OFFENBACH WIS2 TRAINING WORKSHOP - October 2026

Publishing data and monitoring data-flow in wis2box

Maaike Limper
WMO Secretariat - WIS Section - ESDP Department
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Reminder: What is WIS2-in-a-box ?

WIS2-in-a-box (wis2box) is an open-source software stack that can be installed on a server to setup a WIS2 Node
The wis2box-software includes all services required to run a WIS2 Node ... and more !
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WIS2 in a box notifications

WIS2 in a box | When uploaded data is successfully processed by wis2box,
MQTT notifications are published

HTTP-proxy | Message-payload contains a metadata_id corresponding
listen to publish to NGiNX {t,,(,)d"t.l“"ead(j::[lise:‘:l::j j-dusitsi):)zlluntlng to WISZBOX_ URL/dCItG

incoming- public- MQTT-broker "type": "Feature",
bucket bucket "conformsTo": [

. 1 cationS ) SR . "
WISZbOX'management . \W\S2 “o\\“ T http://wis.wmo.int/spec/wnm/1/conf/core
/ Ub“s“ ) ]éEUIIIELI'Y -1
. 0 mosavitto "coordinates": [
{:}. apply data mappings |

storage

\/ Lo -58.66472,
create WIS2 notifications -62.23778,
create WCMP2 records 11
1l
V' 3 "‘type": "Point"
Fre
"properties": {
H i "data_id": "ar-smn:slt@ci/WIGOS_0-20600-0-890853_20261686T060080" ,
APIl-backend . . A web-interfaces "datetime": "2026-10-86T06:00:08Z",
. +«— wis2box-api monitorin "pubtime”: "2026-10-06T06:26:53Z",
m» elasticsearch g —
- . map-display integrity”: {
pygeoapl - N . "method": "sha512",
f IMeseries "value": "26r/Qz1h+W8QQK18A1dIKkx18L1FfzYcxNpFTeOxbhQajdVUo7IsEUaSBR2hiarmdme7svqdawE /W3AiB;
dataset-editor I;}"' _________________ -
&_ FM-12 input form 'f;_metadata_id": "urn:wmo:md:ar-smn:slteci”, I
station-editor content" i {7
"encoding": "base&4",
"value": "QLVGUgAA+gQAABYAAPBAAAAAAAIAHAAHEZOGBZAAAAALAAABENGHXLAAAMBABOIAAAODKWNTMAAAAAAAAAS
"size"™: 258
"links": [
{
"rel": "update",
e e e A i L O L L e e e e e e =
I "href": "http://w2b.smn.gov.ar/data/2026-10-86/wis/urn:wmo:md:ar-smn:slte@ci/WIGOS_B-20000-0-89053_20261606T06€000.bufrd"”,
"length": 258
D

WIS2BOX_URL/data is a proxy to wis2box-public bucket in the wis2box-minio storage




How to upload data to wis2box

National Sector . " . - L. ..
storage Data arriving in the “wis2box-incoming”-bucket initiates the data publication process

— = - Data can be uploaded to wis2box-incoming in different ways
| data uploaded

_ *' Optimal solution will depend on systems used in national sector

Manual upload methods:
- Interfaces in wis2box-webapp: manual submission using FM-12 form or file upload
- Using MinlO Ul: manually create path and upload data, useful for testing data-workflow

Automating data upload:
- Scripts: write code to upload data using MinlO client software
I - Using SFTP protocol: forward data to MinlO SFTP-endpoint

y,;il,}ag WIS2 in a box
= 4

=

Home

12-XIV Ext. SYNOP Bulletin

aloncod NOTE: when uploading data in wis2box-webapp, received data

does not go into the “wis2box-incoming” bucket
Received data is converted and output is stored in “wis2box-public” bucket directly
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MinlO User Interface

OBJECT STORE Object Browser ‘E‘ ‘Z‘

National Sector EFEVE LICENSE

storage

Filter Bucket:
Uses Q. Filter Buckets ‘

‘D' Object Browser
== Name Objects size Access
| L] |

I! wis2box-incoming 0 0.0B R/W
—_— —_— —_— —_—

@  Access Keys

E  Documentation S wisZbox-public 1 1.7 KiB R/W

Data can be uploaded manually using the MinlO web interface at http://<your-host>:9001
I * Useful for testing your data mappings before setting up an automated workflow

* Login with WIS2BOX_STORAGE_USERNAME / WIS2BOX_STORAGE_PASSWORD defined in wis2box.env
* Create new path in wis2box-incoming bucket matching metadata-id and upload your file

X wis2box-incoming e

Choose or create a new path = | roten || uposd 1 |}
Current Path: wisZbox-incoming [ S —
MNew Folder Path* urn:wmo:md:my-center-id:synop-test-dataset ‘ Create new path |

——— ~ Name Last Modified Size
] . SAAL4AZ2_DAMM_20250318230000.tac  Today, 11:51 80B

For security do not enable external access on port 9001 nor share wis2box-storage credentials




Data ingestion script

National Sector Data can be uploaded using a minio client library
storage PINIO . yseful to setup custom data workflow:

| data uploaded A, * Cronjob running Python script uploading files from local server

* Querylocal database to extract CSV and upload result
* https://min.io/docs/minio/linux/developers/minio-drivers.html

L_____

import glob Python example to upload a file using the MinlO client module:
import sys
from minio import Minio

filepath ' /home/wis2box-user/local-data/mydata.bin’

endpoint "http://wis2box-host:9000"
WIS2BOX_STORAGE_USERNAME = 'wis2box'
WIS2BOX_ STORAGE_PASSWORD FXXXXXXXXX

I client = Minio(
endpoint=endpoint,
access_key=WIS2BOX_ STORAGE_USERNAME,
secret_key=WIS2BOX_STORAGE_PASSWORD,
secure=is_secure=False)

filename = filepath.split('/')[-1]
o LoGICAL # path should match the metadata-id for corresponding dataset
ORGANIZATION minio_path = 'urn:wmo:md:my-center-id:synop-test-dataset’
client.fput_object('wis2box-incoming', minio_path+filename, filepath)



https://min.io/docs/minio/linux/developers/minio-drivers.html
https://min.io/docs/minio/linux/developers/minio-drivers.html
https://min.io/docs/minio/linux/developers/minio-drivers.html
https://min.io/docs/minio/linux/developers/minio-drivers.html

SFTP

National Sector
storage ~MINICO  Datacan be uploaded using SFTP

e Useful for automating data-flow from vendors supporting SFTP

File protocol:
SFTP -
. N MinlO access over SFTP is enabled on port 8022
mlimper.'n'ilsl.t'aining anzzl . Login with WIS2BOX_STORAGE_USERNAME/WIS2BOX_STORAGE_PASSWORD
For security: restrict network access on port 8022 to known source-IP
User name: Password:
wizs2box sessssny
N
Name Size Changed ) Rig... Ow...
;;.-ris;zbox—public 3/24/2025 11:14:50 AM -—-.. 0
wis2box-incoming 3/24/2025 11:14:50 AM -—.. 0

Rig... Ow...
S Use directory matching metadata-id or topic to trigger data ingestion workflow

SAAL42_DAMM_20250318230000.tac 1 KB 3/24/2025 11:51:36 AM rw... 0




Data publishing checklist

National Sector
storage MINIO

e B e

Once datasets and stations are configured, upload data to “wis2box-incoming”-bucket to start the wis2box
publishing process

wis2box is correctly configured if:

* A WIS2 notification is published on your MQTT-endpoint after you upload (new) data

* The data-URL in the WIS2 notification enables you to download the (transformed) data over HTTP
* The content of the published data after transformation is as intended

Always check if MQTT and HTTP functions from an external network (outside your internal network)

Check your setup using manual input first, before proceeding with setting up an automated data ingestion process
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wis2box data publishing workflow

: : S MINI
File arrives in W|s2box—storaga

"
¥ 2box- t
L File-path contains metadata-id} ./@w's Sl
o @
of a configured dataset ?
No match found Dataset match found
e ort}n v Dataset has data-plugin that matches
P g the File Extension and File Pattern ?
No match found Data-plugin match found
: Apply transformation
E Risfprelnslln logs} [ defined by data-plugin J
Transform failed Transform successful
Report in logs File-path of output of matches
P g existing file in wis2box-public ?
Matches existing file Output is new file
L Is data content different J Store new file in wis2box-public
from existing file ? and publish MQTT notification

Same content Same file new content

Already Update file in wis2box-public

published and publish MQTT notification




Check MQTT Notification

National Sector
storage
data uploaded proxy HTTP-proxy
1
listen to publish to NG'MX
incoming- public- ~
bucket bucket MQTT-broker

wis2box-management

apply data-mappings
create WIS2-notifications
create WCMP2-records

e
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mosauvitto

L ONS”
Wis2 aotificat?
\ish
puv

Use an MQTT client to verify your MQTT-broker is accessible over the
public internet and check to see the WIS2-notifications for your data

Q. Searc

MQTT Explorer

¥ wis2box-test.wis2dev.io
¥ origin
VY a
¥ wis2
P int-wmo-training (1 topic, 315 messages)



Check data can be downloaded

* Since the HTTP-proxy exposes wis2box-public bucket as ‘/data’,

National Sector WIS2 Notifications will use href=“$WIS2BOX_URL/data/...”
storage
data uploaded proxy HTTP-proxy
1
listen to publish to NG'MX
incoming- public- ~
bucket bucket i MQTT-broker
. . £ a\-\o
wis2box-management WIS paotific ((“Tfﬁ)
p“b“s mosauitto

apply data-mappings
create WIS2-notifications
create WCMP2-records

Find the data-URL in your notification
and check it enables you to download
the data over the public internet
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Value (B A

QoS: 0
10/01/2026 4:13:03 PM

"method™: "sha512",
"value": "6JWj+6WH903s7yNTbTINRiPakOL54W2CtyCYLKgCNLVbQ8tsjcpebzwUfBGBCRjeUSXk01u9d1A7iE+khsOAaw=:
T
"metadata_id": "urn:wmo:md:int-wmo-training:access-controlled-dataset-example"”,
"wigos_station_identifier": "@-1234-5-TEST1"
}J
"links": [
{
"rel": “canonical",
"type": "application/bufr",
I"href": "https://wiszbox-test.wiszdev.io/data/zezs-1a-al/wis/urn:wmo:md:int-wmo-training:access-cl

~ "lenﬁth": 384i




Check data publication history

You may need to check if your data was published retroactively

(without having had an active MQTT-subscription at the time...)

wis2box stores the published notification for each dataset in the API-backend

Check messages using monitoring page in wis2box-webapp

fr
WIS2 Notifications Monitoring Dashboard
Check messages using the link to the =
Dataset Identifie
Oapl-endeInt On the WISZbOX homepage ﬁ urn:wmo:md:int-wmo-wis2box-latest:csvZbufr-aws-template -
. . . .. a This is an amazing description without any spelling mistakes!
Maaike's test dataset for for wis2box-training
Topic: origin/a/wis2/maaike- » 9 2026/09/30 17:17 - 2026/10/01 17:17 X WSl 100 -
tes‘t/da‘ta/r‘ecommended/weather‘/e){per‘imental/wiSZbox—tr‘aining m Choose the datetime range for the notifications (default: previous 24 hours) Search a WMO Station Identifier (optiona Limit
Metadata Identifier: urn:wmo:md:maaike-test:wis2box-training
LICENSE ® METADATA tal MESSAGES = |
Notifications Total number of publications with selected features:
46
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Number of publications per station:
0-1234-6-TEST2 23

0-1234-5-TEST1 23
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30 Sep 16:00 30 Sep 19:00 30 Sep 22:00 01 Oct 01:00 01 Oct 04:00 01 Oct 07:00 01 Oct 10:00 01 Oct 13:00
Publish Time in UTC




Debugging issues

If no MQTT notifications are made after you ingested some (new) data, something it is going wrong!

Various issue may prevent wis2box from successfully publishing data ...
One or more docker containers in the wis2box-stack are unhealthy or down

Incorrect credentials are used when uploading data to MinlO

File-path of incoming data can not be matched with any configured dataset
Filename of incoming data does not match file-pattern for any configured data plugin
Transformation of incoming data fails, for example:

synop2bufr: FM-12 invalid, or TSI not found in station-list, or can not parse year/month from file-pattern

csv2bufr: input CSV does not match columns in mapping-template, or value out of bound, or location in data does
not match location of station

for all BUFR-plugins: the station is not associated to topic of the dataset in station metadata

bufr2bufr: input BUFR can not be decoded, or station-id missing, or location missing

CAPMessageData: input data does not match CAP v1.2 schema

UniversalData: can not parse datetime from file-pattern SLIEEL MINIO

Same data is uploaded twice, discarded as duplicate

wis2box-management

m WARNING! ./e\ © dat _
dY < apply data-mappings
\/.

ERROR! create WIS2-notifications
create WCMP2-records




Debugging wis2box: the basics

Check that your container are running and healthy using “python3 wis2box-ctl.py status”
- Ifwis2box-management is not running no data uploaded in MinlO will be processed

- Watch out for containers that are restarting

- ElasticSearch container will become unhealthy when your host is low on disk-space

Be careful when editing wis2box.env manually as certain configuration changes can break the stack
Any changes in wis2box.env require a restart of the wis2box-stack before they take effect

When uploading data to MinlO, check that data arrived in “wis2box-incoming”-bucket using the MinlO

User Interface at http://<wis2box-host>:9007 login using WIS2BOX_STORAGE_USERNAME and WIS2BOX_STORAGE_PASSWORD
If no data arrived check for errors reported on the sender side ..

MINIO
) OBJECT STORE wisZbox-incoming

=] | Refresn & |
‘ Create new path ‘

2 wis2box

l @ 4 ® l a Name Last Modified Size
XY, WORLD
2 METEOROLOGICAL B example.txt Wed, May 27 2026 19:54 (GMT+2) 31.0B




Monitoring the wis2box data workflow: Grafana

Station data publishing status New/updated files in wis2box-incoming storage

WsI Publish last 24 hrs  Fail last 24 hrs

0-894-2-NWS0001 44 0

0-894-2-ZimbaSS 2 0

07:30 07:45 08:00 08:15 08:30 08:45 09:00 09:15 09:30 09:45 10:00 10:15

0-894-2-WESS001 24 1]
== New/updated files per hour in wis2box-incoming

0-894-2-ESLN0OO1

24
New/updated files in wis2box-public storage

0-894-2-505V001 24 0

0-894-2-NkumbilC 24

0-894-2-NampundweSS 24 0

24 0 07:30 07:45 08:00 08:15 08:30 08:45 09:00 09:15 09:30 09:45 10:00 10:15
0 == New/updated files in wis2box-public

0-894-2-NRDC

0-894-2-MpundeGS 24

0-894-2-MitaHillsDam 24 0 Number of WIS2.0 notifications published by wis2box

0-894-2-MazabukaPS 24

0-894-2-KapiriGT 24 0 5

0-894-2-ChomaWaterAffairs 24 1] 0 | . | .
07:30 08:00 09:00 09:15 10:00

0-894-2-ChikankataSS 24 0

== WIS2.0 notifications

wis2box ERRORs

2023-10-64 10:80:59 [2023-10-04T08:00:59Z] {/usr/local/lib/python3.8/dist-packages/wis2box-1.8b4-py3.8.egg/wis2box/data/csv2bufr.py:95} Al - Station 0-894-2-ChisambaGA not in station list; skippin

g

2023-168-64 16:80:54 [2823-18-84T08:00:54Z] {/usr/local/lib/python3.8/dist-packages/wis2box-1.8b4-py3.8.egg/wis2box/data/csv2bufr.py:95} i - Station B8-894-2-FeiraDaySS not in station list; skippin
g

2023-10-04 09:57:87 [2823-10-04T07:57:07Z] {/usr/local/lib/python3.8/dist-packages/wis2box-1.8b4-py3.8.egg/wis2box/data/csv2bufr.py:95} Y - Station @-894-2-LuanshyaCentralSS not in station list;
skipping

2023-10-84 B9:57:82 [2823-18-84T07:57:02Z] {/usr/local/lib/python3.8/dist-packages/wis2box-1.8b4-py3.8.egg/wis2box/data/csv2bufr.py:95} MMl - Station @-894-2-ChadizaFTC not in station list; skippin
g

2023-10-04 09:57:81 [2823-18-04T07:57:012] {/usr/local/lib/python3.8/dist-packages/wis2box-1.8b4-py3.8.egg/wis2box/data/csv2bufr.py:95} LK - Station @-894-2-MukulaikwaSS not in station list; skipp
ing

2023-16-84 09:56:58 [2823-10-04T07:56:58Z] {/usr/local/lib/python3.8/dist-packages/wis2box-1.8b4-py3.8.egg/wis2box/data/csv2bufr.py:95} ALk - Station 6-894-2-RiverViewSC not in station list; skippi
ng

2023-19-84 B9:56:57 [2823-18-B4TB7:56:57Z]1 {/usr/local/lib/pvthon3.8/dist-packages/wis?box-1.8bd-pv3.8.eqga/wis?box/handler.pv:185}% HEHN - Failed to transform file http://minio:968808/wis?box-incominag/



‘explore' option In Grafana sidebar

Exploring logs stored in Loki

@ Explore 3 wis2box-loki M split 88 Add to dashboard (@ LastThour ~ @& | & Runquery ~ D Live
>
A &
Labels . .
T e pr— x,\f\v\nstox—lokl as a data source
e ot + operations select container
run query
Raw query
{container_name="wis2box-management”} |=
> Options Type: Range
+ Add query @ Inspector
Log volume
500
250
Hm - - - - -
13:00 13:05 13:10 13:15 13:20 13:25 13:30 13:35 13:40 13:45 13:50 13:55
== logs
Logs
Time ® Uniquelabels @ Wrap lines @ Pretiify JSON @ Dedup None Exact Nur Display results Newest first

Common labels: wisZhs roject wisZhox

Line limit: 1086 3868 kB

|> 2023-10-84 13:57:09
|> 2023-10-84 13:57:00
> 2023-10-04 13:57:09
2023-18-84 13:57:89
2023-18-84 13:57:89

[2823-10-84T11:57:
[20823-18-84T11:57
[20823-18-84T11:57:
[2823-18-84T11:57:
[2823-168-84T11:57:

89Z] {/usr/local/lib/python3.8/dist-packages/wis2box-1.8b4-py3.

89Z] {/usr/local/lib/python3.8/dist-packages/wisZbox-1.8b4-py3.

[28.41,
'data_category':

RERTIEYS
e},

'properties’': {'md5":
{'code': 1,

"coordinates’:
"result”:

'message’ :
> 2823-108-684 13:57:08

risurface-based-observations/synop/CR18868X_48229_28231884T1355007 . csv
> 2023-10-84 13:57:08

nt',
ating_centre': @,

8
:892] {/usr/local/lib/python3.8/dist-packages/wis2box-1.8b4-py3.8.

8.egg/wis2box/data/csvZbufr.py:95} ERROR - Station @-894-2-LuanshyaCentralSS not in station list; skipping
892] {/usr/local/lib/python3.8/dist-packages/wis2box-1.8b4-py3.8.
897] {/usr/local/lib/python3.8/dist-packages/cevZbufr/__init__.py:989} INFO - 26823-18-84T11:57:89.335458+60:88]{'1d' : "WIGDS_B-894-2-lLuanshyaCentralSS_28231884T115488",
'272c3fedeaael1d6463e34afhBabd5d1 ",
‘errors’:
[2823-16-84T11:57:882] {/usr/local/lib/python3.8/dist-packages/wisZ?box-1.8b4-py3.8.egg/wis?box/pubsub/subscribe.py:43} INFO - Processing http://minio:9888/wis2?box-incoming/zmb/zambia_met_service/data/core/weathe

.egq/wisZbox/pubsub/subseribe.py:46} INFO - Data processed

egg/wis2box/data/base.py:195} INFO - Publishing output data

egg/wisZbox/metadata/station.py:257} INFO - Validating WIGOS Station Identifier: B8-894-2-LuanshyaCentralSS

‘wigos_station_identifier': '8-894-2-LuanshyaCentralSS’, 'datetime’': datetime.datetime(2023, 18, 4, 11, 54),

[13}

"geometry': {'type':

‘origin

[2823-18-84T11:57:882] {/usr/local/lib/python3.8/dist-packages/wis2?box-1.8b4-py3.8.egg/wis2box/pubsub/subseribe.py:49} INFO - Public filepath: wis2box-public/2823-18-84/wis/zmb/zambia_met_service/data/core/weathe
r/surface-based-observations/synop/WIGDS_B-804-2-NWS0861_206231884T115486-185. geojson

"Poi




Monitoring and debugging data-flow in wis2box

After configuring your wis2box, ingest data to test the data publication process

Check that your data is successfully published:

* Subscribe to our MQTT-endpoint using an MQTT-client (such as MQTT explorer)
Check the data-URL enables you to download the data

... or check retro-actively by querying the messages-collection

If no data is published:

Check your wis2box stack is running correctly

Check your data ingestion process

Check for errors reported while sending the data

Check data was received in MinlO

Check for errors and warnings in Grafana

If all else fails ... contact your regional WIS2 support focal point !

storage

MINIO

r\ WARNING!
d0) <«

wis2box-management

e\. apply data-mappings
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create WIS2-notifications
create WCMP2-records




Thank you.
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