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Classification of Diseases

Infectious and zoonotic
— e.g., AIDS, TB, Influenza, plague, hantavirus,

Degenerative
— e.g. Arteriosclerosis

Environmental
— e.g. Asthma, cholera, meningitis, malaria, yellow fever

Neoplastic
— e.g. Cancer

Metabolic
— e.g. diabetes




Components and Sizes of
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eHA, SYRIS = Earlier Detection and Immediate Response to

L]

fﬁ"' Outbreaks

5

— Exposure: People / Animals are exposed to infectious agents

— Epidemic: People / Animals begin to show signs of infection

— Qutcome: People / Animals begin to die or get very sick
SYRIS Outcome: 80% fewer People / Animals get sick or die
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%’ f} Hantavirus Pulmonary Syndrome

Peromyscus Maniculatus

Reservoir for
Sin Nombre Virus

B HPS Cases
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Reported Predictors &Triggers
Of Asthma

: Tempera’Eure
. Precipitation
. Humidity

. Gender

. Age
. Urbanicity
. Traffic density

A. Outdoor Environment
{ 1. Dust
2. Pollen
B. Indoor Environment
1. Wall-to-wall carpet
2. Cockroaches
3. Stuffed toys




Dust ources and Dust Transport

. "% New Mexico, 47
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®"4»  MODIS Aerosol Optical Depth
4 Dec. 15, 2003 (2055 UTC)
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Changing Ozone Patterns—
Southwest USA
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v % AOD Column Concentration and Type,
¥ 4  Atlantic, Jun-Aug 2002, MOD04-L2

Optical thickness is represented by the brightness of the image; type by color.
Red = sub-ym particles (smoke, NO,, SO,, and other pollutants);
Green = dust or sea salt.
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Location of HPS Cases by Virus Type
as of September 1, 2004

Total Cases (N=379 in 30 States)

Virus Type
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‘%’ ‘; Aims and Goals

* Focus on SW, dust storms, respiratory
diseases, and syndromic surveillance

e 3 thrusts

— Assimilate EO data into DREAM as part of
NCEP/eta forecasting system (DREAM/eta)

— Verify and validate incremental improvements
to DREAM/eta outputs as inputs to SYRIS

— Collaborate with public health authorities to
assess relationships between dust episodes
and respiratory conditions




Domain center at
(109°W, 35°N)
Horizontal semi-
staggered Arakawa
E grid

Horizontal grid
spacing 1/3 degree




#’4@ DREAM/eta vs Observed Synoptic
? "
8 4

a,

125W  120W  115W  110W  105W  100W  95W

Baseline DREAM/eta Simulation
red isolines = temperature
blue isolines = geopotential height




"”44'33,, Observed Visibility vs. DREAM/eta Dust
Y ' -16, 2003
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Baseline and Replacement Parameters

Baseline DREAM/eta
Parameters

ECWMF medium-range
weather forecast model

Function/Purpose

Initial & boundary
conditions; Res.=1°

Enhanced
DREAM/eta

Parameters

NCEP/eta global
forecast model

Olsen World Ecosystems

Land cover; Res.=10min.

MOD12 Res.=1km

USGS terrain data

Res.=1km

SRTM30 Res.=1km

Aerodynamic roughness
length: based on 12 SSiB
land cover types

Estimate dust
entrainment potential

Look-up table
based on MOD12
land cover

Soil Moisture: simulated
land surface model

Res.=2min.; categories
reduced to texture
categories

AMSR-E




Barren Ground
(Most Likely Dust Sources)

Olson World Ecosystems MOD12Q1 Land cover
barren ground class reduced to binary format




Surface conditions<

Atmospherics<

FPAR

Leaf area index

Land cover

Soil moisture content

Soil temperature
9 Soil texture

Surface roughness length
Terrain Aspect

Slope

Digital elevation

(" Air temperature at ground
Humidity

24, 48, 72 Hour precipitation
Wind speed

Wind direction

Geospatial base

Geopotential height
Geographic grid

Aims are to:

(1) replace selected
data sets in the
model with higher

" spatial and spectral

resolution data that
characterize surface
conditions, and
atmospheric
parameters that
drive DREAM/eta;
(2) improve model
output without

. altering the validity

of the model’s original
function;

(3) convert the model to
a dynamic forecast.




"  MODIS MOD11A1 Land Surface
?_ 4 Temperature/Emissivity, Daily @ 1-km
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"4» Sample Model Runs of DREAM/eta and
53: 5 Assimilated Parameters

Surface
Run # MOD12 SRTM roughness FPAR AMSR-E
length

Run 1a
Run 2¢c
Run 4a
Run 5a
Run 5b
Run 6a
Run 15a




"4» DREAM/eta vs. Enhanced DREAM/eta
% 4 (model run 1a vs model run 10a)

Definition

Metrics Wind Wind :
Speed (m/s) | Direction (°) (M = modeled; O = observed)

Mean 5.53 231.40
observed

Mean 4.65 226.60
modeled 4.37 230.38

Mean -0.88 -4.80
bias -1.16 -1.02

Mean 1.97 51.76
error 2.03 47.85

Agreement 0.74 0.74

Blue = DREAM/eta (model run 1a)
Red = Enhanced DREAM/eta (model run 10a)




Dust Storm of December 15-17, 2003
PM,,, Lubbock

PHAIRS Dust Animation Client

72 hr Dust Model for Lubbock, TX (PM10)

-

Dust Concentration Plot

Air Jwality Indew Lawsl

Dust Animation Key

W Time Series Target .

E Al 1 (1-50ugim3) g g el ' .

O Al 2 {51-100ug/m3) s i ‘ SR T T T T T
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AQH 5 (201-300ug/m3) CLERChEL S B ;

W AQl 6 (=300ug/m3) i R ,5—, it Sl SR UTG Hours
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Generate PDF of Current Animation Step




? 7
% % Incremental Inprovements to Model
%

9 Performance

Model Performance Using

Baseline Model Performance . Model Performance After NCEP/NMM Weather Forecast Model

N Umver5|ty of Malta NASA / University of New Mexico NASA / University of New Mexico

University of New Mexico University of Arizona University of Arizona
University of Arizona World Metero|ogica| Organization World Meterological Organization

Baseline DREAM/eta Enhanced DREAM/eta Enhanced DREAM/NMM




Dust Storm of January 7, 2008
PM,,, Wilcox / Silver City

PHAIRS Dust Amimation Client

449 hr Dust Model for User Selected Point {pm10} beginning on 01-07-2008 at 00:00:00 hours UTC

Dust Concentration Plot

D=t Concantration fug/m3)

o % B
Dust Animation Key

Al 1 [1-50ugdm3]
&G 2 [51-100ug/mE)
A3 [101-1500g/m3]
Al 4 [151-2000g/m)
A5 [204-3000g/m3 ]
A6 [=300ugima]

UTZ Hours (starting at 00 hours, 20080107

T

«Wilcox Playa DREAM Model Dust Concentration
»Silver City DREAM Model Dust Concentration




Dust Storm of March 14 2008
PM,,, Yuma

PHAIRS Dust Animation Client
459 hr Dust Model for User Selected Point (pm10) beginning on 03-14-2008 at 00:00:00 hours UTC

Dust Concentration Plot
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Dust Animation Kay
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PHAIRS Dust Animation Client

49 hr Dust Model for User Selected Point (pm10) beginning on 03-14-2008 at 00:00:00 hours UTC

Dust Concentration Plot

Hebrazka

Dust Animation Key
- Time Series Target
LAQL 1 (1-50ugim3)
A 2 (51-100ug/m3)
AQl 3 (101-150ug/m3)
AQI 4 (151-200ug/m3)
AGl 5 (201-300ug/m3)
AQI 6 (=300ug/m3)

D=t Concantration [ugim3)
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« DREAM Model Dust Concentration
»EPA AirNow Dust Concentration (when available)
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Palm Springs

Riverside

El Paso




Ha,
r_!ﬁﬁfg,r 3 Magnitude Correlation - Jan 4-6, 2007
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y = 3.52X
R2 = 0.57
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(8 sites)
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y = 0.99x
R2 =0.95
n=24
(8 sites)
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Enhancing Syndrome
Surveillance Tools

Help

; Login " Public Health Alerts Contact Information

Fever with Skin Rash

"Raw Report Count Local Map of Syndrome

Reports Per Day
L PHAIRS 7.0 Mapping Client - Netscape
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DREAM Data Access and Statistical Wizard

Data Access &

Download EPA PM2.5 Data (returns all data for all sites within the DREAM domain area)

Begin Date (YYYYMMDD} End Date [YYYYMMDD)

u u
Download PM2.5 File Clear Date Fields a I S I c S

Download EPA PM2.5 Data for a Single Site Within the DREAM Domain Area

Bagin Date trrvvumo) £na nate trvvinony - swion o T'glle of Observed and Predicted (DREAM) PM25 Values for the 48-hour period beginning 04/15/2007 (Station No.
a013401 350011013 / North Va]ley)

Download EPA PM10 Data (returns all dat: 10 Save as a CSV file, right click on the link below, select 'Save Link As', and then provide a new filename with a .csv
extension in the dialog box

Begin Date (YYYYMMDD} End Date [YYY

Download CSV File

Download EPA PM10 Data for a Single Sit: Longitude|EPA Obaerved (ug/m3)| DREAM Model Value (ug/m3)|Datetime (YYYY-MM-DD"T"HH:00:00)

Begin Date (YYYYNNDD] End Date (YYYYMMDD)  SwdenDNa 350011013 |North Valley 351876 | -106.604 1.0075000279 2007-04-15T00:00:00
4013401 (350011013 |North Valley 351876 | -106.604 7.0 0.94680714626 2007-04-15T01:00:00

350011013 [North Valley 351878 | -106.604 8.0 0.9998162003 2007-04-15T02:00:00

:;j:ﬁ?;;:;;g?s?bsewed and Modelled DI (350011013 [North Valley 351876 | -106.604 10.0 1.063272094 2007-04-15T03:00:00
O‘;_m'_zm . ’mé”SZ?J’TC - 350011013 [North Valley 351876 | -106.604 100 1.1059926713 2007-04-15T04:00:00
350011013 [North Valley 351878 | -106.604 10.0 1227573542 2007-04-15T05:00:00

350011013 [North Valley 351876 | -106.604 9.0 1235294087 2007-04-15T06:00:00

;Q::&?';Jzk::y:?bsewm and Modelled DU (550049013 [North Valley 35.1B78 | -106.604 8.0 114150731 2007-04-15T07:00:00
e F 350011013 [North Valley 361878 | -106.604 7.0 2136764386 2007-04-15T08:00:00
350011013 [North Valley 351876 | -106.604 7.0 3928309083 2007-04-15T09:00:00

350011013 [North Valley 351878 | -106.604 7.0 6509659225 2007-04-15T10:00:00

‘ﬁ’f:’”ab'e of Observed and Modelled Dt (350011013 [North Valley 35.1B78 | -106.604 8.0 9005882389 2007-04-15T11:00:00
Do (NWODYYYY)  tation ID Nama 350011013 [North Valley 351876 | -106.604 9.0 21024263957 2007-04-15T12:00:00
01-01-2006 =] |40134010-DYSART 350011013 [North Valley 351878 | -106.604 8.0 2.2692646234 2007-04-15T13:00:00
350011013 [North Valley 351878 | -106.604 7.0 2.22933681831 2007-04-15T14:00:00

View a Table of Observed and Modelled Du 350011013 |North Valley 35.1B76 | -106.604 8.0 2.01568823799 2007-04-15T15:00:00
Bogin (MILDD-YYYY) End (MILDD-YYYY)  Station ID-Name 350011013 [North Valley 351878 | -106.604 8.0 1.9149264869 2007-04-15T16:00:00
01-01-2006 ¥ 01-01-2006 ~|40134010-D¥s/ (350011013 [North Valley 35,1878 | -106.604 70 4448529552 2007-04-15T17:00:00
350011013 [North Valley 351876 | -106.604 6.0 6.8639706163 2007-04-15T18:00:00

350011013 [North Valley 351878 | -106.604 6.0 12.3272054336 2007-04-15T19:00:00

350011013 |North Valley 35,1878 | -106.604 6.0 20.8937504712 2007-04-15T20:00:00

350011013 [North Valley 351876 | -106.604 2.0 27.4044121013 2007-04-15T21:00:00

Generate Statistics for a Single Station for (350011013 [North Valley 351878 | -106.604 4.0 30.1459564862 2007-04-15T22:00:00
Date (MM-DD-YYYY)  Station ID-Name 350011013 |North Valley 35.19 -106.6 missing 301911774804 2007-04-15T23:00:00
01-01-2006 x| |40134010-DYSART 350011013 |North Valley 351676 | -106.604 6.0 31.2290444094 2007-04-16T00:00:00
350011013 [North Valley 351878 | -106.604 7.0 32.4169130886 2007-04-16T01:00:00

Generate Statistics for a Single Station for (350011013 |North Valley 35,1878 | -106.604 8.0 30877940795 2007-04-16T02:00:00
Bagin (MH-DD-YYYY) End (I-DB-YYYY)  Station I0-Name 350011013 [North Valley 351876 | -106.604 7.0 29.4794110691 2007-04-16T03:00:00
01-01-2006 +| 01-01-2006 ~|40134010-D¥5# (350011013 [North Valley 351878 | -106.604 6.0 28.7514714634 2007-04-16T04:00:00

Statistical Functions
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) Premature Mortality Risk
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%

4 Attributable to PM, .

a,

51-75  Deaths per

76-100
B 101-125 100,000

B >125  adults
urce: Scrence 307 (25 March, 2005), p.1860




eH4

o % Leading Causes of Death, Worldwide:
i 9 for 2002 (Estimated)

Cardiovascular 16,733,000 (29%)
Infectious & parasitic 14,867,000 (26%)
Malignant neoplasms 7,121,000 (12%)

Violence/injuries/ .
Accidents/suicides 15,168,000 (9%)

Chronic lung +3,702,000 (67%)
Pregnancy-related 2,972,000 (5%)

Total estimated deaths
Other 2,398,000 (4%) = 57,029,000

Digestive disorders 1,968,000 (3%) Nearly 15,000,000
(> 25%) are attributed to

Neuropsychiatic dis. 1,112,000 (2%) Infectious diseases
Diabetes mellitus 988,000 (2%) (UN/WHO)

Source: Emerging Infectious Diseases, 2005 Centers for Disease Control and Prevention




?HA"‘? Net Change in Components

tﬁ,, 5 of Human Well-being

G\obal Orchestratiop, ‘echnoGarde,,

Order from
Strength

Global Adagti
Orchestration I'.'I-u-gmr;!II TechnoGarden

B indusirial countries

DECREASED

Adapting Mosai¢
Scenarios: Reactive on left; Proactive on right

Source: Millennium Ecosystem Assessment
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v PHAIRS Research Team
¥ 4 |

* Pl & Co-PI » Research Assistants
—S. Morain (UNM) - cB;a"y SZ’LCthZ (UUF‘LM)
—W. Sprlgg (UA) — beeéena anay ( )

Proiect Scientist — Chris Cattrall (UA)
roject Scientists — Patrick Shaw (UA)
—A. Budge (UNM)

.  Public Health Partners
—K. Benedict (UNM) — City of Lubbock Dept of Health

—W. Hudspeth (UNM) — Pima County Dept of
—T. Budge (UNM) Environmental Quality

—D. Yin (UA) — Arizona Dept of Health

_ Services
—B. Barbaris (UA) — NM Dept of Health
—8S. Caskey (SNL)

— UNM Health Science Center
—D. Holland (NASA-SSC) _ ARES Corporation
—J. Speer (TTUHSC) — ABQ Air Quality Office




Managemant of the Urban Environment to Achieve Sustainable Human Health and Wellbeing
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