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Passive Samplers and Geostatistics
The fiest major developmeant i mappng air
quality was adapting air pollution passwve
sarmpless for use In forests. Simply design-
od, rellable. and nexpensive, the samplers
ey litthe maimtnance and no koot
or special arvironmental conditions. Pas-
aive samplers can be deployed over wide
areas to gather daca for large -scale models,
while dense atallation permits decelod
pictures of spedal-interest arcas.

“The USDA Forest Serviee Riversade Fro
Labogamory ks in the torefroat of tesing and
divedoping passive samping eohinigues o
foresmy nesearch” nores Byinarowicz

Passive samplers hold faers coatnd with
chermicats thae meact with spocfic e pot
utants. After a presaibed exposuro, (ussally
WO weeks), sdeatisss desenime, o the
Bharacory, the amoont of poliuants on the
filters. From ths messurpmens they caloulane
pobutant copcentaions in the air,

A secand imparsant devopment was
successfuly using ArcGlS Geostatsticd
Analyst for air auality modeling over moan-
talnous lindscepes. Geostatisdod Analyst is
a software package from Environmental
Systoms Research instimum (ESR1 of
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Redands. CA. thar uses geostatistical toch-
st modil the way air poliitants an
distribeed over landscapes.

Initial Tests

Bymerowicz' ream test demonammned the
power of combiinmy passive filter deploy-
munt and geostatstical-based mapping in
the Carpathines Moutttains of Centml
Europe. Beginneng i 1997, mogether with
European coleagues, Bytnerowicz mea-
sumedd cone, marogen dioxidie, and sdfie
dioxide concentracions & 32 locations
tunning theosugh five countries

With czone data » band, Bytmerowicz and
Witold Fraczok, ESRL sod topographic
foemarkan In corpunetion with the
gaostatsncal mapping peogiram o anatyze
thowr diats Their msulis—ostmares of
czone leveds throughour the Carpathians —
were displayed [ on easdy grasped foomat, 8
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map with ozone levels represented by differant
cotors. The roops depcied how sl quality
varieed onver @ large area (spacksl vadabdiey). Addl
tonaly, comgmsrng maps of the same ava B
difflorere tine periods showed how polution
leands varted] ey b (enpond weladity)
Ormore concenimions wee sdevated throughow
the Canperhian mnge. suggesing pomnial ok
pifects on vegetamon The researthons conciadd
that the passive sampler nenwork needed m be
four s as dense for relablie estimates bocause
ogono concemraions yvaned subsiannally

California Mountains

With rhes hashe methodology now wirked out,
Bytnerowicz, along with Michee! Arbaugh,
Trant Procs. and ather USDA Farest Ser-
Vice colleagues, further developed, ested,
and applied passive samplers for o varery of
polutanes. The scenists also gonmmued m
work with ESRI to ndne the statisncal
MO progrem.

Eftorts focused on measanng and mapping
ozone and nitrogenous (nicrogien-containicg)
ar pollutian in the Son Bermaedinog Moan-
tans and the Sierra Nevada A fucther goal
wWas 1o flgure our bow rsch nitrogan was
entenng ecosystems from the air This was
essential Infonmation necded by ecologses
seeking 1o explan bodivessity changes they
ware cbsarving in widlands Bytnarowicz
and colleagues adapted cormmercially avail-
abte passive samplers for nltrogen oxides and
ammonia and, in addition, doveloped a pas-
sive sampler specitic Ko nitic acild vapor

Most of the polunon affoctrgg the San Bemar
dnos comes from auomobies, agnofoend
cpemtons, and Industry in the greamer Los
Argales aroa. Two mator pofumnes. ogone and
witc acd vapor Inflict direct injury on coelifers,
cansing neede lesons and discokoion.

Inreconr studes, Bynerowicz found mhar,
becaso of nooesed sprwd. a beger pormon of
thy: Son [Bemardon Mouncars & exposed to
desvated coone concercrations than 30 m 40
yosars agic, And enven thoogh peck concormanions
e bower than in the: 19708 averge aoone

LD IIEEDNS sty Hilgh Dhecs s ndumme: viles
am devarod These concentranions can dameg?
susceprible wetation

“Farty yoars of uxposun tooar pollurion was
animportant factor in weakening and kiling
trees that eventually bumed i the 2003
conflagmuon” explains Bymerowicz “Tha
wiskenad trees succumbed 1o hark beetle
infestanons and droogne”

Addniomally, elevind ceone levels caused oes
1o drop needles from pror years mather than
retaining four o five anral sets; desd peedles
and branches that acoumubaed o the groand
conmibueed fad 1 the fire

Indirect affects of smogen polhsion also
nocr in the San Bemardinos. mainly from
e skl vapor and preticubate nlirate
Because Soothem Califomia is and, most of
the hitrogen enters fomests and othes
PCOSYSTemS v o dry foam. bue It some years
fog deposition is amportant.

Bytneowicz’ mseach demaonstinees 5 stegp
gradions in nene: aod vapor and ammona
concenracons, with very high nitrogen
deposinon In the westom Sen Bemandnas and
lnwer deposinon i the eastam sections. Nitric
ackd vapar concermatons ans Bgh rooogh n
the wist to potentialy injure vegeraton directy
In contrast o the San Bemarding Moontains,
mexst of the pollution affecting the Skerm Nveds
Brkowess i from tho Son Francsco Bay Arcs and
agrcufnueal aceas i the Contral Viskery, The: e
form of nEmgen depostion B Amemonim on.

Bymerowicz and his research group mapped
polhaant levels over the Skeem Neveds

determine where problom arcas wire
Incated . Pollutant levels are devared througdh-
nut the westem slopes of the Sieees,; in
southwestem Sem forests. pollutants volam
air spualicy standands Thoogh many miles
from poliution sowces, concentrations of
aznne, ammonts. and nitme acid vapor in
these forests are high enowgh o atfect the
healehy of yegetation, reduce blodiveesity, and
pose health hazards
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Sarpmsirgly, the mesults aso showed high
ozane concommmtions in the lightly populated
et Sierra Nevada, espedally 0 the vion-
Iy of Mammoth between May and Seprem-
b By dephoyng addtionil passive samplors
dhorg the San Joacuin Valey, Bytnesowics
showed that presochemica Simog was msees-
i the Skerm via thes valiey dunngg the summer
months when the pevvalngg winds corme from
tho southwest

Serpentine Grasslands

In spring. serpentine grossdands display a
weasune from Calfornkss past—Its native
widfowers, When non namve grasses and
other plants were introduced into Califormia in
herge quantinies dumog the st rwo conturies.
the Jow nitrogen lpvels 0 serponone sols
kopt sxofics o

Bur the latese nawes ot gooed during the lase
e decades exotic annual grasses have
made substantial progress invadng scrpen-
une sods. throamening specis ko the Bay
checkerspor biterfly that dopend oo natie
flom. Researchee Stuart Watss, whio has stodied
serpenone grasslands for many years, pot
st a cormplex prede when b tigared o
thar nkrogen was buing deposited o sampen-
e aress locaad dowrmind of urban aress o
adacont i heavily mavelod mads

“Passive sampler networks developed with
assstnce froon Bymerowicz rsdled down
partesns of nrogen deposinon on reglonal
scales as will as fne-scaln pattoms near
frecways” says Wiss Ammonia, which
Incressed o concentration after the nero-
duction of caralync corvertors. deposis
euilckdy from the air dieectly anto plants and
sob I rumed o o be a majoe accor in
axotic ewistons & Edgeavood Park in San
Mateo Comnty, as woll as otheor locanons:
Weiss found that in the shsence af grazing,
which tords 10 control exon wrassas, mmy
sarparving grasslands am
oW ot Tisk,
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...To Management

A Conversation with Andrzej Byterowicz

How dows your work assise governmenr agancing 10 manage av qualty while keeping
the health of forest ecosystems in mind?

My work provades g wary 10 obtain data showr se pobutians in foreses. snd 10 model, om
e data, ulr quuley und nilrogen deposition on i lndscape scale. In pasallel. other
researrhers ame dovoloping procodures o ooloct bwologead dara, for esample. spocies
distribution und the sensitivily of ndividusl specias to oantain polkianis. With s pemary
Peological ddma sciennists G mnded beodogcal mspense 10 spessic rypes antd levels of alr
pollution

Litmatcty. by combinmg ar quasity and Bokomcal response models, scentista will be abile
o Ol loriee e g e rish Lo spoctic Sl lunds Do s podutungs [his wil
peowda the informintion needod by govermmont agencles 1o manage ar quaity wih
corsidaaton [oe ecosysiom health

Cowld it forest manager work with the Pacific Southwest Research Station (o monitor
spocific areas more closely *

Miriagiess beave: phaged sssendlil moles In oue resenech 16 ditte. These mcloded dscussing
foros! managiomen ssues and helping us o dentify important avesues for reseanch,
Forest managoment sl ako asssted in the sctus sstallateon aned meinmranoe of pessiv
sanplers. and colliected the filiers for bomtory anatysss. Firnly, managers cosuthored
repors and artcles ssomosng fom o jolm reseach

Foress managers miy be nteresisd iy obilaning dotaked diatn when binds we a sk 1o
high air podutant levels or whon forescs show symptomns of potlitant dimags:.
Reforestation of areas prone 1 ozone polation. for examphke. could be best socomphsholl
fry weonding planes Bt gre oeone sensitive: Puble hesth 14 dao an ssae—whan
ppropaate, mursgers couki warm insuspecing recreadional users aboos bl poliutare
loveds which of e aggoavale sginnory dnesses W wakoomss Invoheer et of feos)
managers in o resoarch program. Our resesech group will desmn @ nelwork of pessive e
samiplers and tram managers o set Ug and emintain thien

Does youwr research have a bearing on reforestation?

It reakies sense (o plant troes Lhat ame léss ozone sersithy in iress prooe (O polluson. I
currend seseueh on the Swiss stone pioe { Fnwes comdbad | foand e Carpathians: we
e colletting seads from popoliathons ol trees Lhat Gifer with respect W ozone senstiivey.
wond lesiing gerrninated seeUings atiingl conmrollod ceone vids

What abouws monicoring air potlution caused by forest fiens?

Evahutimg] polkition causied by smoki 15 oo of our major resewrch giforts, O pisirm
network of pessive sernplens in e Skera Newvisds provides oog-Lenm manitorng. We s
i the process of lesteg peesve sampless for aditions poiatants o both wild and
presenbed fires A turther sccomplshiment s instaliasion of monkonng eauitpmant In g
portabie mrader in colisbonation with Dr. Robort Mesetman of the LSDA Furest Servor
Racky Moonmam Reseanh Stavon. The sat-op has bean Beld ressed and 15 avallabi for
future imeonitonmid mnd rescanch
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Multiple Seales: wm““f -
tions over wildlands can be mappied over
lwmdmorthM!



