Grand Challenge for the 215t
Century

* Understanding how our environment

responds to human growth and economic
activities
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Ecosystem services

« Human benefits derived from intact
ecosystems

— Intact wetlands prevent flooding
— Intact grasslands prevent soil erosion

— Intact habitats prevent emerging infectious
diseases




Re-emerging and emerging infectious diseases

Multidrug-resistant tuberculosis

Cryplosporidiosis
Vancomycin-resistant o : \O / | \ " Drug-resistant malaria
S. aureus — VAV
W ‘.’ 3 { .
Cyclosporiasis, ’_’0_0;4} " o O ' o 5;\95
X - = =4 e __~Diphtheria o !
E. coli O157:H7 ™ , m '-\J} ~‘ { _~E coll
- : Hepatxt's C\ Gy L ; v . < 0157:H7
; e, S o - <
b‘ tf.l‘ ; vCJD”~ & s ‘; ~ H5N1
Human / ) Nl 2 <) influenza
(7 N !

Vancomycin-
resistant
S. aureus

Y € X "I-Q- Lyme disease
monkeypox g ed e = T
» <
N e YWest Nile virus / g
7 L{ SR>,
Anthrax Q : _

bioterrorism /

- 1 \\ - " |
/A N\ i T .,
// 0 4 - -~
I 7 Lassa fever Nipah virus
- §

4 .
Whitewater

anroyo virus i
Y S ~Hendra virus

Hantavirus K/

pulmonary e
syndrome { Enterovirus 71
/ ) "Human monkeypox
Dengue / \
= Yetiow fever y \ »
o Marburg Ebola Plague
haemorrhagic fever haemorrhagic fever

Usually zoonotic Morens et al. 2004

Result from adaptation to new hosts
Rapid increase in the past 2 decades

Appear in areas undergoing ecological transformation (paszak
et al. 2001)



| and cover and land use
change affects disease
emergence

Deforestation increases human
contact with wildlife

— Brazil Health Ministry reported:
* In 1999, 35 people attacked
* In 2005, 16334 people attacked




Land use change in the Flint Hills

Fire suppression and Exurbanization
woody expansion
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Does land use change in the Flint Hills
Increase risk of exposure to rabies?
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Environment = Grassland -

prairie ecosystem, with

Increasing urban and
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WIll projected climate change increase
the risk of exposure to Leptospirosis?

Peridomestic Wildlife

*Raccoons
*Rats
*oles
*Opossums

Mucosal contact

Contaminated
Environment:
Lakes, ponds,
streams, fields,
yards, riverbanks,
forests

Domestic animals
*Cattle

*Pigs

*Dogs

Disease in Man
*Kidney failure
*Liver failure
*Flu-like disease
*Meningitis

Drinking
Mucosal contact

Mucosal contact

Direct or indirect mucosal contact with infected urine;
Occupational or recreational exposure

Harkin and van der Merve



Projected increase In rainfall variability

Increased contact with
animal waste
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Ongoing Initiatives at KSU

* Involvement with National Ecological
Observatory Network

* Networking among Long-Term Ecological
Research sites

» Ecoforecasting EPSCoR



