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Earth System Models:

Pollen REgional
Atmospheric Model
(PREAM)

Decision Support Model

Earth Observations:

MODIS-pollen signal
Landsat- Juniper type

Ground
Measurements:

Phenology
Juniper forest types

Pollen- Tauber Traps,
Burkard samplers

Regional Climate
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Decision Support:

EPHTN — New Mexico
SYRIS — Southwest, OK &
X

\ 4

Benefits:

Alert public health Systems
to:

Pollen Sources
Pollen Release Timing
Pollen Dispersion




Limitations of Pollen Sampling

Lack of stations

Count frequency & reporting lag time

Different sampling instruments Rotorod Sampler/Burkard Spore Trap
Only indentifiable pollen “grains”

Expertise in counting/indentification

Refusal to release sampling information-”We do not reveal the sources for our
data for privacy and proprietary, competitive reasons. Some pollen counts are
conducted privately, and are not meant to be broadcast to the public”
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Pollen Timing

Growing Degree Days - the average of the daily maximum and
minimum temperatures compared to a base temperature, T,
(usually 10 °C)

ase’

Response to length of day

Phenology- first bud break observations
Climate

Weather

Species differences



Top pollen-producing species

Los Alamos Albuquerque
juniper fnu!berry
juniper
pine ash
Alternaria* goosefoot
oak cottonwood
ragweed .
goosefoot pine
Cladosporium® elm
Myxomycete* aster
cottonwood ragweed
mulberry sycamore
aster oak
elm willow

*fungal / slime mold spores



daily pollen counts (grains/m?)

2006 Los Alamos daily pollen counts
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Top pollen-producing species and
their pollen/spore sizes

SPECIES  SIZE (um)

Myxomycete* 5-15
Cladosporium® 16-18
Alternaria* 15-90
mulberry 15-25
aster 18-25
ash 18-28
ragweed 19-20
sagebrush 19-24
juniper 20-30
oak 20-35
grass 20-100
goosefoot 20-35
willow 24
cottonwood 25-35
elm 25-35

pine 45-85
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Fig. a. Juniperus virginiana pollen grain. b. Response of Juniperus sp. pollen grain to hydration were the interior germ plasma

(intine) separates from the outer wall (exine).



Increase in mortality of

Pollen and Respiratory Disease:
What little is known?

Poaceae pollen concentrations [grains per m® air)

these disorders: w22 221 e i
Relative nsk Helative risk (355 Cl) Hefative risk (95% C) Aclative risk (95% C)
Lardiovascular disease 1.000 1015 (1-002-1-029) 1-012 (0-B94=1-025) 1-0ol (1-03s-1.0a4d]
Chronic obstructive pulmonary disease  1.000 1-095 (1-053-1-139) 1-124 {1-069-1-181) =
Pricufmonia 10003 1-104 [1-049-1-153) 1-093 (1-0623-1-168) 1-168 (1-07 f-1-Jak)|
loia 1003 1019 (1-010-1-028) 10458 (10081031 L0431 02s-10og

¢ High concentrations of pollen allergens have also been shown to occur in thoracic particles (<10
microns in diameter) and respirable particles (<2-5 microns and these correlated well in time with
airborne pollen concentrations. ... airborne pollen results in exposure of the lower airways and
lung to pollen allergens.

* The association between air pollution and the number of daily deaths may be related to the
inflammatory potential of very small particles

e ...suggests that high airborne pollen concentrations, which nowadays are mainly seen as triggers
of allergic symptoms, may have far more serious effects than previously thought.

?Bert Brunekreef, Gerard Hoek, Paul Fischer, Frits Th M Spieksma. Relation between airborne pollen concentrations and
daily cardiovascular and respiratory-disease mortality. Lancet Vol 355 (2000): 1517-8.

March 2008



Decreasing Spatial Coverage

PHENOLOGY as an INTEGRATIVE SCIENCE for ASSESSMENT of GLOBAL
usaNN

PHENOLOGY NETWORK

NATIONAL

CHANGE IMPACTS

Jake F. Weltzin and Mark Losleben

Tiar L Intersive Science Sites

Tier ¥ Volunteer and
Edueation Netwarks

Tier & Bemote Sansing

Increasing Process Knowledge
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USA National Phenology Network, National Coordinating Office, Tucson, Arizona

a USGS

acieace jor achenging world

A National Phenology Network

Phenalogy is the study of periodic plant and animal life cycle events and how thass
are influenced by seasonal and interannual variations in climate. Examples include
the timing of leafing and flowering, agricultural crop stages, i ct emergence, and
animal migration. All of these events are sensitive measures of climatic variation and
chang are relalwely simple to record and understand, and are vital to both the

Fhenology is an essential
companent of the biosphere

Phenalogy can be used as a nrﬂdlrrnr for a varaty of proc and variabl

importance at local to global scales. F‘her\:lagy maodulates the abhundance and

i s, their i i fi

thair effacts on fiuxes in watar, anergy, and chem cal alaments at various scales.

Phenclogical data and medels are useful in agriculture, drought monitoring, and

wildfire risk assessment, as well as management of inv 3

infectious dizeasas. Integration of spatiall ensive phenologi

models with both short and long-term climatic forecasts offer a powerful agent
to ongoing and future climate change. To fully utilize the

natwork of integratad phanciogical obsarvations, linked with other misvant data
sources, and the lools lo analyze these dala al muliple scales
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PHENOLOGY: THE PULSE OF OUR PLANET

Spatial patterns of Pheno-metrics

Tier 3: Volunteer & Education Metworks: Citizen Science, Education, and Outreach
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Integration of spatially-extensive p data and with both short and leng-term climatic
forecasts offer a powerful agent for human adaptation to engeing and future climate change.

FHENOFIT: A process-bosed tree distribution model

Sprang index based on first leaf date for lilacs
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DREAM - UofA numerical
meteorological particulate
transport model

NASA Remote Sensing

PHAIRS Dust Animation Client

49 hr Dust Model for User Selected Point (pm10) beginning on 01-07-2008 at 00:00:00 hours UTC

e

Dust Concentration Plot
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http://www.atmo.arizona.edu/research/dust/dust.html



Juniper density

Class S039, Colorado Plateau Pinyon-Juniper Woodland
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Residual reflectance

Residual reflectance

Site 4
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The SYRIS system provides:

Real-time, Syndrome-Based Reporting Tool

2-Way Real-time Communication System - 24/7

Automated, Immediate 'Alerts' to Public Health Officials (PHO's)
Health 'Alerts' to Vets, Doctors, Hospitals, & Schools
Web-Based Tool for Easy Syndrome Entry and Communication
Geographic Mapping of Disease Outbreaks

Connects All Health Care Providers to a Common Database
Instantaneous Geographic Mapping of Disease Outbreaks

Full compliance with the requirements of Public Law 109-417 (the Pandemic and All-Hazards
Preparedness Act)



Help

[ Login Public Health Alerts = Public Health GIS Analysis @ Public Health Alarms Clinician Information |
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SYRIS will be used by Public Health Officials for interactive display of PREAM pollen maps, syndrome
reporting and alerts



Source Questions:

Pollen emission is controlled mainly by near-surface atmospheric conditions. Critical questions about pollen release
and transport needed to be addresses to provide necessary data for verifying and validating PREAM inputs and
outputs.

<> What are the meteorological conditions that promote continual pollen release?

<>What is the quantity and pollen size distribution at time of release’

<>What is the effect of hydroscopic and weight gain on transport?

<>How can we verify our estimates of pollen production and transport!

<>What is the size and density of juniper populations! What is the percent of male trees in the population?

<> What percent of pollen is deposited beneath the tree and never entrained in the atmosphere?



Project Participants

Organizational Roles

Responsibilities

Luvall & Sprigg

MSFC- PI, UA science
PI

Overall project science,
model developement &
application
management

Losleben, Levetin,
Van de Water

Nat’'l Phenology
Network Univ. Of
Tulsa, California State
Univ. Fresno

Juniper pollen data
collection/analyses

Nickovic, Pejanovic

Consultants

DREAM & PREAM
modeling

Levetin, Zelicoff

Univ. of Tulsa, UNMSM

Allergist contact

Huete, Luvall

UA, NASA

ESR data management
& assimilation

Hudspeth, Budge

UNM Earth Data
Analysis Center

Develop & test new in-
puts to PHAIiRS client
server and WMS sys-
tem; Project reporting
and documentation

Krapfl, Myers, Zelicoff

NMDOH, UNMSM and
ARES Corp.

Defining end user
products; Transition-
ing to end users, SYRIS




Year 1 Deliverables
Pollen Sampling Activities

Identification of Juniper communities — Juniperus asheii Dec09, Juniperus sp. Feb-Nov
Pollen timing concentrations/size distributions - Tauber Traps & Burkard samplers
Humidity effects on pollen weight/extine separation

ID & Obtain pollen count data from creditable sources

Remotely Sensed Data

Track phenology to ID pollen formation (MODIS)
Identification of Juniper communities (Landsat, GAP data)
Spectrometry measurements from of Juniper pollen phenology.

DREAM Modeling

Pollen size distribution characterization
Surface pollen concentrations
Humidity effects on weight

Spatial /time resolution
Parameterization & Optimization

Public Health Support

Modification of SYRIS to accept pollen tracking data
Preliminary data products for EPHTN

Recruitment of allergists for SYRIS

Hospital records for asthma and COPD
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