Improving accuracy of weather
Forecast Models

Researcher: Shekinah Bass

Advisors: Dr. David Delene; Dr. Gretchen
Mullendore; Andy Detwiler, Mariusz Starzec



Objectives

1.To understand the influence of Cloud Condensation Nuclei
(CCN) on Cloud Droplet Concentrations (CDC)




Importance of Accurate Precipitation Forecast

1. People are able to prepare for the
storms

2.People are able to prevent property
damage




How weather is currently forecast?

Weather is currently forecast using WRF model with a
standard value of 300#/cm?3
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http://eretchen.atmos.und.edu/sbass/CDC300/index.xhtml
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Background

* Cloud condensation nuclei (CCN) are tiny particles approximately
0.04 um in size

* CCN are used to determine CDC

* CCN are directly proportionate to cloud droplet concentrations
(CDC).

Average cloud droplet
size - 0.02 millimeters

Average condensation
nucleus size -
0.0002 millimeters

https://www.eol.ucar.edu/content/aerosols-particles-gases




Data Methodology

1. Data analysis of previously collected CCN measurements are
used to analyze a hailstorm forecast in western North Dakota
near Bismarck, on 30 September 2015.

2. From a range of the measurements 3 are chosen (100, 300%,
1000 cm?3).

3. The numbers were input in WRF model to determine and
compare the sensitivity of the forecast for the hailstorm.



Data: Cloud Condensation Nuclei Measurements of 9/30/2015

o
o
o
i

T T

- x

L X K
o .W% #w**

___________

X R **mﬁx.wﬁﬁWmmn Hx

* ¥ X

HkK H KK
X :mgf
%ﬁ%ﬂﬁ.ﬂ BN o

261

256
DOY [None]

—
Slaw |

Khciee K ¥

S
R
TRK

3000

o
o
o)
Al

[y
o
o
o
9\

- o o
o o o
Lo o o

T h

[(€ . wo)/#] dLSuU0D bae



Results

e http://gretchen.atmos.und.edu/sbass/CDC300/index.xhtml



http://gretchen.atmos.und.edu/sbass/CDC300/index.xhtml

Results: Precipitation

Forecast model varies upon change in Cloud droplet concentration

1-hr Precip (mm), MSLP (mb) 1-hr Precip (mm), MSLP (mb) 1-hr Precip (mm), MSLP (mb)
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Results: HailCast Diameter

HAILCAST Mean Hail Diameter (cm)

HAILCAST Mean Hail Diameter (cm)

HAILCAST Mean Hail Diameter (cm)
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Important Things to Remember

CCN measurements are taken form the amount of particles present
per volume in the air.

As discussed before CCN measurements influence the sensitivity of
precipitate producing weather forecast.

——

IT’S RAININGSIDEWAYS.
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Applications: Weather Modification

With more accurate forecast, there will be more opportunity to
perform weather modification technique on harmful precipitate-
producing storms.

How Cloud Seeding Works Slares onplane
release particles

\

Wg . - Particles are sucked
“.» into the storm

water vapor uses new i
particles to become rain
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https://americandigitalnews.com/2017/08/30/adn-compilation-hurricane-harvey-and-weather- http://gretchen.atmos.und.edu/forecast west/index.xhtml
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