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1. ProMS final version overview 

1.1 Overview of the system 

The ProMS system has been extended to offer early severe weather warnings directly through 
the application and the mobile client (Figure 1), without the need to use other 3rd-party 
applications. Realtime actual weather data from the weather station installed at the Belaka 
municipality can be viewed through the ProMS application both on a PC (through web 
browser) and on mobile devices (via native application for Android). Furthermore, weather 
forecast data can also be viewed using the application. Severe weather warnings are delivered 
via push notifications directly to registered user’s phones. 

 

Figure 1: Conceptual diagram of the ProMS system. 

In addition to the implementation of weather warning notifications, new data layers have 
been added to the ProMS application. The development of the web application is further 
described in Section 2, the development of the mobile client is described in Section Error! 
Reference source not found.. 

 

1.2 Weather forecast data API 

The ProMS system has been extended to allow collection of numerical weather prediction 
(NWP) data from 3rd-party services, providing basis for the severe weather warning 
notification functionality. Access to medium-range weather forecast data (up to 10 day lead 
time) provided through Meteomatics API (see https://www.meteomatics.com/en/weather-
api/) has been implemented for the Belaka municipality. Access to medium-range weather 
forecast data (up to 10-day lead time) provided through Meteomatics API (see 
https://www.meteomatics.com/en/weather-api/) has been implemented for the Belaka 
municipality. The Meteomatics API allows data from numerous global numerical weather 
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models being queried, including the IFS model run at ECMWF and the GFS model by NOAA. 
For the project, the ECMWF model has been selected as it generally offers better accuracy for 
the variables that are of interest. The grid cell size of the model is 4 x 4 km and the data is 
upscaled by Meteomatics to 90 m resolution based on topography and other factors. The 
nature of the upscaling is however a “black box” and is not expected to increase the quality 
of the forecasts for the purposes of this project.  

The connection to a particular weather data API is relatively minor effort, compared to the 
overall effort given to the extension of the ProMS system under this project. It is 
acknowledged that the Department of Hydrology and Meteorology (DHM), which is a part of 
the Ministry of Energy, Water Resources and Irrigation, has been running local NWP models 
since 2016. However, data interface to these models is not available as of now and for this 
reason the data provided by the global IFS model is used instead. The team has visited local 
DHM office in Kathmandu on 20.6.2022 and the possibility to integrate the DHM’s weather 
forecast products in a future project has been discussed. 

 

1.3 Data model design and implementation 

Considering the key concerns of farmers which include weather updates specifically of rainfall 
and its characteristics (intensity, duration, volume, frequency), wind, humidity, maximum and 
minimum temperature, the data generated from the local weather station will be presented 
together with the references of other nearby stations. Other needs of the farmers include 
risks of forest fires, lightning and hailstorms that they have to cope with. However, flash floods 
are the major concerns for the populations in low-lying area particularly in the 
neighbourhoods of Trijuga River and Koshi River embankments.  

 

1.4 Weather forecast data 

Collected data 

The system requests the following parameters daily from the weather API: 

 Temperature at 2 metres (°C) 
 Apparent temperature (°C) 
 Cloud cover (%) 
 Precipitation probability (%) 
 Accumulated precipitation in last 1h (mm/h) 
 Accumulated precipitation in last 3h (mm/3h) 
 Accumulated precipitation in last 6h (mm/6h) 
 Accumulated precipitation in last 12h (mm/12h) 
 Thunderstorm probability (%) 
 Wind gusts within 1h window (m/s) 

The parameters are queried daily for the time interval 0 – 240 hours ahead, in 1 hour steps. 
The reason to query in 1-hour steps is because the data needs to be analysed for events 
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occurring within given time windows. The data is queried for 10 pre-defined locations (the API 
supports 10 locations in 1 query) but this may still be extended to additional locations in July.  

Upon retrieving data, the whole 240-hour time series is analysed to assign proper weather 
symbol reflecting the general weather state and to trigger warnings if needed.  

 

1.5 Weather data from the installed station 

Since establishment of the new weather station, weather data has been collected continually. 
The system requests a set of parameters from the station in 15-minute interval. The measured 
parameters include: 

 Air temperature (°C) 
 Rainfall (mm/15min) 
 Relative Humidity (%) 

The station can also be accessed via a web-based console (Figure 2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. The weather station administrative console. 

 

1.6 Data presented in ProMS and mobile 

Weather data presented in the ProMS web and mobile applications has been updated 
significantly since the first version to increase clarity and usability. Standard weather symbols 
are used for representing the general weather state directly on the map and the numerical 
values (temperature, accumulated rainfall etc.) can be viewed by clicking or tapping on the 
weather symbol. The used weather symbols are explained in Table 1. The number of symbols 
has been kept small on purpose and less useful symbols (fog, drizzle, snowfall, etc.) which are 
not of much relevance to the farmers are not used. 



Building Food Security through Agro-Met Innovative Advisory Services (AMIAS) 
D3 report – CIC 96 
 

7 
 

For the weather forecasts, user can set the date and time in the system to see how the 
weather is changing within 10 days from the current day. 

Table 1. Overview of the created icons that present the weather forecast in the Proms application 
(web and mobile).  

Symbol 
(day) 

Symbol 
(night) 

Description 

  
Clear sky. Cloud cover < 30% 

  
Partially clear. Cloud cover between 30% and 70%. 

  
Overcast. Cloud cover over 70%. 

  
Rain. Rain probability over 50% and accumulated rainfall over 0.5 mm/h. 

  
Heavy rain. Rain probability over 50% and accumulated rainfall over 5 mm/h. 

  

Rainfall warning. Rain probability over 50% and accumulated rainfall over 
20 mm/h. 

  
Thunderstorm. Thunderstorm probability over 50%. 

  
Windy weather / windstorm. Wind gusts over 20 m/s. 

 

 

Figure 3. Weather forecast data presentation in the 1st ProMS version. 
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Figure 4. Weather symbols in the final ProMS version. 

 

 

Figure 5. Example of weather forecast information shown for several days ahead. 
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Figure 6. Example of detailed weather information displayed when clicking on a weather symbol in 
the web app. 

Data from the weather station is shown using a single symbol and the symbol does not reflect 
the general weather state. This is to clearly distinguish the weather station visually from the 
weather forecast data. As with the weather forecast data, user can click/tap on the symbol 
and the numerical values are displayed. While the weather forecast data is available for up to 
10 days ahead, the weather station data is only available for the current time and up to 7 days 
into the past. 

 
Figure 7. Weather station presentation in the ProMS application. 

Both the weather forecast and weather station layers have been implemented using Web 
Feature Service (WFS) protocol, replacing the use of the Web Map Service (WMS). In other 
words, the layers are now delivered as point vector data rather than images to the web and 
mobile applications, greatly improving the responsiveness and updating times. This is 
especially so when the data connection speed is low. 
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2. ProMS development 

2.1 Integration of available GIS data of Belaka municipality 

A comprehensive geodatabase was provided by the Belaka municipality which includes a large 
number of GIS data (National Consultant Nepal, 2021). From the available data, about 20 
datasets were considered relevant for the application. This includes data on the existing 
croplands, forest land and other land uses in the municipality, the potential land use zones as 
planned by the municipality, the soil characteristics, areas at risk of natural disasters, locations 
of rivers, villages and the administrative division of the municipality. The selected data and 
their description is listed in Annex II. 

The data was re-projected into the Universal Transverse Mercator projection and the attribute 
information that is linked with the map data was adjusted for the user interface of the 
application. The styles for the representation in the map viewer, i.e. the colors of lines and 
polygons as well as point symbols, were compiled and applied to the map data. All map data 
was then configured as WMS (Web Map Service) layers on GeoServer. 

 

2.2 ProMS web interface  

The web application interface has been updated to a new version during this milestone (Figure 
9). The older interface is available has been localized to Nepali language. An exception are 
layer legends, which still display in English. Nepali translation of the layer legends is still 
ongoing and a technical issue with Nepali font rendering needs to be resolved first. The new 
interface is still lacking translation to the Nepali language and is only available in English (and 
few other languages). 

 

 
Figure 8. Geospatial layers on ProMS 1st version 
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Figure 9. Geospatial layers on final ProMS version. 

 

2.3 Implementation of weather station data collection 

A weather station has been installed at the complex of the Municipality Headquaters in Belaka 
with advanced equipment to record and transmit key weather parameters such as rainfall, 
maximum and minimum temperature and relative humidity. The key equipment includes a 
tipping-bucket type auto rainfall recorder tied with automated data logger together with 
weather thermometers appropriate for the region. Powered by a solar panel charged battery 
system, the data logger transmits the data with remote server via the in-built tele-
transmission mechanism. 

The new weather station immediately fulfils dual purposes of recording and transmitting the 
vital weather data gap in the region (thus meeting the needs of the local farmers and concerns 
public via ProMS) while offering a live public display of the real time data in the municipality 
building that would raise public awareness, queries and curiosity of the farmers and general 
public. The location of the station is itself a strategically important place in terms of its wider 
accessibility. Not only the hundreds of daily visitors to the municipality but also the farmers 
who come to participate in the agro-concern training in the municipal hall will learn about the 
weather and use of the data. 

The project team from Nepal and Finland has visited the installed weather station during the 
field mission in June. 
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Figure 10. Inspection of the weather station. 

2.4 Implementation of push notification microservice  

The service is used to send notifications to ProMS mobile users depending on weather 
forecast acquired from Meteomatics. The push notification has been demonstrated several 
times during the training events on 8th and 9th June 2022 and has been received by all 
participants that signed into the ProMS application.  

The weather warning notification is sent if any of the following warning limits is exceeded for 
any location for which the weather forecast is obtained: 

 Probability of rain > 50% and accumulated rainfall in 1h > 20 mm or 

 Probability of rain > 50% and accumulated rainfall in 3h > 40 mm or 

 Probability of rain > 50% and accumulated rainfall in 6h > 60 mm or 

 Probability of rain > 50% and accumulated rainfall in 12h > 80 mm. 

 

These limits are slightly lower, compared to the original values used in the first ProMS version, 
based on feedback from the training and actual weather forecast data from June. The limit for 
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24-hour accumulation has also been dropped as it has been unnecessary (i.e. the 12-hour 
limit is sufficient). 

The weather alert message is in Nepali language and reads: 

ProMS मौसमबारे चेतावनी: यस दनमा कडा वषाको पूवानुमान ग रएको छ 

 
followed by dates for which the limits are exceeded (one or more within the 10-day forecast 
window). 

 

2.5 Mobile application development  

We set up an Android OS-based mobile application (Figures 11 to 15) with different map layers 
configured in the interactive map viewer. The map layers can be switched on and off and the 
transparency level can be changed to allow comparison between different layers. Besides map 
layers relevant for agriculture, there are two weather-related layers: One presents the 
weather forecast for the coming 10 days for which date and time can be interactively selected 
by the user, and the other one presents the current weather observation of the local station 
in the center of Belaka municipality which was set up by the project. More detailed 
information of the weather forecast, and current weather observation can be seen when 
tapping on the icon which triggers a window to open with the exact values of different 
weather parameters (temperature, precipitation amount, relative humidity).  

Other important features of the mobile application include mobile weather alerts, which we 
implemented by setting up firebase admin SDK for both our mobile client and server-side for 
weather alerts. When server-side triggers an alert, all people who have installed the app and 
have access to the CIC project login, receive the alert message to their phones. Furthermore, 
to have a better user experience, we provided Nepalese language translations for the mobile 
client. 

ProMS mobile application is available and can be downloaded from Google Play Store. 

 

Figure 11. ProMS in Google Play store. 

Similarly, as in the web application, user can choose the date and time and see the current or 
forecasted weather, and the time controls are automatically on when the user opens the 
application. Weather data is presented as vector layer with symbols. 
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Figure 12. Overview of the map viewer and different tools of the mobile application (based on 
Android operating system). 

   

Figure 13. Example of the layer selection panel (left) and the layer legend/ layer control window 
(right) in the mobile application. 
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Figure 14. Example of the weather forecast of the mobile application. The forecast is presented for 
the selected date by means of different icons for 10 locations in Belaka municipality. 

   

Figure 15. Example of the local weather station information which lists the current weather 
observations when tapping on the green station icon in the map viewer. 

The application was tested during several training events in Belaka municipality (see next 
section) where feedback on the mobile app was collected. Based on the feedback, additional 
changes were made to the user interface (test version) which will be released to the public 
version of the app on Google Play Store during July. The feedback and its implementation is 
discussed in Section 4. 
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3. Training of Trainers (ToT) 

3.1.1 1st training 

On 8th June 2022, during the first half, Capacity building for Nepal core team on ProMS was 
organised wherein Arbonaut team (including Mr. Martin Gunia, Ms. Katja Gunia and Mr. 
Basanta Gautam) oriented the Nepal core team (total participants 20 including CEN team, 
selected lead farmers, youths and municipality agricultural officers).  The orientation training 
had the objective of preparing the core team that could further train others (eg. Farmers, 
media, academia, government authorities) and collecting feedbacks on the 
useability/acceptability of the ProMS application. Also, prior to this orientation training, CEN 
team along with selected youths had already participated a virtual session hosted by the 
Arbonaut team. 

During the second half, CEN team further took a lead for the Hands-on training on the ProMS 
mobile application to the Lead farmers while the Arbonaut team provided technical assistance 
as per need. The 47 participating farmers were divided into 5 groups and the core team 
members, previously trained, supported the group members in using the application that 
included downloading and using the application. Each group further discussed among the 
group members, listed feedbacks on the ProMS application and at the end group 
representatives presented the feedbacks. Besides a demo on the alert notification was sent 
through the ProMs application. 

The feedbacks were later compiled into a single document and forwarded to the technical 
team at Arbonaut to take necessary action in making the app more user friendly.  

 

 

Figure 16. First part of the training for the core team. 
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Figure 17. Second part of the training for the lead farmers. 
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Figure 18. Hands-on training in 5 groups. 

 

Figure 19. Joint feedback collection from all the give groups. 

 

3.1.2 2nd training 

On 20th June 2022, a virtual meeting was held among Arbonaut and CEN team to discuss on 
the updated version of the ProMs application (for both web and mobile applications).  

Further to this another round of orientation training has been organised by the core team.   
30 participants including the local farmers, youths, media, academia actively participated 
during the training.  
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4. Feedback about the platform 

The feedback collected during the first consultation with the farmers is included in the Annex 
I. Feedback from the DHM officials is included in the meeting minutes in the Annex II.  

A summary of the feedback and actions taken is given below. 

 

Table 2. Summary of feedback received during the training events. 

Feedback Action 
The weather data presentation (numerical 
data) is difficult to understand. 

The numerical values were replaced by 
weather symbols that are easy to interpret. 
Numerical data is still accessible by 
clicking/tapping on the symbol. 

Weather forecast locations should be in 
populated areas and should have names 
assigned to them. 

New locations will be selected in July and will 
also have a name visible in the UI. At least 1 
location will be selected from each ward. 

Loading of weather forecast and weather 
station presentation on map is very slow. 

The presentation was changed to point vector 
layer instead of loading image tiles. This 
should improve responsiveness and loading 
times significantly especially on slow network. 

SMS notifications SMS notifications cannot be implemented in 
the current project but will be included in the 
upscaling plan. The push notifications will be 
changed so that they do not disappear 
immediately after being tapped on. 

Some layers are difficult to “read”. The styling of multiple layers has been 
improved for better clarity. 

Western (A.D.) calendar is not understood by 
the local farmers. 

The UI will be changed so that using the 
calendar can be avoided. The +1h/-1h buttons 
can be used to “move” forward and backward 
in the forecast by 1 hour. Updated app will be 
available early July. 

Flood and lightning risk. Flood risk warnings cannot be implemented 
during the current project due to time 
constraints but will be included in the 
upscaling plan. Possibility of thunderstorms 
can be seen from the weather symbols in the 
updated app. 

Usability of the ProMS mobile app. Several small fixes to usability will be made in 
early July. A possibility for a fully custom 
application will be outlined in the upscaling 
plan. 

Login credentials are very difficult to type. New user with simple username and password 
has been set up. 
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5. Release of final version of ProMS 

5.1 Release of ProMS (web and mobile) application 

As a result of Deliverable 3, the final version of ProMS was released including, updated web 
and mobile versions with Nepalese language interfaces based on the feedback collected from 
organized trainings. Details of these solutions are described in Section 2 for the ProMS system 
extension (web) and the mobile application development.  

A new version of the ProMS platform (web) was published, and it offers a new interface for 
better usability of the system.  

 

 

Figure 20. Screenshots of the final version of the ProMS 

After the final ProMS version was released, Arbonaut held an online training for CEN staff and 
other trainers, who held the third training session for the participants from the first trainings. 
Another training for the relevant stakeholders was held locally by CEN (see Section 4). 

Since publishing the first running version of ProMS, we have been tracking the number of 
ProMS mobile downloads and logins. By now, there has been over 100 downloads of the 
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mobile application in Nepal, and during June more than 10 new Nepalese users started 
working with the web application, see figures below.  

 

Figure 21. Number of downloads of the mobile app in Nepal during May and June this year. 
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Figure 22. Logins to the web application from Nepal during June this year. 

 

5.2 Information dissemination through Krishak Chautari  

On 9 June 2022, Krishak Chautari was organized on Ward-8 of the Belaka Municipality with 
the objective to disseminate the information on contents and applicability of ProMS in Belaka 
region. Among the 23 participants of the meeting included newly elected ward 
representatives, lead farmers, Agricultural field technicians and local farmers. Besides 
discussing on the regular agricultural issues such as changing rainfall characteristics, crop 
diseases, declining soil quality (dryness and crystelization), farmers were also familiarized with 
CEN’s initiatives to promote and institutionalize the ProMS with local government agencies. 
This include downloading the app, login procedures and some of the features among wider 
population of farmers. 
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6. Conclusions and plans for the upcoming reporting 
period 

In this reporting period, project has successfully accomplished activities under it, including 

 Training of Trainer programme (ToT) in the field,  

 Arbonaut visited Belaka, Nepal at the beginning of June and gave a training for CEN, 
municipality officers, and farmers group representatives. These group representatives 
provided training to farmers, youths, and agro technicians. Further, another online 
training was held after release of final ProMS version. 

 Test the ProMS together with the key stakeholders  

 Release the final version of the ProMS based on the feedback from the stakeholders 

 

In next milestones and deliverables, user trainings (Training to agro-technicians of 
municipality, youths and lead farmers) will continue, this time the partner CEN and lead 
farmers who were trained in Activity 3.1 will support the communities to understand the 
results of models by providing comprehensive information and training in local 
language. Media personnel from local FM, who will broadcast the information will join the 
training as well.  

Information will be disseminated at community level through “Krisak Chautari” as did during 
the previous milestones. Information on weather conditions will be disseminated via FM radio 
to ensure that the information is reached in rural areas.  

Finally, final report will be provided along with upscaling plan and policy brief. 
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7. Annexes (attached separately) 

Annex I: Capacity building and first trainings 

Annex II: Meeting Minute DHM 

Annex III: Training report (Final ProMS system) 

Annex IV: Feedback on ProMS 

Annex V: Platform mobile interface - Quick guide 

 


