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SYRIS = Earlier detection and immediate response to outbreaks

— EXpoOSUre: People/Animals are exposed to infectious agents

— Epidemic: People/Animals begin to show signs of infection
Outcome: People/Animals begin to die or get very sick
SYRIS Outcome: 80% fewer People/Animals get sick or die

SYRIS _
Identification & Classical
Response Identification

I Classical
Epidemic | Response

Exposure and (Dlsease)\l\

Infection

\

Outcomes
(Casualties/
Fatalities)

Number Affected

Outcomes

Incubation with SYRIS




PHAIRS Team

« UNM- EO data inputs; DSS inteqgr.; PH links

— Karl Benedict-Info tech.; interoperability

— Tom Budge-EO prod. assess.; data assim.

— Bill Hudspeth-Web client & DSS products
 UA- Model inputs / outputs & improvements

— Dazhong Yin-Modeling NCEP/Eta + DREAM

— Brian Barbaris-V&V; EPA Air Quality data

— Patrick Shaw-Stat. analys.; PM, c ;5 character.
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Modeling System
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" Design & Replacement Parameters

Baseline
Parameters

Assimilated
Parameters

Land Cover: Olson World
Ecosystem 10-min. (19km) Res

MOD-12 1km resolution

Elevation: USGS 1km terrain data

SRTM-3 arcsec (90m) terrain
data* resampled to 30
arcsec (1km)

Aerodynamic roughness length:
predicted using 12 SSiB land
cover types

Look-up table linked to MOD-
12 land cover

Dust source areas

FPAR “Fill” class 254-255

Soil Moisture: simulated using a
land surface model
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Observed Visibility vs. Modeled Dust
Concentrations Dec. 15-16, 2003
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Data Processing and
Assimilation




Assimilation vs. Fusion

The process of The process of

replacing selected static including EO image

parameters in an Earth products (at any of several

system model with digital  SIC2 8 BCLEENTS e
pixel values from Earth

. way that the datasets, both
observation data s,ets to vector and raster, are
improve the model’s geospatially registered at a
performance and convert specified scale. This
It into a more dynamic usually requires sub-
(forecasting) form without setting, re-projection and

changing the model’s rescaling of fused data.
Intended purpose.
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Steps Iin Assimilation

Assess metadata & attributes of current model inputs
and of possible EO inputs

— Measurement units
X,Y,z Resolution
Temporal frequency
Projection
File formats
Validity & accuracy
Error & error propagation

Select EO inputs based on highest perceived benefit for
enhancing model output

Replace model input with EO data and compare model
outputs

Iterate with successive EO inputs

Measure improvements at each stage and document
overall performance improvements
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The Baker's Rack

Aims are to: (1) replace
selected trays in the
FPAR rack with regularly
Leat area index refreshed EO digital
" Land cover
Surface conditions ) Soil moisture content data from the
Soil temperature “terrain.” “surface
N Sl s conditions,” and
Surface roughness length “atmospheric”
Terrain Aspect
Slope parameters that
Digital elevation drive DREAM; (2)
(" Air temperature at ground improve model
Humidity .
24, 48, 72 Hour precipitation OUtp_Ut without o
Wi See altering the validity
Wind direction of the model’s original
Geopotential height function: and (3)
Geospatial base Geographic grid convert the model to a

more dynamic forecast.

Atmospherics <




Bare ground class from Olson
World Ecosystem Land Cover

Bare ground class from MOD12 product




Sample Model Runs

Surface
Run # MOD12 SRTM roughnes FPAR AMSR-E
s length

Run la
Run 2c
Run 4a
Run 5a
Run 5b
Run 6a
Run 15a
Run 10a




" eHay,

DREAM Performance
' Before & After EO Data Assimilation

Metrics il Wind Temp. Definition
Speed (m/s) | Direction (°) (K) (M: modeled; O: observed)

Mean

231.40 276.74
observed

Mean . 226.60 275.56
modeled

Mean . -4.80 -1.20
bias

Mean . 51.76 4.09
error

Agreement
index

Yellow values = before EO Data Assimilation
= after EQO Data Assimilation
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Processing Scheme for
Seasonal Bare Ground

Download from
LPDAAC

¢ Import into
Rep.eat process to Daily MODIS| Imagine as GeoTIFF
build cloud-free »| L2G Image using HEG tool

seasonal product ¢

Cloud-free (Generate NDVI Reproject file into
seasonal NDVI using Imagine geographic
product \_ toolset coordinates

Assimilate seasonal New land cover Inputinto

] DREAM
: : product with
NDVI product into static )

land cover product updated bare >
ground category




. Incremental Improvements to

Model Performance

Model Performance Using
Model Performance After NCEP/NMM Weather Forecast Model

Assimilating Earth Observation Data m

36N
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Baseline Model Performance
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Verification &
Validation




January 4-6, 2007

—pm10_observed

(AIRDATA)
—pm10_dream

Indio, CA
Palm Springs,

Riverside, CA
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Magnitude Correlation, Jan 4 - 6, 2007

y = 3.52X
R2 =0.57
n=>512
(8 sites)

800




Timing Correlation, January 4-6, 2007
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y = 0.99x
R2 =0.95
n=24
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Indio, Palm Springs, El Paso, Mission
AIRNOW and DREAM data

—pm_10 observed
— pm10_dream

/)

0 - ‘
2123107 2/24/07 2/25/07 2/26/07 2/27/07 2/28/07 3/1/07 3/2/07
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00




Feb 23 - Mar 01, 2007

—pm_10 observed
—pm10_dream

Palm Springs

El Paso Mission
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System Architecture




Basic Architecture

Mapping Functions Analytic Functions Datafad
AirNOW

¢ PostGIS Data |

Storage Acquisition

MapScript-
0GCWMS 1 ;
MapServer *——————— SOAP S Scripts

(HTTP) cal . Services

Mapping
Functions

| Output post-processing

Geostatistical
Functions

Apache MapModule
Web Server <> (Python)

-

sample DFa:f. ;.Ec:::s GEASS GIS
Client 10208
Interface

DREAM Model

Plotting &
Statistical
Functions Data
Acquisition
Scripts

\

NCEP/NOAA
Nomads

Data Processing / Data Acquisition /

Product Deliver
o Product Generation Storage




Client Interface Prototype:
Time Series

Health Applications
in Remote Segs

PHAIRS Dust Modeling Client

12 hr Dust Model for Lubbock, TX (PM 2.5)

Dust Concentration Plot

Ait Qualty Index Lavel

Dust &nimation Key At - ey N ! —t e
+r Timz Series Target i} ! i faatrh 3 = L L T B,

[1-50ugfm3)

1 ; G !
Hiion | Ja N EER ——————
camaugren : ) i Uk v M 30 40 50 B 70
Northing 26:37:47N  Easting 116:54:.00uf Map Size 4 (151-200ugfm3) . 3
6 (201-300ugfm3) 3 i
B [=300ug/m3) By S SO i UTC Hours

(F2 hour oracast)
Select a Time Series Target Select a City

=3 1 = o
|oREAM 72-hourDust- PM 25w [Lubbock, Tx 1] ||i PLAY || 4;||]||) 200 | Lubbock, TX (33:39:00H-101:49:11W)




Client Interface Prototype:
Density Plot

: 1"M’ﬁ._f_l:.l‘bli’f" Health Applications
'\ : 4 6 in Remote Sensing

-

Legend ; - & i) it fphiais- devel unm.edu/ogi-bin/mapm

@ Denotes Time-Sensitive |

r" - Wilderness Areas

Dust Concentration Plot for Cibola County, NM

[~ [@ Urban Areas

[~ W Waterbodies

Background Layers

I GOTOPO 30-m Shaded Rel

Settings for Time-Sensitive |

12003-12-15 14

Date and Time

Northing Map Size [Smanl | Scale 1:17971957

DREAM Particle Size Class DREAM Date and UTC Time Polygon Analysis Layer | Select Point on Map I Start Dust 1 T T

e Select 3 Layer Idenrtifier E
[oREAM dustoutput- PM25 - | [2003-12-15 14:00:00 | counties =l f Cibola =l e T .
Dust Concentration (ug/m3)




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 |
Download PM2.5 File Clear Date Fields & : ; tat I St 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)|DR 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
:E:g;&:g;;{gbsemd and Modelled DI (350011013 [North Valley 351876 | -106.604 10.0 1.063272094 2007-04-15T03:00:00
O‘;_m'_zm . ‘00;”0“;:;:*“ - 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
\s’ti::g?';.]ah:::&o“emd 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:‘ﬂab'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
Bogin (M-0D-YYYY) End (MODYYYY) SationDNeme (350011013 |North Valley | 35.1676 | -106.604 7.0 29.4794110691 2007-04-16T03:00:00
01-01-2006 ~|01-01-2006 -|40134010-D¥s# (350011013 [Morth Valley | 35.1676 | -106.604 6.0 2B.7514714634 2007-04-16T04:00:00

Statistical Functions




PHAIRS Dust Animation Client
72 hr Dust Model for Lubbock, TX (PM 10)
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Dust Concentration Plot

Dust Animation Key

wr Time Series Target
B Adl 1 (1-50ug/m3)
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B ACl 4 (151-200ug/m3)
B AQl 5 (201-300ug/m3)
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Enhancing SYRIS DSS

@ PHAIRS 7.0 Mapping Client - Netscape

Fle Edit Wew Go Bookmarks Tools Window Help ﬁ
& s e = .
\3 \3 O \3 | % hibp:jyphairs-devel,unm.edu: B0E0 fcgi-binfmapmaduls?_client. py?map_size=smalksdayer=us_census_ti ‘ ng n[f:;:f
u
L =18 45 Home Metscaps Q Search | % Customize... & PHAIRS 7.0M... lﬂ'

al Q Netscape ~ |Enter Search Terms "] a, v i A FormFil v Qear Browser History = P
Iobe

PHAIRS Dust Modeling Client
72 hr Dust Model for Albuquerque, HM (PM 2.5)
Dust Conce niration Plot
e
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EAG|4[151-200ugfm31 il T o e v x» 30 40 50 o 70 =
W AQI 5 (201-3000g/m3) w2k P e
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Generate PDF of Cuirent Animation Step -
L
&= A OF B |pne I - =
S
Easy D Adobe Return to Syndrome Overview ) DREAM Model Output
Creato...  Photoshop ...
@/‘ Jul 15, 2005 11:48:36 AM Report Syndrome | Log Out
GPs Adobe Reader | 4
Pathfind... 7.0 A1 T [ Ir]
EIEREEIES il
iR start H @ &S ¢ H {S)5VRIS - Netscape {E)PHAIRS 7.0 Mapping Clien... || ) PHAIRS 7.0 Mapping ... =t Es T T




Client
Interface

CDC PHIN ] :
- 'HIN Map Servic
MS Network e IH P '

Public Services

Web Server

.Mapping Clien.

WMS Client
Analysis Clien
abular Data Cli

Authentication Clier
Data Discovery Clien
Data Download Clien

Administration Clien
Online User Guide
Project Web Site

Work Flow Services

Application Services

WMS .OGCWMS Service' SOAP .Data Extraction.

Statistical Analysis Servic Direct
Tabular Data Services Access
Spatial Data Services

Eta Retrieval Servit:;.

Data Discovery Services
Admin. Reporting Services
Data Management
User Management
Authentication Services

File System ]

Raster Analysis
. Mapping Service’

CDC National Network
Authentication Services

ESR/ESMF Data Provider

F‘abular Data Provider(;"_"i,

.‘.‘.’.‘.:2-
..1:- - ; &




New Directions

 Particle Speciation

e High Performance Computing

e Land Surface (Source) Updates

e Vertical Profile Verification




