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— Simulating; & Predicting Airborne Dust With Weather
Models & Remote Sensing Improvements

— Simulating & Predicting Surface Hydrology in
Complexlerrains
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Elngus responds torweather & climate

\When fungal spores hecome airborne and are inhaled,
[nfection may occur

— Flu-like symptoms (fever, cough, etc.) in early stages

— May move from lungs to other parts of body

Range of cases

— Asymptomatic/Inapparent - 60%

— Mild to Moderate - 30%

— Complications - 5% to 10%

= [Fatal - less than 1%

sNIREgIonal mentality/mornbidity. B

2004 severe cases: AZ = 3665, USA = 6056
W2 Deaths: 6-10% of reported cases (estimated in AZ)
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ATHEUMWTY hPubliciHealth Applications
| 3 4 in Remote Sensing

= Objective: an operational (dust) forecast system
for human health decision support

= Principles:
— Numerical models, for objectivity & multiple use

— NWS models, for world-wide use & eperational
continuity

. — Satellite sensors, to cover the globe

- - = IHigh| resoelllieiergreateracculecy
SNnternational, for an intercontinental problem
— Public Health Advisors, for practical design
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= Domain cénter
at (109°W,
35°N)

= Horizontal grid
Bl spacing,1/3
] degree
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NWS' Global/Heurly: Weather Products
Vegetation

1km x 1 km USGS Global Vegetation Data to
Define Dust Source Areas

Topography
1km x 1 km USGS Global Topegraphy Data to
e Define therModel Topography,

-

= Soil types
“FAO Global Soll Types Converted'into Model Soll
Texture Types
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s72-48-24-12-6-hour Forecasts
— Regional, city-wide, or in your district
— Dust concentration at any height

— ‘Critical-concentration-level” arrival/departure time

— Map,, 3-D visualization, ...

SEPRAST dust eventisimulationsss

=Pinpoint dust sources & simulate areas/times
affected
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= Case studies:

— Odessa & Lubbock, Texas
- — Phoenix, Arizona
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Monitering Sites

“TX, continuousl y
measured the fine
fraction (PM, ) of

aerosol dust.

How well did the
DReAM model

perform in predicting
the timing, duration

and magnitude of the
event at each of these
stations for the three
events?
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) PHAIRS 6.0 Mapping Client - Mozilla Firefox =2 -
File Edit View Go Bookmarks Tools Help

<::I - I:L) ke %‘ (X @ [|_| http://phairs-develunm.edu/cgi-binfmapmodules_client py?map_ ]:] @ Go “Q'
[ij PHAIRS 6.0 Mapping Client |

PHAIRS Dust Modeling Client
72 hr Dust Model for Lubbock, TX (PM2.5)

Dust Concentration Plot

Air Juality Index Levsl

Dust Animation Key ] 4 ki -
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PLAY m m Lubbock, TX (33:39:00N-107:49:11W)

Generate PDF of Current Animation Step
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PM2.5 Lubbock, TX

Dust Concentration Plot

Air d3lity Index Leval

20 40 &0

UTiZ Hours
[F2 hour foracast)
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Point-by-point comparison between model output and in-situ
data

= Peak hour: the UTC time of day that the one-hour PM,, .
maximum occurred

= Magnitude: the highest one-hour mean PM, - (ng/m3)
concentration observed during the three events

o —

=L Duratien: the length,of time the localipepulation may havess
L BEEN exposediiortrnealtay dustievels according to EPA
“(daly averages of 65 pg/m3 for PM ;)
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Peak Hour Comparisen — All Sites
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Next: 72-hr PM10 concentration forecast...
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— Observed — Modeled
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PM10 at Stanfield (miles away from the accident scene),
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Tools Help
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phairs-develunm.edu/cgi-bin/fmapmodules_client
TH.4,
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in Remote Sensing
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Concentration (ugﬁn3)
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te: Asian Precipitation (top nperature (bottom
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= “Haihe basin andtarea to the north will'see
reduced runoff due to higher temperatures
and reduced rainfall, especially in summer,
adding with population growth to cause
socioeconomic problems.”

o —
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PEE@Special 'Rebgrt on The Regienal lmpacts, of
Climate Change: An Assessment of Vulnerability
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 Develop anew generation hydrology model

eTest under real conditions

o —

» Operational watershed forecasts

* Understand shallow water processes L s
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PLEXITY OF THE MOD
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Nov 2004 preC|p|tat|on case

Model resolution: 1km
Domain: River Piva in Montenegro

3-day model simulation driven with observed
precipitation
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Comparison of RADAR derived precipitation (L) vs the model (R) from a
summer 2005 severe weather and flash flooding event over Phoenix. The

model was 3 hours too soon with the convection, but did well for location
and amount of rain. (courtesy Mike Leuthold)




= Examine consequences of climate change?
= Develop flash flood warning system?
= Explore methods of soll erosion and water pollutien

control?
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RESOLUTION DUST MODEL
R DEVELOPMENT (WRE/NMM)

D-RESOLVING (1.8 Km WRF)

OPERATIONAL FORECAST SYSTEM
UNDER TEST FOR ARIZONA

ikl
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= HYDROLOGY MODEL CAN BE TESTED
FOR HAIHE BASIN
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Modeling: Dezrore) (i, Slogacan Niekavie, Zavise Jepfie, Micmpzel Eatigele
Eoracast Verificaiion: Bz Barbarls i Thor'ne,—Anna:Bnt_t' Viahier - PatickeShaw
CaneiEREEciensics: Gary Sanders, Tlom Budge, Don Holland

Health Applications: Susan Caskey, Chandra Bales, Shirley Baros, Mike Inglis, Alan
Zeliicoff

Product Design, WEBE Page, Data Support: Bill Hudspeth, Karl Benedict, Marvin
Landis

Advisors: Beth Gorman, Wayne Byrd, Ken Komatsu
Integration: Stan Morain, Amy Budge, Bill Sprigg
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and the Arizona and New Mexico Departments of Public Healthrwho review our work
and keep us on a practical course. The project is sponsored by NASA’s Earth System
Science Directorate.
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