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University Background
• Opened in 2009

• Currently 7000 residents

o 2000 active researchers

• Including 1100 students (PhD and Masters 

only)

• Research focused in 4 areas

o food, water, energy and the environment



A Changed Environment

2005

Hi storical satell ite i mages retrieved from Google Earth.

2019



Land Management
• 16 square kilometers (1600 hectares)

o With stewardship of additional 20 square km 

of Red Sea area

• 152 hectares of protected natural conservation 

area, including 90+ hectares of mangroves (a 

20% increase since 2005).

• 150+ hectares of parks and other green areas

https://www.kaust.edu.sa/en/news/kaust-commits-to-nature-conservation


“Making the KAUST 

community a “l iving 
laboratory” of 
environmental well -

being and inquiry.”

.

Institutional Commitment



Bird Biodiversity

Mix of habitats:
- Mangroves
- Shoreline, mud flats
- Freshwater ponds (in golf course)
- Parks and gardens

Along migration routes between Eurasia and Africa



Project Timeline

Oct 2018

Initial meeting

Dec 2018

Review of sample 

records, 

agreement on 

project scope

Jan 2019

Transfer to 

library of past 

records, switch to 

eBird for new 

observations

May 2019

Completed 

conversion and 

upload of past 

records, switched 

to automated 

harvest for new 

records

June 2019

Departure of 

original records 

creator from 

KAUST

Goals: 
• Archive bird observation records before creator departure
• Create community resource for bird records that will continue to grow



Existing Records

• Observations / occurrence records

• Reports / aggregated species records

• Images

• Blog Posts

• Informational materials / bird walk guides



Species Report

o Keynote (.key) file
o Summary for each species



Observations

o Numbers (.numbers) file
o Columns by month, Sept. 2009 – Dec. 2018
o Rows by species, grouped by families
o Cells filled with coded locations, dates and counts



Images

o Zipped folder
o Folders by species
o Grouped by family
o Date and location in file name
o JPEG only



Future Observations and Images



Tool Selection

• PHP and R Scripting

• Skills not shared across team

• Manipulation in Excel or OpenOffice Calc

• Hard to iterate or troubleshoot

➢ Low potential to provide basis for workflow that could be 

used in future projects

Previous Projects Used:



Tool Selection

• Successful use by a colleague on another project (see: 

http://hdl.handle.net/10754/655933 )

• Relatively simple to learn

• User interface supports iteration and troubleshooting

• Potential reuse of tool, skills learned, or parts of the 

workflow for future projects

Why try KNIME?

http://hdl.handle.net/10754/655933


Conversion – Species Summaries

o Keynote (.key) file to PowerPoint (.pptx) file
o Unzipped PPTX file as XML

<p:nvPr/></p:nvSpPr><p:spPr><a:xfrm><a:off x="167052" y="126610"/><a:ext
cx="4515992" cy="2402841"/></a:xfrm><a:prstGeom
prst="rect"><a:avLst/></a:prstGeom><a:ln w="12700"><a:miter
lim="400000"/></a:ln><a:extLst><a:ext uri="{C572A759-6A51-4108-AA02-
DFA0A04FC94B}"><ma14:wrappingTextBoxFlag val="1" 
xmlns:ma14="http://schemas.microsoft.com/office/mac/drawingml/2011/mai
n"/></a:ext></a:extLst></p:spPr><p:txBody><a:bodyPr lIns="45719" 
rIns="45719"> <a:spAutoFit/></a:bodyPr><a:lstStyle/><a:p><a:pPr
defTabSz="457200"><a:lnSpc><a:spcPts val="3700"/></a:lnSpc> 
<a:spcBef><a:spcPts val="1200"/></a:spcBef><a:defRPr sz="1600"><a:latin
typeface="Times"/><a:ea typeface="Times"/><a:cs typeface="Times"/><a:sym
typeface="Times"/></a:defRPr></a:pPr><a:r><a:rPr b="1"/><a:t>Common 
Quail,</a:t></a:r><a:r><a:rPr i="1"/><a:t>Coturnix coturnix 
</a:t></a:r><a:r><a:t>Passage migrant and winter       </a:t></a:r><a:r><a:rPr
b="1"/><a:t>GC, PG, M, 3 </a:t></a:r><a:r><a:t>   </a:t></a:r><a:br><a:rPr
b="1"/></a:br>

Extract italics text in each 
section as scientific name



Conversion – Species Summaries

Unzipped PPTX

o Enhance with eBird family names and species codes
o Align fields with the Darwin Core metadata schema
o Use controlled result to support observation record handling



Conversion – Observation Records

o Numbers file to CSV
o Extraction of metadata from CSV using Knime



Conversion – Image Records

o Metadata from directory and file name

White-throated Kingfisher/20Feb19GC.jpg



Conversion – eBird Checklist



Knime workflow

CHECKLIST OBSERVATION IMAGE



Knime Workflow – Checklist

eBird Checklist 
by hotspot

eBird checklists 
details

Get checklists from
eBird API by 

hotspot id



Knime workflow

CHECKLIST OBSERVATION IMAGE



Knime Workflow – Observation
Converted from eBird JSON to CSV with 
Darwin Core fields where possible, and 

enhanced with additional eBird taxonomy 
and local location information



Knime workflow

CHECKLIST OBSERVATION IMAGE



Knime Workflow – Image
use xPath node to extract Macauley 

Library media id from HTML, allows link 
to original and display of embedded 

image in repository



Knime Experience

Flexibility Iteration

Run multiple 
variations of a 
transformation 

on a set of 
data and see 
where there 
are problems

Flexibility 

Extract data 
from varied 

formats (csv, 
xml, json, html) 

and sources 
(local file, 

website, REST 
API) and 

transform and 
combine it in 

many ways

Automation

Difficult to 
automate 

the deposit of 
the output of 

a Knime 
workflow to 

DSpace via POST 
requests to the 

DSpace REST API

Reusability

Difficult to 
reuse steps 

developed for 
one part of 

this project to 
another part, 
or from this 
project to 

another



New Data 
Harvesting
A u t o ma t ed  Upd a t e  t o  t h e  Co l l e c tio n 
b a s e d  o n N e w e B ird  Ch e c kl is ts



Automated Updates

Replicate entire process .. .  in PHP

➢ Same as other cron tasks

➢ Reuse existing functions for working with DSpace

➢ Support for generating HTML snippets for display



Resulting Collection

KAUST Bird Observation Records

https://repository.kaust.edu.sa/handle/10754
/631995

https://repository.kaust.edu.sa/handle/10754/631995


Navigation and Display



Structured Data -> Faceted Search



By the Numbers

•Collection :
o 20793 observation records

o 2062 images

• Contributors : 
o Observations from 9 

community members



Thank you!


