates in the storms
observed by the radar. Logically, heavier rainfall
rates produce higher rainfall totals.

One Hour Precipitation

This product is produced using both the legacy
and the dual-pol estimations. The product can
have two different resolutions (2 km and 250 m)
and can sometimes have a bias applied to it.
Regardless of the product differences, it
considers the precipitation estimation over the
last hour of time. These one hour totals help
forecasters make decisions on issuing flash flood
warnings using flash flood guidance produced by
the River Forecast Centers. If rainfall amounts
exceed a certain amount over a one hour period,
flash flooding is likely. That amount varies based
on land cover, topography, and antecedent
conditions.

Storm Total Precipitation

This product is also produced using both the
legacy and the dual-pol estimations. Similar to
the one hour precipitation product it has two
resolutions (2 km and 1 degree by 0.25 km). This
product takes into account all precipitation
estimated during the duration of a storm. It can
be manually reset or will reset itself one hour
after no precipitation is detected by the radar. It
provides a good overview of how much rainfall
has fallen during a single storm event and allows
for easy detection of areas that have seen the
highest estimated rainfall amounts. Again,
comparing these estimated totals to gauge
observations is key.

These eight products are used routinely by meteorologists at the National Weather Service to estimate
precipitation totals and make determinations on whether life saving Flood Advisories and Flash Flood

Warnings are needed. They, along with ground truth data from rain gauges, are also used by River Forecast
Centers to estimate runoff into nearby streams, creeks, and rivers to determine if a River Flood Warning is
needed. While these products all originate from individual radars, like the ones in New Braunfels, near
Brackettville, and near Granger, they are only a portion of the tools meteorologists use to estimate

precipitation. In the next installment of the newsletter we will look into Multi-Radar Multi-Sensor precipitation
estimation products that stitch together output from all of the NWS radars to create a more holistic picture of
precipitation amounts and their impacts over urban areas and within river systems, and how current

estimated rainfall compares with historic rains. pg



NWS Austin/San Antonio Forecasters Provide Suppt

to Core Partners through the Pandemic
By: JasomRunyenlLead Meteorologist

The National Weather Service (NWS) has a strong partnership with local, state, and federal emergency
management agencies, which are considered core partners. We support them with Impact-Based Decision
Support Services (IDSS) not only through weather events but a variety of hazards.

IDSS are forecast advice and interpretative services the NWS provides to help core partners, such as
emergency personnel and public safety officials, make decisions when weather, water and climate impacts
the lives and livelihoods of the American people. This support may be needed in response to a particular
event or routinely to support high-value decision making. NWS staff across the U.S. work hand-in-hand
with partners at local, state and national levels to ensure these decision-makers have the most accurate,
reliable and trustworthy weather, water and climate information. NWS Austin/San Antonio accomplishes
this task not only through a commitment to science and technology, but by decades of building trust
through deep relationships with key decision-makers.

The last year and a half has brought many challenges to our emergency management, public safety, and
health officials, with the COVID-19 pandemic being arguably the greatest. Early in the pandemic it was
recognized that weather would impact both logistical and safety efforts at outdoor COVID testing clinics,
and eventually in 2021 at mass outdoor vaccination sites. Beginning in March of 2020 NWS Austin/San
Antonio forecasters began providing daily weather briefings to the Bexar County Office of Emergency
Management, City of San Antonio Office of Emergency Management, Travis County Office of Emergency
Management, and City of Austin Office of Homeland Security and Emergency Management. This support
expanded to other jurisdictions across South-Central Texas through 2020 and into 2021.

Customized weather briefings were emailed to emergency management partners daily by forecasters,
addressing specific wind, lightning, and temperature thresholds that would begin causing impacts at

outdoor testing and vaccination clinics. The weather briefings were created in a format that could easily be
inserted into the core partneros daily I ncident A«
that a partner could scan to get the very latest forecast and current conditions.
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