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Kruger Data are heterogeneous
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Bone density and Calcium and Phosphorus content of the
giraffe (Giraffa camelopardalis) and African buffalo
(Syncerus caffer) skeletons

Effects of large mammalian herbivore exclusion on the
physiognomy, species composition and boundary dynamics
of woody vegetation, across a vlei/upland boundary

KNP Ranger Diaries
Kruger National Park ecological aerial survey data

Responses of herbaceous vegetation to reduced
disturbance on the northern plains

A GIS Model of Bovine Tuberculosis in the African Buffalo
(Syncerus caffer) Population of Kruger National Park, S.
Africa




tm”“‘ | KNP Data origins
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e Ongoing park monitoring

* Independent research projects in the park
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e Data are distributed among:

— Independent researcher holdings

— Kruger staff databases

e S0, these data are largely inaccessible

— Benefits would accrue if data were available for
Kruger NP science and management
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ta-. 5 Lack of Documentation

 Most ecological data are undocumented

— May be impossible to understand data without
contacting the original researchers

— Inhibits data preservation and re-use

 Documentation conventions widely vary

— Requires large time investment to understand each
data set

e Data loss

— Huge investments in research unavailable to future
researchers
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Data Entropy
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/Time of publication

/ Specific details

General details

/

Retirement or

/ career change

Accident

Information Content

Tl me (Michener et al. 1997)



R Metadata allow data interpretation
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Metadata
Data .
Date Temp Precip.
(YYYYMMDD) (°C) (mm)
Obs. #1 | 20040928 29.4 18.4
Obs. #2 | 20040929 29.7 4.2

Obs. #3 | 20040930 28.9 21.3
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t?-— - What are “Metadata’?
e Information about data

e Data description

e Data about data

*higher level information that describes
the content, quality, structure, and
accessibility of a specific data set”

Michener et al., 1997
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 \What relevant data exist?

 Why were those data collected and are they
suitable for a particular use?

 How can these data be obtained?
 How are the data organized and structured?

« What additional information is available that
would faclilitate data use and interpretation?



t—-n | Benefits of using metadata
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* Increases data longevity
 Promotes data reuse and sharing
 Enhances system interoperability

 Enables data synthesis and integration



t-a But also some costs
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e Personnel costs
— time for learning and training

— additional effort

e Long-term stewardship and curation
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* A system for storing and accessing data
collected at Kruger National Park

— Supports many different kinds of data

— Rich metadata to interpret and preserve data
— Enables researchers to share data

— Preserves investment in data collection

— Data becomes the foundation for managing
Kruger's resources



KMP Data Repository - Mozilla Firefox

__;;_”..': = Fla Edt wiew Go Bookmarks Toaols Help
g’{kﬁ Kruger National Park Data Repository

KR Hoimne Reposilory Home Search for Dala

| South African
HaATioH&L PIBE

Welcome to the Kruger Mational Park Data Repositary. This is the prmary
spurce for comprahensive information abowt scientific and ressarch data
gats collacted within the KNP

Repositary Tools

& Sasarch for Data

Search |

The repasitory search system s used to locate data sets of
interest by searching through exsting registerad data sets,
Presently the search covers all helds, including authar, title,
abstract, keywords, and other documantation for each data
set. Use a "% symbol as a wildcard in searches (2.9.,
‘sbiodiversity®' would locate any phrase with the word
bigdiversity embadded within it],

® Browse adisting KNP data s&ls
Browse all axisting data sets by title, This cperation can be
slow as the mumber of entries in the repository graws

H-+ol 0]

® Login
[ ocean area
USEMmamea: | F land area
argani zaten: |r.,|.|:E,a.5 j [ satellite Imagery
password: | Login | = datasels

[+ Hruger sails
I HI'I..IQET Park rads

#* Manage your account

2 Change your password [ Kruger Park business units L
o Reset your password = Kruger Park boundaries

[T country barders



Mozilla Firefox

LA Bla Edt wview Go Bookmarks Tools Help £

Kruger National Park Data Repository

Search for Data

| Souwth Africanm
HiaTIoOH&L PENE

KMP Hoime Repasilory Home

22 data packages found

Tikle Contacts
he B GIS i i Ryan

Organization  Keywords
Linivarsit of IS modal, Bovina Tubarculosis,
California Berlalay Buffalo

Iy judathk.348.1

University of
Massachusetts

afnican elephants
Cistance sampling
Strip transacts

» Aespsment of strip transect and Distance  Gnffin
i ial f alopl .
Eruger Mational Park

ID: judithk.131.6

= Bashab survey Hoymeysar Wwits University  Elephant,baobal

If: judithk.B8.5

» Bome density and Calcium and Phosphorus  Kruger SakParl:s Giraffa

content of the giraffe [ Giraffa Buffalo

camelspardalis } and Alrican bullals Caleium eanbént
[Syncerus caffer) skaletons Phosphorous contant
I0: judithk.204.4

w Development of a remobe sensing based K Pl SANMParks Expenméntal Burm Plobs

Index for monitoring vegetation structurs
parameters

Remaote Sensing
GIS
Vegetation strecbure parameters
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Edit Wiew Go Bookmarks Tools Help

Kruger National Park Data Repository

KMP H o Repasitory Home Search for Data

Data Set Citation

| Sowuth Africam

HaTIONKL PERE

Ryarn 5. . A GIS Model of Bavine Tuberculosis in the African Bulfalo {Syncerus calfer) Population of Kruger
Mational Park, S. Africa. Jdithlk 2481

Data Set Owner{s):

Endiicheal
Crgarwzalan;
Positon:
Agaress:

Phone:

Abstract:

Kewvwnros:

51 Ryan

Uinivarsit of California Barkalay

Department of Eraronmental Soence, Policy, and Management, BThe Museum of Vertebrate Zoalagy
137 Mulford Hal, Univarsity of California at Berkeley,

Berkeley, Califormia 94720 USA

LISA (510) 643 1227 (voecie)

FROJECT GOALS BROBIECTIVES [n my initial praject registratian, 1 suthned several main abjectives s
follows: Short-tarm To guantify demographic data collectad within the Klaseria Private Mature Reserva
(EPNR) by Chrstianna Enechtal and create a life-history model with climate sansitive paramatars. To
create a GIS of movemeant data collected by C. Enechtel ta quan tify daily movement rates, direction,
route and range; to analyze and compara this data with ongoimg data collection in the Satara region of
$MNP (P.Cross). To craate comparable databases of clmatic data for Both KPMR and KNP, manthly ranrall
and daily temperaturs data will be used, To compile databases of GIS mformation regarding habitat
{zatellite imagery, vegatation analyses, sal bype, slope and aspect, Fydralagy) for Both KEPNRE and KNP,
Lang-term To create a G15 modal of buffaby response to climate and habitat, incorporating
demographically driven age-structured dissase transmission. Assass managamant strategies (vaccination,
culling, sxclusion zones) within this GIS modeled environment af Kruger Mational Park. To provide Kruger
Mational Park: with information and data ragarding modeled strategias, habitat data and crucial
demographic data for Afnican Buffala. [n pursueng these goals and objectives, 1 sought o complement
onigoing monitoring of bovine tuberculosis in the Satara region with studies of buffale rangimg and
demography. Several studies of buffale rangmg, habatat selection and demography were undertalken with
the overarching goal of describing the ralationship betwean buffalo and their resources in a spatially
grplicit and temporally dynamic way.




Roadmap

Data collected at Kruger

Benefits of comprehensive metadata
Kruger National Park Data Repository
Morpho: entering metadata at KNP

The Knowledge Network for Biocomplexity



 Morpho

— Used to create and manage
data and metadata

— |san application for your
PC

— Can be run on Windows,
Linux and Mac OS

— |sfree and open source

Contributors:

Matt Jones

Dan Higgins

Chad Berkley

Jivka Bojilova

Chris Jones

Mark Schildhauer
Eric Fegraus
Matthew Brooke
Jing Tao

Christy Bowles
Saurabh Garg
Perumal Sambasivam
Andrea Chadden
Rick Reeves
Sandy Andelman

P. Mark Anderson
Callie Bowdish
Yeronigque Connolky
Will Tyburczy

1.6.0

Morpho is loading...

Morpho

Sponsoring Organizations:

Mational Center for Ecological Analysis and Synthesis
Long Term Ecological Research Metwork Office
San Diego Supercomputer Center

Texas Tech University

Data Management for Ecologists

Closg
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Sl What can Morpho do?
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» Create data packages

e |mport datain to a data package

» Save the data package — locally and over the network

o Search for data packages—locally and over the network
* Open and edit data packages

o EXxport data packages to use in other applications



=/ Morpho keyword search
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m Search

Gery Title |Eiwine | Metwork Search v Local Search

Subject l Taxu:unnmin:] Spatial] DFI'TiD”S]

Check boxes determine which metadsata fields are searched.

-
v Al v contains j |Eh:|~.fine
~

{7 and 0= O More |

| Combine constraints from all tabs Search Cancel
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Morpho spatial search
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m Search

Ciuery Title |Eh:|~.fine | Metwork Search v Local Search

Sul::njectl Taxonomic  =Ratial l Dlptiu:nnal

1505
a0 E 400 E
T

Zoom In | Zoom Cut

| Combine constraints from all tabs Search Cancel




L] Untitled-Search-2

Morpho search results

File Edit Search Documentation Data ':.-fn.-'inu:lcuw Help
Bla|n|kle|e|e|g
Title Dacument D Surname Keywards
kruger Mational Park ecalogical aerial survey data (1995-2005) judithk 4019 Hruger; Whyte, Kruger Distance methodalogy:
kruger Mational Park megaherhivore census 1991-2000 judithk =04 9 ktzala; Whvte;, Kruger elephant, buffalo,rhing
Azzesment of strip tranzect and Distance sampling on aerial surveys of . judithk 131 6 Whvte; Griffin =trip transects; Distan
A = Model of Bovine Tuberculozis in the African Buffalo (Syncerus ca... judithk. 3451 Crozs, etz Ryan = model, Bovine Tukb
The Spatial and Temporal Scale of YWegetation Change in Kruger Mational.... judithk. 5347 .5 Eckhardt; Duffin, Gillzon Yegetation change pal
Effects of large mammalian herhivore excluzion on the physiognomy, sp... judithk 55 .9 Rogers; Kruger; Levick large mammalian herbi
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Morpho data package

L Data Package: judithk.40.19

File Edit Search Documentation Data  Window  Help

Blaln(e|e|e|e|s] hed
Kruger: Kruger National Park ecological aerial survey data (1998-2005) ¥ local
Accession Number: judithk.40.19 Keywaords: Ungulate populatian, Aerial suney, Distance methodalogy
more
Entity/Attribute
date real real real text real text real
squarehdeter dimenzionless squarehdeter dimenzionless kilomete
date1 LATITUDE STRIF HO LONGITUDE Spp COUNT DIST Stripleng

SO00ATA 35 55 B4 3 36733333 |r 15 d 10 NE

2000/7H 3 35 50 B4 3 3755 r 14 a 10 —p

20004074 5 25 501 B4 3 377 r g d 10 :

20004074 5 25 5025 B4 3 39633333 |r £ d 10

20004074 5 25 5025 B4 3 40933333 |r g b 10

20004074 5 25 5MGERET | 64 3 41G1EEET | wr 1 b 10

20004074 5 25 50M1GEET | B4 3 423 r 20 c 10

20004074 5 _25 5005 B4 31 4305 r 4 a 10

20004074 5 _25 5005 B4 31 4305 kp 5 a 10 2000 distare s bt

20004074 5 25 4996GEET | 64 3 43733335 |r 10 d 10

20004074 5 25 49916667 | 64 3 44433335 |r 2 c 10 ize: 91458 byte

20004074 5 2545383333 | 63 3 52763333 |r 20 b 2125 Numher

20004074 5 25 45466567 | 63 3 51863335 |r 2 c 2125 of

20004074 5 25 45466567 | 63 3 51863335 |r 1 b 2125 Header

20004074 5 2545933333 | 63 31 49516667  |r 2 a 2125 Lines:

20004074 5 254589 B3 3 4963335 |r 1 a 2125 Renord

20004074 5 25 45816667 | 63 3 46733333 |ob 1 c 2125 . #dA

200007A3 | -2545G16667 |63 3148733333 |r 10 c 21.25 ] o e

200007173 -25 457REEET |63 31 45483333 |r 15 c 25 |[Fommat:  Madmum —
200040713 25 45716667 | 63 3 46253333 |k 5 c 2125 Fecord column

200000713 25 45583335 | B3 31 4765 P 5 c 2125 Length:

200000713 25 45516667 | B3 M ATIEIAZT  |r 15 c 2125 : Bimple  Field

%nnnmrn 3 25 45433333 | B3 3 AB0MEEET  |r 2 d 21 35 Llﬂ : DelimitedDelimetetto =
2000distance txt | Eas_Codes b | 2004data txt | 1998distance tx | 1999distance tx | 2001data bd | 2002datatxt | 2003data txt | D5data b |
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File Edit Search BeEEipEp=pep® Daka  window  Help

| Add/Edit Documentatian. .. w
Goa @0y &

YWiew Documentation, ..

Joe Scientist: F"[| Title & Abstract. .. oplankton in the Great Lakes, 2000 {fictitious sample data )
Accession Numb  Kewwords, ., aplanktan, YWan Dorn sampling, population suneey, fictitious sampl...

CiMners. ..

Contacks..,

Associaked Parties. .. i b EI‘ltity."nttrihutE -

Research Pr'l:le-'l:t Integer= Floating Poin Tex
meters cm

depth samprol Spec: .
Daphni » | Entity Description
Lake Erie Temporal Coverage. .. E Daphni
Lake Erie Taxonomic Coverage. .. Daphni | Identifier:  jscientist 23
Lake Erie Methods. .. ; Daphni — atalog i

Lake Erie Access Informatian, Daphni
Lake Erie roToMETTT Daphni : : anmleData bt~
Lake Erie 10JUKZ000 Daphni Physical Structure o

Lake Erie 10JUNZ000 Daphni SRR
Lake Erie 10JUNZ000 Daphni
Lake Erie 10JUNZ000 Daphni
Lake Erie 10JURZ000 Daphni | [0 ame:

Lake Erie 10JUNZ000 Daphni ize: 1156 bytes
T e o 1o nan i T Humber of

{ 1 }

Isage Rights. ..

Geographic Coverage,

| Description:. ™~~~

Pohgect
| W jscientist bl

R Rl N Rl B B

ExampleDaka, bxk
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e Access control by individuals

e Data maintenance by individuals
e Automatic forwarding of changes
e Simple data sharing

' Metacat Catalog

A M orpho clients
A Web clients



Cumulative number of packages

abon

4000

3000

2o0a

1000

Data archived vs time

2003 2004 2005 2006



Whalcome to the ESS Daka Regstry, Thes is a publidy accassile registry descrioing scientific data sets on ecelogy amd the
envirenment. The data sets registered here are assooabed with articles publshed inthe joumals of the Ecologecal Sooety of
America. Thay ara registared heare n order to faditate communicatian and data sharing by scianbists. See indwidual registry

entrias for ctaticn infarmation as wel a5 usaga rights.

Regisiry Todls
¢ Segrch ler Datls Sets
2 Search oaly within the ES4 Data Reqgistry
) Search entire Enowledge Metwork for Biocomplesicy

E Sparch THle, shstrack, Eeywords, Personral [Quicker)
Ol sgarch all figlds [Siowar)

This toal allaws youw ta search tha registry for data sets of inborast. When you type Bext in the bowx ard cicde an the
*Eaarch’ buttan, thie search wil anly be conduched within the tide, authar, abstract, and kayword fiekds. Checking the
"Eagrch All Fields” bice will search on thase and all athar emsting helds [Bhe gaanch will take mora bme), Chacking tha
"Saanch Enowledpe NeTwsark for Biocomplesty™ bioe will Slos yoid to saanch the Enowledga Metwiork for Baooom plesity
(KHE) in addtion To the ESA Data Regisiry, The KNG s an inemational data repository dedicabed to Tackiatng el

ard ervvironmental resssech, Chdk heps for more infonmation on the KEHE,
Yau can use the %" character az a wildcard in youwr ssarches [e.g., Shiodersty S’ wauld locate any phrase with the
word bicdiversity embedded within it).

* Brovese dats sets

Browis &l sxmbing dats wats by ttle, This ooeratan can be dow &5 the numbar of sntras in the regstry grows.

* Beqister & peve data seb
Thie ESH Data Reistry form is for registanng data 56T assodiahed with aricies pubishad n tha joumals of tha
Ecakacal Socety af Amencs. (thar Efological data 4818 a0 b fegstersd with He Knoedeiige Mabwork for

BiocamplEgity (EMB).

Steps for registerimg an ESA data set
Step 1: Creafe an Bccount

Create an account by registaring with the ENB. Many scentists will already have accourgs in the EMN3, espeoaly those
fram insttutions ke NCESS and LTER. If vou already havwe an aocount please wse that esasting acoount rathiar than

Crasdang & naw ard

Step 2: Login

Logim to the ESA Begistry websibs with the account you created. Fil out the ES& Data Registry Form.

Step 2 Reqgister Data
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e Access to ecological and environmental data

— Promote data discovery, sharing & re-use
— Maintain local autonomy for data management

e Data preservation

— Long term data description
— Provide archiving capabillities

« Analysis and Synthesis

— Promote cross-cutting analysis by developing analytical tools
— Address data heterogeneity issues

* Build an active informatics community
— Enable more rapid IT advances through collaboration
— Promote formal interactions with ecological researchers
— Break down barriers to data sharing
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