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Threats and challenges to biodiversity and ecosystem conservation from an eScience perspective
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Animal Movement Ecology group

UvA Team & collaborators

Judy Shamoun-B .
(emeritus), Bart

My

n\’m,s:

JLJrL

Gemini
BELWIoNT

@r biodivers:

: ¥ belspo

A

ACADEMY OF FINLAND:
[FND

E e " K lIJk Ned u SAHA
st e -} MZ“ I .@ center

UNION EUROPEA
Fondo Europeo de Desarrollo Regional
Una manera de hacer Europa

Technology and ICT suppeort, close collab

Edwin Baaij (UvA Technology Center), Bere k
Hidde Leijnse (KNMI}, Adriaan Dokter (Corne = E
Morgan Brown, Susanne van Donk, Laura Gal 8
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ERIC
Airspace is crowded

Aeroecology conflicts with infrastructure
* Wind turbine impact
* Bird strikes in aviation
* High-rise buildings

https://media.nhnieuws.nl/images/
421378.10dalab.webp?
width=1000&ratio=16:9&quality=70
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Patterns and underl Ing processes

Wind park Airport
operators managers
Conservation General
practitioners public
Monitoring

Understanding
Policy makers Forecasti ng

Scientists

Farmers Health

agronomists agencies
Pest control

Bauer et al. 2017 - BioScience - From agricultural benefits to aviation safety

‘Crop damage
ruluuvu Eulupcu uc vesalivinu r\cglul]ﬁ'
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Meteorolodgical Radars

h@tch

ERIC

https://crow.aloftdata.eu/
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Infrastructure - AME =
. Sy
National compute clusters e e
whe ke
— Lisa & Snellius (Surf) 1
* +-1TB/h - .
150 TB Tape archive (Surf) >
Research Cloud (Surf) T T
90 TB S3 Live server (UvA) |
R packages (UVA) ’s
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Infrastructure challenges

* Large volumes of data are required for identification of migration patterns

— Multi temporal data
* Migration routes cross multiple national borders
* Variation of weather requires multiple seasons of analysis
* Maintenance of infrastructure

-  Servers

— Databases
* ACCGSS|b|I|ty tO |nSt|tUte CompUte SyStemS https://hpc.uva.nl/uploaded_files/inlineitem/2015-01-12_-_Using_|Cartesi pt‘ '
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Access to infrastructure
Institute

Compute environment
Security introduces rigidity

— Hampers collaboration

* A‘Necessary evil’
Re-use of complex framework
Understanding of code

B E eS Threats and challenges to biodiversity and ecosystem

=g ®
conservation from an eScience perspective Llﬁ@@%&

Infrastructure challenges

https://hpc.uva.nl/uploaded_files/inlineitem/2015-01-12_-_Using_/Cartesiti pd‘ '
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Solution
Virtual Research Environment

Domain experts develop a collection of functional blocks and
workflows allowing users to ‘quick-start’

Radar Aeroecology VRE * Reduced compute threshold
NaaVRE as basis * No requirements of programming

Transfer of existing code to NaaVRE ° Anyone can create/review code

Building small ‘lego’ blocks
Re-use of existing blocks
Splitting / merging tools for concurrency

UNION EUROPEA

Fondo Europeo de Desarrollo Regional
Una manera de hacer Europa
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‘Block’ library

Catalog - Convert-KNMI-ODIM-v01-DUM...
visualize-PVOL-v01-berendwijers . il i sl s .
list-PVOL-files-v01-berendwijers
list-PVOL-files-v02-berendwijers
visualize-PVOL-v02-berendwijers Inputs and Outputs
Download-KNMI-files-Den-Helder-v03-
berendwijers knmi_paths input list
Download-KNMI-files-Herwijnen-v03-
berendwijers pvol_paths output list
Convert-KNMI-ODIM-v01-DUMMY-
berendwijers Parameters

P

UNION EUROPEA

Fondo Europeo de Desarrollo Regional
Una manera de hacer Europa
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Workflow manager

- List-KNMI-files-Herwijnen-v02-b... Download-KNMI-files-Herwijnen. ..

Download-KNMI-files-
Herwijnen-v03-berendwijers

(] dataset_files (@@ dataset_files

Convert-KNMI-ODIM-v01-
DUMMY-berendwijers

O

List-KMNMI-files-Herwijnen-v02-
berendwijers

8]

UNION EUROPEA

Fondo Europeo de Desarrollo Regional
Una manera de hacer Europa
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-
I al r c e I I S Component containerizer

RDRTP_KNMLipynb

Download-KNMI-files-Herwijnen...

. dataset_files knmi_paths .
from _pa_thll_b__l_r_npor_t Path
knmi_paths = [] Inputs
radar_code = 'NL/HRW'
conf_download dir = f'./data/PVOL/KNMI/NL/HRW'" dataser files

api_url = 'https://api.dataplatform.knmi.nl/open-data/vl/datasets/radar_volume_ full herwijnen/versions/1.0/files

#tnain ' I
for dataset file in dataset files: outputs

filename = dataset file[8]
endpoint = f"{api _url}/{filename} /url” knmi_paths
get_file_response = requests.get{endpoint, headers={"Authorization": param_api_key})

download_url = get_file_response.json().get("temporaryDownloadUrl")
dataset file response = requests.get(download url)
fname_parts = filename.split(' ')

Parameters

fname_date part = fname parts[-1].split('.')[@] param_apl_key
year = fname_date_part[9:4]|

month = fname date part[4:6] Dependencies
day = fname_date_part[6:8]

p = Path(f"{conf download dir}/{year}/{month}/{day}/{filename}") requests
knmi_paths.append(’./{}'.format(str(p)))

p-parent.mkdir(parents=True,exist_ok=True) pathib » Path

p.write bytes(dataset_file_ response.content)

Base Image

UNION EUROPEA

Fondo Europeo de Desarrollo Regional CREATE
Una manera de hacer Europa

' GOBIERNO  MINISTERIO
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Current RA-VRE blocks

Current blocks Results in workflows

* Repository indexer * Download files from any
* File download ‘ Radar in NL

* Format converter * Visualize any radar in

* Vol2bird processor VRE

https://github.com/adokter/vol2bird

* Produce derivatives
from any radar in VRE

Local repository indexer
Visualizer (Python)

UNION EUROPEA

Fondo Europeo de Desarrollo Regional
Una manera de hacer Europa
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Future RA-VRE blocks

®
LifgWatch

ERIC

Future blocks

Repository indexer Results in workflows

.DE’ DK, .. * Real time data
File check acquisition and
bioRad visualizer (R) > cquisttiol
. https://github.com/adokter/bioRad . V I S u a.l I Z a.tl O n
Para_lmeter r_ecalculatlon * Multi-radar visualizations
Vertical Profile * Range Bias Correction
customization calculation
Block performance
Block triggers

UvaRadar (R)

https://gitlab.com/uva_ibed_ame/weather, ar/uvaradar L,
ake I UNION EUROPEA
. DE ESPANA DE CIENCIA ** :

Fondo Europeo de Desarrollo Regional
Una manera de hacer Europa
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Workflow use-case: artifacts

Investigation of data artifacts TR
Real time data pipeline * :
* Data acquisition | '
* Processing | ; 3
* Visualization S
Data exploration R L
Accessibility of data on mobile o BT
devices o

Geneve

In-sSitu observations

= Ef ¥ GOBIERNO  MINISTERIO
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Workflow use-case: artifacts

List-KNMI-files-Herwijnen-v02-b... Download-KNMI-files-Herwijnen... Convert-KNMI-ODIM-v01-DUM. .. visualize-PVOL-v02-berendwijers

dataset_files .—. dataset files knmi_paths .—‘ knmi_paths pvol_paths .——. pvol_paths

vol2bird-berendwijers VP-visualizer-01-berendwijers

@ input_file_ist output_fite_list @@——— ve_paths im_paths @

Vertically Integrated Density

— nidhl — nlhrw
140
https://tinyurl.com/
120 yckoykb9
100 -
80 | i
60 | il i
f
40 I | | 1
2 Wy Il UL LRt |
L LR J SO iy il 'y
o (T RPN ¥ | ! | b I I
15 Jan 22 Jan 29 Jan 05 Feb 12 Feb 19 Feb 26 Feb 05 Mar 12 Mar 18 Mar 26 Mar 02 Apr 09 Apr 16 Apr 23 Apr 30 Apr 07 May
[[h I R
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Collaboration use-case

GloBAM - UVA
Processing request for aloftdata.eu
_ _ * 15TB
Technical requirements . 154 adars * Administrative requirements
* Data storage quota * Access
* Retrieval of code * UVA
* Compilation of processors * Surf
* Instructions of module loading * Compute hours
* Library matching
* Adjust RC

* Additional file checks

UNION EUROPEA

Fondo Europeo de Desarrollo Regional
Una manera de hacer Europa
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Collaboration use-case

GloBAM - UVA
Processing request for aloftdata.eu
* 15TB

* 150 radars

list PVOL files v0.1-berendwijers vol2bird-berendwijers

Splitter

pvol_paths .——- A .___. input_file_list output_file_list @)
b
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