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Pipeline: motivation

Having reliable and up-to-date long-term meteorological data is crucial for

Providing spatially distributed
Monitoring current Monitoring climate meteorological inputs for

meteorological conditions variability at local level impact models (e.g., for
at regional level

hydrological simulations)
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Meteorological data and data preparation
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Time series of key weather variables: These data are recorded at daily
e.g., precipitation, min/max and sub-daily resolution by
temperatures. weather stations
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Meteorological data and data preparation
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Meteorological data and data preparation
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Pipeline: motivation

Focus on analysis

Retrieving

new data for each single weather
station

Verifying quality

Integrating
new data into historical dataset

Data
Preparation

Gap filling

Interpolating

for improved spatial coverage and
representation

Loading

updated dataset for allowing
reproducibility

Accurate data
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Pipeline: implementation

» GitLab CI/CD pipeline
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Pipeline: implementation

» GitLab CI/CD pipeline

» Dockerized jobs runners

» R modules + geo-spatial libraries
» testthat + shell-based unit test suites
» renv for reproducibile environment

» bash scripts and wrappers
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ETL pipeline for
updating
meteorological
datasets in near
real-time
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01 : Data extraction
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02 : Sanity checks and harmonization
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02 : Sanity checks and harmonization
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03 : Integration with historical data
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04 : Gap filling
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Only isolated gaps

Interpolation based on

surrounding

stations
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04 : Gap filling

Only isolated gaps

Interpolation based on

Temperature [°C]
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04 : Gap filling

Only isolated gaps

Interpolation based on

Temperature [°C]
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04 : Gap filling
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04 : Gap filling
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ETL pipeline for
updating
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datasets in near
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05 : Interpolation/gridding
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05 : Interpolation/gridding: temperature

Local weighted linear regression
of temperature normals vs
elevation and weights depending
on topographic features

Em(x: y)
= am(x: y) + by, (x, y) - h(x, y)

Gridded 1981-2010
March climatologies of
Tmax




05 : Interpolation/gridding: temperature

Local weighted linear regression
of temperature normals vs
elevation and weights depending
on topographic features »
Em(x: y)
= apy(x, y) + by (x,y) - h(x,y)

Gridded 1981-2010
March climatologies of
Tmax




05 : Interpolation/gridding: temperature

Local weighted linear regression Daily normals based on a

of temperature normals vs trigonometricfit from monthly
elevation and weights depending normals

on topographic features

Local weighted average of station
daily anomalies based on distance
and elevation difference

fm(x: y)
= am(x: ;V) + by, (x, y) - h(x, y)

2iwi(x,y) - aq
ad(xly): L/ .
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05 : Interpolation/gridding: temperature

Local weighted linear regression
of temperature normals vs
elevation and weights depending
on topographic features

Em(x; J’)

= am(x: y) + by, (x, y) - h(x, y)

Gridded 1981-2010
March climatologies of
Tmax
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06 : Publishing
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Automating the pipeline
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Automating the pipeline
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GitLab’s out of the box:
Monitoring & Troubleshooting

v" Ul-based pipeline status monitoring Pipetine Stages

@) Passed CI/CD: Fix missing closing quotes. @ ______
@ 01:07:14 #38523 ¥ main - 6beebeac W ORORORORORORO
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GitLab’s out of the box:

v Ul-based pipeline status monitoring

v’ Jobs logs visualization

(@) Passed CI/CD: Fix missing closing quotes.
@& 01:07:14 #38523 ¥ main < 6beebeac W

e = [P

prec:netcdf-export-job
(+) Passed Started 1 hour ago by @ Campalani Piero

lo]e B + ¢

Running with gitlab-runner 16.5.0 (853330f9)
on Meteo-pipeline runner (R 4.2.2) H2j_kMvn, system ID: s_3cS5céaab7698
Using Docker executor with image r-base:4.2.2 ...
Pulling docker image r-base:4.2.2 ...
Using docker image sha256:3delef2039fbd2fcbaf609da402dé6b2a%4fee892755cc7bbB74Fa2

6b8738ceBb for r-base:4.2.2 with digest r-base@sha256:ad49725f24F2abf3f3ch8010abf
dO0b74d424bc47c4e3841F10e805143e5a6fa ...

00:05

Reinitialized existing Git repository in /builds/REMSEN/cdr/climax/meteo-data-pi
peline/.git/

Running on runner-h2jkmvn-project-5565-cancurrent-8 via eosao49...

Removing install/

00:06

No URL provided, cache will not be downloaded from shared cache server. Instead
a local version of cache will be extracted.

Created by

il - |

Duration: 1 minute 42 seconds 5
Finished: 1hour ago

Queued: 1 minute 41 seconds

Timeout: 1h (from project) ()
Runner: #348 (H2j_kMVnn) Meteo-
pipeline runner

Tags: meteo-pipeline r-4.2.2

Commit ébeebeac (7

CI/CD: Fix missing closing quotes.

Pipeline #38523 | (+) Passed for main

&

gridding v

Related jobs
() prec:gridding-job

= (v) prec:netcdf-export-job
) tmax:gridding-job
) tmax:netcdf-export-job

() tmean:gridding-job

Stages
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GitLab’s out of the box:
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v’ Jobs logs visualization
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GitLab’s out of the box:

v Ul-based pipeline status monitoring

v’ Jobs logs visualization
v Timing information
v’ Job’s manual re-runs
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GitLab’s out of the box:

v Ul-based pipeline status monitoring

v’ Jobs logs visualization
v Timing information
v’ Job’s manual re-runs
v APl also available
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GitLab’s out of the box:

P 1

Q, Search or go to...

Project

M
*

<>

Meteo data pipeline
Pinned
Issues

Merge requests
Manage

Plan

Code

Build

Pipelines

Jabs

te

»

v Pipeline syntax is correct. Learn more

Edit

REMSEN >

¥ main v

integration

Pipeline editor

Pipeline schedules

Artifacts

prec:integration-job
tmin:integration-job
tmax:integration-job

tmean:integration-job

Visualize | Validate

> Climax > Meteo data pipeline > Pipeline Editor

() Pipeline #38523 Passed for 6beebeac: CI/CD: Fix missing closing ...

Full configuration

gap-filling

prec:gap-filling-job

tmin:gap-filling-job

tmax:gap-filling-job
tmean:gap-filling-job
prec:flags-update-j...
tmin:flags-update-j...
tmax:flags-update-j...

tmean:flags-update...

gridding

prec:gridding-job

prec:netcdf-export-...

tmean:gridding-job

tmean:netcdf-expor...

tmax:gridding-job

tmax:netcdf-export...

tmin:gridding-job

tmin:netcdf-export-...

OO ®®®-©-® | View pipeline

apply

cdb-export-job
prec:overwrite-cdb...

tmin:overwrite-cdb...

tmax:overwrite-cdb...

tmean:overwrite-cd...



GitLab’s out of the box:

(P 1

Q, Search or go to...

Project

M
g

<>

Meteo data pipeline
Pinned
Issues

Merge requests
Manage

Plan

Code

Build

Pipelines

Jabs

Pipeline editor

Pipeline schedules

Artifacts

REMSEN > === > Climax > Meteo data pipeline > Pipeline Editor

= ¥ main v

() Pipeline #38523 Passed for 6beebeac: CI/CD: Fix missing closing ...

v Pipeline syntax is correct. Learn more

Edit | Visualize | Validate  Full configuration

integration gap-filling

prec:integration-job prec:gap-filling-job

tmin:integration-job tmin:gap-filling-job
tmax:integration-job tmax:gap-filling-job

tmean:integration-job

( prec:flags-update-j... )
T T h tmin:flags-update-j...
1 1
. Job /

tmax:flags-update-j...

tmean:gap-filling-job

tmean:flags-update...

gridding

prec:gridding-job

prec:netcdf-export-...

tmean:gridding-job

tmean:netcdf-expor...

tmax:gridding-job

tmax:netcdf-export...

tmin:gridding-job

tmin:netcdf-export-...

©®®®®® ® | View pipeline

apply

cdb-export-job
prec:overwrite-cdb...

tmin:overwrite-cdb...

tmax:overwrite-cdb...

tmean:overwrite-cd...



GitLab’s out of the box:

(P 1

Q, Search or go to...

Project

M
g

<>

Meteo data pipeline
Pinned
Issues

Merge requests
Manage

Plan

Code

Build

Pipelines

Jabs

Pipeline editor

Pipeline schedules

Artifacts

REMSEN > === > Climax > Meteo data pipeline > Pipeline Editor

= ¥ main v

() Pipeline #38523 Passed for 6beebeac: CI/CD: Fix missing closing ...

v Pipeline syntax is correct. Learn more

Edit | Visualize | Validate  Full configuration

integration E d@P@V]d@V]G\,‘ : gridding

prec:integration-job
tmin:integration-job
tmax:integration-job

tmax:gap-filling-job tmean:gridding-job

tmean:integration-job

( prec:flags-update-j... )
T T h tmin:flags-update-j...
1 1
. Job /

tmax:flags-update-j...

tmean:gap-filling-job

tmax:gridding-job

tmin:gridding-job

tmean:flags-update...

prec:gap-filling-job C prec:gridding-job
tmin:gap-filling-job prec:netcdf-export-...
tmean:netcdf-expor...

tmax:netcdf-export...

tmin:netcdf-export-...

©®®®®® ® | View pipeline

apply

cdb-export-job
prec:overwrite-cdb...

tmin:overwrite-cdb...

tmax:overwrite-cdb...

tmean:overwrite-cd...



GitLab’s out of the box:

(P 1

Q, Search or go to...

Project

M
*

<>

Meteo data pipeline
Pinned
Issues

Merge requests
Manage

Plan

Code

Build

Pipelines

Jobs

Pipeline editor

Pipeline schedules

Artifacts

REMSEN > > Climax > Meteo data pipeline > Pipeline Editor

= ¥ main v

() Pipeline #38523 Passed for 6beebeac: CI/CD: Fix missing closing ...

v Pipeline syntax is correct. Learn more

Edit | Visualize | Validate  Full configuration

1
integration ! d@P@V]d@V]G\,‘ \ gridding
1
prec:integration-job prec:gap-filling-job C prec:gridding-job
tmin:integration-job tmin:gap-filling-job prec:netcdf-export-...

tmax:integration-job tmax:gap-filling-job tmean:gridding-job

tmean:integration-job tmean:gap-filling-job

( prec:flags-update-j... )
T T h tmin:flags-update-j...
1 1
. Job /

tmax:flags-update-j...

tmax:gridding-job

tmin:gridding-job

tmean:flags-update...

tmean:netcdf-expor...

tmax:netcdf-export...

tmin:netcdf-export-...

©®®®®® ® | View pipeline

s

apply

cdb-export-job

prec:overwrite-cdb...
tmin:overwrite-cdb...
tmax:overwrite-cdb...

tmean:overwrite-cd...




GitLab’s out of the box:

(P 1

Q, Search or go to...

Project

M
*

<>

Meteo data pipeline
Pinned
Issues

Merge requests
Manage

Plan

Code

Build

Pipelines

Jobs

Pipeline editor

Pipeline schedules

Artifacts

REMSEN >

= ¥ main v

> Climax > Meteo data pipeline > Pipeline Editor

() Pipeline #38523 Passed for 6beebeac: CI/CD: Fix missing closing ...

v Pipeline syntax is correct. Learn more

Edit | Visualize

integration

prec:integration-job
tmin:integration-job

tmax:integration-job

tmean:integration-job

Validate

<
<

Full configuration

©®®®®® ® | View pipeline

prec:gap-filling-job
tmin:gap-filling-job

tmax:gap-filling-job

tmean:gap-filling-job

\ gridding
1

C prec:gridding-job
prec:netcdf-export-...

tmean:gridding-job

tmean:netcdf-expor...

( prec:flags-update-j... )

tmax:gridding-job

tmin:flags-update-j...
tmax:flags-update-j...

tmean:flags-update...

tmax:netcdf-export...

tmin:gridding-job

tmin:netcdf-export-...

cdb-export-job

prec:overwrite-cdb...
tmin:overwrite-cdb...
tmax:overwrite-cdb...

tmean:overwrite-cd...




What's next



What’s next

& —

* Finalized implementation of the
GitLab pipeline

 Automating the connectors with
online catalogues

 Set up of webhooks for reporting to

MS Teams channel(s)
* Implementation of a monitoring
dashboard with GIS-based

visualization of the data store and of

near-real time updated fields

eurac research



Thank you!

Contact us:

DA alice.crespi@eurac.edu
DA elena.maines@eurac.edu

DAl piero.campalani@eurac.edu

I e o — — — — — — — — —— — —— — —— — —— — —— . ]

eurac research
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