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1 Introduction 

Nepal has been ranked as the 9th most affected country towards climate change (Eckstein et al., 20181) but 

is one of the least contributors to the emissions of greenhouse gases (0.11% of global share). Nepal was 

identified as one of the four global hotspots for climate change risk and impact of climate change is seen 

in various sectors like biodiversity, agriculture, livestock, water sources, soil, tourism, health, etc (MoSTE, 

20142). According to DHM (2015), during the last four to five decades, the rate of increase in annual 

maximum temperature (0.04 oC yr-1) over the country was significantly higher than the rate of increase in 

minimum temperature (0.01 oC yr-1). The occurrence of cold days and nights has decreased significantly 

during the last few decades (World Bank 20203).  

Temperature is projected to increase in the future climates under both low and high emissions scenarios 

and in the medium (0.92–1.07°C) and long-term (1.72–1.82°C) (MoFE 20194). This increase in temperature 

is likely to be more visible during the dry months (December–May) (World Bank 2020). An increase in the 

number of ‘hot’ days will be 19–27 days by 2045 and 26–43 days by 2065 (MoFE 2019). The High Mountains 

are likely to experience the greatest warming of all the regions, and the west is likely to warm more than 

the eastern regions (MoFE 2019).  

The annual rainfall has significantly decreased at the rate of 3.7 mm (-3.2%) per month per decade and 

under various climate change scenarios n is projected to reduce in a range of 10 to 20% across the country 

by the end of this century (INDC of Nepal, 20165).  

In the future climates, rainfall is likely to be more erratic, though it is likely that it will increase in the future 

climate throughout the country especially in the central and western regions. Winters are projected to be 

drier, whilst summers along with the monsoon are likely to be wetter in the future climate scenarios (MoFE 

2019). Overall, Nepal is one of the most vulnerable countries to climate change, water-induced disasters 

and hydro-meteorological extreme events such as droughts, storms, floods, inundation, landslides, debris 

flow, soil erosion and avalanches. Summer monsoon rains may increase threefold, resulting in more 

frequent summer flooding (World Bank 2020). The number of wet and extremely wet days will not only 

increase the likelihood of flash flooding, but also other water-induced hazards like landslides and soil 

erosion (MoFE 2019).  

Although lots of data and information are available at various agencies in Nepal (e.g., agricultural research 

institutes, meteorological monitoring stations, agricultural advisory agencies, etc.) but this country lacks a 

formal system that integrates data from different sources and translate raw information into accessible 

forms that are understandable and relevant to decision-making. Hence, there is need to engage all the 

 
1 Eckstein, D., Hutfils, M.-L., and Winges, M. (2018). Global Climate Risk Index 2019: Who Suffers Most From Extreme Weather 
Events? Weather-related Loss Events in 2017 and 1998 to 2017. Berlin: Germanwatch Nord-Süd Initiative eV.  
2 MoSTE. (2014). Second national communication report to UNFCCC. http://unfccc. int/ resource / docs/ natc/ nplnc2.pdf 
3 World Bank (2020) Climate Change Knowledge Portal. https://climateknowledgeportal.worldbank.org. 
4 MoFE (2019) Climate change scenarios for Nepal for National Adaptation Plan (NAP). Kathmandu: Ministry of Forests and 

Environment (MoFE). 
5 INDC of Nepal (2016). https://www4.unfccc.int/sites/submissions/INDC/Published%20Documents/Nepal/1/Nepal_INDC_08 
Feb_2016.pdf 

https://www4.unfccc.int/sites/submissions/INDC/Published%20Documents/
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relevant actors so that a better understanding of the sensitivity of farming practices can be developed and 

more relevant information can be produced.  

In the light of this, an application programming interface (API) has been developed for the automatic 

dissemination of location-specific customized 3-days weather forecast to farmers. It has been named as 

ICT-based Customized 3 Days Weather Forecast Dissemination System (ICWFDS). It has been developed in 

a user-friendly language and tested in selected locations and communities in Nepal. The details of these 

locations are furnished in Table 1 and their spatial distribution within the country is portrayed in Figure 1. 

Table 1: Details of the location selected for the testing of API in Nepal 

Location District Region 

Malangawa Sarlahi Tarai Plain 

Rainas Municipality Lamjung Middle Mountain 

Bhojpur Bhojpur Middle Mountain 

 

Figure 1: Spatial distribution of the locations selected for the testing of API in Nepal 

1.1 The team of experts 

The RMSI team of experts composed with the following members. 
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1. Dr. Sandeep VM – Climate Change, Agrometeorology and IT expert 

2. Mr. Shivang Bhatnagar – Full stack developer and IT expert 

3. Dr. Sujata Tamang - Gender Expert (National Expert-1) 

4. Dr. Rajendra Uprety - Agricultural Engineer / Agro-meteorology Expert / Meteorologist (National 

Expert-2). 

2 Day-1 (02nd December 2023) 

The first two members of the RMSI team departed from New Delhi at 07.45 AM (IST) and arrived 

Kathmandu at 10.00 AM (NPT) on 02nd December 2023 by Air Vistara UK-157. After the clearance 

procedures at Kathmandu Airport, they departed to Malanwa in Sarlahi district which was the first location 

for the workshop and API testing. This location is situated in southern parts of the country and representing 

Tarai plains of Nepal. The team started from Kathmandu by 12.00 PM (NPT) by road and reached Lalbandi 

in Sarlahi district by 11.45 PM (NPT) and stayed at Hotel United Inn, Lalbandi. 

3 Day-2 (3rd December 2023) 

The team reached Hotel Sujata Palace situated at Malangwa, Sarlahi district by 09.00 AM (NPT) which was 

the venue of the workshop and testing the API. The national expert Dr. Rajendra Uprety joined with the 

RMSI team and together they made the initial arrangements for the workshop and API testing. By 10.00 

AM (NPT) all the invited participants have arrived at the venue. The total number of participants was 29 

which is found to be a good representation of local farming community and government officials. The 

details of the participants are furnished in section 9.1 of Annexure-1.  

The registration processes were completed by 10.30 AM and the meeting started with the self-introduction 

by the participants. It is followed by the brief introduction and purpose of this workshop by Dr. Rajendra 

Uprety, the national expert of this present assignment. 

Thereafter, Dr. Sandeep VM, the team member of RMSI, explained the major objectives of this present 

assignment and the importance of the API for the dissemination of advisories based on three-day weather 

forecast. He explained the weather and climatic features of Nepal and the past and future climate 

scenarios of the country. He briefed the impact of climate change and weather aberrations on different 

sectors in Nepal. He also explained the weather observation system and its importance in Nepal. He briefed 

different types of weather forecasting services and their significance and applications. Then he explained 

about the Department of Hydrology and Meteorology (DHM), which is the agency providing weather 

related services in the country and its various types of services and their uses in different sectors. Finally, 

he briefed the importance of the API which has been developed as part of this assignment and its usage in 

disseminating the advisories based on three days weather forecast in Nepal. He also explained the past 

experience and success stories of RMSI in developing similar kind of applications over various countries in 

Asia and Africa such as Myanmar, Kenya, Ethiopia, etc.   

He handed over the baton to Mr. Shivang Bhatnagar who is the key developer of the API named ICT-based 

Customized 3 Days Weather Forecast Dissemination System (ICWFDS). He started with the major features 

of ICWFDS. He explained about all the pages and features of the API and their details are furnished below. 
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3.1 Home Page 

The home page of API which has been named as ICT-based Customized 3 Days Weather Forecast 

Dissemination System (ICWFDS) is displayed in Figure 2. The topmost row of the home page contains the 

contact details and the links to admin login, farmer registration, weather report and language selection. It 

should be noted that the API is available in three different languages viz., English, Hindi, and Nepali. The 

panel placed just below the first row contains the links to all the major applications of the ICWFDS. An 

introduction about ICWFDS has been made available just below the main panel in the home page (Figure 

3). 

 

Figure 2: Home page of API (i.e., ICWFDS) 
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Figure 3: Brief introduction on ICWFDS 

The main panel in the homepage of the ICWFDS contains the links to all its major applications. The page 

for climatology will provide the district wise daily climatology for rainfall and phenological stage wise 

average maximum temperature and minimum temperature. The user can select the desired province and 

district from the respective drop-down menus. The drop-down menu “Select Season” allow the user to 

select three seasons viz., Summer, Winter and Spring seasons. Finally, the user can select the crop from 

the dedicated drop-down menu placed near to the “Search” button. The user can select rice and maize 

crops for summer season, wheat and potato crops from winter season and maize crop for spring season 

from this menu. After selecting the province, district, season and crops, the user may click on “search” 

button and an interactive map of the respective daily climatology for rainfall and pheno-phase wise 

maximum and minimum temperatures will be displayed in the panel as shown in Figure 4.  

The daily climatology of rainfall has been prepared from bias-corrected Climate Hazards Group InfraRed 

Precipitation with Station (CHIRPS) data, which is a gridded data product with 0.05°*0.05° spatial duration. 

This data spanning between 50°N to 50°S and the data is available from 1981 to till date. For the present 

assignment, we downloaded the CHIRPS rainfall data during the past 30 years (1993-2022). The maximum 

temperature and minimum temperature data have been sourced from European Centre for Medium-

Range Weather Forecasts (ECMWF) ERA5 data set in 0.25°*0.25° spatial resolution for the aforementioned 

period. The district wise daily rainfall and temperature data has been prepared using Thiessen Polygon 

method. After that, this daily dataset has been bias-corrected using linear scaling method with respect to 

the observed weather data. Thereafter, the daily climatology has been prepared and used to prepare graph 

presented in Figure 4.  

 

Figure 4: Daily climatology of rainfall and temperature 
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3.2 Weather forecast 

The link to access the weather forecast has been placed on the immediate right-hand side of the 

climatology tab. It will provide the visualization of 3-days, 7-days, and seasonal forecasts for all the districts 

in Nepal. The visualization of 3-days weather forecast has been displayed in Figure 5. The interactive map 

will provide the day-1, day-2, and day-3 forecast for precipitation, maximum temperature, minimum 

temperature, relative humidity, and wind speed. The user can also click on a desired district in the map 

and the value of the forecast will be displayed for the selected district.  

The visualization of 7-days weather forecast has been displayed in Figure 6. The interactive map will 

provide the 7-days forecast for precipitation, maximum temperature, minimum temperature, and relative 

humidity. The user can also click on a desired district in the map and the value of the forecast will be 

displayed for the selected district.  

 

Figure 5: Web page to select 3-day weather forecast 
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Figure 6: Web page to select 7-day weather forecast 

 

Figure 7: Web page to select seasonal forecast 

The web page to select seasonal forecast has been displayed in Figure 7. The interactive map will provide 

the seasonal forecast for precipitation, maximum temperature, minimum temperature, and drought 

condition. The drought condition has been classified into different categories such a mild, moderate, 

severe, and extreme droughts. The user can also click on a desired district in the map and the value of the 

forecast will be displayed for the selected district.  
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3.3 Agrometeorological Advisories 

The link to access the agrometeorological advisories has been placed in the main panel immediate right-

hand side of the weather forecast (Figure 8). In the main page, the user can select a desired district and 

see a graphical representation of all the types of weather forecasts as shown in Figure 9.   

 

Figure 8: Main page of agrometeorological advisories 

 

Figure 9: Graphical representation of weather forecast 

The link to access agrometeorological advisories has been placed in this page as shown in Figure 10.  
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Figure 10: Link to access agrometeorological advisories 

The advisory for crop type and variety selection can be accessed as shown in Figure 11. This action has to 

be performed by the system administrator. If summer season has been selected as shown in this figure, 

the following options will be popped down from the menu of weather data:  

• Precipitation is likely to be deficient by between -19% and -50% of normal precipitation. 

• Precipitation is likely to be deficient by equal or more than 50% of normal precipitation. 

• Precipitation is likely to be in excess by more than 19% of normal precipitation. 

• Precipitation is likely to be normal (+19% or -19% of normal precipitation). 

• Total precipitation is likely to be normal but duration is likely to be shorter. 

If winter season has been selected as shown in this figure, the following options will be popped down from 

the menu of weather data:  

• Temperature is likely to be normal. 

• Temperature is likely to be higher than normal temperature. 

• Temperature is likely to be lower than normal temperature. 

If spring season has been selected as shown in this figure, the following options will be popped down from 

the menu of weather data:  

• Temperature is likely to be normal. 

• Temperature is likely to be higher than normal temperature. 

After the selection of season and weather data, the advisory for crop and variety selection will be displayed 

the space below of these drop-down menus. The generated advisories can be sent to the users by the 

administrator by clicking the send button as shown in red circle of Figure 11. 
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Figure 11: advisory for crop type and variety selection 

After tapping the send button, a pop-up window will appear to send the advisories to the selected users 

by email (Figure 12). The administrator can select the users from the list and click the send email button. 

Then, the advisories will be sent to all the selected users by email.  

 

Figure 12: Option to send the advisories to the selected users by email 

3.4 Advisory for Sowing Date 

The panel of advisory for sowing date has been placed on the right-hand side of the option for the advisory 

for crop type and variety selection (Figure 13). The season specific advisory has been incorporated in this 

option for summer, winter and spring seasons for multiple crops such as rice and maize for summer season, 

wheat and potato for winter season and maize for spring seasons. After selecting the season and crop, the 

admin has to select the rainfall onset date and then the advisory for sowing date will be generated as 

indicated in this figure. The admin can send this advisory to all the users by email by tapping the send 

button as discussed in the previous section.  
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Figure 13: Advisory for sowing date 

3.5 Advisory for deficit or excess rainfall 

The panel of advisory for deficit or excess rainfall has been placed at below the option for advisory for crop 

type and variety selection (Figure 13). The season specific advisory has been incorporated in this option 

for summer, winter and spring seasons for multiple crops such as rice and maize for summer season, wheat 

and potato for winter season and maize for spring seasons. The admin can select the season and crop from 

the respective dropdown menu and below that he/she can see the precipitation condition for previous, 

current and upcoming weeks (normal/below normal/above normal).  

 

Figure 14: Advisory for deficit or excess rainfall 

The most important element in this selection is the selection of weather condition scenario as indicated in 

Figure 15. Different scenarios have been incorporated for various seasons. In the case of summer season, 

the following scenarios have been included:  

• Previous week rainfall was normal/below normal, current week rainfall is going to be above 

normal, and above normal rainfall is predicted for the upcoming week. 

• Previous week rainfall was normal/below normal, current week rainfall is going to be 

normal/below normal, and above normal rainfall is predicted for the upcoming week. 
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• Previous week rainfall was above normal, current week rainfall is going to be normal/below 

normal, and above normal rainfall is predicted for the upcoming week. 

• Previous week rainfall was normal, current week rainfall is going to be normal, and normal rainfall 

is predicted for the upcoming week. 

• Previous week rainfall was below normal, current week rainfall is going to be below normal, and 

normal rainfall is predicted for the upcoming week. 

• Previous week rainfall was normal/above normal, current week rainfall is going to be below 

normal, and normal rainfall is predicted for the upcoming week. 

• Previous week rainfall was below normal, current week rainfall is going to be normal, and normal 

rainfall is predicted for the upcoming week. 

• Previous week rainfall was below normal, current week rainfall is going to be normal/above 

normal, and below normal rainfall is predicted for the upcoming week. 

• Previous week rainfall was normal/above normal, current week rainfall is going to be 

normal/above normal, and below normal rainfall is predicted for the upcoming week. 

• Previous week rainfall was normal/above normal, current week rainfall is going to be below 

normal, and below normal rainfall is predicted for the upcoming week. 

• Previous week rainfall was below normal, current week rainfall is going to be below normal, and 

below normal rainfall is predicted for the upcoming week. 

• Previous week rainfall was above normal, current week rainfall is going to be above normal, and 

above normal rainfall is predicted for the upcoming week. 

In the context of winter and spring seasons, following scenarios have been included: 

• Previous week mean temperature was above normal, current week mean temperature is going to 

be above normal, and above normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was normal, current week mean temperature is going to be 

above normal, and above normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was below normal, current week mean temperature is going to 

be above normal, and above normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was above normal, current week mean temperature is going to 

be normal, and above normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was below normal, current week mean temperature is going to 

be normal, and above normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was above normal, current week mean temperature is going to 

be below normal, and above normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was normal, current week mean temperature is going to be 

below normal, and above normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was normal, current week mean temperature is going to be 

normal, and above normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was below normal, current week mean temperature is going to 

be below normal, and above normal mean temperature is predicted during the upcoming week. 
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• Previous week mean temperature was normal, current week mean temperature is going to be 

normal, and above normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was below normal, current week mean temperature is going to 

be below normal, and above normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was above normal, current week mean temperature is going to 

be below normal, and normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was below normal, current week mean temperature is going to 

be normal, and above mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was below normal, current week mean temperature is going to 

be above normal, and normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was normal, current week mean temperature is going to be 

below normal, and normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was above normal, current week mean temperature is going to 

be above normal, and normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was above normal, current week mean temperature is going to 

be normal, and normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was normal, current week mean temperature is going to be 

above normal, and normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was below normal, current week mean temperature is going to 

be normal, and below normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was above normal, current week mean temperature is going to 

be normal, and below normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was normal, current week mean temperature is going to be 

below normal, and below normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was below normal, current week mean temperature is going to 

be below normal, and below normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was above normal, current week mean temperature is going to 

be above normal, and below normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was normal, current week mean temperature is going to be 

above normal, and below normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was normal, current week mean temperature is going to be 

normal, and below normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was above normal, current week mean temperature is going to 

be below normal, and below normal mean temperature is predicted during the upcoming week. 

• Previous week mean temperature was below normal, current week mean temperature is going to 

be above normal, and below normal mean temperature is predicted during the upcoming week. 
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Figure 15: Selection of weather condition scenario in advisory for deficit or excess rainfall 

After selecting the weather condition scenario, the crop and season specific advisory for deficit/excess 

rainfall will be generated in the space below this drop-down menu. The admin can send this advisory to all 

the users by email by tapping the send button as discussed in the previous section.  

3.6 Advisory for fertilizer and pesticide application 

The application for fertilizer and pesticides are solely depends on occurrence of upcoming rainfall. If a 

sudden rainfall happens within a few days after the application, all the fertilizer and pesticides will be 

washed away and it will cause a financial loss to the farmer. Hence the 3-day weather forecast is very 

useful for determining the application of fertilizer and pesticides. Hence, the advisory for the application 

of fertilizer and pesticides based on 3-days weather forecast has been developed ad indicated in Figure 16. 

It will automatically generate based on season and 3-day weather forecast and admin can send this 

advisory to all the users by email by tapping the send button as discussed in the previous section.  

  

Figure 16: Advisory for fertilizer and pesticide application 
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3.7 Advisory for pest and disease infestation 

The advisory for pest and disease infestation has been developed based on current weather condition and 

weather forecast as shown in Figure 17. The congenial weather condition for the occurrence of pest and 

diseases have been identified and incorporated in this advisory. The season specific advisory has been 

incorporated in this option for summer, winter and spring seasons for multiple crops such as rice and maize 

for summer season, wheat and potato for winter season and maize for spring seasons. The user can select 

the respective season and crop and automatically the advisory will be generated below based on current 

weather condition and weather forecast. The admin can send this advisory to all the users by email by 

tapping the send button as discussed in the previous section. 

 

Figure 17: Advisory for pest and disease infestation 

3.8 Advisory for harvest 

The crop harvest is very much weather dependent because, avoiding rain during harvest is essential for 

many crops to prevent damage and maintain quality. Hence the 3-day weather forecast is very useful for 

determining the crop harvest. Therefore, the advisory for the harvest based on 3-days weather forecast 

has been developed ad indicated in Figure 18. It will automatically generate based on season and 3-day 

weather forecast and admin can send this advisory to all the users by email by tapping the send button as 

discussed in the previous section.  

 

Figure 18: Advisory for harvest 
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3.9 Advisory for post-harvest 

The weather forecasts are essential for effective crop storage after harvesting, enabling farmers to 

implement strategies that preserve the quality of the crops, prevent spoilage, and mitigate the risks 

associated with environmental factors. The weather forecast help for crop storage in many ways such as 

maintaining optimum ambient temperature and humidity levels, preventing condensation, pest control, 

ventilation, energy efficiency and so on. Hence advisory for post-harvest has been developed based on 3-

days weather forecast and presented in Figure 19. 

 

Figure 19: Advisory for post-harvest 

3.10 Climate Map 

The spatial maps of precipitation, maximum temperature, and minimum temperatures over Nepal during 

annual and monsoon (June-October) seasons have been prepared and presented in Figure 20. The user 

can click on desired map and thereby an enlarged vision of it will be available. The link to access these 

maps is placed in the main panel of this API and immediate after the link to agro-met advisory.  
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Figure 20: Spatial maps of precipitation, maximum temperature, and minimum temperature over 
Nepal during annual and monsoon seasons 

3.11 Cropping Calendar 

The cropping calendar for all the major crops for all the districts during all the major three seasons in Nepal 

have been prepared as presented in Figure 21. The season specific crop calendars have been incorporated 

in this option for summer, winter and spring seasons for multiple crops such as rice and maize for summer 

season, wheat and potato for winter season and maize for spring seasons. The link to access these maps 

is placed in the main panel of ICWFDS and immediate after the link to weather maps. These calendars have 

been prepared by conducting comprehensive literature review. The user can select the desired province 

from the first drop down menu and thereby all the districts falling in that province will be listed in the 

second one. Then the user can select the desired district, season and crop, and thereby the respective crop 

calendar will be displayed in the panel placed below.  
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Figure 21: Cropping calendar for all the districts, seasons and crops 

3.12 Feedback form 

The users are encouraged to submit their feedback and concerns about this API. The feedback form is 

available by tapping the respective link placed in the main panel. A feedback form will be opened as 

displayed in Figure 22. The user can enter the full name, mobile number, subject, email address and finally 

a detailed message about the concern/doubt/feedback. After filling the required fields, the user can click 

on submit form. A token number will be generated and an email will be sent to the administrator about 

the submitted feedback. The user can submit their message in either English, Hindi or Nepali languages. 

The status of all the feedbacks by the users will be available in the bottom of the feedback form as shown 

in Figure 23.  

The user can regularly interact with the administrator until to get the resolution of the feedback. The status 

of the feedback will be displayed in the far-right side of the panel as not seen, pending, resolved and 

rejected. The status of the message will be showed as “Not seen” until the administrator notices the 

message. If the administrator replied and the user is satisfied with the response, the user can change the 

status as “Resolved”. If the user is not satisfied the response by the administrator, the user can assign the 

status as “Pending”. If the administrator feels that, the message is not appropriate, then he/she can reject 

the message and then the status of the message will be displayed as “Rejected”. The user can filter the 

status of a particular message by applying the respective token number.  
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Figure 22: Form to submit feedback and concern about this API 

 

Figure 23: Status of the feedback by the users 

3.13 Contact details 

The contact details of the authority to be contacted for any types of enquiries of this project has been 

furnished as shown in Figure 24. The link for it placed at the end of the main panel of ICWFDS. 
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Figure 24: Contact details to any enquiry related to this project 

Mr. Shivang Bhatnagar had conducted a detailed demonstration on all the features of ICWFDS and 

interacted with the participants. He had made the live demonstration of how to submit feedback and 

response by the email. He sent the various advisories to the email of the few participants and they 

confirmed the reception of the same. He informed them that all the advisories by ICWFDS will be received 

by the users through email, WhatsApp, and SMS automatically. He demonstrated the procedure for 

submitting feedback form and their status by submitting the sample messages and the users are satisfied 

with it. Finally, he sent the sample advisories to the selected participants by email, SMS, and WhatsApp 

and the participants confirmed the reception of the same. It indicates that, ICWFDS is functioning 

successfully with all of its features at this location. The photograph of the workshop and testing of API at 

Malangwa have been furnished in Figure 25. 
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Figure 25: Photographs of the workshop and API testing at Malangwa, Sarlahi district situated in Tarai 
plains of Nepal 

The RMSI team interacted with the participants till 05.30 PM (NPT) and clarified all of their queries and the 

participants were satisfied with the workshop and API as well as the interactions. The participants provided 

good feedback on the API and their feedback are furnished in section 10.1 of Annexure-2. 

4 Day 3 (04th December 2023) 

Th RMSI team started from Malangwa by 09.00 AM on 04th December 2023 to the second location named 

Rainas Municipality which is situated in Lamjung district in Central Nepal. This location represents the 

Middle Mountains region in the country. The team started by road from Malangwa to Lamjung through 

Hatauda-Mugling-Dumre route and the total distance for this journey was 305 kilometers. The national 

expert, Dr. Sujata Tamang joined with the team from Mugling and together we proceeded to the Rainas 

Municipality. The team arrived at the destination by 07.00 PM (NPT) and stayed at Hotel Rijan at Rainas 

municipality.  

5 Day 4 (05th December 2023) 

The team along with national expert Dr. Sujata Tamang, reached Rainas Municipality Centre by 09.30 AM 

(NPT) which was the venue of the workshop and API testing. The team made the initial arrangements for 

the workshop and API testing. By 10.00 AM (NPT) all the invited participants have arrived at the venue. 
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The total number of participants was 40 which is found to be overwhelming response of the local farming 

community and government officials for this program. The details of these participants are furnished in 

section 9.2 of Annexure-1.  

The registration processes were completed by 11.30 AM and the meeting started with the self-introduction 

by the participants. It is followed by the brief introduction about the workshop and API testing by Dr. Sujata 

Tamang. 

Thereafter, Dr. Sandeep VM, the team member of RMSI, explained the major objectives of this present 

assignment and the importance of the API for the dissemination of advisories based on three-day weather 

forecast. He explained the weather and climatic features of Nepal and the past and future climate 

scenarios of the country. He briefed the impact of climate change and weather aberrations on different 

sectors in Nepal. He also explained the weather observation system and its importance in Nepal. He briefed 

different types of weather forecasting services and their significance and applications. Then he explained 

about the Department of Hydrology and Meteorology (DHM), which is the agency providing weather 

related services in the country and its various types of services and their uses in different sectors. Finally, 

he briefed the importance of the API which was developed as part of this assignment and its usage in 

disseminating the advisories based on three days weather forecast in Nepal. He also explained the past 

experience and success stories of RMSI in developing similar kind of applications over various countries in 

Asia and Africa.   

The live demonstration and testing of API has been conducted by Mr. Shivang Bhatnagar who is the key 

developer of API. He started with the major features of API. He explained about all the pages and features. 

He started with the introduction, followed by climatology, weather forecast and weather maps. Then he 

given a detailed explanation about agro-met advisory section such as, how to generate the agro-met 

advisory, how to select different options in different categories and how to send these advisories to the 

users. He also explained how to change the features of advisories by the administrator. He explained how 

to register a farmer and how to submit feedback and interact with the administrator. He explained how 

these advisories are received by email. He demonstrated the reception of these services by email with the 

selected participants of the workshop and they confirmed the receipt of the advisory. He also 

demonstrated how these advisories are received automatically through SMS and WhatsApp. He tested the 

dissemination of these services through SMS and WhatsApp with the participants of the workshop and 

they confirmed the receipt of the message through these manners. It indicates that, this API is functioning 

successfully with all of its features at this location. The photograph of the workshop at Rainas Municipality 

have been furnished in Figure 26.  
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Figure 26: Photographs of the workshop and API testing at Rainas Municipality, Lamjung district 
situated in middle mountain of Nepal 

The team interacted with the participants till 05.30 PM and clarified all of their queries. The participants 

provided good feedback on the API and their feedback are furnished in section 10.2 of Annexure-2. 

After that, the RMSI team started from Rainas Municipality for Kathmandu by road through Dumre-

Mugling route and the total distance of this journey was around 160 kilometers. The team arrived at 

Kathmandu by 12.00 AM on 06th December 2023 and stayed night at Airport Hotel, Kathmandu. 

6 Day 5 (06th December 2023) 

The RMSI team started from Airport Hotel, Kathmandu by 08.00 AM (NPT) to Thribhuvan International 

Airport, Kathmandu. Then they travelled by air from Kathmandu to Biratnagar by Buddha Air (U4 703). The 

flight departed from Kathmandu at 09.40 AM (NPT) and arrived at Biratnagar Airport at 10.30 AM (NPT). 

The National expert Dr Rajendra Uprety joined with RMSI team from Biratnagar Airport. The RMSI team 

along with the national expert started from Biratnagar Airport by 11.30 AM (NPT) to the third and final 

location of the workshop and testing of API named Bhojpur in Bhojpur district. This location is situated in 

eastern Nepal and represents mid-hills regions. The team travelled by road through Biratnagar-Itahari-
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Dharan-Dhankuta-Hile route arrived Bhojpur at 08.30 PM (NPT). The total distance of this journey was 195 

kilometers. The team stayed at Hotel Vintuna in Bhojpur in the night. 

7  Day 6 (07th December 2023) 

The team along with national expert Dr. Rajendra Uprety, reached Agriculture Knowledge Centre at 

Bhojpur by 09.00 AM (NPT) which was the venue of the workshop and API testing. The team made the 

initial arrangements for the workshop and API testing. By 09.30 AM (NPT) all the invited participants have 

arrived at the venue. The total number of participants was 30 and which is found as an excellent 

representation of farming community over this region. The details of these participants are furnished in 

section 9.2 9.3 of Annexure-1. The registration processes were completed by 11.00 AM and the meeting 

started with the self-introduction by the participants. It is followed by the brief introduction about the 

workshop and API testing by Dr. Rajendra Uprety. 

Thereafter, Dr. Sandeep VM, the team member of RMSI, explained the major objectives of this present 

assignment and the importance of the API for the dissemination of advisories based on three-day weather 

forecast. He explained the weather and climatic features of Nepal and the past and future climate 

scenarios of the country. He briefed the impact of climate change and weather aberrations on different 

sectors in Nepal. He also explained the weather observation system and its importance in Nepal. He briefed 

different types of weather forecasting services and their significance and applications. Then he explained 

about the Department of Hydrology and Meteorology (DHM), which is the agency providing weather 

related services in the country and its various types of services and their uses in different sectors. Finally, 

he briefed the importance of the API which was developed as part of this assignment and its usage in 

disseminating the advisories based on three days weather forecast in Nepal. He also explained the past 

experience and success stories of RMSI in developing similar kind of applications over various countries in 

Asia and Africa.   

He handed over the baton to Mr. Shivang Bhatnagar who is the key developer of API. He started with the 

major features and all the pages of API. He started with the introduction, followed by climatology, weather 

forecast and weather maps. Then he given a detailed explanation about agro-met advisory section such 

as, how to generate the agro-met advisory, how to select different options in different categories and how 

to send these advisories to the users. He also explained how to change the features of advisories by the 

administrator. He explained how to register a farmer and how to submit feedback and interact with the 

administrator. He explained how these advisories are received by email. He demonstrated the reception 

of these services by email with the selected participants of the training program and they confirmed the 

reception of the advisory. He also demonstrated how these advisories are received automatically through 

SMS and WhatsApp. He tested the receipt of these services through SMS and WhatsApp with the 

participants of the workshop and they confirmed the receipt through these manners. It indicates that, this 

API is functioning successfully with all of its features at this location. The photograph of the workshop at 

Bhojpur have been furnished in Figure 27.  
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Figure 27: Photographs of the workshop and API testing at Bhojpur situated in Mid hills of Nepal 

The team interacted with the participants till 04.30 PM and clarified all of their queries. We received good 

feedback from the participants as furnished in section 10.3 of Annexure-2. After the workshop, RMSI team 

started from Bhojpur for Biratnagar by road through Hile-Dhankuta-Itahari route and the total distance of 

this journey was around 195 kilometers. The team arrived at Biratnagar by 12.30 AM on 08th December 

2023 and stayed night at Hotal Harrison Palace, Biratnagar. 

8 Day-7 (8th December 2023) 

The RMSI team started by road from Hotel Harrison Palace, Biratnagar by 11.00 AM (NPT) to Bogdogra 

International Airport, West Bengal, India. The team travelled through Biratnagar-Kakarbhitta road and 

arrived Bagdogra airport by 02.00 PM (IST). Then they departed from Bagdogra by air at 06.10 PM (IST) 

and arrived at Delhi at 20.30 PM (IST) by Air India Express I5-766. Finally, the RMSI team reached back after 

a successful testing as well as training and demonstration of API named ICWFDS for the dissemination of 

advisory based on 3-day weather forecast at all the selected 3 locations in Nepal.  
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9 Annexure-1 

9.1 List of Participants in the training program on ICWFDS held in Malangawa, Sarlahi District, Nepal on 3rd 

December 2023 
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9.2 List of Participants in the training program on ICWFDS held in Rainas Municipality, Lamjung District, Nepal 

on 5th December 2023 
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9.3 List of Participants in the training program on ICWFDS held in Bhojpur, Bhojpur District, Nepal on 7th 

December 2023 
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10 Annexure-2 

10.1 Feedback from the Participants for the training program on ICWFDS held in Malangawa, Sarlahi District, 

Nepal on 3rd December 2023 
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10.2 Feedback from the Participants for the training program on ICWFDS held in Rainas Municipality, Lamjung 

District Nepal on 5th December 2023 
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10.3 Feedback from the Participants for the training program on ICWFDS held in Bhojpur, Bhojpur District Nepal 

on 7th December 2023 
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