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Monitoring and debugging data-flow in wis2box

Maaike Limper
WMO Secretariat - WIS Section - ESDP Department
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Data publishing checklist

Once datasets are configured data can be uploaded to start the wis2box publishing process
Upload your data into wis2box (pushing data into MinlO or using the interfaces in the wis2box-webapp)

wis2box is correctly configured if:
1. WIS2 data notification is published on your MQTT-endpoint after you upload (new) data

2. The data-URL in your WIS2 data notification enables you to download the (converted) data

Both steps should function from an external network (outside your internal network)

wis2box host network

External Application r& W I SZ i n a b OX

or Device

Publishes/Subscribes
via MQTT

tores/Retrieves data
via HTTP (HTTPS)
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1. Check MQTT Notification

National Sector
storage
data uploaded proxy HTTP-proxy
1
listen to publish to NG'MX
incoming- public- ~
bucket bucket s MQTT-broker
. . £ a{\o
wis2box-management WIS paotific ((‘(Tfﬁ)
\ p“b“s mosavitto
apply data-mappings

create WIS2-notifications
create WCMP2-records

Use MQTT explorer to see the
WIS2-notifications for your data
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=  MQTT Explorer Q, Searc

¥ wiscaribbeancmo.org
¥ origin
Y a
¥ wis2
‘P bz-nms (2 topics, 95 messages)
» sx-metservice (2 topics, 17 messages)
» Ic-metservice (2 topics, 15 messages)
» gy-hydromet (2 topics, 15 messages)
» ms-metservice (2 topics, 16 messages)
» gd-metservice (2 topics, 16 messages)
» bs-metservice (2 topics, 29 messages)
P vc-metservice (2 topics, 11 messages)
» kn-metservice (2 topics, 12 messages)
» dm-dms (2 topics, 14 messages)
P jm-msj (2 topics, 7 messages)
» vg-metservice (2 topics, 10 messages)
P tc-metservice (2 topics, 11 messages)
P ky-cinws (2 topics, 15 messages)
» ai-metservice (1 topic, 1 message)
» sr-metservice (1 topic, 1 message)

» ag-antiguamet (1 topic, 1 message)



2. 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 s MQTT-broker
. . g a\-\o
wis2box-management sz not®e ((“Tfﬁ)
plish i
mosavitto

® apply data-mappings
et D00 ED 0 0 ED s o

create WCMP2-records

Value I A
— QoS: 0
= 06/04/2026 4:46:18 PM
¥
"wigos_station_identifier™: "©-20000-0-78583"
L3 o o o L3 }J
Find the data-URL in your notification and "links": [
check it enables you to download the data ¢ “rel": "canonical®,
"type": "application/bufr",
I"hr‘e‘F": "https://wiscaribbeancmo.org/data/20826-086-04/wis/urn:wmo:md:bz-nms:belize-ho
_frl"‘,*“ WORLD "length": 316
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rel via",




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 APl-backend

Check messages using monitoring page in wis2box-webapp

WIS2 Natifications Monitoring Dashboard
d:maaike-test:wis2box-training

[ 2026/06/04 14:49 - 2026/06/04 15:50 WS 100 - UPDATE &
Choose the datetime range for the notific: Search a WMO Station Identifier (optiona:

natifications (default: previous 24 hours

Check messages using the link to the oapi-endpoint
on the wis2box homepage

Notifications Total number of publications with selected features:

T :

Maaike's test dataset for for wis2box-training ’ I

Number of publications per station:
Topic: origin/af/wis2/maaike-
test/data/recommended/weather/experimental /wis2box-training

Metadata Identifier: urn:wmo:md:maaike-test:wis2box-training

LICENSE @ METADATA & MESSAGES E ‘ ‘

| | i
Published Data
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ORGANIZATION exsmple_ 260504 1349020 © o vowwewr |
2026/06/04 13:48 UTC
example_20260604T134801 txt _




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 ...

WORLD WARNING!

METEOROLOGICAL
ORGANIZATION ERROR! create WIS2-notifications

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
e 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 storage MINIO

Same data is uploaded twice, discarded as duplicate

W|52box-management

< apply data-mappings

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




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




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 dataset in wis2box, ingest data to trigger the data publication process

Check that your data is successfully published:

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

* ...orcheckretro-actively by querying the messages-collection

If no data is published:
- Checkyour wis2box stack is running correctly
- Checkfor errors reported while sending the data
- Check data was received in MinlO
I - Checkfor errors and warnings in Grafana

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

wis2box-management

r\ WARNING! /3 \
X)) WORLD d) <« .e. apply data-mappings

%/ METEOROLOGICAL ‘ D
&9 ORGANIZATION ERROR! & create WIS2-notifications

Grafana create WCMP2-records




Thank you.
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