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Potentialfortransm
ission

Reproductive num
ber for m

osquito-borne diseases 
(m

odification of the vectorialcapacity equation)

m
: ratio of m

osquitoes to hum
ans

a: m
osquito biting rate (on hum

ans)
b and c: pathogen transm

ission efficiencies (hum
an to 

m
osquito and m

osquito to hum
an)

p: daily survival rate of m
osquitoes

r: the recovery rate in hum
ans (i.e., the reciprocal of the 

infective period of the hum
an host)

n: the duration of the extrinsic incubation period (EIP).





O
therpotentialvectors

ofregional interest

Brow
n Dog

Tick: Rocky 
M

ountain Spotted
Fever*

Triatom
e

(kissing
bug): 

Chagas disease
$

* Transm
ission docum

ented in Arizona
$O

ne case study of possible local transm
ission

Fleas: Plague disease
*



M
osquito life-cycle



O
viposition sites

Precipitation Driven
Anthropogenic w

ater sources



Flow
er pot saucers –

num
ber one suspect



Co-benefits
and inadvertantconsequences-

w
aterm

anagem
ent

•
Drought –

w
ater 

storage –
dengue fever

•
The case of Australia, 
H onduras, Brazil

Beebe N
W

 et. al.(2009) PLoS
N

TD 3(5).



Drought –
W

est N
ile virus

•
Factors contributing to 
W

N
V activity vary by 

region

Paull S. et. al., Proc. R. Soc. B, 2017



M
ore than

justm
osquito abundance

W
est N

ile
Virus and DroughtHouse sparrow

G
rackel

House finch

Paul S, et. al, PRSB 2017; Johnson BJ et.al., JM
E 2013; Sham

an
et.al. JM

E 2005; 



•
Dehydration 
•

Increased biting frequency
•

Lab only com
parison betw

een 
b iting rates of Culex at high tem

perature
in low

 and high hum
idity

Hagan et. al. Dehydration prom
pts increased activity 

and blood-feeding by m
osquitoes Scientific Reports, 

(2018)

Drought and feeding behavior



Rocky M
ountain Spotted Fever and the Brow

n 
Dog Tick
•

Resistant to dessication
•

Com
pared to other tick species (e.g. Lone 

Star Ticks) 

•
BDT has an extrem

ely hard cuticle that 
helps protect it from

 desiccation
•

Can “drink from
 the air" by excreting a 

h ydrophilic solution from
 its salivary 

glands 
•

M
ay seek p eridom

estic
environm

ents 
w

hen not on host to avoid dry air



Plague

•
Recent evidence 
suggests –

prairie 
dogs m

ore 
susceptible to fleas 
during drought 
(Eads et. al., 
Journal of 
M

am
m

ology, 2016)
•

Plague activity in 
Europe is 
synchronous w

ith 
drought betw

een 
1300-1800. (Yue 
et.al. STE, 2020)



Triatom
e and 

Chagas
•

Som
e indication 

of shifting 
habitats during 
dry periods
•

Little know
n 

abo ut our 
specific species
•

N
ot thought to 

be very 
com

petent 
vector



Sum
m

ary

•
Dynam

ics betw
een vector-borne diseases and drought are com

plex 
and relate to:
•

Host im
m

unity
•

Im
m

ature and adult habitat preferences
•

Ability to survive desiccation
•

Changes to feeding habits

•
Ecology of each vector-pathogen-host(s) dynam

ic is needed
•

How
ever, evidence suggests increasing frequency of droughts m

ay 
drive higher VBD risk param

eters


