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Screening of the National Gap Analysis (NGA) of Cuba

WMO Technical Authority screens the GBON National Gap Analysis to ensure consistency
with the GBON regulations and provides feedback for revisions as needed. The screening of
the NGA is conducted according to the SOFF Operational Guidance Handbook, version:
04.07.2023 and the provisions in Decision 5.7 of the SOFF Steering Committee.

Following iterations with peer advisor and beneficiary country, WMO Technical Authority
confirms that the National Gap Analysis is consistent with GBON regulations. While the WMO
GBON Global Gap Analysis identified the need for 2 surface stations and 1 upper air station
over land to meet the GBON horizontal requirement, the WMO Technical Authority confirms
the NGA results which indicate the need for 9 surface land stations and 2 upper station
based on specific national circumstances.
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at the sites (In Santiago de Cuba it is in process). It is recommended to bury the final aerial
section of the communications network since it has a high risk of breakdown in cases of
extreme adverse phenomena, which is when data is most needed. In the country there is
already an investment process so that the last mile is buried underground. Although the
first option is in process, the redundancy of the communications network is essential, so
the acquisition of communications interfaces via mobile telephony (3G/4G Router) or VSAT
as a backup would be convenient. Financing of communication transmission costs is not
necessary. INSMET has a private access point on the telecommunications company's own
3G/4G network, all of these expenses are self-financed. It would only be necessary to update
the AWS hardware.

Infrastructure: The proposed stations are located at sites where buildings owned by INSMET
already exist, where communications rooms, energy, warehouses, personnel rooms, etc. are
located. The construction of facilities to carry out radiosondes is required, in particular, the
sheds to house the hydrogen generators and inflate the balloons. The calibration of the
radiosondes could be carried out in the facilities of the Meteorological Centres and the
reception equipment installed there. The possibility of allocating a fund for small repairs,
building maintenance and guaranteeing the survival of personnel in the event of damage
from extreme phenomena is considered.

Maintenance: There are INSMET personnel on site up to 24 hours/day at the stations, who
apart from carrying out daily preventive maintenance, also carry out manual synoptic
observation every 3 hours providing complementary data on visibility, clouds, etc... In
addition to other tasks depending of the location. These personnel provide support to
specialist technicians as a first step and immediate response by carrying out basic checks
in the event of failure. Even so, it is necessary to send expert specialists in cases of serious
damage, new implementations or calibrations. That is why it is necessary to establish a
mechanism that ensures the supply of fuel to travel to stations that are at distances of up
to 1000km from Havana. It is proposed to establish a second technical centre to cover the
stations in the eastern part of the island, which would considerably reduce the distance and
time response in the event of breakdowns, and also the fuel consumption when traveling
for maintenance. For this, the acquisition of vehicles is necessary.

g) Instrument Calibration Centre: INSMET has an instrument calibration centre and is a

h)

candidate to become a Regional Calibration Centre for Region IV of the WMO. It has a wind
tunnel to calibrate wind sensors and instrumentation to calibrate temperature, humidity
and pressure sensors. This centre could support the numerous SOFF projects in the
Caribbean and Central American region. A replacement of the pressure calibrator would be
required as it currently requires spare parts due to breakdown and is unreliable. To have a
simple development for the calibration of the tipping bucket rain gauges, as well as
improving the climate chamber would improve the standards and guarantee the
traceability. The instrument management system complies with ISO 17025.

Server room: The equipment involved in communications has reached its period of
technological obsolescence. It would be advisable to update it, as well as the air
conditioning of said room and the acquisition of UPSs.
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ANNEX IV -COMMUNICATIONS

The communications of the INSMET, from the automatic meteorological stations (AWS) follow

a very similar pattern in all of them, to try to secure the data in the face of the passage of
hurricanes it uses two different ways:

1. From the sensors that measure the meteorological variables, the information is sent to a
datalogger (fig.2) and this through WIFI (fig.3), sends the information to the observer's
office a few meters away and from there using the private data network to the central node
according to the experience of the INSMET technical team, this system is solid and does
not give failures. This subsystem is generally in good condition and only needs occasional
improvements.

2. From the sensors that measure the meteorological variables, the information is sent to a
datalogger and this through a 2G, 3G or 4G modem, sends the information to the central
node, using the private access point to the 2G, 3G or 4G network of the telecommunications
company. This subsystem is in good condition and only needs occasional improvements.

The communications support on which the INSMET VPN is installed, from the observer's office
to the central node, follows a very similar pattern in all of them.

1. Through the telecommunications company's physical fiber optic
2. Copper wire and twisted pair cable
3. VSAT in more remote locations.

This part of the communications is in charge of ETECSA, the Cuban Telecommunications
Company.

Note: it should be noted that the network is buried for most of the route but in the last mile it
goes through poles that are susceptible to falling in the passage of hurricanes

Once the data is in the central node, they only disseminate their data through WIS 2.0;
According to INSMET technicians, it is currently not transmitted or received by GTS, due to
some problem in the RTH in Washington, causing problems with the flow of information to
and from Cuba of the meteorological information that is used to feed global models.

The processing of the data in the central node of INSMET for dissemination is as follows:

1. A BUFR file is created in sets of all our stations.

2. That BUFR file is uploaded (following a specific path and name format) to an S3 server
created using Minio.

3. Wis2box then creates a separate BUFR file for each station from the original and through
the MQTT service inside it sends a publication for each station file with a download link
from our server of that file.

4. The global caches subscribed to our MQTT posts then download those files, cloning the
same structure of our post, and then send their own post with respect to our data by
changing the download links to the files that were cloned in the cache to be for global use.

5. Anyone who subscribes to the topic of global Cuba through any of the services offered for
it then receives the notification issued by the global cache and can download the data if
they wish.
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