UN® € CTCN UN Climate Technology Centre and Network #

environment

programme - (CTCN), an operational arm of UNFCCC

Ministry of Forests and Environment, Government of Nepal

Customized weather and climate information
system for climate-resilient agriculture in Nepal

Contract No.: UNEP/2022/339 (Umoja # 4700023937)

Output-5: Report on Test the Designed API and Identified
Communication Mechanisms Including Mobile-and Internet-
Based SMS Technologies in the Selected Community

Accepted and approved for payment.
Bangkok, 27 January 2024

Y

Clara Landeiro
Regional Manager, Asia-Pacific

% 21t December 2023



lande
Typewriter
Accepted and approved for payment.

    Bangkok, 27 January 2024







   Clara Landeiro

   Regional Manager, Asia-Pacific


system for climate-resilient agriculture in Nepal =/

environment
programme

Customized weather and climate information =
UNS ©cTeN cx [EIE
EARTH NEPAL-2001

Acknowledgements

This Technical Assistance (TA) awarded by the UN-CTCN to RMSI a firm based in New Delhi (India) is duly
acknowledged.

The study team would like to acknowledge and express heartfelt gratitude to Ms. Clara Landeiro (Regional
Manager, Asia-Pacific, UN-CTCN) for providing her valuable support and directions in this project. We are also
grateful to Mr. Sharad Babu Pageni (Under Secretary, CCMD, Ministry of Forests and Environment, Govt. of Nepal)
and Dr. Buddi Poudel (Joint-Secretary and Chief, Ministry of Forests and Environment, Govt. of Nepal) for their
guidance and support.

We would like to extend our sincere gratitude to Mr. Dhiraj Pradhananga (Project Proponent) from The Small
Earth Nepal (SEN) for his support from the very onset of the TA.

Finally, we would like to extend our special thanks to all other stakeholders for providing necessary data and
information required for the project and extending their full cooperation in this TA.

Report on Output-5 Page 2 of 58



Customized weather and climate information =
anN]“'t ©CTCN system for climate-resilient agriculture in Nepal 2 mg
programme "™ e EARTH NEPAL-2001

Table of content
Yol g LoV 1=To F=d<T o Y=Y o (R 2
TaDIE OF CONTENT ...ttt ettt e b e s bt e sat e st e st e bt e b e e beesbeesaeeenteebeens 3
LISt OF TaDIE. et b e sttt e et e bt e s bt e s bt e sat e st e et e e b e b e e nbeesne e et e et e ereens 5
I o) B = (U LU 6
I oo Vol o] 012 TP 8
1 INEPOTUCTION ettt ettt e bt e s bt e s bt e satesate et e e b e e b e e nbeesbeesaeeeneeenreens 9
1.1 The TEAM OF EXPEITS .eveiiieiiiee ittt ete e e e et e e e e bte e e e ebteeeeebteeessbteeesestaeessnssaeaesnes 10
2 Day-1 (02" DecemMbBEr 2023) ..oocuioeieiieeeieeeeeeeee ettt ettt ettt ettt ettt ettt r et eneeeens 11
3 Day-2 (3™ DECEMDBET 2023) ...c.ecuiceiceiieieeieteeeetee ettt ettt ettt ettt ettt e e teeteete et et et e e et et ereereeresaens 11
3.1 o] Tl - T PPNt 12
3.2 W BTN O fOrECAST. .. uteetieiie ettt st sttt e shee st e st e b e b e ns 14
33 AgrometeorologiCal AAVISOIIES ......cc.ueei ittt e et e e et e e e e ebte e e e e bae e e e ebaeeeseseaeasennes 16
3.4 AdViSOrY fOr SOWING DAt ..ueeiiiiiiiiiiiieie ettt e et e e s st e e s sbee e e e sbeeeessbaeeessnsseeeesnes 18
3.5 Advisory for deficit or excess rainfall ..........oooviiiiiiciii e 19
3.6 Advisory for fertilizer and pesticide application.........cooivciiiiiiciiiiic e 22
3.7 Advisory for pest and disease iNfestation .........cceeeciiiiicciie et 23
3.8 Y Yo (Vo) VA (o]l o =Y V<) AUt 23
3.9 AdVISOrY fOr POST-NAIVEST ...oiiiiiiee et e et e e e et te e e e e bte e e s e ebbeeeeebteeasesraeeesanes 24
N O I @ [T =1 I Y =Y o PSPPSRt 24
S R @ o o o =4 =1 [T o 1= PPN 25
3,12 FEedback fOrM . i s 26
3,13 CONTACE AETAIIS . ccueietie ettt h e sttt bbb sae e st e et an 27
4 Day 3 (041 DECEMDEr 2023) ...uiivieiiieieeeeeeeteeteete ettt ettt ettt et e ettt ettt ereeresaeas 29
5  Day 4 (051 DECEMBET 2023) ...oiiieiieiceieeicteceeeeeeeee ettt ettt ettt ettt ettt et et et neeneeneereereereseeas 29
6 Day 5 (061 DECEMBET 2023) ..ottt ettt sttt ettt et et e st et et eneeneeneereerearesaens 31
7 Day 6 (07" DECEMBEr 2023) ....cuiivieiieeeicteeeeteee ettt ettt ettt ettt ettt et ettt ettt e et e 32
8  Day-7 (8 DECEMDBET 2023) .....eiuieieicieeicteeetee ettt ettt ettt ettt ettt ettt et ae ettt e et e 33
9 ANNEXUNE-1 1ottt b s e e s b s e e s s ba e e e s sba e e e s saa s e e s sanes 34

9.1 List of Participants in the training program on ICWFDS held in Malangawa, Sarlahi District, Nepal
ON 3 DECEMDEN 2023 ...ttt ettt ettt ettt eae et se et ese et e e et e s ete e et et ete s ese et ete et eteeteteeteaeeteneetenea 34

9.2 List of Participants in the training program on ICWFDS held in Rainas Municipality, Lamjung
District, Nepal on 51 December 2023 ........o.ooiiiiiieieeceeeeeeeere ettt ettt sttt reeneere e ere s 38

Report on Output-5 Page 3 of 58



Customized weather and climate information

&7
system for climate-resilient agriculture in Nepal % m:z

THE SMALL
EARTH NEPAL-2001

environment
programme 4

UN® ©cTten

9.3 List of Participants in the training program on ICWFDS held in Bhojpur, Bhojpur District, Nepal
ON 7M1 DECEMDEE 2023 ...ttt ettt ettt ettt et ettt as et et eteae et et ese st et eteas e s et eseas s eresens 42

JO  ANNEXUIE=2 ..ottt et e e e ettt e sttt e s et e e saaasesebaseesabaseessaansesssaaseersrasserssnnserssnnseessrnneerssnneeres 46

10.1 Feedback from the Participants for the training program on ICWFDS held in Malangawa, Sarlahi
District, Nepal 0n 3™ DeCemMDEr 2023 .......cooviuieiieiieieeeeeeeeeeeeetee ettt et stessstene et e s erenns 46

10.2 Feedback from the Participants for the training program on ICWFDS held in Rainas Municipality,
Lamjung District Nepal on 5% December 2023 ........cvoveiivieieiieeeeecieeeeeeeete ettt 50

10.3 Feedback from the Participants for the training program on ICWFDS held in Bhojpur, Bhojpur
District Nepal on 7 December 2023 ........oiiiuieiieiceeiceeeeceeee ettt sttt st st ete s erenns 55

Report on Output-5 Page 4 of 58



Customized weather and climate information

=4
system for climate-resilient agriculture in Nepal % m:@

SMALL

environment THE
EARTH NEPAL-2001

programme "

UN® e©cT1ei

List of Table

Table 1: Details of the location selected for the testing of APlin Nepal......ccccoveeiiciieeiciiiee e 10

Report on Output-5 Page 5 of 58



environment

UN® ©cTen

Customized weather and climate information
system for climate-resilient agriculture in Nepal m

&
=

programme EARTH NePaL 2001
List of Figures
Figure 2: Spatial distribution of the locations selected for the testing of APlin Nepal .........ccoveveeivieennns 10
Figure 3: Home page of APl (i.€., ICWFDS) .....uoiiiiieeieeciee ettt eee ettt e e stte e st e e aae e sate e enaeesnteeenraeennneean 12
Figure 4: Brief introduction 0N ICWFEDS ...ttt st e e et e e e stae e e e e bae e e s sbaaeesebaaeaesanes 13
Figure 5: Daily climatology of rainfall and tEMPErature .........c.ccceeccieee e 13
Figure 6: Web page to select 3-day weather fOrecast ........oovviiiiiiciiii i 14
Figure 7: Web page to select 7-day weather fOrecast ........ooovvviiiiiciiie e 15
Figure 8: Web page 1o select seasonal fOr@Cast........uuiiiiciiiiicciiie ettt e aree e e 15
Figure 9: Main page of agrometeorological adViSOries .......ccccuiiiiiciiii i 16
Figure 10: Graphical representation of weather forecast.......coccevvciiiiicciii e 16
Figure 11: Link to access agrometeorological adViSOIiESs ........cceeiiicuiieeiiiiiie et ree e 17
Figure 12: advisory for crop type and variety SeleCtion ........occveiiiiciiii i 18
Figure 13: Option to send the advisories to the selected users by email ..........cccoecivieiiiiiieicciiee e 18
Figure 14: Advisory for SOWING dat......cccuiiiiiiiiii e e e et e e e sb e e e s s saraeeeeanes 19
Figure 15: Advisory for deficit or excess rainfall ..........ooooviiiiiiiii e 19
Figure 16: Selection of weather condition scenario in advisory for deficit or excess rainfall..................... 22
Figure 17: Advisory for fertilizer and pesticide application.........coovcviieiiciiiiicce e 22
Figure 18: Advisory for pest and disease iNfestation .........cccoccuveiiiiciiii e 23
Figure 19: AdViSOry fOr NArVEST .......eeiee ettt e e et e e e e et e e e e ebte e e e ebteeeeesraeaesntanaeennes 23
Figure 20: AdVisOry fOr POSt-NArVESt .......c.viii it e e eree e e s sbte e e s sbeeeessnraeeesanes 24
Figure 21: Spatial maps of precipitation, maximum temperature, and minimum temperature over Nepal
during annual aNd MONSOON SEASONS .......ccccuuiiieeiiieeeeiiteeeeeitteeeeetreeeesiateeeeasreeeesassaeesaassasasassteseeasssesseessens 25
Figure 22: Cropping calendar for all the districts, s€asons and Crops........ccceecveeeircieeeecciiee e eceee e 26
Figure 23: Form to submit feedback and concern about this APl ..........ccceiiiiiiiiiiiciiieeccee e 27
Figure 24: Status of the feedback by the USEIS .........uei it 27
Figure 25: Contact details to any enquiry related to this project .......cccccueeeivciiee e 28

Figure 26: Photographs of the workshop and API testing at Malangwa, Sarlahi district situated in Tarai
(o] Y g oYl N [=T o | OO TR 29

Figure 27: Photographs of the workshop and API testing at Rainas Municipality, Lamjung district situated
in middle MoUNtain OFf NEPQAL.......uvii i e e e e e str e e e e rata e e e s sabaeeessnsreeeeansraeeens 31

Report on Output-5 Page 6 of 58



Customized weather and climate information

=4
system for climate-resilient agriculture in Nepal % m:@

SMALL

environment THE
EARTH NEPAL-2001

programme "

UN® ©cTen

Report on Output-5 Page 7 of 58



environment
programme

UN® ©cTen

Customized weather and climate information
system for climate-resilient agriculture in Nepal

THE SMALL
EARTH NEPAL-2001

1=
=

List of Acronyms

AICC Agriculture Information and Communication Centre

API Application Programming Interface

CHIRPS Climate Hazards Group InfraRed Precipitation with Station
DHM Department of Hydrology and Meteorology

ECMWF European Centre for Medium-Range Weather Forecasts
GDP Gross Domestic Product

GLOF Glacial Lake Outburst Flood

ICT Information and Communications Technology

ICWFDS ICT-based Customized 3 Days Weather Forecast Dissemination System
INDC Intended Nationally Determined Contributions

IST Indian Standard Time

MoAD Ministry of Agriculture and Livestock Development

MoFE Ministry of Forest and Environment

MoSTE Ministry of Science, Technology and Environment

MSTE Ministry of Science, Technology and Environment

NPT Nepal Time

UNDRR United Nations Office for Disaster Risk Reduction

USAID United States Agency for International Development

usD United States Dollar

Report on Output-5

Page 8 of 58



Customized weather and climate information

&7
system for climate-resilient agriculture in Nepal % m:&

THE SMALL
EARTH NEPAL-2001

UN® @ cT
environment @C I Clq
programme e

1 Introduction

Nepal has been ranked as the 9™ most affected country towards climate change (Eckstein et al., 2018%) 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 °C yr-1) over the country was significantly higher than the rate of increase in
minimum temperature (0.01 °C 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 2019%). 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, 2016°).

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-Sid Initiative eV.

2 MoSTE. (2014). Second national communication report to UNFCCC. http://unfccc. int/ resource / docs/ natc/ npinc2.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://wwwd4.unfccc.int/sites/submissions/INDC/Published%20Documents/Nepal/1/Nepal _INDC_08
Feb_2016.pdf
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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 APl in Nepal

Location District Region
Malangawa Sarlahi Tarai Plain
Rainas Municipality Lamjung Middle Mountain
Bhojpur Bhojpur Middle Mountain
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Figure 1: Spatial distribution of the locations selected for the testing of APl in Nepal

1.1 The team of experts

The RMSI team of experts composed with the following members.
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Dr. Sandeep VM — Climate Change, Agrometeorology and IT expert
Mr. Shivang Bhatnagar — Full stack developer and IT expert
Dr. Sujata Tamang - Gender Expert (National Expert-1)

el A

Dr. Rajendra Uprety - Agricultural Engineer / Agro-meteorology Expert / Meteorologist (National
Expert-2).

2 Day-1 (02" 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 02" 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 (39 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
assighment 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 APl 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 APl 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).

B9 info@moald.gov.np & 16600177779

Admin Login # Register Farmer &

@ Climatology =~ Weather Forecast Agrometeorological Advisory Climate Map Crop Panel Feedback  Contact Us

ICT-based Customized 3 Days Weather
Forecast Dissemination System

(ICWFDS)

About ICWFDS

G Select Language ¥

Informing Farmers to Increase Productivity, Manage
Weather Induced Risks and Improve Food Security

Figure 2: Home page of API (i.e., ICWFDS)

About ICWFDS

Informing Farmers to Increase Productivity, Manage
Weather Induced Risks and Improve Food Security

Agricultural sector is the backbone of the Nepal economy and population is heavily dependent on
agriculture, which is mostly rain-fed. However, due to climate change Nepal suffers from various
climate-related natural hazards such as scarcity of Precipitation, erratic Precipitation pattern, heat
stress, drought, and flooding which have impact agricultural sector heavily.

Hence, managing the risks associated with increasingly variable climate is a key to successfully
adapting agriculture, and to reducing the cycle of poverty, vulnerability and dependence brought
about by climate-related disasters.

However, a common problem in developing countries like Nepal is the lack of integrated means of
processing and delivering agro-meteorological information on real time basis to the farming
communities.Although lots of data and information are available at various agencies in Nepal (e.g.,
agricultural research institutes, meteorological monitoring stations, etc.) but at the moment there is
lack of a well: ped system that gl data from different sources and translate raw
information into accessible forms that are understandable and relevant to decision-making.
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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) ERAS 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.

B2 info@moald.gov.np § 16600177779 W Admin Log Register o
s Panel out Farmer x

@ % e Weather Forecast  Agrometeorclogical Advisory ~ Climate Map  Crop Panel
) s

Select District: Select Crop:

=] -

Min. temperature - Max. temperature

Temperature (Degree <)
Precipitation {mm}

© 2023 ICWFDS. All rights reserved | Designed and implemented by RMS!

Figure 4: Daily climatology of rainfall and temperature

Q
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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.

nfomonldgovap % 16600177719 Welcome, Adira & ‘
min og Register ro
2 | feport [ G setect Langusge v |
Panel Out Farmer < g

RMSI

Home  Climatology . 5 Agrometeorological Advisory ~ Climate Map ~ Crop Panel  Feedback  Contact Us

Weather Forecast

3 Days Forecast 7 Days Forecast Seasonal Forecast

Max. Temperature  Min. Temperature Realtive Humidity  Wind Speed

Admin Boundary
/ Distiict Boundary

- £ Weather Forecast
AT R
<= 8090 (mm)
s Basti Goceuhpir o

==n Corioey wgthed | s 81 (mm) - 2 4tmm)

2 4mm) - 7 5tmm)

7.5(mm) - 35 S(mm)

e 2N

Azamgarh
s

ssigned and implemented by RMS|

Figure 5: Web page to select 3-day weather forecast
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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.
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Figure 8: Main page of agrometeorological advisories
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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:

e Precipitation is likely to be deficient by between -19% and -50% of normal precipitation.
e Precipitation is likely to be deficient by equal or more than 50% of normal precipitation.
e Precipitation is likely to be in excess by more than 19% of normal precipitation.

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

e 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:

e Temperature is likely to be normal.
e Temperature is likely to be higher than normal temperature.
e 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:

e Temperature is likely to be normal.
e 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.

Report on Output-5 Page 17 of 58



Customized weather and climate information

75
UN® . il . . T
pes b system for climate-resilient agriculture in Nepal % m:&
programme EARTH NEPAL-2001

Advisory for Crop type & Variety selection @ Advisory for Sowing Date
Advisory based on weather forecast issued on : June 01, 2023 Advisory based on weather forecast issued on : June 01, 2023
Season Weather Data Seascn Crop Rainfall OnSet Date
Select Season - Select Weather Data v Select Seffson '] I 'l l -

Select Weather Data
y to be d
obed

Select Season
Summer Season Pracipitation is like!
winter Sezson Precipitation is
Spring Season Precipitation is y

Precipitation is likely to be normal (+19% or -19% of normal Precipitation) rict] Bhojpur

eficient by between -19% and -50% of normal Precipitation
it by Equal or mare than 50% of normal Precipitation
0 be in excess by more than 19% of narmal Precipitation

Please Select the Season, Crop & Rainfall onSet Date to view the advisory
dlstrict wise

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.

User List for the District: X

Show| 10  entries Search

Sr.No. Name Email Action

mail.com

Pratiksha pratiksha12@gmail.com
4 Yooshika yooshikathapa@gmail.com
Nirmal nkmgr2@gmail.com

Send mail

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).

Advisory for Deficit / Excess Rainfall @ Advisory for Fertilizer & Pesticide Application @

Advisory based on weather forecast issued on : 2023/12/15 Advisory based on weather forecast issued on : 2023/12/15
Season Cro P .
P District : Bhojpur
Summer Season o I Rice h ] .
Condition:
Select Season . . .
Light or No rain is expected during the next 3 days.
Winter Season
Spring Season Advigory:
: ' In coming 3 days weather will remain clear. It is ideal time for the farmers to
Previous Week Forecast Current Week Forecast Upcoming Week v fertil & icide if )
apply fertilizer esticide if require.
Normal Precipitation Abave Normal Precipitation Ectacast FEy P q
Below Normal Precipitation

Weather Condition Sceneario

Previous Week RF was normal/below normal, current Week RF is going to be above nowr I

v

Paddy crop is likely to be adversely impacted due to excess water in the cropland during

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:

e 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.

e 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.

Report on Output-5 Page 19 of 58



Customized weather and climate information

=
system for climate-resilient agriculture in Nepal % m:@

SMALL

environment THE
EARTH NEPAL-2001

programme

UN® ©cTten

e 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.

e Previous week rainfall was normal, current week rainfall is going to be normal, and normal rainfall
is predicted for the upcoming week.

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

e 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.

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

e 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.

e 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.

e 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.

e 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.

e 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:

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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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e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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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Summer Seasen = l Rice hd ]
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Advisory for Fertilizer & Pesticide Application @
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Condition:

Winter Season
Spring Season

Previous Week Forecast

Nermal Precipitation

Current Week Forecast

Above Normal Precipitation

Advisory:

Upcoming Week

Forecast apply fertilizer & pesticide if require.

Below Normal Precipitation

Weather Condition Sceneario

Previous Week RF was normal/below narmal, current Week RF is going to be above nowr l

Paddy crop is likely to be adversely impacted due to excess water in the cropland during

-

Light or No rain is expected during the next 3 days.

In coming 3 days weather will remain clear. It is ideal time for the farmers to

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.

Advisory for Deficit / Excess Rainfall Advisory for Fertilizer & Pesticide Application @

Advisory based on weather forecast issued on : 2023/12/15

Seasaon Crop

Select Crops v

Select Season - I

District : Bhojpur

Previous Week Forecast Current Week Forecast Upcoming Week Forecast

Normal Precipitation Above Normal Precipitation Below Normal Precipitation

Weather Condition Sceneario

Select Weather Date Scenerio hd

Advisory based on weather forecast issued on : 2023/12/15

District : Bhojpur

Condition:

Light or No rain is expected during the next 3 days.

Advisory:
In coming 3 days weather will remain clear. It is ideal time for the farmers to
apply fertilizer & pesticide if require.

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.

Advisory for Pest & Disease Infestation @ Advisory for Harvest Date @

Advisory based on weather forecast issued on : 2023/12/15 Advisory based on weather forecast issued on : 2023/12/15

Season Crop

District : Bhojpur

Summer Season A l Maize e l

Condition:

Light or No rain is expected during the next 3 days.

District: Bhojpur Advisory:

. In coming 3 days weather will remain clear. It is ideal time for the farmers to
Advisory:

. AP . harvest if crop is ready for the harvesting
Prevailing weather condition is likely to be congenial for stem borer P ! 9

attack in paddy. Farmers are advised to apply Takumi ® @3g per 10L of

water

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.

Advisory for Pest & Disease Infestation @

Advisory based on weather forecast issued on : 2023/12/15

Season Crop

Summer Season v ] Maize hd l

District: Bhojpur

Advisory:
Prevailing weather condition is likely to be congenial for stem borer
attack in paddy. Farmers are advised to apply Takumi ® @3g per 10L of

-

water.

Advisory for Harvest Date @

Advisory based on weather forecast issued on : 2023/12/15

District : Bhojpur

Condition:
Light or No rain is expected during the next 3 days.

Advisory:
In coming 3 days weather will remain clear. It is ideal time for the farmers to
harvest if crop is ready for the harvesting.

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.

Advisory for Post Harvest Date

Advisory based on weather forecast issued on : 2023/12/15

District : Bhojpur

Condition:
Light or No rain is expected during the next 3 days.

Advisory:
In coming 3 days weather will remain clear. Harvested crop can be kept in
the open field if require as rainfall is not expected during next 3 days.

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 APl 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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Report a Bug -~

Address* :

Message* :

Figure 22: Form to submit feedback and concern about this API

User Feedback

List of Previous Feedback

Show | 10 v entries Search

Sr.No. Name Subject Feedback Date Status  Response
2023-09

1 Uttam Singh ~ Other Rice crop has been infected with a pest, Please advise how to manage. o Resolved @

FReport a e e T A frega vz & ww o frape, o gaoeege, dadt oF goim wrime & i od sy e & ofief wm # are o e ow v #ovrea § koot § s & sER e 2023-10-

2 Resolved
999 Bug el 35 o & ey i, T iy At ded § % A
. 2023-12-
3 shvang Other Rice crop has been infected with a pest, Please advise how to manage. - Resolved €@
) 202312-
4 Sandeep Other What are the management options for inundation of paddy fields? o Rejected €@
Shivan 2023-12-
5 9 Other Need 1o know more about the rice crops/, that the crop is infected with some of the desiese Resolved @
Bhatnagar 05
2023-12.
6 Usert Other Hispa Insect Probelm .
’ , 2023-12-
7 Rmsi Other Rice crop is infected what to do now? e Resolved 4@
Showing 110 7 of 7 entries Previous | 1 | Next

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 APl and their feedback are furnished in section 10.1 of Annexure-2.

4 Day 3 (04" December 2023)

Th RMSI team started from Malangwa by 09.00 AM on 04" 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 (05T 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
sectorsin 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 APl 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 APl 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 APl 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 06" December 2023 and stayed night at Airport Hotel, Kathmandu.

6 Day 5 (06" 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 (07" 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
sectorsin 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 APl 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
APl 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 08" December
2023 and stayed night at Hotal Harrison Palace, Biratnagar.

8 Day-7 (8t 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 15-766. Finally, the RMSI team reached back after
a successful testing as well as training and demonstration of APl 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 ICWEDS held in Malangawa, Sarlahi District, Nepal on 3™
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 5" December 2023
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9.3 List of Participants in the training program on ICWFDS held in Bhojpur, Bhojpur District, Nepal on 7t
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 3™ 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 5" 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 7" December 2023
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