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Adequate hydromet services can play a substantial role in unlocking Bangladesh’s development potential.

With one-third of agricultural GDP estimated to be lost due to climate variability and extreme events by 2050, and

cropland expected to shrink by 18% in the south and 6.5% nationally by 2040, addressing weather and climate

risks is vital to ensure the country’s sustainable economic development. Beyond early warning systems for natu-

ral hazards, hydromet services can significantly improve productivity in the agriculture sector, which contributed
around 11.5% to national GDP and employed 37% of the national workforce in 2022.

Hydromet service provision is highly technical in nature,
and with the technology constantly evolving, many coun-
tries struggle to keep up. To perform at their best, hydromet
services need adequate human and financial resource levels,
and recurring investment to replace and upgrade observation
systems, computer systems, models, and staff capabilities.
Although Bangladesh’s eighth National Five-Year Plan (2021-25)
sets out several strategic objectives for hydromet service pro-
vision, its maturity level score is 2.7 out of 5 with key areas for

improvement in human capacity, maintenance of infrastruc-
ture, information and communication technology infrastructure
and data management, and user interactions and stakeholder
involvement.!

The benefits of hydromet services lie in their use by different
sectors. Better observation of weather and water, enhanced
models, and improved forecasts only yield socioeconomic
benefits when they inform decision-making. As such, close

! Based on the Country Hydromet Diagnostics methodology, which provides a high-level strategic assessment on the maturity level of the Bangladesh
Meteorological Department across 10 elements through a peer-review process.
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collaboration with agriculture, water resources, energy, health,
and other sectoral agencies is required to tailor forecasts and
additional messaging to user needs and enable actions that
avoid damages and losses from extreme events or increase
efficiency and production.

Program

The government of Bangladesh initiated the Bangladesh
Weather and Climate Services Regional Project in 2016, sup-
ported by the World Bank. The project offered an innovative
end-to-end solution that covered upstream, midstream, and
downstream parts of the hydromet services value chain (see
figure 1), including building and upgrading observation networks;
improving forecast quality and modeling capacity; enhancing
tailored early warning and advisory services and tools; building
technical capacity across the entire value chain; and enhanc-
ing collaboration between the Bangladesh Meteorological
Department (BMD), Bangladesh Water Development Board
(BWDB), and the Department of Agricultural Extension (DAE).
Through coproduction between these three agencies, the fore-
casts are converted into tailored and actionable information that
farmers can use to support their decisions along the crop cycle.

The project modernized the country’s hydromet observation
network, computing capabilities, data management, and
models. It installed more than 600 meteorological stations—
including 35 synoptic automatic weather stations, 285 agri-
cultural automatic weather stations, and 330 automatic rain
gauges—and more than 1,000 hydrology stations, including 905
automatic groundwater stations, 315 surface water monitoring

FIGURE 1. GENERIC VALUE CHAIN OF HYDROMET SERVICES
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stations, and 40 coastal water level measurement instruments.
This was accompanied by improvements in computing power,
data management, forecasting, and modeling capacity, as well
as hands-on operations and maintenance (0&M), weather fore-
casting, and flood forecasting training.

The project also established agrometeorological services.
This included developing processes to convert meteorologi-
cal and hydrological forecasts into information that is relevant
for farmers, establishing the Bangladesh Agrometeorological
Information System (BAMIS), issuing advisories before extreme
events, and setting up mechanisms to disseminate information
to farmers, particularly in rural areas, such as agromet kiosks,
digital display boards, community radio stations, farmer groups,
and short message services (SMS).

The project design incorporated institutional strengthening
interventions to improve climate and weather service deliv-
ery. For example, it ran more than 40 seminar and conference
programs in several districts to improve the technical capacity
of field office staff, and established meteorology degrees in one
university and agromet departments with associated degree
courses in two agricultural universities, to ensure a more sus-
tainable medium and long-term supply of technical experts
within the country. It also promoted applied research for the
DAE in collaboration with four agricultural research institutes.
To enhance multiagency coordination and achieve the most
effective use of hydromet services for the country and its peo-
ple, a memorandum of understanding between the BMD, BWDB,
and DAE is being finalized that will ensure the seamless sharing
of real-time data.
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Results

Enhancements in observation, computing capability, and
models resulted in enhanced forecasting skills. The BMD was
able to significantly improve its weather forecasts by moving
from a one-day forecast with a three-day outlook to a three-day
forecast with a five-day outlook, moving from 9- to 3-kilometer
resolution, running two models a day (instead of one) to update
the forecasts more frequently, and establishing longer-term
subseasonal and seasonal forecasts (from 10-day ones to
several weeks) in collaboration with the DAE. The BWDB also
enhanced its flood forecasting capabilities from 31 districts to
all of the country’s 64 districts. These enhancements provide
more accurate, localized information—including under unstable
conditions related to extreme events—improving people’s ability
to plan and prepare.

Establishing agrometeorological services helps translate
forecasts into actionable advisories for farmers. The DAE now
prepares weekly agromet bulletins that are tailored to farmers'
needs, providing the weather forecast (temperature, precipi-
tation) and actionable advice. This includes the best timing for
planting or applying fertilizer or pesticide, land water levels to
be maintained, and species-specific steps for combating pests.
It also prepares advisories ahead of extreme weather events.
For example, before Cyclone Mocha in 2024, the DAE advised

farmers to harvest rice that was above 80% maturity and man-
gos and other crops that were close to maturity, and to protect
fishponds with netting. The project has also developed multi-
ple mechanisms to disseminate advisories and other informa-
tion, with BAMIS at its core. The BAMIS portal, which gives the
whole country access to actionable information, has had more
than 6.8 million views since going live in 2019. Agromet display
boards and kiosks at DAE extension offices across the country
have given farmers key information and access to BAMIS, and
around 30,000 |lead farmers from 15,000 farmers’ groups receive
agromet information through SMS and voice messages.

Better weather forecasting is proven to significantly reduce
weather-induced crop losses in Bangladesh. Combining
household surveys with high-resolution reanalyzed and weather
station-based climatic and weather data, and using empirical
methods, one study found that increased accuracy of weather
forecasts in the country has reduced reported crop losses
among farmers (Dasgupta and Robinson, forthcoming), with a
3.3% difference (from 4.11% reduced to 0.82%) between the
least and most accurate weather forecasts. It also found that
larger farms benefit more than medium-sized farms from
improved and accurate forecasts, and that benefits extend
beyond the agricultural sector, with timely early warning sys-
tems playing a crucial role in saving lives when disasters occur.

Heavy flow of flood waters in Bangladesh. Credit: Muhammad Amdad Hossain | iStock.com
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Key Takeaways

© An end-to-end approach impacts the entire hydromet

~ service value chain. This comprehensive strategy not
only fully modernizes the foundational elements, such as
hydromet observations and instruments; it also addresses
sector-specific elements along the entire downstream
value chain. In the past, many hydromet modernization
projects focused solely on strengthening hydromet service
providers and did not tailor the services to different sec-
tors. But there is no reason to wait until the hydromet ser-
vices have been fully modernized to work with sectors. This
needs to happen in parallel, because the value of hydromet
services can only be demonstrated when better decisions
are made, due to having access to better hydromet infor-
mation, resulting in tangible economic benefits. From a
political economy perspective, this is crucial to ensure
enough 0&M budgets for the modernized system and ongo-
ing investments. Interaction with sectoral users will also
allow hydromet service providers to better understand
and tailor their products to meet sector needs. The col-
laborative approach taken by the BMD, BWDB, and DAE in
developing agromet services under this project can serve
as an example for designing other hydromet modernization
initiatives.
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@ Longer-term sustainability remains a significant chal-

~ lenge in terms of maintaining and continuously enhanc-
ing a country’s hydromet capacity. There are three
dimensions to this challenge. First, financial sustainability
is crucial, as advanced climate and weather observation
infrastructure and equipment require substantial 0&M
costs. Second, sustainable, modernized systems require
recurring investment to ensure the timely replacement of
infrastructure and equipment as they approach the end of
their lifecycles. This is often not well enough understood,
and securing the necessary funds and logistical support for
these updates can be uncertain, particularly if equipment
is damaged before its planned replacement. The concepts
of fit-for-purpose and fit-for-budget hydromet services,
as well as total cost of ownership, can help address these
financial and technical sustainability challenges. Finally,
human resource sustainability is a concern, given the
highly specialized nature of the hydromet field. Ensuring a
constant supply of technically competent staff should be
part of a country’s hydromet development strategy.
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