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I. Summation of the 2010 San Joaquin Valley/Hanford Fire Weather Season

The National Weather Service in Hanford began its fire season activities on May 24", Before
this date, one narrative forecast was issued each afternoon. Warnings, watches, and spot
forecasts were issued on an as needed basis. After May 24", Hanford Fire Weather began its full
fire season activities, preparing two narrative forecasts and zone trend forecasts seven days a
week. This continued through November 7™.

January

January 2010 began dry as high pressure resided over the area through the 12". However, the El
Nino pattern aided in bringing an abundance of precipitation for the middle of the month as a
strong mid latitude jet brought a series of storms into the central California interior from the 17
through the 22" During this 6 day period, 1 to 3 inches of rain fell in the San Joaquin Valley
and the Kern County desert. Foothill locations received up to 7 inches of rain, while the higher
elevations of the Sierra Nevada and the Kern county mountains received 4 to 9 feet of snow.
Occasional light rain fell through the remainder of the month. At the end of the month, the
snowpack over the southern Sierra Nevada averaged 138 percent of normal. However, water
storage in most of the major reservoirs averaged only about 45 percent of normal capacity.

February

El Nino conditions continued in February 2010 with another wet month. Systems moving across
central California in the early and latter parts of the month brought above normal precipitation
and maintained a healthy snowpack. A break from the wet weather occurred from the 10" to the
18™ as a strong ridge of high pressure anchored itself along the west coast. During this period,
temperatures were milder than normal. By the end of the month, the snowpack over the southern
Sierra Nevada averaged 110 percent of normal while most of the major reservoirs were at 50
percent of normal.

March

March 2010 began on a wet note as a storm system move through in the 2" and 3", This was a
two part storm, with the first and weaker system bringing 9 inches of new snow to the Sierra
Nevada from Yosemite National Park to Madera county on the 2", while the second and stronger
system was further south on the 3. Up to a foot of snow fell in the mountains of Tulare county
with up to 5 inches in the Tehachapi mountains. During this time, a tenth to three-quarters of an
inch of rain fell in the San Joaquin Valley. The next system dropped south parallel to the coast
on March 6™, but the low stayed well offshore and only brought a few showers and
thunderstorms to the Kern county mountains on the and desert on the 6™ and 7", including 10
inches of snow that fell on Pine Mountain Club, 6 inches at Alta Sierra, and 2 inches at Frazier
Park. This was followed by yet another storm from the 8" through the 10™ that brought 4 to 7
inches of snow to the Sierra Nevada.

The last in the series of storms moved across central California on the 12" and 13", bringing 7 to
16 inches of snow to the high elevations of the Sierra, up to 1.5 inches of rain to the Sierra below



5000 feet, with up to a quarter of an inch of rain in the San Joaquin Valley. This system also
brought wind gusts up to 50 mph on the west side of the San Joaquin Valley, and gusts up to 70
mph in the Kern county mountains and deserts.

For the next two and a half weeks, a warm and dry pattern prevailed over the region as high
pressure dominated the weather pattern. Then a cold system dropped out of the Gulf of Alaska at
the end of the month, bringing up to a foot of snow to the higher elevations of the Sierra Nevada.
Rainfall from this system averaged around a half inch in the Sierra Foothills, while generally a
tenth of an inch or less fell in the San Joaquin Valley. Due to the unseasonably cold air
associated with this system, snow fell as low as 2500 feet in the heavier showers on the 31°.

Despite a wet start, the month ended up drier and cooler than normal. Fresno precipitation was
only 43.6 percent of normal while Bakersfield was on only 17.7 percent of the monthly normal.
Snowpack over the Sierra averaged 92 percent of normal.

April

April 2010 brought an abundance of rain and mountain snow to the central California interior as
storms systems trekked across the region about every 7 days. The first storm originated in the
Gulf of Alaska and dumped as much as 29 inches of snow on the high Sierra during the 4™ and
5" and left as much as 3 inches of snow in the foothills above 2000 feet and in the Tehachapi
mountains. That storm that followed was equally as cold and brought up to 18 inches of snow to
the higher elevations of the Sierra with up to a half foot in the Tehachapi mountains on the 11"
and 12", Meanwhile a soaking rain fell in the lower elevations with two-day rain totals averaging
around an inch in the Sierra foothills as well as in Merced county. Additionally, isolated
thunderstorms with hail developed in the San Joaquin Valley on the afternoon of the 12™.

The next big storm moved in on the 20™. By the time this system exited into the Great Basin on
the 22" it blanketed the higher elevations of the Sierra with 1 to 2 feet of snow and brought
another 6 inches of snow to the Tehachapi mountains. A generous rain fell in the lower
elevations with as much as an inch in the San Joaquin Valley and local amounts of more than 2
inches in the adjacent foothills. The fourth and final storm was not as wet, but managed to bring
5 to 11 inches of snow to the Sierra on the 27" and 28" with 4 inches in the Tehachapi
mountains. Rain amounts in the San Joaquin Valley ranged from a few hundredths to around a
quarter of an inch.

In summary, April was cooler and much wetter than normal. Fresno had its 14" coldest April on
record and Bakersfield tied for the 12™ coldest April on record. It was the 17" wettest April on
record at both Fresno and Bakersfield. Snow pack averaged 121 percent of normal in the
southern Sierra Nevada and many of the reservoirs were at 56 percent of normal capacity.

May

Much like April, storm systems moved through about every 8 days. The first storm brought up to
a quarter of an inch of rain in the San Joaquin Valley with up to 9 inches of snow in the higher



elevations of the Sierra Nevada on the 9" and 10™. The second storm system moved through
from the 17" to the 19", with precipitation ranging from a tenth of an inch in the San Joaquin
Valley to a half inch or more in the foothills. In the Sierra the snow level was above 8000 feet
with accumulations up to 5 inches. The third storm moved through the region from the 22" to
the 28" with most of the precipitation occurring on the 25" and 26™. This storm brought up to 9
inches of snow above 8000 feet with as much as a quarter of an inch of rain to the valley and
foothills.

Temperatures were cooler than normal during May, slowing the melting of the snow pack.
Nonetheless, water levels in the major reservoirs were up to about 60 percent of their normal
capacity by the end of the month.

June

For the first three weeks of June, central California served as a battleground between an upper
level low anchored over the coast of British Columbia and a ridge of high pressure parked over
southern California and Arizona. For the first week of June, the ridge of high pressure dominated
with well above normal temperatures and increased melting of the snowpack. From June 7" to
the 11", the upper low made its presence known. The upper low brought strong onshore flow,
gusty winds, and cooler temperatures to the region. In fact temperatures were as much as 4 to 10
degrees below normal during this period. The ridge of high pressure built back into central
California on the 12", bringing significant warming with temperatures climbing to 100 degrees
in the San Joaquin Valley. This warming was short-lived as the low once again deepened and
cooled temperatures once again. An onshore flow prevailed through June 21% as dry cold fronts
moved southwest across the region and kept temperatures a few degrees below normal.
Temperatures fluctuated within a few degrees either side of normal from the 22" to the 26™.
Then the ridge once again strengthened bringing strong warming to the central California
interior, with temperatures between 100 and 108 degrees in the San Joaquin Valley.

Precipitation for the 2009-2010 rainfall season (July 1% to June 30™) averaged 110 percent of
normal across the central California interior.

July

The battle between the upper low over the eastern Pacific and high pressure over the desert
southwest continued for the first part of July. As the ridge of high pressure tried to build
westward around the 9™ of July, it drew mid level moisture into central California. There were
isolated thunderstorms in the Sierra Nevada and a few light showers in the San Joaquin Valley
on the 10" and 11™. A deeper influx of monsoonal moisture produced thunderstorms over the
Kern County mountains and desert on the 15", with the isolated thunderstorms in the Sierra on
the 16™ and 17™. In the meantime, the ridge of high pressure continued to build westward,
bringing triple digit heat to the San Joaquin Valley and also bringing a gradual decrease in
humidity, suppressing the thunderstorm activity over the mountains. Another push of monsoonal
moisture brought thunderstorms to the Sierra Nevada again on the 23" through the 25". The
upper level trough regained control on the 26™ and 27". A dry southwesterly flow aloft push the
moisture eastward, ending the thunderstorms over the Sierra Nevada. The remainder of the



month was dry with seasonal temperatures.

August

August was typically dry with temperatures averaging close to normal. A southwesterly flow
aloft prevailed over the region for much of the month as central California remained situated
between an upper level ridge of high pressure over the Arizona and New Mexico and an upper
level trough of low pressure over the eastern Pacific. On a few occasions the ridge of high
pressure built westward into California and brought brief periods of triple digit heat to the San
Joaquin Valley, lower foothills, and Kern county desert. The hottest day occurred on the 25™,
with temperatures of 110 and 111 degrees occurred at Fresno and Bakersfield, respectively.

However, for most of the month, the upper level trough off the coast dominated the pattern and
produced an onshore flow with shallow intrusions of marine air frequenting the San Joaquin
Valley and lower foothills and isolated thunderstorms in the Sierra Nevada. During the last
weekend of the month, upper level disturbances dropping out of the Gulf of Alaska deepened the
trough and brought an unseasonably cold airmass into central California. Afternoon temperatures
on the 29" stayed primarily in the 70s in the San Joaquin Valley and were no higher than the 40s
at the 9000 foot elevation. Additionally, this trough produced a wintry mix of precipitation over
the hi%twest elevations of the Sierra in Yosemite National Park during the early morning hours of
the 30™.

September

The month of September was slightly warmer than normal, despite a couple of cold frontal
passages. Unlike most Septembers, there were no deep influxes of monsoonal moisture, even
though a humid and unseasonably warm airmass settled over the region by the end of the month.
The weather pattern for September was mainly dominated by a ridge of high pressure. There
were only two occasions when the ridge was pushed out by deep upper level troughs venturing in
from the Pacific. The first upper level trough moved across the state on the 7" and 8"
accompanied by only a few light showers in the Sierra Nevada and adjacent foothills. Prior to its
arrival, temperatures averaged well above normal during the first 6 days of the month with triple
digit heat common to the San Joaquin Valley. In its wake, afternoon temperatures in the San
Joaquin Valley were no higher than the 70s on the 7" and 8".The second upper level trough
moved through the HSA on the 22" with a similarly cool airmass behind it. A day to day
warming trend began on the 23" and continued through the 27", by which time maximum
temperatures again peaked around the century mark in the San Joaquin Valley with triple digit
heat for the remaining days of the month. The higher than normal humidity at month’s end
fueled the development of isolated thunderstorms in the Kern county mountains. A southeasterly
flow aloft brought a couple of these thunderstorms into the south end of the San Joaquin Valley
during the afternoon of the 30" with brief, locally heavy rain and small hail.

October

October turned out warmer than normal with above average precipitation in most areas. The first
7 days were unusually wet as a storm system stalled near the central California coast brought
daily occurrences of showers and thunderstorms. The slow moving nature of these thunderstorms



on October 2" resulted in debris flows on Caliente Bodfish Road in Kern County and road
flooding in Yosemite National Park between El Portal and Yosemite Valley. Isolated
thunderstorms also developed in the San Joaquin Valley and produced locally heavy downpours.
A drier and more stable airmass finally moved into the central California interior on the 7" as a
ridge of high pressure began to build in from the Pacific. This ridge dominated the weather
pattern through the 15™ and brought clear skies and unseasonably warm afternoon temperatures.
A cold front moved southward across central California on the 16™ with a few showers and was
followed by unseasonably cool and unsettled weather afterward from the 17" through the 19™.

The weather finally settled down by the 20™ and remained dry and rather tranquil through the
22" A strong Pacific storm system arrived on the 24" and brought 3 to 5 inches of rain to the
Sierra Nevada near Yosemite, with amounts tapering off southward, with only about a half inch
in the Tehachapi mountains. This created rapid water rises on many rivers and streams along
with excessive runoff. In Yosemite National Park, the Merced River at Pohono Bridge rose 5 feet
in a 12 hour period and crested only a half foot below flood stage shortly before daybreak on the
25" Warm air that accompanied this storm raised snow levels above 9000 feet in the Sierra,.
This storm also brought strong winds to the across the mountains of Kern county, with gusts as
between 60 and 90 mph early morning of the 25™.

A much drier and colder airmass settled in behind this storm system on the 26™, followed by
another warming trend on the 28" and 29™as a ridge of high pressure moved over California.
Another storm system moved through on the 30", brought generous precipitation to much of the
central California interior and blanketed the highest elevations of the Sierra with 4 to 8 inches of
snow. The month ended dry and slightly cooler than normal, which was much the opposite of
how it began.

November

November was a month of temperature extremes, ranging from summerlike warmth during the
first 6 days of the month and another warm spell between the 14™ and 18", to sub-freezing
temperatures and winter-like cold during the week of Thanksgiving. But overall, temperatures
averaged near normal.

November ended up being much wetter than normal with an abundance of snow over the
southern Sierra Nevada and generous rainfall in the lower elevations. The first system tapped
into some subtropical moisture as it moved across the region on the 7" and 8" and left up to
three quarters of an inch of rain in the San Joaquin Valley with upwards of 1.5 inches of rain in
the adjacent foothills. In the southern Sierra Nevada, precipitation fell as snow above 7000 feet
with accumulations of 8 to 16 inches by the morning of the 8". The next storm packed a wallop
as it tracked southeastward from the Gulf of Alaska. This storm was a slow mover, and brought
precipitation from the 19" through the 23". During this 5-day period, rainfall totals of a half inch
to as much as two inches occurred in the San Joaquin Valley and lower foothills. Cold air that
accompanied this storm lowered snow levels to about 2500 feet in the Sierra. Many foothill
communities above this elevation received their first snow of the season with accumulations of 5
to 10 inches. Meanwhile, the storm dumped up to 3 feet of snow over the higher terrain and left
up to 4 inches of snow in the Kern county mountains above 5000 feet. The third storm of the



month also originated in the Gulf of Alaska, but tracked considerably faster across the region
during the final weekend of November. By midday on the 28", the storm blanketed the Sierra
foothills above 2500 feet with up to five inches of snow and produced a foot of new snow over
the high Sierra. In the Kern county mountains, precipitation was mostly in the form of rain with
amounts ranging from only a few hundredths to as much as three quarters of an inch. However,
rain did end as a little snow in the Kern county mountains above 4500 feet on the morning of the
28" where a light dusting was observed. In the San Joaquin Valley, rain amounts from this
storm ranged from just a trace at the south end to nearly a third of an inch in Merced County. By
the end of the month, precipitation averaged about 150 percent of normal.

December

December was a very active, stormy month with a phenomenal amount of rain and mountain
snow. Precipitation averaged well above normal and shattered rainfall records in a number of
localities. In Bakersfield, for example, it was not only the wettest December ever, but the wettest
month ever in the history of record keeping, with a total of 5.82 inches. In Fresno, it was the
second wettest December on record with a rainfall total of 5.92 inches. Many cities in the San
Joaquin Valley received at least 90 percent of their normal annual rainfall during the last 3 weeks
of December. During this period, storms were lining up over the Pacific, tapping into subtropical
moisture, and tracking through central California with great frequency. Precipitation fell
practically every day from the 14™ through the 22" and drenched the San Joaquin Valley and
adjacent foothills with several inches of rain while dumping up to 15 feet of new snow on the
high Sierra. After a very brief respite, wet weather returned by Christmas Day with additional
rainfall and several feet of fresh snow fell in the higher elevations of the Sierra.

The final storm of the month originated in the Gulf of Alaska. When this storm moved through
the central California interior on the 28" and 29", it brought accumulating snow to elevations as
low as 2000 feet. The storm dumped up to a foot of snow in the Tehachapi Mountains and
brought as much as 4.5 feet of fresh powder to the high Sierra. In the San Joaquin Valley up to
an inch and a half of rain soaked the east. By January 1%, the snowpack over the southern Sierra
Nevada averaged about 267 percent of normal. Temperature-wise, the month averaged a good 4
to 6 degrees warmer than normal.



I1. Spot Forecasts

The following Spot Forecasts were prepared by the National Weather Service San Joaquin
Valley Office in 2010:

Total Spots: 475
RX spots: 184

Wildfire spots: 272

Hazmat/Other spots: 19
Monthly average: 39.58

2010 Spot Forecasts by Agency
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I11. ATMU Dispatches

The San Joaquin Valley Office responded to the following Incident Meteorologist (IMET)
requests during 2010:

Incident Name IMET Dispatch Dates Fire Weather District
Bull

Sequoia NF Cindy Bean 7/28/10 -8/2/10 Hanford, CA
Canyon

Sequoia NF/

Kern County Fire Dan Harty 9/15/10 - 9/20/10 Hanford, CA

Total IMET days out of the office: 12
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IV. Teaching Assignments

The San Joaquin Valley Office participated as instructors at the following Courses in 2010:

Course Name  Location Agency Served Instructor

S-290 Visalia, CA Tulare/Kings County Fire  Cindy Bean
January 11-12

S-290 Porterville, CA Tule Indian Reservation Cindy Bean
March 29-30

S-290 Bakersfield, CA  Kern County Fire Dan Harty
April 19-20

S-390 Hanford, CA Tulare/Kings County Fire  Cindy Bean
February 22

Sequoia Forest, Springville district Fire Refresher Training. (April 9, 2010).

V. Training
The following training was completed by the San Joaquin Valley office in 2010:

IMET Workshop, Boise, ID, March 2010 - Cindy Bean
Dan Harty

Cindy Bean and Brian Ochs participated in the Tulare and Kings Counties Fire Training Officers
Association Spring Wildland Fire Exercise on May 26 at the Tule Indian Reservation.
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V1. 2010 Red Flag Warning Verification

Note: warnings are issued for individual forecast zones.
e.g., a Red Flag Warning issued for 3 zones will count as 3 warnings.

Total Events

Number of Red Flag Warnings issued: 1
Number of Red Flag Warnings verified: 0
Number of missed events: 0

Warnings preceded by a Fire Weather Watch: 1

Watches not followed by a Warning: 0
Probability of Detection (POD): 0%
False Alarm Ratio (FAR): 100%
Critical Success Index (CSI): 0%
Average Lead Time for Warnings: N/A
Watches: N/A

The Red Flag events can be further broken down into events issued for Dry Thunderstorms and
events issued for winds and low relative humidity.

Dry Thunderstorm Events

Number of Red Flag Warnings issued: 0
Number of Red Flag Warnings verified: 0
Number of missed events: 0
Probability of Detection (POD): NA
False Alarm Ratio (FAR): NA
Critical Success Index (CSI): NA
Wind and Low Humidity Events

Number of Red Flag Warnings issued: 1
Number of Red Flag Warnings verified: 0
Number of missed events: 0
Probability of Detection (POD): 0%
False Alarm Ratio (FAR): 100%
Critical Success Index (CSI): 0%
Average Lead Time: N/A
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