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University Background

* Opened in 2009
e 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
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LLand 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

Institutional Commitment

STUDY v RESEARCH v INNOVATE v LIVE v ABOUT v NEWS v
Green Campus

responsibility.

Guiding Principles

KAUST will strive to continually advance its environmental commitment by:

idering the environmental impact in teaching, research, procurement, planning and

ymmunicating

9. Complying with applicable environmental regulations.

Learn More
About
KAUST

“Making the KAUST
community a “living
laboratory” of

environmental well-

being and inquiry."



Bird Biodiversity

Mix of habitats:

- Mangroves

- Shoreline, mud flats

- Freshwater ponds (in golf course)
- Parks and gardens

Along migration routes between Eurasia and Africa



Goals:

« Archive bird observation records before creator departure

Project Timeline

 Create community resource for bird records that will continue to grow

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



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

Length:17cm Wingspan:27cm

e —

Common Quail,  Coturnix coturnix

Passage migrant and winter  GC,PG,M, 3 :
Quail appear to migrate through and probably winter &
at KAUST. Many records are from the golf course bu/ g, o
it may also be found in the gardens and the edges of =g s
the mangroves. They are usually on or near thick &
cover and most frequently seen flying off. Several — ¥ G

records of exhausted birds being killed by cats.

photo by B James




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
Dec2018 Nov2018  Oct2018 Sep2018 Aug2018

Water Rail KAM KAM 24th KAM

Corncrake GC PG PG 3r GC

Little Crake GC

Baillon's Crake

Spotted Crake 1 man23 | GCmanKAnGC 12-18th, PG, KAM

Common Moorhen man GC GC man GC GC 15th

Eurasian Coot GC
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Zipped folder

Folders by species

Grouped by family

Date and location in file name
JPEG only

v
v

v

v

warblers

chiffchaff

&Y 20Feb19GCpg.jpg
6Feb19KAM.jpg

£ 27Nov18GCKaust.jpg
¥ chiffchaff.pages

B golf21Nov18.jpg

™ IMG_8506 -1.jpg

™ IMG_8506.jpg

B Chiffchaff copy.jpg
reed warbler

13Nov15.jpg
ReedWarb copy -1.jpg
& ReedWarb copy.jpg
willow warbler

B GC4March19a.jpg

2] GC4March19.jpg



Future Observations and Images

tbnm,&,«;c,\vv-xw:&.-n- Donate Create account Sign in

-
eBIId Submit Explore My eBird Science

Discover a new world of
birding...

> Learn more Get started

Shining Sunbeam

FEATURES

Q@

Find more birds Share your sightings Track your lists
Explore birds and NOtsPOts Near you and JoIn the world's largest birding What's your latest life bird? What bica lists
wherever you go, all based on the latest community, Every sighting matters. do you care aboutl? eBird talhies them for
sightings from around the world. Contribute yours you and archives your photos and sounds

-3l fOr free,
Learn more Learn more

Learn more




Tool Selection

 PHP and R Scripting
 Skills not shared across team
« Manipulation in Excel or OpenOffice Calc

« Hard to iterate or troubleshoot




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



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

Conversion — Specles Sumimaries

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

Common Quail, Coturnix coturnix
Passage migrant and winter C,P,M,3 :
Quail appear to migrate throughfgnd probably winter &5
at KAUST. Many records are froly the golf course bu® % .,L A
it may also be found in the gardenQand the edges of ¢'5
the mangroves. They are usually onfr near thick &
cover and most frequently seen flyinfoff. Several
records of exhausted birds being kille§by cats.

photo by B James

Extract italics text in each
section as scientific name

<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:avlLst/></a:prstGeom><a:ln w="12700"><a:miter
lim="400000"/></a:In><a:extLst><a:ext uri="{C572A759-6A51-4108-AA02-
DFAOAO4FC94B}"'><mal4d:wrappingTextBoxFlag val="1"
xmlns:mal4="http://schemas.microsoft.com/office/mac/drawingml/2011/mai
n"/></a:ext></a:extLst></p:spPr><p:txBody><a:bodyPrlins="45719"
rins="45719"> <a:spAutoFit/></a:bodyPr><a:IstStyle/><a:p><a:pPr
defTabSz="457200"><a:InSpc><a:spcPtsval="3700"/></a:InSpc>
<a:spcBef><a:spcPtsval="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: : = #>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>



Conversion — Speciles Summaries

o Enhancewith eBird family names and species codes
o Align fields with the Darwin Core metadata schema dwetaxon.scientificName  Coturnix coturnix
o Usecontrolled resultto support observation record handling (@ustpresencestatus  Pessage migant

ebird family.commonName  Pheasants, Grouse, and Allies

U n Zi J N Ed P PTX ebird.species.code comqua

dwc.taxonvernacularName  Common Qualil

dwc.location.locality Golf Course
dwc.location.locality Island mangroves
Table Row To
Variable Loop Start . ’
- @ ® )ﬂﬂ*ﬂn&dﬂ XPath Loop End Column Filter Row Filter Row Filter Row FilteString Manipulation CEV Writer dwc'locatlon'locallty |S I'a nd pa rkS a n d ga rd e nS
B2 »| - Mol oA > (o (L = = =N i I-H
oo 2 - . . . . . | . . dwc.location.locality King Abdullah Monument
MNode 3 Mode 4 MNode 8 MNode 16 Mode 12 MNode 13 Mode 18 MNode 30 MNode 20
I dwc.taxon.family Phasianidae
'Efariuhla Loop Start )ﬂﬂ hﬂaldur ¥Path Loop End Column Filter Row Filter String Manipulation CBV Writer
" SEEL-J " L " " dwc.taxon.order Galliformes
Node 21 Node 24 Mud&;ﬂ Loop End Mud&;ﬁ Mud&;:?l Mud&;i" Mud&;E Muda:



Conversion — Observation Records

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

| 0ct2018
Quail  |GC

Excel Readar (XLSiring Manipulation String Manipulation String Manipulation Ungroup  Column Rename ‘Concatenate Joiner Joiner

Manipulatio Cell Splitte Concatenate L > L
b N > s> i =L =i " i = > W Woe
Row Splitter > g > >
_ e e N > [ ™ _ _ = e _
] - > ] ] » D L C5V Writer
Original Data  lowercase names  remove comme ' Change all to codes » Mode B7 Mode &0 : Moda 78 Add location collmns Add taxon columns E
Reference Row [
Upparceno ooden L] it ariginal dat= by spaces - Node 8olumn Rename  Splitter Excel Reader (XLS]  String Manipulation Joiner
Get all - - - ®
Exceal Reader (XLS) String Manipulation Referances Row Call Splittar Ungroup - E_é - > % d “,_-5. - ) . > F[E] - A . > 1*; .- | 100
String Manipulatio Splitha Row Splitte 1 e _ J | dode
"L.s. - ng Manipu n T b"! '_b_ -~ _pl_ ; — = ﬁi’g] | { > = =
- — Ftl > = = »
(sl [ ' . - » s » ? » Node 73 Get location codes Ebird Taxonomy lowercase names Joinaer Add taxon columns
Location Codes ) uppercase data [ |  plit original data by spaces Node 74 Joiner 1L Joi
- : - + " |
uppercase codes ‘Gat location codes  Maich multiple codes Excel Reader [XLS) String Manipulation L - 15 Y - - I Y
+ = +
] »
s > 5] »
2 Add taxon columns
Add taxon columns Add taxon columns
Brian_Mame_Matches Mode B4 String Manipulation
Excel Reader (LS|
i ! > A5 e
»

lowarcase namas

dwc.taxon.scientificName
kaust.presence.month
dwc.location.locality
dwc.taxon.vernacularName
dwc.occurrence.recordedBy
dwc.basisOfRecord
dc.date.observed

kaust.presence.year

Coturnix coturnix

October

Golf Course

Common Quail

Brian James

HumanObservation

2018-10

2018



Conversion — Image R

ecords

o Metadata from directory and file name

White-throated Kingfisher/20Feb19GC.jpg

dc.contributor.photographer

dwc.taxon.scientificName

Brian James

Halcyon smyrnensis

List Files Cell Splitter String Manipulation

h » > [ > » 5] >
String Manipulation

B Y B
L L L

| i
Mode 1 Mode 3 Mode 4

L] Splitter
Mode 8 - >

Excel Reader (XLS) String Manipulation

=l pE— 7
) ) String Manipulation

e

PR S
Noda & Node & -

[ ]

Row Splitter Mode 11

=

L

=

vy

[ ]

Excel Reader (XLS5)

Joiner s
= >
w N -5 <
1o . 1
Nade 20 | Mode . :
Jeiner | i 2‘
- 1#- > Concatenate |
1l oy -
; >
MNode 17 MudBCI
23 Concatenats
:alnnl' Eg}l-.
o
[ o :
String Manipulation ‘ | :
Mode 18 !
= 5] »
— _ Refarance RW
L] Splitter -
10 e -
Nods > i ]
= - o Node
e " 19
Concsienats -
i
= >
» Excel Reader (XLS)
Mode 14 2 |

Row Splitter

dc.rights.uri https://creativecommons.org/licenses/by/4.0/
dctitle Photo of White-throated Kingfisher

dc.type Image

ebird.family.commonName  Kingfishers

ebird.species.code whtkin2

dwc.taxon.vernacularName

White-throated Kingfisher




Conversion — eBird Checklist

T eBH'd Submit Explore My eBird Science About News Help

CHECKLIST 555379310

Wed 24 Apr 2019 520 av

KAUST--Safaa Golf Club (restricted access) I Makkah, Saudi Arabia

Brian James

Traveling Complete &
21 @1hr, 40min ®3km

MEDIA POWERED BY MACAULAY
LIBRARY

4

2 Rock Pigeon (Feral Pigeon)
7 Eurasian Collared-Dove

0 Laughing Dove

Spur-winged Lapwing

Ruff

Little Stint

Common Sandpiper

~

Green Sandpiper

Caspian Tern

@

Great Cormorant

Gray Heron

Western Reef-Heron

o

Cattle Egret

Pied Kingfisher
single bird on the main lake again. All black and white, plunge diving for fish

o |

pecies with photos

Y T -

fyé

20 Laughing Dove

Observation : Laughing Dove at Golf Course on

24th April 2019

Summary
Laughing Dove (Streptopelia senegalensis) eBird

Number of individual birds seen
20

Location
Golf Course eBird

Observation Date
2019-04-24

Observation Time
06:20

Observed By
Brian James

This observation was made as part of eBird checklist S55379310

Type
Observation Record

Date
2019-04-24

Permanent link to this record
http://hdl.handle.net/10754/653947

Collections
Birds



Knime workflow

CHECKLIST IMAGE



Knime Workflow — Checklist

(* https://ebird.org/hotspot/L5728118

Hotspot Map

KAUST--Safaa Golf Club (restricted access)

Makkah, SA — Get Directions

Ungroup String Manipulation HttpRetriever HtmilParser

> = > > f[s] > o L

GET Request JSON Path Ungroup String Manipul:

All Months $ = All Years

bl » O » > =L » > 5 »

Overview Recent Visits lllustrated Checklist

1 ; 6 Species B. j
First Seen High Counts Bar Charts=» Show All Details S

Printable Checklist=» Feed your habit.

Nuery multiple URLs ~ Node 26 Node 44 Node 70 Node 45 Flow Variables

S S NAME COUNT DATE ~
Little Grebe 23 Nov 2019 Szilard B

Category Descripti
All

o e hisi bt il il Dialog - 0:33 - Table Creator (Query multiple URLS)
Eurasian Coot 23 Nov 2019 Szilard B
Black-winged Stilt 23 Nov 2019 Szilard B Recent Visits Function

Spur-winged Lapwing 23 Nov 2019 Szilard B

Flow Variables = Memory Polit

capitalize(str)

capitalize(str, chars)
compare(strl, str2)

count(str, toCount)

count(str, toCount, mod ifiers)
countChars(str, chars)
countChars(str, chars, modifiers)
indexOf(str, toSearch)

indexOf(str, toSearch, modifiers)
imndaoaswMffctr +taSaarch ot rth

Bar-tailed Godwit 23 Nov 2019 Szilard B
Common Sandpiper 23 Nov 2019 Szilard B

Common Greenshank 23 Nov 2019  Szilard B Szilard B 23 Nov 2018
Ricardo Ra- 1 Oct 2019
malho

Input line: https://ebird.org/ws2.0/product/lists/L5728118?maxResu

'S/ URL1
mmtps://ebi. .
Rowl https://ebi...
Row?2 https://ebi...
Row3 https://ebi...

Common Redshank 23 Nov 2019 Szilard B

Gull-billed Tern 23 Nov 2019  Szilard B Brian 5 Jun 2019
James

Great Cormorant 23 Nov 2019  Szilard B Brian 4 Jun 2019

White-spectacled 23 Nov 2019 Szilard B James

Bulbul Brian 15 May 2019
James
Brian 13 May 2019
Black Scrub-Robin 1 23 Nov2019 Szilard B James

Brian 11 May 2019
Nile Valley Sunbird 23 Nov 2019  Szilard B James

Common Myna 23 Nov 2019 Szilard B

Expression
join(("https://ebird.org/view/checklist/", $subID$)

Riippell's Weaver 23 Nov 2019  Szilard B Brian 8 May 2019
James

White Wagtail 23 Nov 2019  Szilard B Brian 20 Apr 2019
James

Cattle Egret 1 Oct 2019  Ricardo Ramalho
Brian 24 Apr 2019
Glossy Ibis 1 Oct 2019 Ricardo Ramalho James

eBird Checklist Get checklists from eBird checklists
by hotspot eBird API by details
hotspot id



Knime workflow

\ 4 \ 4

CHECKLIST OBSERVATION IMAGE



Knime Workflow — Observation

Converted from eBird JSON to CSV with
LIS Darwin Core fields where possible, and
enhanced with additional eBird taxonomy
and local location information

Dialog - 0:71 - XPath

Column Filter CSV Writer

m Namespace  Flow Variables Memory Policy

XML column: observation

Namespace has probably changed.

)
’

Remove source column.

XPath summary

Column name XPath query Type
data-species-code /dns:li/dns:section/dns:... String(SingleCell)
span /dns:li/dns:section/dns:... String(SingleCell)

b f"; a2
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()
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LS
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-
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Selected XPath: /*

q
/

)
,
.

99
t

Add XPath Edit XPath Remove XPath

wn
|

XML-Cell Preview

1 <?xml version="1.0" encoding="UTF-8"7>
2EI<1i data-observation="" xmlns="http://www.w3.0rg/1999/xhtml">
38 <section class="0Observation Observation——flushInPageSectiol
48 <div class="Observation-species'">
58 <h3 class="Heading Heading——h5 u-margin—-none'>
6 <a data-species—code="categr" href="https://eb
<span class="Heading-main">Cattle Egret</s
</a>
</h3>
</div=>
<div class="0Observation-numberObserved">
<span=
<span class="1is-visuallyHidden">Number observe
<span>4</span>

o N
L.
Exn Mo
o
o
- -

-
-
2
-
.-

[ -
- O
o ~
-
| P
4 3
-

‘.
o
-
L
o




Knime workflow

CHECKLIST OBSERVATION IMAGE



Knime Workflow - Image

o use xPath node to extract Macauley
e Library media id from HTML, allows link
to original and display of embedded
image in repository

m Namespace Flow Variables = Memory Policy

XML column: observation

Photo of Black-crowned Night Heron at M export -
Golf Course on 5th June 2019

Namespace has probably changed.

Remove source column.

XPath summary

Column name XPath query Type

data-media-speciescode /dns:li/dns:section/dns:... String(SingleCell)
data-media-id /dns:li/dns:section/dns:... String(SingleCell)
data-media-speciescod... /dns:li/dns:section/dns:... String(SingleCell)
data-media-id(#0) /dns:li/dns:section/dns:... String(SingleCell)
data-media-id(#1) /dns:li/dns:section/dns:... String(SingleCell)

Summary
Black-crowned Night Heron (Nycticorax nycticorax)

eBird

Location

Selected XPath: /* Golf Course eBird

Add XPath Edit XPath Remove XPath Photographed By:
Brian James
XML-Cell Preview

114 SULV L Las>o— vuSTI vVaLliuvliTiunuc vusci vou -

12H <span>

13 <span class="1is-visuallyHidden">Number observe

14 <span>1</span>

15 </span>

16 </div>

<div class="Observation-media u-hideForPrint" style="m
<span class="is-visuallyHidden">Media: </span>
<div data-media-commonname="Corn Crake" data-media-
</div>
<div data-media-commonname="Corn Crake" data-media-
</div>
<div class="ResultsGallery u-stack-md">

<div data-resultsgallery-caption="checklist" d:

PRV

This image is part of eBird checklist S57133047

SN NN

Black-crowned Night-Heron Nycticorax nycticorax
© Brian James
Makkah, Saudi Arabia 5 Jun 2019

MacaU|ay L|brary ADirAd CE7122NA7 Thal asmalll 0P




Flexibility

Extract data
from varied
formats (csy,

xml, json, html)

and sources
(local file,
website, REST
API) and
transform and
combine it in
many ways

Iteration

Run multiple
variations of a
transformation

on a set of
data and see
where there
are problems

Automation

Difficult to
automate
the deposit of
the output of
a Knime
workflow to
DSpace via POST
requests to the
DSpace REST API

Knime Experience

Reusability

Difficult to
reuse steps
developed for
one part of
this project to
another part,
or from this
project to
another




New Data
Harvesting

Automated Update to the Collection
based on New eBird Checklists




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

10 YEARS OF KAUST BIRDS

alllasc Ellall asaly
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https://repository.kaust.edu.sa/handle/10754/631995

Navigation and Display

African Collared Dove M Export - | ommon ik sthecaticu  Mapof ol

S e HSE Solf Culdiod Bird Walk Sorles |
s ¥ Sevecomm
R _ten The Safaa
BT == § | ColfClub
Summary v N e ' !
A pair at golf course on January 25, 2013 and in 2016 started to appear near the King Abdullah Monument. Less :';':::.,. E;::T: « _'-!"
common than European Collared Dove. Is whiter on belly than European. T : S ,‘~.  _
Eraedse | oot ) 4

Sevaiagel gy B Saamet et

African Collared Dove (Streptopelia roseogrisea) eBird Example Image e ¢ W A
| T T EmRe e , o fo 2
) 1Serigee b Geme Wamee ‘ 3 -
Status in KAUST Go ot — 4@ “;J
Summer visitor T S - | 5 a4 B
st “antpee o ShebeSweshs 5 R reveplion B0 Be adanind by ¢t B e Ride
Lo wwnss iyt e s « Thare are sevwral water Sapemten
Abundance in KAUST Dunttosser 3 Pesmerme e e a ":.' 3
Tty Soi  lamwd Pyahee - ek & p— - d = - 1
4 - U ncom mon m:r " ‘”: :::‘::‘;:., Ervreemert Mt ens@ AL ST e duta T —
ARt wmged e ¥ Tt Vgl
ol e bW Nagei

lawpepr Yyom Do ¥ Tex Bt

Temnas Colomd By & ted huamd Pet

b v bve b Toewy Py
Ahem Saene

-C(l((-(l(-ll(;-((l(i‘-l-((((‘(-l(~-:(l-(i-

Places seen in KAUST

Golf Course eBird

King Abdullah Monument eBird
Island mangroves eBird

s L SN | Hesk, Safely
- Mgnieve Awi 07 S50 v Tt
g Az Mosurant B

R ] M ks e
- Goem bech Lovreemen IV en@intl ole W

Golf Course Self Guided Bird Walk Booklet
Printable checklist, generated by eBird.
Illustrated checklist, generated by eBird.
Search bird photos taken at the Golf Course.

Search all species seen at the Golf Course.
Seasonality in KAUST (number of years since KAUST's founding when this species was observed in a given
month): Submitting observations from this location:
You can contribute your own bird observations via the eBird system by clicking the button below. You will first
have to create an account with eBird, but will then be able to enter observations that will show in eBird and
will also be used to update the KAUST bird records collection.

Submit Bird Observations at the Golf Course via eBird




tructured Data -> Faceted Searc

Filter by Category
Type Search

| Species Summary (160)

Family Go

Sandpipers and Allies (18)
Gulls, Terns, and Skimmers
(17)

Old World Flycatchers (14)
Herons, Egrets, and Bitterns
(12)

Plovers and Lapwings (8)
View More

Type: Species Summary x | Location: King Abdullah Monument x

Show Advanced Filters

Now showing items 1-12 of 160 CExport o

Species

WYL
AR
"SR et i SE N
'~:~;{“@'\! T
; Y9
/ - “,

African Collared Dove (1)
African Silverbill (1)
Arabian Warbler (1)
Bar-tailed Godwit (1)
Barn Swallow (1)

View More

A B i
‘R

African Silverbill

Location

African Collared Dove Arabian Warbler

King Abdullah Monument
(160)
Golf Course (149)

Island mangroves (141)
South Beach (112)

Island parks and gardens
(70)

A pair at golf course on Jan-
uary 25, 2013 and in 2016
started to appear near the
King Abdullah Monument.

Fairly common in the gar-
dens or at the golf course in
small busy flocks. Usually
associated with tall grasses.

"~

From February 2010 recorded
infrequently in the garden
area but no recent records.
Outside KAUST usually in



BY the Nu mberS @ Converted from table

Batch harvest from eBird
e Collection Automated dally harvest

o 20793 observation records
o 2062 images
e Contributors :

o Observations from 9
community members
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