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Interdisciplinary approaches to understanding disease
emergence: The past, present, and future drivers of

Nipah virus emergence
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*Vector borne diseases are sensitive to changes in

climate*
> Distribution of vectors depends on climate
> Disease distribution depends on vector distribution

Need to predict potential distribution shifts of disease
vectors as part of preventative public health measures



Henipavirus 15 species of bats reported as
hosts for Henipa virus
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Virus classification
Group: Group V ((-)ssRNA)
Order: Mononegavirales
Family: Paramyxoviridae
Genus: Henipavirus
Species:

Hendravirus (Type)

Nipahvirus



Henipavirus Outbreaks
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Total Number Total Number

GHIHES et of Records ~ of Data Providers

1. USA 43,217,033 56

2. UK 16,531,570

3. Ocean Biogeographic Information System 11,625,354

4. Sweden 9,826,156 1

6. France 4,053 581 .

7. CostaRica s2s200  Cynopterus brachyotis 231

8. Australia 3,159,164 Eidolon helvum 69

9. Austria 2,390,825 . l

10 Canada .00 EONYCteris spelaea 142

1. South Africa 218214 Hipposideros larvatus 23
Pteropus alecto 128
Pteropus conspicillatus 32
Pteropus giganteus 13
Pteropus hypomelanus 44

http: / /WWW. gblf.org / Pteropus poliocephalus 118

Pteropus scapulatus 176
Pteropus tonganus 34
Pteropus vampyrus 16

Scotophilus kuhlii 50 g\
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BIO1 = Annual Mean Temperature
BIO2 = Mean Diurnal Range
BIO3 = Isothermality
BIO4 = Temperature Seasonality
BIO5 = Max Temperature of Warmest Month
BIO6 = Min Temperature of Coldest Month
BIO7 = Temperature Annual Range
BIO8 = Mean Temp of Wettest Quarter
BIO9 = Mean Temperature of Driest Quarter
BIO10 = Mean Temp of Warmest Quarter
BIO11 = Mean Temp of Coldest Quarter
BIO12 = Annual Precipitation
BIO13 = Precipitation of Wettest Month
BIO14 = Precipitation of Driest Month
BIO15 = Precipitation Seasonality
BIO16 = Precipitation of Wettest Quarter
BIO17 = Precipitation of Driest Quarter
BIO18 = Precipitation of Warmest Quarter
BIO19 = Precipitation of Coldest Quarter
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worldclim.org




EcoClim.org

Spatial climate data for ecological forecasting

* Future climate

 Method: Interpolated deltas

e Baseline: Worldclim

* Future time slice: decadal averages through 2100

e Variables: BIOCLIMATIC based on Max Temp, Min
Temp, Mean Temp, Precipitation

* |PCC Scenario: A2, A1B, B1
* Number of GCM’s: 20
* Spatial resolution: 10km?
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Species density

1st approach:
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Potential present
distribution
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Future distribution 2050’s




2nd approach: Variability across GCM'’s
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All occurrence records
combined into a single Present
locality dataset
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Future distribution 2050’s




- Increase

Change map based on 75 %
GCM agreement
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Influence of human population

density &



Projecting emergence
conditions in Americas
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