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The Nebraska State Climate Office nsco.unl.edu

MISSION

Deliver science-based weather and climate information for decision-making.

OBJECTIVES

» Provide high quality and
timely services.

« Engage stakeholders to
understand needs.

» Operate a statewide
weather network.
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The Nebraska Mesonet
MISSION

e

mesonet.unl.edu

Monitor weather and climate conditions of Nebraska.

History

 Beganin 1981 with 5
stations.

@ HARRISON 4NW

@ ALLIANCE 5NW

@ANGORA 13N
SCOTTSBLUFF 5NW
SCOTTSBLUFF 2NW

« Currently at 69 stations.

 Transition from ag network
to long-standing
environmental monitoring
program.
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NEBRASKA MESONET

AT THE NEBRASKA STATE CLIMATE OFFICE
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Observations

« Air temperature (2m)

o Humidity (2m)

* Wind speed (3m)

« Wind direction (3m)

« Warm season
precipitation

 Solar radiation

» Soil temperature
10cm, bare ground
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Observations

« Air temperature (2m)

o Humidity (2m)

* Wind speed (3m)

« Wind direction (3m)

« Warm season
precipitation

 Solar radiation

» Soil temperature
10cm, bare ground
 Soil moisture
10, 25, 50, 100 cm, grass

« Barometric pressure




Observations

« Air temperature (2m)

« Humidity (2m)

« Wind speed (3m)

» Wind direction (3m)

« Warm season
precipitation

 Solar radiation

« Soil temperature
10cm, bare ground

 Soil moisture, temp
5,10, 20, 50, 100 cm, grass

« Barometric pressure
* 10-m temperature,
humidity, wind NEBRASKA STATE CLI




Memphis 4N

Station siting

Considerations
* f%. ° Rural
N Se) - Grass cover
= * Limited obstructions
* Long-term

Non-irrigated




Value of a state Mesonet

. 2

v  State of the art equipment Daily Ref Evapotrans [FAO-56] (inch/da;lJ___%.g
(Campbell Scientific, Li-Cor, RM Sun, 2018-06-03 .
Young). N .

v'Regular calibration services.
v Annual maintenance. Sensor
upgrades as needed.

© Nebraska State Climate

v Quality controlled data.
v'Near real-time available (every 5 0z6 | %% 0_2*;-23°f:
minutes, transitioning to 1 minute). _ozsﬂa%
v'Data products available. S ' =
v Non-mesonet dataset visualization, |t et =Gl
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Soil moisture monitoring genesis

Goal: improved water supply monitoring for drought mitigation

 Installation beganin 1998 with Stevens-Vitel Hydra-Probe.
* Depths of 10cm, 25cm, 50cm, 100cm.

« U.S. Bureau of Reclamation grant funding.

« Reliability of Vitel sensors became an issue.

Nebraska Drought History, US Drought Monitor
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Soil moisture monitoring developments

« Transition to Dynamax ML2x Theta
Probes in 2001.

« Many still in place, running successfully
for > 10 years.

« To align with federal standards,
observing depths for all new
installations are: 5cm,10cm, 20cm,
50cm, 100cm.

 Current sensoris the ML3.
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Soil moisture data integrity issues

When bad things happen to good data:

« Sensor goes bad.

« Wire is chewed.

« Crack in the soil column.
e Sensoris dug up.

« Animal burrow.

« Lightning strike.

The two best forms of quality control are:
* Regular site visits.
« A person looking at the data.

NEBRASKA STATE CLIMATE OFFICE
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Soil moisture data products
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Data utility - applications

v' Assess drought conditions
with local input.

U.S. Drought Monitor May 22, 2018 ‘/ State agency bﬂeﬂngs
Nebraska e aaw

Nebraska Climate Assessment and
- fotanady: Response Committee (CARC)
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Spring Flood Outlook Factors

As of March 3%

Factor Contribution to Flood Risk

Snow Pack Slightly Increased Risk*
*) River Only, risk
Soil Moisture Increased Risk
Streamflow/Stream Levels Slightly Increased Risk
Precipitation Outlook Decreased Risk.
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Data utility - research

Investigating soil controls on soil moisture spatial variability: Numerical
simulations and field observations

v Land-su rface —atmos P here Tiejun Wang **, Trenton E. Franz?, Vitaly A. Zlotnik”, Jinsheng You?, Martha D. Shulski®

2School of Natural Resources, University of Nebraska-Lincoln, Hardin Hall, 3310 Holdrege Street, Lincoln, NE 68583, USA

Interactions. ® Department of Earth and Atmospheric Sciences, University of Nebraska-Lincoln, 214 Bessey Hall, Lincoln, NE 68588, USA
v' Mesoscale weather modeling.
v" Drought assessment. P - 02550 100
v' Model and remote sensed '

verification. A

v' Vadose zone hydrology.
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Climate up
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Aptil 2018

CLIMATE UPDATE

A MONTHLY SUMMARY FROM THE NEBRASKA STATE CLIMATE OFFICE

nscounledu

Spring blizzard, record cold highlight April

mid-month blizzard marched its

woy ocross Nebrasko, resulting

in a foot or mare of snow and
sustoined high winds. The timing of the
storm (Aped 13 to 14) was such that
colving was affected and, in some oreas of
the state, there was ¢ shortoge of shelter
equipment. The strongest winds were
from an eastnortheast direction, which is
not common for a blizzard. The Nebraska
Mesonat station neor Big Springs
recorded a wind gust of 66 mph on April
13. Power losses occurred in portions
of the stote ond a significant stretch of
1-80 woas closed for a time os the storm
possed through the state. Snowfall totals
wera more thon 8 inches in a large swath
stretching from the southern Ponhondle
to northcentral Nebraska. The highast
totals were up to 2 feet of snow, near
the South Dakota border. As the blizzard
opprooched southeost Nebrasko, the air
temperature took a dive from 85 degrees
on April 13 to o high of anly 32 dogrees
on the afterncon of April 14,

Another key story was the persistence
of cold weather for much of the month,
asicke from the blizzord. The strongest
departures from normal were in
the eastern two thirds of the state.
Temperatures averaged up to 10 degrees
below normal in the east to about 3
dogroes below normal in the Panhandle.
Norfolk (41.3°F), Lincoln (44.4°F), and
Grand Island (43.1°F) airports ol reported
the coldest April on record. Omaha
(44.9%), Hostings (42.3°F) and Columbus
(42.9°) came in at second coldest while
Impariol and North Platte were sixth and
sighth coldest, respactively. The statewide
aweroge temperature of 41.0 ranks os.
sacond coldest going bock to 1895 and is.
7.3 dugrees below normal. A warm-up wos.
felt during the last woek of the month as
temporatures moderated. The stotowide
high of 8B°F was reached ocross portions
of southern Nebroska on April 29 and 30,
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DEPARTURE FROM NORMAL TEMPERATURE (F)
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All maps generated using April provisional data.

DEPARTURE OF
NORMAL PRECIPITATION

HIGH PLAINS REGIONAL CUMATE CENTER

Precipitation

Pracipitation was haaviest in oreas
of the stote that axperienced the highest
snowfoll omounts. Liquid equivalent totols
were more than 1.5 inches in these areas.
Conditions were relatively dry in the east
with lass than an inch reported, which is
a few inches less than normal for April.
In foct, Omaha (0.27 inch), Lincoln (0.67
inch), and Columbus (0.50 inch) ranked as
second, third, ond sevanth driest, respec
tively. The monthly stotewide precipitation

HIGH PLAINS REGIONAL CLIMATE CENTER
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of 1.53 inches, which is 0,89 inches below
normal and is in the top third driost Aprils.

Soil temperature

Soil temperatures were below freezing
at the beginning of the month, it took
until late April for temperatures to warm
into the 505 By month's and, the weakly
awrage bare soll temperoture wos in the
mid to high 50s ocross much of Nebroske.
The diumal temperoture cycle is running
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