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PRAGMA’s Overarching Activities to

Enable Long Tail of (Team) Science
• SAVI (Science Across Virtual 

Institutes):  Foster international 
collaboration and scientific 
expeditions

• Develop and improve a 
grassroots, international 
cyberinfrastructure

• Infuse new ideas through 
students and strategic partners

• Build and enhance the essential 
people-to-people trust fabric 

Interdependence Essential



Enabling the Long-Tail of Science through

Scientific Expeditions and Infrastructure Experiments

for Pacific Rim Institutions and Researchers 

PRAGMA

Members

and

Affiliates



SE Asia – Biodiversity Hotspot

Wallace’s Line



Kinabalu – Biodiversity Hotspot

Wallace’s 

Line

Mt Kinabalu

• Mount Kinabalu (4095 

m), Sabah, Malaysia

• Highest point between 

Himalaya and New 

Guinea and on island of 

Borneo

• World Heritage site

• Ca. 5,000 species of 

vascular plants in ca. 

1,500 sq km area

• Database of ca. 73,000 

specimen records



Drivers:  What, why, where 

is the high diversity?
• Elevation and climatic range 

• Precipitous topography 

causing 

• Geographic and reproductive 

isolation over short distances 

• Geological history of the 

Malay Archipelago 

• Diverse geology, localized 

edaphic conditions, ultramafic 

substrates; 

• Environmental instability: 

landslides, droughts, El Niño, 

climate change, flooding and 

glaciation



Many rare species and endemics 

(organisms that occur nowhere else)

Populations isolated by 

elevation and substrate



Celebrating 10 Years

Biodiversity in Extreme Environments
Distribution Prediction by Sharing CI and Provenance Capture

• Lifemapper software 

predicts species 

distributions

• Improve efficiency, 

portability and capture 

provenance

• Pushed Virtual Cluster 

technology, improved 

Lifemapper, 

incorporated Karma 

provenance

• Goal is to share 

computation data in 

trusted network

Demo: Nadya Williams (UCSD),  

Aimee Stewart (KU), Quan Zhou (IU)



Trust Envelope

Virtual ClusterVirtual ClusterVirtual ClusterVirtual Cluster

Data Data Data Data 
ServerServerServerServer

Overlay Overlay Overlay Overlay 
NetworkNetworkNetworkNetwork

Other Other Other Other 
NetworksNetworksNetworksNetworks

Software Defined System

Adjusts to 

changing 

needs and 

environments

Move the software to 

the data

ApplicationApplicationApplicationApplication
VMVMVMVM

From Virtual Machines to 

Virtual Clusters

Data 

sharing 

over 

multiple 

networks



Trust Envelope

LifeMapperLifeMapperLifeMapperLifeMapper
AISTAISTAISTAIST

Overlay Overlay Overlay Overlay 
NetworkNetworkNetworkNetwork

iDigBioiDigBioiDigBioiDigBio, , , , 
GBIFGBIFGBIFGBIF

Trust Envelope

AIST Japan may 

have more 

compute 

resources

Sensitive or licensed data 

may not be portable

Satellite  Satellite  Satellite  Satellite  
imageryimageryimageryimagery

LifeMapperLifeMapperLifeMapperLifeMapper
Virtual ClusterVirtual ClusterVirtual ClusterVirtual Cluster

Sensitive Sensitive Sensitive Sensitive bbbbiodiversity iodiversity iodiversity iodiversity 
data and UAV data and UAV data and UAV data and UAV 

(Drone) imagery(Drone) imagery(Drone) imagery(Drone) imagery





Multidisciplinary, International 

collaboration

PRAGMA mini-symposium

• Unmanned Aerial Vehicle 
(UAV) data capture (U 
Queensland, Sabah Parks)

• Mobile application for 
field data capture (UTM)

• Lifemapper and GIS 
tutorials

• Plan digitization efforts 
for the region?



In memoriam

Teofila Eusebio Cabrera 

Beaman

May 13, 1933, Los Baños, 

Philippines 

–

March 20, 2014, 

Gainesville, Florida
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