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Improving Observation Data Collection,
global transmission and its utilisation
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8 Focal Points Verification & Update
&8 OSCAR Surface, WIGOS, WDQMS, WIS2, CAP

\

Q) OSCAR Surface Station Metadata
iE;"\ Update

Stepwise Approach \

E Data transmission Challenges
Areas Of S u p po rt Identify and resolve data transmission challenges

A stepwise approach was adopted to solve
challenges and capacity gaps of NMHSs in data
transmission and service delivery.

Website & Content Management System

f CAP Activation and Dissemination

|dentify and address CAP Activation and
Dissemination challenges

Social Media, Email Marketing and

/ User Management systems



Co-development of Open Source Software
Solutions with public institutions

Climweb

Open-source software designed to empower
climate and environmental institutions to

deliver mpactful services.

ClimWeb is an innovative platform built on free and open-source
standards, featuring a modern design, seamless marketing integrations, an
intuitive weather warnings publisher (in CAP format), and advanced tools
for visualizing weather, climate, and environmental data.

Automated Data Loader

Automating periodic Observation data
iIngestion into WIS2Box node

WIS52Box Automated Data Loader (ADL) is a plugin based system that
defines an architecture for implementing wis2box data loaders for different

AWS vendors.

CAP Composer
Modern, user-friendly CAP Alert publisher

A comprehensive solution designed to support Alerting Institutions in
seamlessly issuing and communicating CAP alerts across multiple channels,
developed to enhance the adoption and effectiveness of the CAP standard.



Challenges

v A cocktail of different Automatic Weather
Stations vendors with incompatible
software solutions in each country

v Very few AWS in Africa are currently
sending data internationally

Stations not logged-in in global database
to log in station metadata (OSCAR surface),
stations not “marked” to send data
internationally (GBON), Focal Points not
updated, software incompatibility
problems (different vendors), internet
connectivity of stations, maintenance
issues




January 2025

May 2025

Increase in listing Stations on OSCAR
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Number of Stations

Number of Stations

1400+
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Oct 2022

GBON Stations

Total New Stations: 1058 1315

1191
+934

Oct 2024

OSCAR Stations
Total New Stations: 1436

Oct 2024

+124

May 2025

3463
+470

May 2025



AWS Vendor Fragmentation Across Africa

17+ countries * 20+ vendor types

Africa’'s Weather Data Infrastructure S Voo
is Fragmented 2 5 a5 0T

v National Meteorological Services
across Africa operate networks of
automatic weather stations from
different vendors, deployed through
various donor projects over the years.

v Eachvendor has its own way of storing
and transmitting data.
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Vendor
ADCON Telemetry
Vaisala
Pulsonic
Earth Networks
LSl
Seba
ADASSA
Navimet
KOICA
TAHMO
Campbell Scientific
Ott MetSystems
Nesa Srl
Rika
Microstep-MSI
Sutron
Siap + Micros
WASCAL
WAGTECH
Netsens
Davis Instruments
Intellisense
IOSNET
CIMA
3D PAWS
Degreane AWOS

Berani

Countries

BDI BFA COG ETH GHA KEN LBR MWI SOM TCD UGA ZMB

ETH GHA KEN MLI SDN SYC ZWE

BEN BFA MLI NER TCD TGO

BDI LBR NGA

BDI RWA

KEN TCD

coM

COG

ETH

GHA KEN MLI MWI NGA

GHA KEN MLI MWl ZMB ZWE

GHA

GHA

GHA

KEN

KEN

MWI  SSD

MLI NGA

SYC

RWA

SYc

SYC

SYC

SDN

KEN

KEN

NGA

Common AWS Vendors

Adcon Telemetry

Vaisala
Pulsonic
TAHMO

Campell Scientific



Get Measurements

https://datahub.tahmo.org/services/measurements/v2/stations/TA00524/measurements/raw

Params
Query Params

Key

Body (

{} JsON ~

Remote REST API- TAHMO
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STOO110MIN_20251006200000.dat

STOO110MIN_20251006201000.dat

STOOT110MIN_20251006202000.dat

STOO01_2MIN_20251006200000.dat

STOO01_2MIN_20251006200200.dat

STO01_2MIN_20251006200400.dat

STOO1_2MIN_20251006

20251006201000.dat

FTP Server - Encoded records
SIAPS *+ Micros

Same Data, Different Worlds

TOAS 42724 CRB800 42724 CRB800.5td.32.05
TIMESTAMP RECORD  StationlD LoggerSerialNumber ProgramName
TS RN

Smp Smp Smp
2025-09-22 16:00:00 32793 ST7_Uhuru_Chiefs_Camp 42724 CPU:TAHMO_ST7_Uhuru_Ct
2025-09-22 17:00:00 32794 ST7_Uhuru_Chiefs_Camp 42724 CPU:TAHMO_ST7_Uhuru_Ct
2025-09-22 18:00:00 32795 ST7_Uhuru_Chiefs_Camp 42724 CPU:TAHMO_ST7_Uhuru_Ct
2025-09-22 19:00:00 32796 ST7_Uhuru_Chiefs_Camp 42724 CPU:TAHMO_ST7_Uhuru_Ct
2025-09-22 20:00:00 32797 ST7_Uhuru_Chiefs_Camp 42724 CPU:TAHMO_ST7_Uhuru_Ct
2025-09-23 05:00:00 32798 ST7_Uhuru_Chiefs_Camp 42724 CPU:TAHMO_ST7_Uhuru_Ct
2025-09-23 06:00:00 32799 ST7_Uhuru_Chiefs_Camp 42724 CPU:TAHMO_ST7_Uhuru_Ct
2025-09-23 07:00:00 32800 ST7_Uhuru_Chiefs_Camp 42724 CPU:TAHMO_ST7_Uhuru_Ct
2025-09-23 08:00:00 32801 ST7_Uhuru_Chiefs_Camp 42724 CPU:TAHMO_ST7_Uhuru_Ct
2025-09-23 09:00:00 32802 ST7_Uhuru_Chiefs_Camp 42724 CPU:TAHMO_ST7_Uhuru_Ct
2025-09-23 10:00:00 32803 ST7_Uhuru_Chiefs_Camp 42724 CPU:TAHMO_ST7_Uhuru_Ct
2025-09-23 11:00:00 32804 ST7_Uhuru_Chiefs_Camp 42724 CPU:TAHMO_ST7_Uhuru_Ct
2025-09-23 12:00:00 32805 ST7_Uhuru_Chiefs_Camp 42724

CPU:TAHMO_ST7_Uhuru_Ct
o

Custom CSV Files - Cambell TOA5 Format



Why This Matters

e Meteorologists spend hours on manual data
wrangling

e |solated national systems
e Difficult to share data globally for forecasting

e Delayed weather warnings
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Why This Matters

The Technical Burden

e Custom scripts for each vendor
e Timezone conversions by hand
e Unit conversions prone to errors

e No automation = No real-time data

Countries with limited technical capacity struggle most.
They need weather data for forecasts and early warnings,
but spend resources just getting the data into a usable format.




Observation data
sits in servers,
underutilized




Role of a Data Collection and Processing System

WIS2 Node as a gateway between National MET systems and the WIS 2.0 Network

Server, Cloud
or Satellite

A data collection and processing system ensures a

National Segment
Manual
observer >
Data collection
___ AWS data , and processing —
logger system
A
External
provider

WI1S2-node gets the data

WIS2-node

MQTT broker for sending
notifications

Enable data access over
HTTP/HTTPS

Ensure discovery
metadata

International Segment

=

WIS2 Global
Services

VN
S Global [ \ Global
DlSCO\FEW | ik ' Cache
Catalogue Broker - - ;-';



ADL: The Automated Data Loader

The Solution

Data Sources

<

Automatic Weather Stations

Manual Weather Stations

i
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Unified timeseries

w observation data

Timescale DB

1

---------

Data Pulling

......... S FTP Plugin
......... »| HTTP API Plugin
......... » DB Plugin

Other sources plugins...

@ Scheduled Tasks

l

Data Pushing

Scheduling & Orchestration

Data Normalization

Core

Unit Conversion

wis2box Plugin

CDMS Plugin

FTP/S3 Plugin

Timezone Handling

Other channels plugins...

- -

Django + Wagtail + Timescale DB + Celery

() scheduled Tasks

ADL Architecture

Receiving Channels

-9 | () WIS2 Node

........

WW
DB
FTP s3

Plugins: Vendor-specific
adapters

Core: Django + Wagtail
admin + TimescaleDB

Dispatch: WIS2, FTP,
APIs, S3, databases



National Segment

“*® NWP Assimilation

Server, Cloud or

Satellite =

Manual

Observer

AWS Data Data Cazl:lectlon
=i Gl Processing System

ADL

Direct Integration or via API

External Provider

ADL as a Data Collection and Processing System

l

Climate Data
Management System

u-
===

Receiving Channels

| AV WIS2-node

FTP

Mobile/Web App

Other third party
integrations...




= Technology Stack - Open Source

Component Technology Purpose
Web Framework Django, Wagtalil Core backend and customizable admin interface -

“»

Database PostgreSQL, TimescaleDB Relational DB with time-series support E - E
|

|
Tasks & Background Celery, Redis Asynchronous task queue and message broker
Jobs
Plugins Django/Wagtail apps with Wagtail Modular extension system
Hooks github.com/wmo-raf/adl
Web Server Nginx Static file serving and reverse proxy
Containerization Docker, Docker Compose Environment setup and service orchestration

https://adl-tool.readthedocs.io/en/latest/technology.html


https://adl-tool.readthedocs.io/en/latest/technology.html
https://github.com/wmo-raf/adl

AWS Vendor Plugins:
One Job, Done Well

e Each plugin knows ONE vendor
(TAHMO, ADCON, Campbell..)

e Core knows ALL plugins through a
reqgistry

e Result: Add new vendors without
changing core code

TAHMO Station Returns

“"datetime";:"2025-01-15T14:30:00Z2",
id":"12345",
ble":"temperature",

"datetime":"2025-01-15T14:30:002",

- 3t10n __;'..'I H ”123‘15",
ble":"rainfall”,

TAHMO Plugin

l

ADL Standard Format

": datetime(2025, 1, 15, 14, 30, 0),

. Knows TAHMO's API
. Handles Auth e.t.c
. Maps TAHMO fields to ADL




OBSERVATION DATA FLOW WITH ADL

AWS

LSI Logger

ADCON AWS

Automated Data Loader
(ADL)

Plugins & Decoders

EarthNetworks

Other AWS Vendors

Normalization (Unit
Conversion & Mapping)

Downstream Channels

WIS2box (Global Data
Exchange

Standardized Qutput Format

Climsoft (Database &
Analysis

Other Channels (e.g., APIs,
FTP, Visualization Tools)




Sample Data Flow for Burundi - From stations to use in Global Forecastion

SERVER

Qm

@ iratied @ Processing imtarvat § misutes % Liniked Stations: |

() owen m ] o & Statan
e T
|‘|f|.lm|f|uuun.u|r|_|r|u|mnmmunm|.'|||r||u||u||n|ur||m el M
. =
@ Eriblesi () Diwts Chupe s
RO e | pepssprtany
it s e ( |' | -l '
T e ll
Fowwod by wihicg-yi 1.1.0
ML Decymarntaber;

ADL ’ WIS2box

Data Processing and Collection System

https://adl.igebu.bi https://wis2.igebu.bi



https://wis2.igebu.bi/
https://adl.igebu.bi/

Current Data Collection from Manual Stations

Burundi

13480 ® (® - s IR IR

N - MTS_SYSTEME D'OBSER... ® 3

5 en ligne

y =T
o ~ kitobombuya +243 990744119

AAXX 02124 64285 31457 42918
10302 20219 29061 39201 48520
84900 333 59011 83818 81927

94567 1014=

& ~ Jacques +243 829 268 886 l

13:15

AAXX 02124
31560 72706 10278 20226
29076 39680 70342 82902

| 333 58000 82824 81930 87080
94644 Q1017=
ST
Michel Ndobali MTS GEMENA
AAXX 02063 64006 32460 60000
10224 20218 29096 39650 40145
81940 333 10// 55/// 59001
81915 86360 94644 1015

1326

AAXX 64006 42570 62307 10274
20214 29087 39650 40145 85280
333 59002 85826 1015

1 message non lu

Michel Ndobali MTS GEMENA

AAXX 64006 32575 62306 10300
20214 29052 39630 40124 85230
333 59002 85830 1012

v/

v/

Observers use different
ways to collect and send
data

Some completely manual,
others semi-digital

But still someone has to take
the records and manually enter
into digital systems like
wis2box, CDMS (Climsoft etc)



ADL Collector

— ADL Instance

Meteo Burundi v C

https://adl.igebu.bi

Introducing ADL Collector

v

C S

Offline-first mobile app for manual stations data
collection

Optimized for low end devices, with limited
internet connectivity

Small app size ~ 16 MB

Data values limits checks - (Min, Max) - More
Quality Checks done on ADL

Directly Integrates with ADL instance of an NMHS.
No additional backend systems required.



Stations

i Meteo Burundi

£ Connected

@ adl.igebu.bi

Your Assigned Stations

BUJUMBURA
o Station ID: 3
Active

Q =

Stations Observations

< BUJUMBURA

BUJUMBURA

Station ID 3
Timezone Africa/Bujumbura

(O Observation Schedule

(© Observation window open

Observations can be submitted anytime within the
daily window

® Daily window:
06:00 - 18:00

Recent observations

L

No recent observations

® Add Observation

& New Observation

BUJUMBURA

Timezone: Africa/Bujumbura

(O Observation Time

Thursday, September 18, 2025 at 16:15
S —
-‘ISm) @ +5m +15m )

Measurements

~ Temperature (Degree Celsius)

Precipitation (Millimeters)

Rainfall measurement

Cancel




Quality Control

) Temperature - °C Im plemented Chec ks

® Quality Control Checks
Configure automatic data quality validation rules for this parameter.

Quality control checks help identify bad or suspicious data automatically: ¢ R a n g e C h e c k B R eJ e C t S
Range Check - Rejects impossible va.lurfns. _ | m p OSS | b l_e Va lu es
Step.Check - Catches suddt‘en L{I'!r'-eahS'[lC jumps between r'E-adll'!gS
ks Chtook ~ Bose it hos o ey ol e « Step Check - Catches
Start with Range Check for basic validation, then add others as needed. S u d d e N u N re a [ | S t | C J u M p S
Q, search Each check type can only be added once per parameter. .
between readings
Networks @ ]
B Range Check  —rocrroreorroo oo A~y @@ e Persistence Check - Flags
Reject values that are too high or too low. Use this to catch sensor readings that are clearly impossible.
sensors stuck on the same
value
e Spike Check - Uses
statistics to identify
unusual outliers

Stations

Connections Min value
Dispatch Channels ; 0

Data Viewer Max value

Settings E | 45

Inclusive bounds
Check this box if the min/max values themselves are acceptable. Uncheck if they should be excluded.

.

@ Can be extended for
Aoy B Q@ m

Search options... edly. Helps identify frozen or broken instruments. adva n Ced C h eC kS

1 Range Check © Persistence Check ‘or example, 10 identical readings might indicate a stuck

— Step Check |~ Spike Check

You have unsaved edits

Save your changes before leaving




No.

10

11

12

13

AWS/Plugins

ADL FTP Plugin, using inbuilt Siap + Micros

ADL FTP Plugin with custom ADCON Decoder

ADL FTP Plugin, using inbuilt Campbell TOA5

Country
¥l Chad ADL ADCON DB Plugin
&= South
Sudan Decoder
® Burkina
Faso ADL FTP BF Adcon Decoder
k2 Seychelles  ADL WeatherLink Plugin
= Ghana ADL ADCON DB Plugin
= Malawi

I Decoder

= Togo ADL Pulsonic Plugin
= Niger ADL Pulsonic Plugin
B= Benin ADL Pulsonic Plugin
Ll Nigeria TAHMO Plugin
il Guinea Siap + Micros, ADCON
== Ethiopia ADL ADCON DB Plugin
il Senegal ADCON, ADL Pulsonic Plugin

Push Channels

Chad Wis2box

South Sudan
Wis2box

Burkina Faso
Wis2box

Seychelles
Wis2box

Ghana Wis2box

Malawi Wis2box

Togo Wis2box

Niger Wis2box

Benin Wis2box

Nimet Wis2box

Guinea wis2box

Ethiomet
wis2box

Anacim wis2box

Status

Operational

Operational

Operational

Zlin
Progress
ZIn
Progress
Iln
Progress
IIn
Progress
IIn
Progress
ZIn
Progress
Zin
Progress
Zin
Progress
Iin
Progress
Iin

Progress

wmo-raf/adl EEE

Automated Weather Observation Data Collection WHMO

and Processing System - Core

A 1 ® 14 6 Y0 »

Contnbutor issues =tars Forks

wmo-raf/adl: Automated Weather Observation Data
Collection and Processing System - Core

Automated Weather Observation Data Collection and Processing System -
Core - wmo-raf/adl

() GitHub
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Deployment &
Real-World Impact

Different AWS vendors
integrated
Stations
actively monitored
Democratic Republic of the Congo
: 3
Zambia Mozambique

processed monthly _ ¢

Somalia

Uga"dﬂenya

B di
Tl Seychel

Madagascar —
Uptime fo
097+ [
operational deployments
A number of countries sharing data
globally for the first time In development @ Operational To install

Before ADL: Meteorologists manually downloading CSVs, With ADL: Automated end-to-end—observations reach
converting units, uploading to WiS2—hours of daily work WI1S2 within minutes of being recorded




Powering Automated Data
Transmission

A Smart Pipeline for Weather and Climate Data transmission

Sudan
~ Diibouti The Automated Data Loader (ADL) is an open-source system designed to unify and
SlerraL:_I?g;rrllaq,c e “;-I-idajj-:Ei_ﬁ'i,:_cj_pji,a:‘ automate the collection and transmission of meteorological data from diverse
L;gﬁéﬁ_éggﬁﬁgoma“a we-:.-xther station networksj—resolvmg one of the biggest data transmission challenges
REnya facing NMHSs across Africa.
Burundi Seychel @ Live instances (11):
Democratic Republic of th;" &ongo Chad, South Sudan, Burkina Faso, Seychelles, Togo, Malawi, Mali, Nigeria, Ghana,

Malawi- Comoros
Zambia M o'zam bique

_‘- “\ Under customisation instances (8):

Zimbabwe Madagascar

Zimbabwe, Burundi.

-w

Maur Sudan, Kenya, Benin, Guinea, Ethiopia, Senegal, Céte d'Ivoire, Mozambique.
To install (17): Democratic Republic of Congo, Somalia, Sao Tome, Mauritius, Gabon,
Ethiopia, Central African Republic, Comoros, Djibouti, Uganda, Sierra Leone,
Mauritania, Madagascar, Guinea-Bissau, Gambia, Liberia, Niger.

' In development @ Operational To install

!f:—i‘h},) KXI(E)TREIEIDDROLOGICAL
N,
ORGANIZATION

QOPERATED BY NRC
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Automated Data
Loader in Action

Chad, Seychelles,
South Sudan,
Burkina Faso, Togo,
Mali, Ghana for the
first time, were able
to share data from
their AWS for the first
time.
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ga“‘\g - - " : . - £ SETTINGS

L—J ‘ i
[ ] B | :
< Station _ | +
@
Search stations Q ;
8 .
&
. o -
~ . . H . ¥
@ Anse boileau 0SCAR [ . A Victoria -
] o~ W
.
@
@ Anse forbans 5
Oy
@ Assomption island OSCAR & :
v o
@
@ Au cap primary school OSCAR [& P
o
- - 1 o
@ Baie-lazare primary school OSCAR [ Observations from
the past 24 hours
e}
@ Belombre puc desalination @ 200rmore B
| 8-19
1 1-7
Cps— -
ﬁ' MNone
— > = OpenStreetMap contributors

| |
Powered by wis2box-ui 1.0.0rc1
wis2box Documentation
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February 2022
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Cccra

February 2022 February 2025

Z Seychelles

La Retraite

Victoria

Port Glaud
&

Anse Boileau

Quatre Bornes

February 2022

L‘Retraite

&
] Victoria

&
®
Port Glaud . &

Anse&:ileau .

Quatre B.Wes

February 2025



® ® @ ¥ Ghana WIS2Box e WMO @

O 06:27:03 S » © B B o

Pop out Chat

™ |Leave ‘ N

Motes Rooms Apps

Peter-William Abbey (Unverified) peter-william (Unverified) & peter-william (Unverified) &
O ~ . : _ ) 3 S
- o | & Calendar - Peter-will. X | @ (@ Microsoft Teams X | Djecrety — Django 5« X | () GitHub - wmo-raffwic X | i - ADL X [EJ wis20inabox-H

-

A\ Not secure 10.1.76.243/fixe

AKUSE
One-on-one

technical support, b
With N M HSS Wind direction Wind direction

O

Non coordinate pressure

Observation data from Ghana Meteorological Agency

Wind speed

Total precipitation or total water
equivalent (1 hr)

. - = &27PM
peter-william (Unvefified) 8.5 Sl 1O search * o ! .‘I 27°C Mostlyclear ~ o Iy

4 20024 8
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Resources

W Core Repository

github.com/wmo-raf/adl

« Documentation

adl-tool.readthedocs.io

Docs



https://github.com/wmo-raf/adl
https://adl-tool.readthedocs.io/




