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About Me

O

» Always been around
aviation

» Started flying in 2001 } - |
» Graduated from UND 2010 T/(m(' i

Major: Commercial Aviation

Minor: Atmospheric Sciences
» Worked in many different
aviation sectors

» Currently ERJ 175 Captain
for SkyWest Airlines
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WX Mod. — Summer 2010
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» North Dakota Cloud Modification Project (NDCMP)
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Weather Mod Training




Watford City, North Dakota

—{:it]'—

Watford City Motto: "Come be C|uTc_.:|.ue.5:’["- |

43'9"M 103°16'50"W

Country nited States
State Morth Dakota
County McKenzie
Founded 1914
Incorporated

Government
- Mayor Kent Felton

mi (1.5 km?)
mi (3.9 km?)

Elevation 2119 ft (646 m)
Population (2000}

- Total 1,435

- Density 964.8/sq mi (371.9%km>)
Time zone CST (UTC-6)

- Summer (DST) CDOT (UTC-5)
ZIP code AE8854
Area code(s)

FIPS code
GHIS feature 1D

Highways
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http://www.swc.state.nd.us/loop.phtml?radar=bowman
http://www.swc.state.nd.us/loop.phtml?radar=bowman
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S5 tracks during 2010

One Green - One Burner
Two Creen - Two Burners
Orange - Burners and Flares
Blue - Dry Ice
Red - Flares
Purple - Ice and Flares
Yellow - Burners and Ice




D2 tracks during 2010

One Creen - One Burner
Two Creen - Two Burners
Orange - Burners and Flares
Blue - Dry Ice
Red - Flares
Purple - Ice and Flares
Yellow - Burners and Ice




Pre-flight aircraft
Weather Brief at Noon
Plan day

Possibly fly

Mix Chemical

NDCMP Weather Forecast

District 1 District 2
Transition (UTC) 0 0
First Second First Second
F ted
arecasts NO SIG HAIL NO SIG HAIL
Weather
Confidence Factor 8 7 8 9
Forecaster: Daniel Brothers
Synopsis

4 capped environment should keep any convection suppressed throughout much of the
afternoon as W ND heats up. A shortwave in W MT this morning is going to migrate E and
should help provide forcing for storms to develop in the vicinity of a cold front that will be
moving through E MT and W ND this evening. Convection could start to occur around 00Z,
which would put it near the MT/HD border. Instability and forcing are a little better for
Dll, and combined with the fact that DI is smaller results in a lower confidence for DI. No
obvious forcing exists for tomorrow, but a broad upper level trough is creeping eastward
and the overall pattern, combined with plenty of moisture suggests that there could be
chances every day for the forseeable future.
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Base Seeding Equipment
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Weather Mod Videos/Flare_burner.avi
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WX Mod — Missions

MATURE. HAIL-PRODUCING
MULTI-CELL THUNDERSTORM






Weather Mod Videos/Suoercell_music.wmv
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Base Seeding
O




Base Seeding Aircraft

Piper Seneca

Cessna 340






















Top Seeding
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Top Seeding Aircraft
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Top Seeding Equipmen



file:///C:/Users/jsepulveda/Desktop/Desktop Videos/dry ice.avi
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http://www.youtube.com/watch?v=itCzY1FGBR4
http://www.youtube.com/watch?v=itCzY1FGBR4
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http://www.swc.state.nd.us/4dlink9/4dcgi/GetContentPDF/PB-2055/2012 NDCMP Final Report.pdf
http://www.swc.state.nd.us/4dlink9/4dcgi/GetContentPDF/PB-2055/2012 NDCMP Final Report.pdf

Pilot Internship Program

Duties

The Pilot Internship Program (PIP)
includes the following areas of
involvement and responsibility:

e Duties of a regular crew
member, both on the ground
and in the air
Record keeping of all seeding
events, times, and chemical
expended
Maintenance of seeding
equipment and materials

General aircraft maintenance

Conduct of seeding missions
according to project guidelines

Visual surveillance of the
weather

Representing the project to the
public

Other duties as required to
meet project objectives

Need to Know?

The NDCMP is a 24/7 project for 92 days, or
longer, and ongoing communications are vital.
However, we understand our interns need to
leave the project early to return to school. You
cdetermine your last day of work on the project.
Each intern is assigned a Supervisor/Mentor
who offers guidance, inside information,

Requirements

Selection criteria for the PIP includes:

Ratings: must have multi-engine
commercial instrument rating
completed by April 30.
Motivation: class attendance,
extra credit work, and overall
enthusiasm for fieldwork.

GPA: Must complete two
semesters of classes (AtSc 250
and AtSc 251).

Flight hours: total and multi-
engine time.

Related work experience.
Successful

Pay is $11 per hour.

You will gain valuable
experience flying in inclement
weather, multi-engine piston
and multi-engine turbo-prop
flight hours.

You will have a chance to hone
your flying, decision-making,
teamwork, communication, and
public relations skills.

Nine intern co-pilots are
selected each summer.

We provide help finding
housing.

completion of an
interview.
Attendance at
Ground School.

Getting Started?

Be sure to sign up for AtSc 250 Introduction

to Weather Modification (fall) and AtSc 251
Advanced Weather Modification (spring) classes.

If you have questions, please contact Kelli
Schroeder with the ND Atmospheric Resource
Board at 701-328-2789 or kjschroe@nd.gov.

For more information about the North Dakota

Cloud Modification Project, direct your web
browser to www.swe.nd.gov/arb and click on ND

Cloud Modification Project.

encouragement and general counsel. An “always-
available” policy gives you access to individuals at
any time day or night for answers to questions, to

accept feedback, and help with project objectives.




Research Captain and Instrument Tech.
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Instrumentation

Research Instrumentation

Project: NASA MC3E

@ RIGHT WINGTIP

LEFT WINGTIP
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. GUST PROBE

* Measures the motion of the air (gusts) relative to the airplane

. EXHAUST

* Outside air that is ducted into the cabin instrumentation (see #5) is routed back
outside via these exhaust ports

. NEVZOROV HOT WIRE LWC/TWC PROBE

* Uses a Hot-Wire sensor element to measure both liquid water content (LWC) and
total water content (TWC) of the air in concentrations from 0.003 to 3 g/m*

OPTICAL INSTRUMENT PORT
+ Window for side-looking remote sensing instruments

INTAKE
. Bnngs ouulde air into a tube that runs through the cabin

in the cabin and records the characteristics of this air
. ‘nw air then exits the cabin via the exhaust outlet (see #2)

. ICE DETECTOR

* Uses a vibrating sensing element to detect icing conditions
* Accumulation of ice increases the sensing element’s mass, changing the resonant
frequency of vibration

. TAT (Total Air Temperature) PROBE

* Provides accurate outside air temperatures at high speeds and flight altitudes.

. T) (Tropospheric Airborne logi DataReport)PROBE

. icing, pressure, winds aloft, and
hui

* Designed by NASA and AirDat to be installed on commercial airliners, vastly
increasing the amount of real-time weather data available

9. CPI (Cloud Particle Imager)
* Uses a three laser system to sample cloud particles from 2.3 microns in
diameter and larger (A human hair is about 100 microns (micrometers) wide)

10. CIP (Cloud Imaging Probe)
* Records the shadow images of cloud particles on a 64 element diode array
* Measures the size and shape of particles from 25 microns to 1.55 mm

11. LWC (Liquid Water Content) PROBE
* Uses a Hot-Wire sensor element to measure the liquid water content of the air

12. CDP (Cloud Droplet Probe)

* Measures cloud droplet sizes from 3 microns to 50 microns

13. 2-D CLOUD PROBE
* Measures the size, shape, and concentration of cloud particles
+ Samples particles from 50 microns to 1.6 mm in diameter

14. UHSAS (Ultra High itivity A | )
* Uses laser light to measure the size of pamcles in the almospheve
* Samples particles from 60 nanometers to 1 micron in diameter

15. PITOT/STATIC TUBE
* Measures airspeed for research data, independent of normal aircraft flight
instruments

16. TAT (Total Air Temperature) PROBE
* Provides accurate outside air temperatures at high speeds and flight altitudes

17. HVPS-3 (High Vol Precipitati )
* Measures the size, shape, and concentration of pre(lpmnon-slze particles
+ Samples particles from 150 microns to 1.92 cm in diameter




Icing Research




Thunderstorms




GPM Microwave Imager (= 1): .
(10-183 GHz2) I o Ty
" { 3
Dual-Frequency B anud . -
Percipitation Radar (DPR): N o
Ku-band (13.6 GHz)
KaPR: Ka-band (35.5 GHz)

% Global Precipitation Measurement 5 S

» The Global Precipitation
Measurement (GPM)
mission 1S an
international network of
satellites that provide the
next-generation global
observations of rain and

SIIOW.
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Flight Tracks

ne Mission Monitor
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Google Earth ("RTMM")
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https://vimeo.com/useri5334505
https://vimeo.com/useri5334505



https://vimeo.com/user15334505
https://vimeo.com/user15334505
http://vimeo.com/55810174
http://vimeo.com/55810174

All OLYMPEX Flights
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Research Projects
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Thank You




