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Research Questions:

What ecological characteristics predict WNV incidence, controlling for location and time?

What do those predictors tell us about the dynamics of WNV in New York?
Rural vs. suburban vs. urban?

What do the spatial and temporal model components tell us in context of prevention?
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Integrated Nested Laplace Approximations with Stochastic Partial Differential Equations

It's Bayesian... and spatial... and temporal.
Prior
~ P(Bl|A) x P(4)
) = 5
Posterior

Evidence (data)

And it runs in




<EPA

United States
Environmental Protection

Agency

Datasets

Detroit Boston
Hait:
@
Philadelphia
Wash
Washingten Sl
asichaier
Atlanta HEwiRoonell
L e i
4
oot
s o) 2
it 2 Commack
Esri, HERE. DeLorme. L : } Tk smingwi
Mapriyinia, & \ i
Miami ©OpenStrestMap contributars, 24 NHA Haup pauge
and tha GIE user community . N L 0
- b Cenfial 1Ehp
- e s Brentwood
i =
Hicksville 1 ; o
Fres b =L .
..‘,‘ | arden Cit P i L 7' i
b o a
ok Manhiatian { @i Hempstead oo A e
3 : o n .
» i !
South )
i Richmond L
He Iy Stream
Froef
awt : : * ’ -
7 i g L Ocranside ik i aionai Seash
taten ;
sland . . : e
. = e P
‘ - e
. :

0 27555

Mosquito Trap Sites

N -
GeoBase, IGN, Kadaster NL, Ordnanc

km
11 16.5 22
Vapmylndia, @ DpenSireethlap conii

Sources: Eefl, HERE, DeLomne, Intermap, Incremant P Cerp., GEBCO, USGS, FAD, NFS. NRCAN,
Survey Esri Japan, METI, Esri !
ars, and the 218 User Community

= (Hong Kong), swisstopo

OO o o
B E el Hamplon
) Bosion
Chicago Dot oot Vst Wl
Hornich
Philadelphia b
S Louis Washington Sy
Eaxt Haddar
or
Atlanta 4 Ham e
i Landen,
e
Branfad
Shelton
N 1 avEn
Brandord e ot o *: 1d S aybrook
il Gt o
Miarmi Trumbadl
Wi
1531 HERE. Garmin. @
IV EanstresiMap centributers, o
anct the GIS ussr community [0
T et
Harwak
Grezngort
Sresmnch . .
R bl i ek
Syt
R -
Ham:c e .
-
= Rosbebe
®
= 1o Eavegy
o e« @
W schington Weet ot on
Vaizy.Strzom
Neodisre
®  Mosquito Trap Sites
Km
0 5 10 20 30 40 Sourcas: Eari, HERE. Garmin, Infermap, inerement P Corp., GEBCO, USGE. FAD, NPS, NRCAN

OpenStreethiap contributors, and the IS User Community

GeoBase IGN, Kadaster NL. Ordnance Survay, Esri Japan, METI, Esni China {Hong Kang), swissiopo, &

Nassau County, NY

2001 — 2015
49 trap sites
5,474 observations

Suffolk County, NY

2008 — 2015
193 trap sites
10,596 observations




SEPA Input Variables

Environmental Protection
Agency

DAYMET (daily climate)

18-year Mean (Annuai)

SSURGO (soil type) Stormwater basins R

A

K,fgl"w

Legend

Land_Cover

Bl uciassises

- DOpen Waier

[] Devsioped, Open Space
[ Deseioped, Low Inensity
I C=ssicped, Medium Inkensity
I C=isicp=d, High Inensity
D Barren Land

- Deciduous Forest

- Ewvergreen Forest

[ iced Forest

[ ] shruisont

I:| Herbaceuous

I:| Hay Fastirs

Bl catated Dops

[ wodyWatands

- Emergent Herbsosuous Wetlands




United States
Environmental Protection
Agency

SEPA Septic Systems?

Cesspool

b | | f e . A

s
L Nitrogen>S0mgll ° g it

HOME

SEPTIC TANK

MA"‘I ,..-----""r SR B

ORAIN | 1 ‘\

OVERFLOW 5
CESSPOOL

FEAAEN
(ARl
i
annun
ARRRE.



SEn. Results
Negative

Magnitude of coefficient Bold: statistically “important”
Nassau County Suffolk County
NDVI (Vegetation index) Open Water
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Meteorological Variables

Precipitation

‘ Development time %

Blood meals Flushes eggs & larvae
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Figure 3. Relationship berween human WNV disease
incidence by county and non-passerine species richness in
{a) 2002 and (&) 2003. In minimum adequate multiple
regression models, non-passerine species richness was the
sole predictor of disease incidence in 2002 (r=-—0.52,
r=—3.79, p<0.001), and one of rwo predictors of disease
incidence in 2003 (r=—0.34, 1= —2.49, p<0.05).
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EPA Study Area Comparison
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