Welcome to
the
Texas CoCoRaHS
Observer newslet-
ter.

The purpose of this news-
letter is to keep observers
informed of the Ilatest
news, events and happen-
ings related to the Co-
CoRaHS program here in
Texas, as well as news
about the latest weather
patterns affecting each

region of Texas.

If you have
questions, comments or
suggestions, feel free to
contact us via the emails
listed on the back page.

Inside this issue:

Winter Outlook

North Texas Fall
Weather Summary

Flooding in Texas
Panhandle

CoCoRaHS and Hur-
ricane Harvey

Snow and Sleet Re-
porting

Precipitation versus
Condensation

CoCoRaHS Webinar
Series

on training material for observers to learn
and apply the proper observing standards
so all of CoCoRaHS data will be suitable for
users to ingest this data into scientific com-
puter models and research programs which
will give an accurate picture of Texas pre-
cipitation. Many times an observer will have
to be aware of current weather conditions
and how changes in conditions during a 24
hour period will affect what is or isn't in
their gauge. For example, sometimes an
observer will find water in their gauge
when it didn't rain. By an observer knowing
that heavy dew formed overnight, a correct
observation and report will be made enter-
ing zero rainfall and adding comments
mentioning that condensation was ob-
served. This is just one example of how
important training material is to educate all
observers of different types of conditions
and how to properly report what they ob-
serve and measure. Training items begin |
on page 22.

By NOAA Climate Prediction Center
Forecasters at NOAA's Climate Pre- [
diction Center released the U.S. Winter Out-
look today, with La Nina potentially emerg-
ing for the second year in a row as the big- ‘— 8. 3
gest wildcard in how this year’s winter will o 5% ) A
shape up. La Nina has a 55% to 65% r
chance of developing before winter sets in.
“If La Nina conditions develop,
we predict it will be weak and poten-
tially short-lived, but it could still shape
the character of the upcoming winter,” ~
said Mike Halpert, deputy director of 3 A )
NOAA’s ' ‘

U.S. Winter Outlook

Precipitation

>40%

>83%
J: >50%

CONTINUED on page 2
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La Niha expected to highlight winter weather

Elsewhere, drought could develop across scat-
tered areas of the South, mainly in regions that

La Nina
Continued from Page 1

Climate Prediction Center. “Typical La Nina patterns dur-
ing winter include above average precipitation and
colder than average temperatures along the Northern

hur

Tier of the U.S. and below normal precipitation and drier e

conditions across the South.”

Other factors that influence winter weather include

the Arctic Oscillation, which influences the number of arctic air
masses that penetrate into the South and is difficult to predict

more than one to two weeks in advance, and the Madden- .
Julian Oscillation, which can affect the number of heavy rain

events along the West Coast.

The 2017 U.S. Winter Outlook (December through

February):

Precipitation

e Wetter-than-average condi-
tions are favored across most of
the northern United States, ex-
tending from the northern Rock-
ies, to the eastern Great Lakes,
the Ohio Valley, in Hawaii and in
western and northern Alaska.

e Drier-than-normal conditions
are most likely across the entire
southern U.S.

Temperature

e Warmer-than-normal condi-
tions are most likely across the
southern two-thirds of the conti-
nental U.S., along the East Coast,
across Hawaii and in western and
northern Alaska.

e Below-average temperatures
are favored along the Northern
Tier of the country from Minne-
sota to the Pacific Northwest and
in southeastern Alaska.

e The rest of the country falls
into the equal chance category,
which means they have an equal
chance for above-, near-, or be-
low-normal temperatures and/or
precipitation because there is not
a strong enough climate signal in
these areas to shift the odds.
Drought

Despite the outlook favoring
above-average precipitation this
winter, drought is likely to persis
in parts of the northern Plains,
although improvement is antici-
pated farther West.

U.S.

U.S. Seasonal Drou

Author:
Adam Allgood
NOAA/NWS/NCEP/Climate Prediction Center

Drought Tendency During the Valid Period

ricane season.

2017-2018 winter weather outlook

A fairly mild winter expected. There

missed the rainfall associated with the active 2017

will be some

occasional outbreaks of cold. A colder winter, com-

pared to last winter.

Most cold periods will be short-lived

* Temperatures averaging around 1 degrees above nor
mal December through February

Slightly below normal rainfall expected this winter
Driest across western Texas. Wettest east

Winter Outlook

Temperature

Equal
Chances

ht Outlook

Jemperature Probability,
Dec-Jan - Feb)

Valid for December 21 - March 31, 2018
Released December 21, 2017

Depicts large-scale trends based
on subjectively derived probabilities
guided by short- and long-range
statistical and dynamical forecasts.

) Use caution for applications that

can be affected by short lived events
"Ongoing" drought areas are

based on the U.S. Drought Monitor
areas (intensities of D1 to D4).

NOTE: The tan areas imply at least
a 1-category improvement in the
Drought Monitor intensity levels by
the end of the period, although
drought will remain. The green
areas imply drought removal by the
end of the period (DO or none).

- Drought persists

Drought remains but improves

E2N

T -

Drought removal likely

Drought development likely

®&

http:/lgo.usa.gov/3eZ73




Texas CoCoRaHS Observer

Fall 2017

Page 3

East Texas Regional Climate Summary

East Texas Regional Summary (Fall 2017)

By: Davyon Hill (Meteorologist) & Jason Hansford (Senior Meteorologist) - National Weather Service-Shreveport

Autumn 2017 (September/OctoberNovember) was very dry across East Texas. Neatly all of the Climate

and CoCoRaHS stations reported less than 5 inches of rain total between the tnonths of September, October, and
Novernber. During the month of September many locations sawless thanan inch of rainfall, with Longview Regonal
Aidrport only seeing 0.02 tenths of rain for the entire month. These dry conditions resulted in Severe Drought conditions
across most of East Texas, with locations along the Red River in Extreme Drought.

CITY: FALL RAINFALL/  PERCENTAGE
(DEP. FROM NORMAL) OF NORMAL

TEXARKANA AR 4.29 (-8.89)
(RECORDS SINCE 1892)

MT. PLEASANT TX 3.7@ (-8.61)
(RECORDS SINCE 19@5)

TYLER TX 3.21 (-9.08)
(AIRPORT)

TYLER TX 4.09 (-8.25)

(COOPERATIVE OBSERVING STATION)

LONGVIEW TX 3.97 (-8.44)
(RECORDS SINCE 19@2)

MARSHALL TX 3.49 (-9.34)
(RECORDS SINCE 1893)

LUFKIN TX 6.91 (-7.01)
(RECORDS SINCE 1967)

Precipltation (In)
9/1/2017 - 11/30/2017
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North Texas Fall Weather Summary

By Greg Story
National Weather Service-Fort Worth
We really have been on a rainfall
roller coaster in north Texas this year. Just
to review, our region had one of the driest
springs of record, then we ended up with
one of the wettest summers of record. Af-
ter the fourth driest month of May of re-
cord, parts of north Texas received over 8"
in June. Additionally, June 24 became the

wettest of any June day ever. July was also [

a wet month. We had the 10th wettest
summer of record since 1899, and that
was before August had even started! And...
as it turned out August was also wet. Au-
gust ended the month a little over 2"
above normal. DFW airport ended up hav-
ing its 6th wettest summer of record with
16.80”, which is nearly 9” above normal.
The roller coaster took a downturn this fall.
September ended as the driest month of
2017 so far with only 0.47” of precipitation.
This was less than the 0.70” in May, leav-
ing May as the second driest month of

2017. This was the 13th driest September |

on record. The DFW airport had 30 con-
secutive days without measurable rain, but
that ended September 27 when 0.17" was
recorded. This tied for the 27th longest
rain-free period with nothing more than a
trace. Normal rainfall in September is
2.55", so this month was 2.08" below nor-
mal.

October was dry as well, which
was not good news considering it is usually
one of our wetter months in north Texas.

In October we received 2.12" of precipita- §

West Gulf River Forecast Center: September, 2017 Monthly Departure from
Normal Precipitation
Valid on: October 01, 2017 12:00 UTC

What is UTC time? Map Help

& prit this map
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Valid on: November 01, 2017 12:00 UTC
What is UTC tme? Map Holp

'
A O N = L= NWaLE OV o

Monterre

Departure from normal rainfall (in inches) for the month of Sep-
tember (top), October (above) and November (below).

Valid on: December 01, 2017 12:00 UTC
What is UTC time? Map Holp

tion. Normally in October we get 4.22", so &

this month was 2.10” below normal.

And, as it turns out, November
was warm and dry as well. The autumn
season ended with the lowest total precipi-
tation in five years with 3.40” at DFW, and
that ranked number 13 among the driest
on record. From September 1 through
November 30 the 3.40” we received is
about 6” lower than the 9.48" we normally
receive. The fall season September
through November is climatologically wet-
ter than the summer and winter seasons in
north Texas, so the bad news was that the
autumn of 2017

CONTINUED on Page 5
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North Texas Fall Weather Summary

CONTINUED from Page 4

was among the driest on record for much of North and
Central Texas. In November we received 0.81" of precipi-
tation. Normally in November we get 2.71", so this month
was 1.90” below normal. For 2017, the DFW airport has
received 32.06". The normal amount is 33.59” so officially
the precipitation for this year is below normal by -1.53".
Other north Texas lo-
cations have similar
reports.

So in conclu-
sion, I want each of
you to know how valu-
able your rainfall read-
ing are to us. Since I
work for the National
Weather Service, I can
assure you that your
rainfall readings have
become increasingly
important. Even in a
dry weather pattern,
your rainfall readings
contribute greatly to
our mission of saving
lives and property
from not only floods,
but drought here in
Texas. Even when you
report a zero rainfall
reading for a day, you

And please spread the word to your friends and
neighbors...we need more observers. The more observers
that report, the better the chances of us catching the mag-
nitude of floods and drought. Our final precipitation esti-
mates that we compute from your CoCoRaHS observations
go into the making of the state and national drought moni-
tor each week. Thank YOU so much for your efforts. Have
a great holiday season!

Radar estimated precipitation for northern Texas and surrounding states for the fall
season (September-October-November).

P
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Wichita Falls Regional Fall Climate Summary

By Charles Kuster
CIMMS/NSSL
The Wichita Falls region experi-
enced a warm and dry fall for the
most part this year. Most areas
saw below normal rainfall espe-
cially in Hardeman, Foard, and
Knox County where rainfall defi-
cits exceeded 3” in some areas
(Fig. 1). In total, there were 70
dry days (no CoCoRaHS observers
reporting 0.05” or higher) and 22
wet days (one or more CoCoRaHS
observers reporting at least
0.05"). November was especially
dry as 0.09” was the maximum 24
-hour rainfall total reported by any
CoCoRaHS observer, and the
month ended with a 13-day streak
of all CoCoRaHS observers report-
ing 0.00” of rain. Wichita Falls
also experienced its 14™ driest
November on record and set an
all-time record high

CONTNUED on page 7

Departure from Normal Precipitation (in)
9/2/2017 - 11/30/2017
T

]
— ]

1 _

15
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12/1/2017 at HPRCC using provisional data. NOAA Regional Climate Centers

Figure 1: Departure from normal precipitation for Sep-
tember 2017 through November 2017. Warm colors indi-
cate below normal precipitation and cool colors indicate
above normal precipitation.

U.S. Drought Monitor
Texas

U.S. Drought Monitor
Texas

September §, 2017
(Released Thursday, Sep. 7. 2077)
Valid 8 am. EDT

November 28, 2017
(Released Thursday, Nov. 30, 30H7)
Valid 7 aum. EST

Intensiy;

D0 Abncrmaiy Dey
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hittp idreughtmeniter.unl.edul

hittp:idroughtmeniter.unl,edul

Figure 2: Change in the U.S. Drought Monitor for Texas from September 5, 2017 (left) to

November 28, 2017 (right).
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Wichita Falls Regional Fall Climate Summary

CONTINUED from page 6

temperature for the month of November |

(90° Fahrenheit on November 2™ and
4™), With this warm and dry weather, it is
not surprising that drought has developed
in the area since the beginning of Sep-
tember (Fig. 2 —Page 6). The worst
drought (D2: “severe drought”) according
to the U.S. Drought Monitor was located
across Foard County.

Most of the rain that did fall this
season came during the final 10 days of
September when there were three sepa-
rate rain events where at least one Co-
CoRaHS observer reported more than
1.0” in @ 24-hour period. The most sub-
stantial event occurred on September 26—
27 when multiple rounds of heavy rain
produced widespread rainfall totals of 3—
6" especially across Archer, Hardeman,
Wichita and Wilbarger County (Fig. 3).

x

[

2017.

Figure 3. Radar estimated 24-hour rainfall totals
for the period ending at 7 am on September 27,

24-hour rainfall ending at 7am on Sept. 27 .
l
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Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am

Wichita Falls Region, Texas 92612017 sce 0.01-0.14 0.15-0.28 0.29-0.70 0.71-1.67 1.68-2.50 2.51-2.77

Daily Precipitation (inches x.xx), for the 24 hour peried ending ~7:00 am
- - Trace 0.01-0.25 0.27-052 053-131 132.3.14 3.15-471 472-5.24
Wichita Falls Region, Texas 8/27/2017 1 1 1 7 "7 1| |

Rainfall totals as reported by CoCoRaHS Observers for the rain event of September 26-

27th across the Wichita Falls region. On the 26th (left), the heaviest rains were reported
in Childress and Harderman Counties then in Wilbarger, Wichita and Archer Counties on
the 27th (right).
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Heavy Rains flood parts of southern Panhandle

By National Weather Service
WFO Lubbock

Wednesday night (October 4th) into early
Thursday morning, a small complex
of thunderstorms that moved slowly from eastern =
Briscoe County, through much of Hall County, and [
into western Childress County produced heavy rain e
across much of the watershed of the Prairie Dog
Town Fork of the Red River. Radar estimates of
rainfall along the path of the storms ranged from :;o
about 3 to 6” (see map below). As all the rain water [+
surged into the tributaries of the Red River, it pro-
duced a large water rise that moved downstream ———
and produced flooding along the river banks.

Here is a map of radar estimated rainfall
from the thunderstorms (the legend may be difficult
to see, red and purple colors indicate about 3 to 7).

The heavy rain resulted in rapid g o
runoff that generated localized flash
flooding including in and around Mem- &2
phis and Estelline. This prompted the
closure of a portion of Highway 287. SRS @
The flooding also washed out portions I
of FM 1619 just east of Highway 287. [F
were reported.

il
:

CONTINUED on page 9 |

Right: Radar estimated rainfall
from Oct 4-5, 2017 across Lubbock
and South Plains Region

o o

Left: The flood waters washed out parts of FM 1619 just east of Highway 287 near Newlin. The significant
runoff pushed the Prairie Dog Town Fork of the Red River over flood stage. Right: Flood water flowing un-
der Highway 287 between Newlin and Estelline. The images are courtesy of Bruce Haynie.




Texas CoCoRaHS Observer Fall 2017 Page 9

Heavy Rains cause flooding in southern Panhandie
CONTINUED from page 8

The flash flooding did trap a couple of vehicles near Newlin, though thankfully no injuries were re-
ported. Flooding was reported along the river from near Brice to northwest of Childress. A river
gauge along Highway 83 north of Childress measured the water rise moving across Childress
County. It is shown in the graph below:

Childress 10 North: Prairie Dog Town Fork of the Red River

124
Peak at 11.41 feet

N

9.4 (%

River Stage in feet

8.4

7.4 [ I ————————————

7m 7 am 7 3
Oct 4 Oct 5 Oct 6

Graph of water rise along the Prairie Dog Town Fork of the Red River north of Childress .

Rank  Feet  Date Since the channel for the Red River in this

1 16.90  06/01/1957 area is so wide, and the slope is shallow, flooding

2 13.94  05/21/1977 impacts at this location are not severe. At 11.41
feet, minor flooding of farm and ranch land will oc-

’ 1SAr onIeTe cur. Cattle in the flood plain are threatened. The

4 12.10 10/03/1986 water flowing in the river will be over 1/2 mile wide.

5 12.00  06/26/1965

6 1160  06/04/1995 The table at left shows the historical high

; 1141 10/5/2017 water rises at the gauge along highway 83 north of
Childress. This event was the 7th highest crest in

8 11.20  08/31/1986 the database.

9 11.10  08/29/1968

10 11.06  10/31/1998
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Southeast Texas Fall Climate Summary

By Ron Havran o E“!Y Cheerved Frodpitaion
Houston/Galveston CoCoRaHS Regional
Coordinator
September climate highlights
Temperatures near average across all of SE
Texas for the month.
Dryness returned to SE Texas after Harvey de-
parted the region.
All areas except SE and eastern Harris County
had below normal rainfall.
Western, southwestern, and northeastern coun-
ties had below normal rainfall.
Galveston recorded rain on only two days for
the month. Radar estlmated preupltatlon across Southeastern Texas for September
Heaviest rain fell on the 18", 20", and 28 (above) and October (below)
across the region. :
CoCoRaHS observer county region wide rainfall
averaged 1.54".
Highest CoCoRaHS county rainfall average was
Harris with 2.73".
Lowest CoCoRaHS county rainfall average was
Galveston with 0.77".
October climate highlights
Temperatures averaged near normal for the
month.
High temperatures near mid 90’s on the 9" and
low 90”s from the 12" to 15",
Low temperatures in the low to mid 30’s on the
28™ and 29™.
Rainfall was slightly above average in SE portions of the region.
Central counties had near average rainfall while below average rainfall occurred in western and SW counties.
Significant rains on the 3, 20", and 22" across the region.
CoCoRaHS observer county region wide rainfall averaged 3.18".
Highest CoCoRaHS county rainfall average was Harris with 4.16".
Lowest CoCoRaHS county rainfall average was Colorado with 1.60".
November climate highlights
Average monthly temperatures were approximately five degrees above normal.
High temperatures reached into the upper 80s to low 90s on the warmest days of the month.
All four primary climate stations ranked in the top ten warmest November on record.
Most of the total rainfall that occurred throughout November occurred on the first of the month.
Little measurable rainfall occurred with any of the weak cold fronts that pushed through the region.

CONTINUED on page 11
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Southeast Texas Fall Climate Summary

CONTINUED from page 10

Little measurable rainfall occurred with any of the weak cold fronts that pushed through the region.
SE Texas weather was dominated by a subtropical ridge through the month, keeping conditions dry.

CoCoRaHS observer county region wide rainfall averaged 0.23".
Highest CoCoRaHS county rainfall average was Galveston with 0.47".

Lowest CoCoRaHS county
rainfall average was Waller

with 0.13".

Autumn highlights

Three month fall CoCoRaHS
observer county rainfall

average was 4.96".

Page 11

Harris County had the high- i
est 3-month CoCoRaHS o
rainfall average with 7.10". &
Warm and dry conditions
prevailed most of the sea-
Fall 2017 CoCoRaHS Houston/Galveston Region Rainfall
County Rainfall Average and County Station Rainfall Maximum Total in inches per month
County September October November Fall Total
AVG. MAX. AVG. MAX. AVG. MAX.  3-Month Rain Total
Austin 0.81 231 2.27 3.85 0.15 0.20 3.23
Brazoria 2.06 431 3.05 5.10 0.24 0.37 5.35
Chambers N/A 3.05 N/A 445 N/A 0.90 N/A
Colorado 1.00 1.74 1.60 2.07 0.17 0.25 2.77
Fort Bend 1.48 2.22 3.15 437 0.18 0.24 481
Galveston 0.77 1.57 3.79 7.33 0.47 1.18 5.03
Harris 273 513 4,16 7.42 0.21 0.46 7.10
Jackson N/A 2.77 N/A 1.28 N/A 0.36 N/A
Liberty 2.36 3.31 297 3.77 0.24 0.42 5.57
Matagorda N/A 1.81 N/A 1.89 N/A 0.30 N/A
Montgomery 1.18 2.24 4,08 5.19 0.27 0.48 5.53
Polk 1.53 2.46 3.46 4.11 0.17 0.21 5.16
San Jacinto 0.83 1.03 3.48 3.93 0.25 0.42 4.56
Waller N/A 1.00 N/A 2.65 N/A 0.13 N/A
Wharton 221 333 2.96 3.65 0.23 0.46 5.40
Region Totals 1.54 513 3.18 7.42 0.23 1.18 4.96
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By: Jeramy Dedrick, Graduate Assistant for the Office of the State Climatologist,

Fall 2017 Texas CoCoRaHS Observer
Brazos Valley Region Fall Climate Summary

Brooke Barker, Graduate Assistant for the Office of the State Climatologist,

John Nielsen-Gammon, Texas A&M University, Texas State Climatologist, Regional Co-

CoRaHs Coordinator

Summary:

The fall season was a period of recovery post-Hurricane Harvey. Temperatures were consistently

warmer than average, while precipitation was relatively lower than average. At the beginning of the
season, observers recorded low amounts of precipitation in the region. Measurable rain began to be

recorded during mid-October and early November, but a dry spell in the latter part of November

kept accumulated precipitation totals consistent for the remainder of the season. Average rainfall for
the fall season is around 11 inches, though the majority of observers recorded lower than this

amount.

Observer Statistics:
There were 44 active
CoCoRaHS observers
during the fall period.
This was a decrease of
two observers from the
summer season. 9 ob-
servers during this sea-
son reported for the
full 91 days, while 24
other observers re-
ported for at least 80%
of the period, providing
33 active observers
with reliable measure-
ments across 6 coun-
ties.

Precipitation Inches

10

9117

Fall 2017 Accumulated Precipitation, Bryan-College Station Region

|
===

91017 81917 Q/2817 10717 101617 10/2517 111317 11nan7
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—Washington —Walker —Trinity Houston  Grimes -—Brazos

12117

11730/

"The accumulated precipitation graph (above) shows that September was the driest month during

the season, while October was the relative wettest. Observers across the region recorded minimal
amounts of rain during November as represented by the consistent lines at the end of the season.

Season Statistics:

Wettest Day: 3.24", October 2 (Washington County)
Wettest seasonal total: 8.82", (Washington County)
Longest spell of days with measurable rain: 4 (Walker & Trinity Counties)

Longest spell of days with measurable rain: 21 (Walker, Washington, & Brazos Counties)
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Quiet Fall season across South Central Texas

By: Brett Williams and Larry Hopper
National Weather Service WFO Austin/San Antonio

Fall 2017 was relatively quiet across South Central
Texas as we only had one flash flood event in the Rio
Grande Plains in late September and two severe weather
reports for thunderstorm wind damage in early September.
Otherwise, fall was generally drier and warmer than normal
with the South Central Texas Climate Division having their
11™ driest (4.45”, or 5.02” below normal) and 17" warmest
(2.0° F above normal) fall since 1895. Although all four of
our climate sites recorded above normal temperatures dur-
ing fall, only our three sites along the Interstate 35 corridor
were drier than normal as Del Rio experienced their 41%
wettest fall on record. This was primarily due to a rainy
period in late September that caused the South Texas Cli-
mate Division (that includes the Rio Grande Plains) to only
be 0.74" below normal for the fall season.

The first half of September was quite pleasant as
drier air and a couple of frontal passages helped keep high
temperatures in the 80s and lower 90s and low tempera-
tures in the upper 50s and 60s in the wake of Hurricane
Harvey. A strong front also moved through South Central
Texas early on September 6™, nearly three weeks earlier
than normal (September 25™) and the earliest since 2011.
However, the heat returned by the middle of September to
keep the region’s temperatures near normal for the month
ahead of a brief wet period that occurred during the last
week of September as deep moisture associated with
Tropical Storm Pilar in the Pacific interacted with a slow-
moving cold front. Measurable rainfall occurred for seven
consecutive days at Del Rio (5.88"), six days at San Anto-
nio (2.80"), five days at Austin-Bergstrom (3.81"), and four
days at Austin-Camp Mabry (2.01") from September 24-
30", The heaviest rainfall occurred during a four day period
from September 25-28" when portions of the Rio Grande
Plains in Uvalde, Zavala, and Dimmit Counties received
over 10” of rain with a peak rainfall total of around 18" in
northeastern Dimmit County. Aside from this period, no
other single daily rainfall event met or exceeded one inch
at the four official climate sites for the rest of the fall sea-
son.

October and November were both very dry across
all of South Central Texas, but temperatures were slightly
below normal during October and much above normal dur-
ing November. San Antonio (0.46”) and Del Rio (0.43")
were much drier than normal during October, experiencing
their 20" and 26" driest Octobers on record, respectively,
whereas the Austin area received closer to 2" as over half
an inch of rain fell in two rain events on October 3™ and
22", An early freeze also occurred on October 28" and 29™
over much of the Hill Country and southern Edwards Pla-
teau, with even Austin Bergstrom dropping down to 32° F
on the 29", Dry weather continued into November as

Hexrvilie
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Above: Radar estimated rainfall for 5-day rain event ending at 6 A.M. on
28 September 2017.
Below: Due to fairly dry fall season, many areas of Texas in drought.

November 28, 2017

Intensity:

the region remained under high pressure or northwest flow
aloft, with temperatures ranking fourth warmest (2.0°F
above normal) since 1895 across South Central Texas. All
of our climate sites had one of their thirty driest and ten
warmest Novembers on record with Austin Camp Mabry
experiencing their 2" warmest. Record high temperatures
were set on the warmest day of the month, November 5%,
at both Austin Camp Mabry (88°F) and San Antonio (91°
F). These warm and dry conditions common during La Nifa
over South Central Texas caused most of the region to be
in abnormally dry or moderate drought (D1) conditions by
the end of November with drought expected to expand and
intensify this winter.
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Permian Basin Fall Weather Summary

By Jim DeBerry e e S &, P s map
- - - ‘What is UTC time? Map Help
National Weather Service-Midland/ Odessa

o R

not conducive to preC|p|tat|on rain events.

The summertime ridge weakened signifi-
cantly in September as a series of upper-level
troughs dug into the western CONUS and went
to work on it. A significant trough developed late
in the month, bringing significant rainfall to the
area. The only flood reports were urban flooding
in Midland in Midland County and Odessa in Ector f5
County, as well as roadways in the vicinity.
These occurred mainly on September 25" and
26", Monthly radar rainfall estimates ranged
from 0.25"” near Candelaria and Presidio along

the Rio Grande to 8.00" near Alpine and in|paqar estimated precipitation across West Texas and the Per-

stretches of the Pecos River Valley. Highest ob-|nain Basin region for September (top), October (center) and
served rainfalls were in the neighborhood of 4%, | November (below).

and the average observed rainfall was just over

Midland/Odessa, TX: October, 2017 Monthly Observed Precipitation s
2.25". Valid on: November 01, 2017 12:00 UTC & pintris map s KR
i [ HREERE _
The Rio Grande and Pecos Rivers also =

saw elevated activity in September. The Rio i e 4 R <. cocers |
Grande was in minor flood much of the month > mmemeu
due mainly to extended releases from Luis Leon ﬁ p : ,._ ﬁ"'-"ﬂt" -‘ S
Reservoir in Mexico. :
October was quite uneventful, hydrologi- [+

cally, and rainfall dropped off considerably. The
first few cold fronts of fall began encroaching [~

into the area, but with little moisture to work
with, no flash flooding events were noted.
Monthly radar rainfall estimates ranged from
nothing along the Rio Grande near Lajitas to up =~
to 5” in the Davis Mountains. Highest observed g g Geay -
rainfalls were 1.5-1.75”, and the average ob-| . . hE fgf
served rainfall was a measly 0.45". ' B : AU B
The Rio Grande was in minor flood above ay . B, o : l-l- ‘;‘ QS v
Presidio for the first part of the month, but had e Sl
returned to near base flow by the end of Octo- [Rrpsrrmtiret et A & Sl Permoi v O cooer B S
ber. S s ‘ ' ©
November was quite uneventful for West | —H " T
Texas and Southeast New Mexico, as the synop-|—1 | &l Reset View
tic pattern afforded little chance for rain. i = L 2 -
Monthly radar rainfall estimates ranged from : B 15 -
nothing along the U.S. border to 2” or less in the ; 3 . -
upper Colorado River Valley. Highest observed : 5 6.0 -
rainfall was near 1.25”, and the average ob- % ; so -
served rainfall was only 0.30”. Despite meager ' o :g I
rainfall this fall, all of Southeast New Mexico re- o -
mains out of drought. However, moderate [;co: x ~ 1.5
drought has now developed over the lower Trans 4 LoN
Pecos region, and spread west into portions of | e g 22 |
Brewster and Presidio Counties. Reservoir levels | <@, 10 -
across the HSA averaged 52.6% of conservation v —_— N A e €S P

capacity as of December 1%
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Hurricane Harvey

Harvey...The Storm that Wouldn’t Leave

Nikki Hathaway, Katie Magee, Katie Landy-Guyton; National Weather Service Houston/Galveston

The Lifecycle of Harvey

Harvey was the longest lasting storm on
record after making landfall in Texas with a
total lifespan of 117 hours, breaking the
previous record of 54 hours during
Hurricane Fern in 1971. The National
Hurricane Center (NHC) began issuing
public advisories for tropical cyclone Harvey
on the morning of August 17th, and did not
issue the final advisory until the evening of
August 30th. This system began as a
disorganized area of low pressure which
formed west of Africa in the southeast
corner of the Atlantic basin. On August 17th,
this system became better organized while
just east of the Lesser Antilles and was later
upgraded to Tropical Storm Harvey. It
continued to move through the Windward
Islands, and into the Caribbean Sea where
it weakened to a tropical wave. After
tracking through the western Caribbean Sea
on August 22nd, Harvey crossed over the
Yucatan Peninsula and reemerged in the
southern Gulf of Mexico on August 23rd.
Shortly after reorganizing over the warm
tropical waters, Harvey underwent a serious
structural reorganization process, which in
the meteorological community is referred to
as rapid intensification. Rapid intensification
is defined as an increase in the tropical
system’s maximum sustained wind speeds
of at least 30 kts over a 24 hour period.
While undergoing rapid intensification,
Harvey transformed from a tropical
depression into a category 4 hurricane in
approximately 40 hours.

Harvey made its first landfall in the U.S.
along the middle Texas coast near Port

Aransas around 10:00PM on August 25th,
with wind speeds exceeding 130 mph.
Hurricane Harvey was the first category 4
hurricane to make landfall in the United
States since Hurricane Charley, which
made landfall near Punta Gorda, Florida, in
2004. Additionally, Hurricane Harvey was
the first hurricane to hit the Texas coast
since 2008 when Hurricane lke made
landfall in Galveston, Texas, and was the
first major hurricane (category 3 or stronger)
to make landfall in Texas since Hurricane
Bret in 1999. Harvey is also the first named
storm on record to make two Gulf Coast
landfalls greater than 60 hours apart.

Following Harvey’s first landfall in the state
of Texas, the overall forward motion slowed
to near 5 mph just north of Victoria, Texas.
This was partially due to the middle to upper
level pattern in the atmosphere over the
region, which at the time had two areas of
high pressure on both sides of the system.
As a result, Harvey stalled over Southeast
Texas for multiple days, producing
catastrophic riverine and flash flooding. On
August 28th, Harvey shifted south and
southeastward back over the northern Gulf
of Mexico and continued to slowly move to
the northeast, dumping additional rainfall on
August 29th and 30th. Harvey maintained
tropical storm intensity even after moving
offshore and meandering along the Texas
coastal bend. Finally, on the morning of
August 30th, Harvey made its second
landfall in the U.S. (third landfall throughout
lifecycle) just west of Cameron, Louisiana.
This allowed most of the remaining rainfall
associated with the system to shift to the
east toward Louisiana; however, prolific
flooding continued over Southeast Texas.
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The preliminary best track of tropical
cyclone Harvey can be seen in Figure 1a,
and a closer look around the Southeast
Texas coastline in Figure 1b (NHC/ESRI).
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Figure 1: Overall lifecycle of Harvey (a) and zoomed in path
specific to Southeast Texas (b) provided by NHC Preliminary
Best Track of Harvey, powered by ESRI.

Harvey’s Record-Shattering Precipitation

In short, the rainfall from Harvey was both
devastating and unprecedented. Over
10,000 square miles of area in Texas and
Louisiana saw greater than 30 inches of rain
in just five days, as seen in Figure 2
(Nielsen-Gammon 2017).

GrEEEilj US Storms: 5 days, 10,000 sq mi

= [S) N
c (-] o

Average Rainfall (inches)
w
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Figure 2: Greatest US Storm-Total rainfall for 5 continuous
days over 10,000 square miles, provided by Dr. John
Nielsen-Gammon of Texas A&M University. Hurricane
Harvey (2017) set a new record with 33.28 inches of
recorded rainfall widespread over 10,000 square miles in five
days.

This is over 10 inches greater than the next-
largest amount of rainfall from the 1899
Texas hurricane. For perspective, Figures
3a and 3b show the total rainfall from
Harvey over Texas and over New England,
respectively. The wide swath of 20+ inches
of total rainfall that swallowed much of
Southeast Texas takes up almost the
entirety of Massachusetts, Rhode Island,
and Connecticut.

wyh - e o 22
Figure 3: Total rainfall from Hurricane Harvey (2017) over
Southeast Texas and Southwest Louisiana with old color bar
(a), as well as same rainfall amounts centered over New

England (b).
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The overall total rainfall with a corrected
color bar can be seen in Figure 4, which
highlights the relatively tight spatial gradient
separating 20 inches of rainfall from an
even more impressive 40 inches total.

Texas CoCoRaHS Observer
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Figure 4: Hurricane Harvey (2017) total rainfall with an
adjusted color bar.

The largest amount of rainfall recorded at a
single station during Harvey was 60.58
inches in Nederland, Texas. For the
Houston National Weather Service (NWS)
Weather Forecast Office (WFO) area, the
highest rainfall was 56.00 inches in
Friendswood, Texas. The highest report
from CoCoRaHS observers was Station
Number TX-LR-14 in Dayton, Texas, with a
precipitation total of 49.31 inches from
8/25/17-8/31/17. All three of these rainfall
totals beat the previous record for most rain
in the Continental U.S. (CONUS) from a
landfalling tropical system, which was
previously 48.00 inches in Medina, Texas
from Tropical Storm Amelia in 1978.
However, the rainfall totals for Nederland
and Friendswood, Texas, not only beat the
CONUS record, but they also beat the
record overall for the United States. In 1950,
Hurricane Hiki struck Hawaii and produced
52.00 inches of rain at the Kanalohuluhulu
Ranger Station in Hawaii.

These impressive rainfall totals become
even more staggering when compared to
recent heavy precipitation events. In 1979,
Tropical Storm Claudette made landfall near
the Texas-Louisiana border on July 23,
1979. Alvin, Texas, recorded a total of 45
inches with this storm and still holds the

Fall 2017

Continental U.S. record for highest rainfall in
a 24-hour period (43 inches). This rainfall is
compared with the rainfall during Hurricane
Harvey (2017) in Figure 5. While Tropical
Storm Claudette shows a small area of 40+
inches of total rainfall (as indicated by the
yellow area), the Hurricane Harvey rainfall
map illustrates the widespread extent of its
devastating rainfall.

Figure 5: Tropical Storm Claudette, 1979 (left) and Hurricane
Harvey, 2017 (right) rainfall totals with the same color bar
(bottom), provided by David Roth from the Weather
Prediction Center (WPC).

Additionally, Tropical Storm Allison in 2001
made landfall near Morgan City, Louisiana,
and caused a maximum rainfall just over 40
inches. Figure 6 portrays how this rainfall
compares to Hurricane Harvey (2017). As
with Tropical Storm Claudette (1979), the
pinprick of 40+ inches of total rainfall pales
in comparison to the harrowing total rainfall
seen with Harvey.
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Figure 6: Tropical Storm Allison, 2001 (left) and Hurricane
Harvey, 2017 (right) rainfall totals with the same color bar,
provided by David Roth from the Weather Prediction Center
(WPC)

Additional notable heavy rainfall events for
the Houston area include what is now
known as the “Memorial Day 2015” flood,
which had a maximum rainfall accumulation
of 11.0 inches at Brays Bayou and Beltway
8 on May 25, 2015 through May 27, 2015.
The highest CoCoRaHS observation during
the Memorial Day 2015 flood was 10.02
inches of rainfall 6.2 miles west of
Downtown Houston (Harris County Flood
Control District (HCFCD), June 11 2015). In
the subsequent year, the “Tax Day” flood
struck on April 17-18, 2016. The Houston
area had a maximum rainfall total of 23.50
inches in Pattison, Texas, with an average
rainfall of 7.75 inches across Harris County
(HCFCD, June 27, 2016). Unfortunately,
this was not the end of the devastating
flooding of 2016. During the “Memorial Day
2016” flood on May 26-27, 2016, a
maximum rainfall amount of 20+ inches fell
over Brenham, Texas.

While significant flooding is not a rare event
in Southeast Texas, or the entire Gulf Coast
for that matter, Harvey is unique in its extent
of devastating flooding. Although peak
rainfall totals over 40 inches have been
previously recorded in the Texas area, the
great extent to which this catastrophic
rainfall occurred will set this event apart for
decades to come.

Harvey’s Flooding and Impacts

Nearly 6.5 million people were impacted by
30 inches or more of rainfall over a 6-day
time period: August 25th through August
30th. Of the 6.5 million people, 6 million
were in the Houston area alone (Figure 7).

Fall 2017

Figure 7. Image illustrates the extent of 30+ inch rainfall
reports during Harvey.

The widespread nature of record rainfall led
to the catastrophic impacts across
Southeast Texas both from riverine and
flash flooding. Widespread river flooding
occurred with 60 of the 67 official NWS river
forecast locations reaching flood stage. Of
the 67 forecast points, 46 reached major
flood status and 31 sites reached record
flood. Several of these record crests broke
their previous record by a large margin
(Figure 8).
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Figure 8: Hydrograph shows the crest from Harvey's rainfall
at the Navidad River near Speaks, Texas. This location
broke its previous record by nearly 4.5 feet.

Record flooding occurred along portions of
the Trinity, San Jacinto, Brazos, San
Bernard, and Navidad Rivers, as well as
many of the Harris County bayous and

Texas CoCoRaHS Observer
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creeks. Reservoirs in Southeast Texas were
also affected by Harvey’s wrath. Record
releases were set at both Addicks and
Barker Reservoirs on Buffalo Bayou, as well
as Lake Conroe and Lake Houston along
the San Jacinto River.

In addition to major and record riverine
flooding, flash flooding also took a toll on
Southeast  Texas. Harvey  became
Houston’s 4th flash flood emergency event
in a 2 Y2 year period and was by far the
most devastating. Over the course of four
days, 62 flash flood warnings were issued
by the National Weather Service

Houston/Galveston office. Both the riverine
and flash flooding caused the inundation of
homes, businesses, and vehicles, causing
Harvey to be one of the most devastating
floods on record (Figure 9).

Figure 9: Residents eacuate flooded home in a Houstonian
neighborhood during Harvey. Photo provided by Mark
Mulligan, Houston Chronicle.

Based on Disaster Summary Outline (DSO)
reports from counties impacted by Harvey,
over 300,000 structures flooded across
Southeast Texas; and, according to the
Texas Attorney General, nearly one million
vehicles flooded. Many primary and
secondary roads, including 1-10, |-45, and I-
69, across Southeast Texas were inundated
and closed due to flooding.

Fall 2017

Over 75 fatalities, both direct and indirect,
occurred from Harvey; nearly 50 of these
fatalities were in the Houston area alone. In
addition to the fatalities, the economic
losses prove Harvey to be one of the most
costly hurricanes on record. According to
Michael Hicks of Ball State University and
Mark Burton of University of Tennessee,
there are at least $198 billion in damages in
Texas due to Harvey (Hicks and Burton
2017, Hurricane _ Harvey: Preliminary
Estimates of Commercial and Public Sector
Damages on_ the Houston Metropolitan
Area). An additional $15 billion in economic
losses were estimated from port closures in
Houston, Galveston and Freeport alone.
According to Texas A&M AgriLife Extension
Service, there were approximately $200
million in agricultural losses from Harvey:
$93 million from livestock (Figure 10), $100
million from cotton and $8 million from rice
and soybeans. FEMA director Brock Long
called Harvey the worst disaster in Texas
history.

F : i

Figure 10: Rangers working tirelessly to evacuate cattle out
of flood waters. Photo provided by Rod Aydelotte, Waco
Tribune Herald.

Importance of Rainfall Reports

Before Harvey made landfall, many reports
compared Harvey to past extreme rainfall
producing tropical cyclones such as Allison
and Claudette, but why is that? The
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comparisons were used to convey the
magnitude and severity of Harvey's
potential. These comparisons would not
have been possible if scientists and
reporters had not collected rainfall reports
and impacts from previous storms.

Not only were these comparisons useful,
but the daily rainfall reports prove even
more critical to the NWS forecast and
warning process. First, rainfall reports were
used to validate weather model output and
the NWS rainfall forecasts. Second, the
rainfall reports were incorporated into the
river forecasts and flood warnings to alert
communities of imminent and occurring
flooding. Lastly, rainfall reports have been
gathered to analyze the magnitude and
severity of Harvey as a whole. All of these
uses are vital to the NWWS mission of saving
lives and property.

Rainfall reports can come from both
automated and manual gauge readings.
Both are needed to achieve the NWS
mission; however, Harvey can be used to
show just how important manual reports
truly are. During the post storm analysis of
Harvey, a report of 51.88 inches was
recording at Cedar Bayou, making it the
highest rainfall report in the
Houston/Galveston area. After some
detailed analysis, it was determined the
gauge flooded during the event and the
report was no longer valid. This is just one
limitation of the automated rain gauge.
Other limitations include gauge malfunctions
and limits to rainfall rate capacity. All of
these caveats prove just how important
manual reports are to data collection.

A true testament to manual rainfall
observations can be heard through the
stories of CoCoRaHS observers during

Fall 2017

Harvey. One CoCoRaHS observer, Bill
Read, shares his story below.

“l am located in Westover Park, a
subdivision on the far west side of League
City, Galveston County, Texas. The
incredible rain rates and totals sent the
stream our neighborhood drains into (Clear
Creek) into record flood shortly after 1 am
on the 27"". The level was so high that our
drainage ditch could no longer discharge
the runoff and was backing up. Water
levels rode to the slabs in much of Westover
Park. | recorded 45.34” for a storm total
due to Harvey. | had to empty the gage
twice during the extreme rainfall event the
night of the 26"/27". While emptying the
gage | obviously missed recording rain that
fell during the short time interval | was
measuring, so the actual rainfall was a little
higher than reported.

Harvey was by far the most extreme rain
event | have witnessed. During my 40 year
NWS career | worked four events that
produced locally more than 40” of
rain...Each one was catastrophic for the
areas impacted and set record flood levels
on area streams, but none matched Harvey
for destruction and area impacted.”

Harvey demonstrates just how critical it is to
collect data both during and after a storm.
Now, more than ever, we need to grow our
CoCoRaHS program to promote adequate,
reliable reports for forecasting, warning, and
post storm analysis. The NWS and the
community rely on the CoCoRaHS network
and its dedication to collecting real-time
rainfall reports.

Conclusion

As evidenced by the prolific rainfall and
flooding, Harvey was an unprecedented
event that wreaked havoc across southeast
Texas. However, with the help of precise
rainfall reports, we are able to provide more
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accurate, timely forecasts and warnings, as
well as analyze Harvey’s impacts to help us
become more prepared for the next storm.

Dan Reilly, the Warning Coordination
Meteorologist for NWS Houston/Galveston
would like to issue the following thank you
to the brave and vigilant CoCoRaHS
observers:

“‘We appreciate our CoCoRaHS observers
who tirelessly took observations during
Harvey. The rainfall with Harvey was so
intense, especially Saturday night when
many observers had to empty their gauges
in the middle of the night during driving rains
as they would otherwise have overflowed!
These observations were critical for
documenting this historic event and for
modelling river and bayou flooding during
the event. We can't thank you enough.”

Nikki Hathaway, Katie Magee, Katie Landry-
Guyton - NWS Houston/Galveston
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CoCoRaHS Reporting Tips and Training

In this edition we are dedicating many pages to training material for our observers. We
consulted our Texas QC team lead H. L. Lovell for some tips and advice for our observers to
follow in their daily observations. We listed below some of the most common errors our QC
team sees monthly. The purpose of these tips and in depth training pages is to educate the
observer on the proper observing techniques and proper reporting types for the kinds of
weather they observe daily. One of the most important things an observer can do once he or
she signs up is to purchase official 4-inch diameter rain gauge recommended by CoCoRaHS. By
all observers using this gauge we have a scientific benchmark of recording equipment that
makes precipitation comparable across the country. Please do not enter precipitation amounts
from any automatic recoding instruments into the CoCoRaHS database.

Observing Tips & Training Reminders

e Profile page: Keep all personal information you have in the CoCoRaHS system up to
date. This includes your physical address, e-mail address, contact phone numbers,
observation times, and any other information that may have changed in the last month.
You can send an e-mail with updated contact information to the following address at
texas.cocorahs@austin.rr.com.

¢ Multi-Day Reports: The number one error our QC team sees that observers make in
their observations is entering an amount that fell over more than 24 hours. As an
example, a gauge reads 0.65” of water, but the last daily report was two days ago. In
this instance, a multi-day report should be entered for the time period since the last
daily report was entered. In depth training material is listed in this edition which covers
how to do this very important report so that your data is complete and that a multi-day
amount is not reported on a daily report.

e Decimals Matter: Placing the decimal in the wrong place on a rainfall amount is the next
biggest error our QC team sees. Please make sure before you hit submit on your reports
to check that the amount you typed into the precipitation box matches the reading you
took off of your gauge. An example is you physically read 0.57” of rain. Make sure that
you did not enter 5.70” or 57.00” of rain. Yes we have seen very high rainfall totals
doing QC of data. In depth training material in this edition shows how an observer can
check their report entered on a map or on a county listing of stations. By checking these
data sets an observer can see how their precipitation amount compares to nearby
CoCoRaHS stations in their county. When using the CoCoRaHS App on your cell phone
be extra careful of the values you enter. Try to check on-line the value you just entered
to verify it is correct.

e Zeros Count: Please report even if you did not receive any precipitation. An entry of
0.00” is just as valuable as a report of a day with rainfall. This data is used in many ways
to produce an accurate picture in mapping of total monthly rainfall across your county.
These zero reports data is used to produce the Drought Monitor maps across the US
each week. CoCoRaHS observer reports are the largest source of data for these maps.
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e Daily Gauge Checks: It is so important to check your gauge every day, as mentioned
above about the importance of reporting zero rainfall. It is not uncommon to find a
collection of water in your gauge on clear nights from the formation of dew on the
gauge and then draining inside the inner funnel and giving the appearance of rainfall.
Please do not report condensation from dew, frost, or fog as precipitation. Please make
a note in the “Observation Notes” section of your Daily Precipitation Report Form that
you received water from dew, frost, or fog in your gauge but don’t enter a number value
in the precipitation box and leave as 0.00".

¢ Advanced CoCoRaHS Observer Techniques: Being a good precipitation observer requires
staying up to date about the weather you are having now, the conditions over the past
24 hours, and what may happen during the next 24 hours. By watching the sky daily and
at night as well you will know that the water in your gauge was condensation from dew
and not rainfall since you saw clear skies for over the last 24 hours. This keeps you ready
for anything to measure including flooding rains that might top your gauge (be ready to
make extra observations to empty that gauge before it overflows during a flood
overnight), snowfall — be ready to remove the funnels so your gauge is ready to measure
snowfall, thunderstorms that might produce hail, and other types of conditions and
severe weather that might affect your area.

e Standard Reporting Time: Try to make and submit your observation as close to the
standard observing time of 7am as possible, but try not to be later than S9am. This is
important for the continuity of mapping precipitation amounts.

e Less than 24 hour Reporting Problem: One pattern of errors noted by our QC team is the
reporting of rainfall in the afternoon of the day that is after the 7am report. Sometimes
observers get excited about a big gully washer from an afternoon thunderstorm that
produces a large amount of rainfall. Please do not submit this amount as a Daily Report
until the next daily reporting time, which is typically 7am. If a serious rain event occurs
between reporting times, please submit a Significant Weather Report. This report goes
straight to the local National Weather Service office so forecasters can see the 4.25” of
rainfall you just had the last hour in your back yard. This report is a real time report and
does not replace the daily report. The next morning at 7am please submit your daily
report including the 4.25” from yesterday afternoon and any other rainfall that occurred
up to 7am that following morning.

¢ Additional Information about Daily Reports: Make sure your daily report of rainfall or
zero rainfall is for the previous 24 hours. Do not try to go back and guess which day it
rained on or didn’t rain on. The QC team has seen some large amounts of rainfall being
reported on a 24 hour day time frame that did not have a cloud in the sky. Also zero
reports of rainfall have been reported on days that had flooding rains throughout a
county. The best rule of thumb is to follow proper reporting guidelines discussed in this
document and this will not happen.

e Basic Observation Technique: Please remember to read your gage correctly - an
example would be to always remember to read the bottom of the meniscus in the inner
tube when making an observation of rainfall. Additional training material can be found
in previous editions of the newsletter and on-line at cocorahs.org.

e Questions: If you have questions about how to make a report or something in the training
material isn’t easily understandable then please send an e-mail to
texas.cocorahs@austin.rr.com. Your e-mail will be answered in a timely fashion to get
you up to speed on being a great CoCoRaHS observer.
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Sleet and Snow Reporting Procedures
My Data Entry : Daily Precipitation Report Form

Precipitation Report Form Submit Data Reset

Rep ortin g Stat!on Number: IL-CP-1
Station Name : Homer 2.0 N

Snow : e
and = Denotos Required F'?ld Melt the frozen precip in the gauge and
[ 12/1/2015 %] “Observation Date @ report it here. If you cannot melt or do not

Sleet |7:00 [AM v| *Observation Time @ have a measurement, change to NA. Do
Td Melted Snow to th not leave it aszero.
-0.23 i

w

n . (

The depth of snow gauge during the past 24 hours, or T for trace, or NA for unknown. ‘@
and/or seet measured on vation Notes: (s will e svailsble to the Dublicjv@

your snowy board or ﬂat, Very little wind - good gauge catch. Comrrllents e
level surface is entered ——

here always helpful.

’ |
New Snowfall

2.6 in. Accumulation of new snow in inches to the nearest tenth @

0.25 jin. Melted value from core to the nearest hundredth @
otal Snow and Ice on Ground at Observation Time

Thisisthe water Depth of total snow and ice (new and old) in inches to the nearest half inch @

measured from a core of N2 fin Me alue from core to the nearest hundredth )] <&
snow taken from your ) )
snow board. If you do not uration Information This the depth of snow and ice
take d Separate core a time is unknown or the storm has not ended leaw on the ground eaCh da\ﬂ Whether
jasverthic A Donot Precipitation Began F or not any snow has fallen. Thisisfor the SWE
copy your precip into this Precipitation Ended | | OAM OPM of total on the
field. {eaviest Precipitation Began ] \ OAM OPM ground, old plu‘s
y newv snowv and ice.
Heaviest Precipitation Lasted | | minutes

These times are: | Select Time Accuracy |

Multi-Day Precipitation Form

ComMun