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ACRONYMS 
 

ADPC Asian Disaster Preparedness Center 
CMIP6 Coupled Model Intercomparison Project Phase 6 
DSS Decision Support System 
EM-DAT Emergency Events Database 
HSI Heat Stress Index 
PDSI Palmer Drought Severity Index 
RRP Risk and Resilience Portal (rrp.unescap.org) 
SPI Standardized Precipitation Index 
WBGT Wet Bulb Globe Temperature
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1. INTRODUCTION 

Objective  
The objective of the project is to support stakeholders including energy providers, infrastructure 
managers, and local administrations in Bhutan to receive timely and actionable climate 
information to optimize energy operations and safeguard critical assets. 
 

Decision Support System (DSS) 
We will develop a DSS that translates intricate climate data into actionable insights.  The DSS is a 
web based application that provides interactive reports, maps and charts to public users, and 
additional functionality for custom import, processing, and sharing of data and maps for specific 
users, as summarized in the diagram below and detailed in Chapter 2.  The DSS is implemented 
using open source technologies such as Python and QGIS for preparing data and maps, and 
Drupal for managing web content and user access. 

 
DSS Architecture  
 
The specific requirements will be established through consultation with relevant stakeholders, 
and will include: 

● Climate Model Integration: Incorporating data from regional and global climate models 
into forecasts will provide insights into long-term trends and potential shifts in 
precipitation patterns. 

● Enhanced Models: Advanced statistical and machine learning techniques will be 
employed to downscale and refine global drought and heatwave forecasting models. 

● Heat Stress Indices: Implementation of indices like the Wet Bulb Globe Temperature 
(WBGT) will assess the combined impact of heat and humidity on human health and 
agricultural productivity. 

● Institutional Capacity Building: Strengthening the Hydromet Ministry, NDMA and other 
relevant institutions through training on data management, analysis, and interpretation 
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will enhance early warning effectiveness. 
● Knowledge Sharing: Facilitating collaboration and knowledge exchange within Bhutan 

and with other countries facing similar challenges will foster continuous improvement. 
 
In particular, the project can support risk and impact analysis of drought and heat waves 
through: 

1. Indicators:  Identify key indicators the signal the onset and severity of drought and 
heatwaves, which may include: 

○ Meteorological:  
■ Temperature anomalies 
■ Rainfall deviations from historical averages 
■ Soil moisture levels 

○ Drought:  
■ Palmer Drought Severity Index (PDSI) 
■ Standardized Precipitation Index (SPI) 

○ Heat Stress:  
■ Heat Stress Index (HSI)  
■ Wet Bulb Globe Temperature (WBGT) 

2. Data Analysis:  Analyze historical climate data to establish baseline conditions and 
thresholds for normal, moderate, severe, and extreme drought and heatwave events 
across seasons and geographic regions.  The methodology we applied for analysis of EM-
DAT and CMIP6 data at the Asia Pacific regional level are summarized below and will be 
adapted for Bhutan1. 

 

  
Screenshots of the DSS methodology for analysis of historical hazard data (EMDAT, left) and 
climate models (CMIP6, right)  

3. Risk Mapping:  Use GIS (Geographic Information System) to map areas vulnerable to 
drought and heat waves that may impact populations, infrastructure (such as energy, 
health facilities and transportation), and land use (such as agriculture). 

○ Identify high-risk zones and prioritize them for targeted early warning messages 
and interventions. 

○ Potential under project to Implement machine learning algorithms to analyze 
historical weather patterns and identify early indicators of drought and heatwave 
conditions. 

○ Continuously refine algorithms based on real-time observations. 

                                       
1 The methodology for the UNESCAP Risk and Resilience portal is available online, summarized  

in the Methodology tab of the Data Explorer, and detailed in a document published at 

https://rrp.unescap.org/sites/default/files/media/Methodology.pdf  

https://rrp.unescap.org/regional-app?filter=%7B%22menu%22:%22guidance%22,%22region%22:%22regional%22,%22menuSet%22:%22climate_current%22,%22mode%22:%222d%22,%22hazard%22:%2212008%22,%22scenario%22:%22historical%22,%22period%22:%22%22,%22indicatorData%22:%22layer_region_045%22,%22asset%22:%5B%5D,%22guidance%22:%22regional_guidance004%22,%22forecast_boundary%22:%22SASCOF%22,%22forecast_data%22:%22SASCOF_JJAS_2023_Rainfall%22,%22subGuidances%22:%5B%22regional_guidance004_001%22%5D%7D
https://rrp.unescap.org/sites/default/files/media/Methodology.pdf
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4. Dynamic Thresholds:  In recognition that thresholds may need to be dynamic, 
considering changing climate conditions and local adaptation measures, support expert 
review and updating of threshold values. 

5. Alert Levels: Support Hydromet in defining and applying specific alert levels in the DSS, 
such as: 

○ Normal (No Alert). 
○ Watch (Early Warning). 
○ Warning (Prepare for Impact). 
○ Emergency (Immediate Action Required) 

  



 

6 

2. APPROACH AND METHODOLOGY 

Risk and Resilience Portal 
The Decision Support System for Bhutan will be based on our existing platform used in the 
UNESCAP Risk and Resilience Portal2.  This platform supports analysis of hazard risks over 
climate change scenarios, exposure to population, infrastructure and agriculture, economic 
impacts, and adaptation strategies for the Asia Pacific region.  The screenshots below show 
comparisons of multi-hazard, flood, drought, and heatwave hotspots for Bhutan and other 
countries in South Asia.   
 

  

Screenshots from the Risk and Resilience Portal showing “Infrastructure Exposure” under Multi-
hazard, Floods, Drought, and Heatwaves (left to right) at a climate scenario of “1.5ºC SSP2” 
 

     

DSS layers include Geos, Hazards, Exposure types, Statistical indicators, and a “Guided Tour” of 
selected combinations (left to right)   

                                       
2 https://rrp.unescap.org/  

https://rrp.unescap.org/
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The DSS also supports national high-resolution maps with infrastructure categories adapted for 
local concerns. For example, the screenshots below show comparisons of sea level rise 
scenarios for the Maldives at a resolution that can show individual buildings and roads.   
 

  

  

Screenshots from the Maldives Portal showing the impact of sea level rise scenarios on critical 
infrastructure for all islands (top left), Malé City ( top right), Gaafu Dhaalu Atoll (bottom left), and 
Kaadehdoo airport with real-time weather data (bottom right) 

The platform supports national stakeholders  in importing their custom data to generate new 
map layers, tiles and charts.  For example, the bottom right screenshot above shows real-time 
weather data imported from the Maldives Meteorological Service API.  We will extend these 
custom features to support the requirements for Bhutan.  
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Project Sites, Partners and Beneficiaries 
To guide the strategy of the project, we will work with key national government partners 
responsible for weather and climate-related modeling, warning, and disaster management.  We 
will also reach out to sub-national government partners in each Dzongkhag to expand the 
coverage of the solution with localized data.   

Project phases 
Output 1.1. Addressing Gaps in Existing Government Feeds 
● Gap Analysis: Conduct a thorough analysis to identify gaps in existing government alert 

feeds and the seasonal forecast alert system for critical infrastructure. This will ensure 
our system complements and enhances existing systems, and avoids duplication. 

Output 1.2. Flood Prediction and Mitigation for Critical Infrastructure 
● Flood Alerts for Critical Infrastructure: Integrate real-time weather patterns and river 

monitoring data to predict potential floods that could impact energy production and 
distribution. 

Output 1.3. Drought Prediction and Mitigation for Critical Infrastructure 
● Drought Alerts for Critical Infrastructure: Analyze SASCOF data to predict potential 

droughts in the GBM basin that could affect hydroelectric power production and cooling 
processes in power plants. 

Output 1.4. Heatwave Prediction and Mitigation for Critical Infrastructure 
● Heatwave Alerts for Critical Infrastructure: Utilize climate data and predictive 

algorithms to forecast potential heatwaves in the GBM basin. These alerts will provide 
energy professionals with timely warnings, allowing them to take preventive measures to 
protect energy assets and optimize operations. 

Cross Cutting Activities 
Capacity Building and Training for Energy Professionals 

● Training Modules for Energy Professionals: Design comprehensive training 
modules tailored for energy professionals. Topics will include understanding 
alerts, using the mobile app, and implementing mitigation strategies. 

● Climate Education and Stakeholder Engagement: Integrate educational 
modules within the app to raise awareness about climate change and its impacts 
on critical infrastructure. Organize workshops and stakeholder meetings to foster 
engagement in early warning systems. 

● Preventive Actions: Develop a mobile application that provides guidance on 
drought, heatwave and flood mitigation techniques specific to critical 
infrastructure. Features include instructions on safeguarding power plants, 
rerouting energy distribution, efficient water and energy use, and other 
preventive measures. 

● Knowledge Sharing: Create a platform within the mobile app where energy 
professionals can share experiences, strategies, and best practices. Collaborate 
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with energy experts to gather insights on dealing with drought, heatwave and 
flood  risks. 

Integration with ESCAP SDG Action Tracker 
● Data Synchronization: Establish a seamless data flow between our Early Warning 

and Decision Support System and the ESCAP SDG Action Tracker. This will ensure 
that our system is always updated with the latest sustainable development goals 
and related energy data. 

● Collaborative Decision Making: By linking with the ESCAP SDG Action Tracker, 
energy stakeholders can align their climate action strategies with broader 
sustainable development goals, ensuring that energy operations are both resilient 
and sustainable. 

● Reporting and Monitoring: Utilize the ESCAP SDG Action Tracker's reporting 
tools to monitor the impact of our system on the energy sector and its alignment 
with SDGs. 

Integration with Adaptation Solution Tool  
● Integrate ESCAP’S existing adaptation solution tool into the mobile app. This tool 

will provide recommendations based on the user's location, type of energy 
infrastructure, and specific hazard predictions, ensuring a comprehensive 
approach to hazard mitigation for the energy sector. 

Hosting and Accessibility 
● Risk and Resilience Portal: The entire system, including its datasets, insights, 

and tools, will be hosted on the Risk and Resilience portal. This ensures easy 
accessibility for all stakeholders, from energy professionals to policymakers, and 
provides a centralized platform for all related resources and tools. 

Additional Components 

● Potential to Scale: The system's modular design allows for easy replication and scaling 
across different energy sectors and regions. By leveraging cloud infrastructure, the 
system can handle increased data loads and user traffic. 

● Mobile App for Stakeholder Feedback: Develop an application that allows energy 
professionals and stakeholders to contribute data, observations, and feedback. This app 
will enhance data accuracy and provide a platform for stakeholder-driven insights. 

● Advisory Messages: The system will send advisory messages to energy providers and 
institutions, ensuring standardized communication. 

● Leaflet in Local Languages: Produce informative leaflets in various local languages of 
the GBM basin region. These leaflets will provide a quick overview of the system, its 
benefits, and how to use it. 

● Android App Development: Create a user-friendly Android application optimized for 
low-bandwidth areas and compatible with a wide range of devices. 
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3. OVERVIEW OF THE INCEPTION PHASE ACTIVITIES 
 
The Project Work Plan below provides a list of all project activities and their timeline.   
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4. STAKEHOLDER ANALYSIS AND PARTNER MAPPING 

Stakeholder Analysis 
Our main partners for the project will be the Weather and Climate Services Division (WCSD) of 
the National Center for Hydrology and Meteorology (NCHM), Royal Government of Bhutan and 
the Department of Disaster Management (DDM) of the Ministry of Home Affairs (MOHA).  We 
will also engage with sub-national government offices of each Dzongkhag and work with our 
partners to identify relevant organizations representing beneficiaries. 

Stakeholder Roles, Responsibilities Interests, Expectations Contributions 

BHUTAN 

Weather and Climate Services 
Division (WCSD),  
National Center for Hydrology and 
Meteorology (NCHM) 

Partner 
● Expertise 

Specific requests: 
● External data  

(e.g., NASA, NOAA) 
● Capacity building on 

tools and methods 
● Access to data 

processing resources 

● Requirements 
● Local data 

Department of Disaster 
Management (DDM),  
Ministry of Home Affairs (MOHA) 

Partner 
● Expertise 

● Capacity building on 
tools and methods 

● Disaster management 
plans 

Dzongkhags Stakeholder 
● Provide local data 

● Capacity building on 
tools and methods 

● Local data 
● Disaster management 

plans 
Others (to be determined) 
● Universities 
● Civil society  
● Private sector 

Stakeholder   

INTERNATIONAL 

ICT and Disaster Risk Reduction,  
UNESCAP 

Partner 
● Expertise 
● Liaison 

● Integration of solution 
with Risk & Resilience 
Portal 

● Reusable solutions 

● Regional data 

SASCOF Data provider  ● Regional data  
RIMES    
WMO-RCC-Pune    

Opportunities and Challenges:   
Access to data and stakeholder requirements are critical for the success of the project.  We will 
work closely with UNESCAP to facilitate communication and engagement with Bhutan and 
SASCOF by participating in their ongoing activities and including them in our outreach to specific 
national and sub-national organizations.  (a) action: Include influential partners in outreach 
activities.  (b) responsible: Think Blue Data with assistance from UNESCAP ICT and Disaster Risk 
Reduction Division (IDD).   
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5. KEY OUTCOME AND OUTPUTS OF THE PROJECT 
 

The project results chain is summarized in the diagram below.  A more detailed diagram and 
review of indicators and targets follows.     
 

 
 
The key outcome will be a Decision Support System that is used by decision makers and citizens 
for disaster-related risk analysis and planning. The activities and outputs supporting this will be 
(1.1) gathering requirements from key stakeholders to complete an assessment of requirements 
and priorities, (1.2,1.3,1.4) gathering and processing data from providers to develop a series of 
DSS software releases with training, and (1.5) gathering feedback from stakeholders to refine 
and complete an assessment of the DSS.  The more detailed version of the results chain in the 
diagram below includes the types of activities and the related indicators.   
 

 
 
The cumulative targets for the indicators are summarized in the table below, with frequency of 
measure, the source of data, and the unit responsible (PU = Project Unit). 
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Each indicator will be further disaggregated as appropriate, and additional details are provided 
in Annex 6. 

 
 



 

14 
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6. PROJECT MANAGEMENT AND OVERSIGHT 

Project management: 
The project implementing team will have the following roles and responsibilities, and we will fill 
the roles with members of the team as needed based on expertise and availability.  The number 
of days is based on the budget and scope of the project. 
 

Project Role Responsibilities Total units 
(days) 

Project Manager 

Will maintain the work plan and monitor progress, communicate with 
external stakeholders, allocate and schedule resources, and ensure 
quality and timeliness of all deliverables.   24 

Lead Analyst 
Will gather requirements and methodology through research and 
interviews / study tours with external stakeholders. 20 

Lead Developer 
Will establish architecture, infrastructure and standards for software 
deliverables. 12 

Designer 
Will develop wireframe mockups, workflow designs and interactive 
prototypes and gather feedback from stakeholders . 16 

Developer 
Will develop software to meet requirements on schedule to quality 
standards. 76 

QA Will develop test cases, unit tests, and evaluate software. 9 

 
We will work closely with the UNESCAP IDD team to coordinate activities with members of the 
Bhutan government and other UN agencies. 
 
Development process:  We will follow an Agile Scrum methodology with 2-week sprints.   

Project management software: We will use several applications to manage the project: 

1. For tracking developer tasks and priorities we will use JIRA. 
2. For tracking issues with external stakeholders, we will use Trello. 
3. For tracking project activities and related expenses, we plan to use a budget and physical 

progress planning and management tool that includes the activity plan, financing 
breakdown, procurement process, payment details, indicator tracking and reporting 
developed for IFAD Project management requirements. The software is able to match the 
activity breakdown of the approved Budget Worksheet. 
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Risk management:  
We have identified the following key risks and mitigation strategies: 
 

1. Stakeholder engagement and responsiveness:  Access to data and stakeholder 
requirements are critical for the success of the project.  We will work closely with UNESCAP 
to facilitate communication and engagement with Bhutan and SASCOF by participating in 
their ongoing activities and including them in our outreach to specific national and sub-
national organizations.  (a) action: Include influential partners in outreach activities.  (b) 
responsible: Think Blue Data with assistance from UNESCAP ICT and Disaster Risk 
Reduction Division (IDD).  

2. Internet access: The Risk and Resilience Portal is an online solution that requires 
continuous Internet access to function.  We will evaluate the risk of disruption to the 
Internet for stakeholders and address this in the offline capabilities provided by the mobile 
app.  (a) action: Identify a hosting solution that provides acceptable online performance 
and develop offline alternatives.  (b) responsible: Think Blue Data. 

3. Usability:  We will evaluate factors that may affect usability such as language and 
familiarity with the technology and functionality of the DSS.  We have regular hands-on 
sessions with stakeholders to identify issues and can address them through additional 
language support and training over the course of the project. (a) action: Provide in-person 
and e-learning training for all releases of the DSS.  (b) responsible: Think Blue Data. 
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7. ANNEXURES 

Annex 1. List of People Met / Consulted 
Activity 1.1.1 Inception Report 

1. 2023-12-07 Meeting with NCHM 
Description: Meeting to discuss project objectives and priorities. Director requests we revise project proposal and discuss again: 

1. Avoid overlap with ongoing Flood-related projects (de-prioritize). 
2. Agree with Drought and Heatwave. 
3. Consider Agriculture in addition to Energy. 
4. Increase capacity-building component. 
5. Provide downsampled data for Bhutan from external sources such as NASA / NOAA. 
6. Consider options for hosting (mirroring) within NCHM. 

 

Participants 
Name Last Name Email Position Organization Country 

Karma Dupchu kdupchu@nchm.gov.bt Director 
National Center for Hydrology and 
Meteorology (NCHM) Bhutan 

Singay Dorji sdorji@nchm.gov.bt Chief 
Weather and Climate Services Division, 
NCHM Bhutan 

Netra Sharma netra.sharma@undp.org 
Project 
Manager UNDP Bhutan 

Madhu Sarkar-Saigood sarkar-swaisgood@un.org 
Economic 
Affairs Officer IDD, UNESCAP Thailand 

Paul Janecek paul@thinkbluedata.com CEO Think Blue Data Co., Ltd. Thailand 

 

2. 2023-12-08 Communication with DDM 
Description: Email response to project proposal: "I am attending COP28 here in Dubai with one of my colleagues from the 
Department. I shall certainly get back to you after appraising with the management next week on my return. " 
 

Participants 

Chimi Dorji chhimid@moha.gov.bt 
Program 
Officer 

Risk Prevention and Management Division, 
Department of Disaster Management Bhutan 

Madhu Sarkar-Saigood sarkar-swaisgood@un.org 
Economic 
Affairs Officer IDD, UNESCAP Thailand 

Paul Janecek paul@thinkbluedata.com CEO Think Blue Data Co., Ltd. Thailand 
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Annex 2. Presentation from the Inception Mtg (4 Dec 2023) 
Attached 

Annex 3.  Updated Work Plan 
No change 

Annex 4.  Updated Budget 
No change 

Annex 5.  Updated Results Framework 
Attached 

Annex 6.  Updated M&E Plan 
Attached 
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Annex 7. List of Key Personnel 
The company will allocate personnel over the duration of the project based on their relevant 
experience and availability.  The number of personnel days budgeted for the project by role are 
shown in the table below. 
 

Project Role Average per month 
(days) 

Total units 
(days) 

Project Manager 2 24 

Lead Analyst 1 20 

Lead Developer 1 12 

Designer 1 16 

Developer 5 76 

QA 1 9 

 
The personnel available to the project are listed below.  Note that we may change personnel for 
a role at different stages of the project. 
 

Role Name Experience 
(years) 

Degree University 

Project Manager Paul Janecek 33 PhD, CS EPFL, Switzerland 

Lead Analyst Sanjil Shrestha 20 MEng, ICT AIT, Thailand 

Lead Developer Han Win 17 MEng, CS AIT, Thailand 

Designer Pimmy Tan 9 BSc, INDA Chulalongkorn, Thailand 

Designer Chaithip Tipdecho 1 BFA Chulalongkorn, Thailand 

Developer Reshma Dangol 11 MSc, IM AIT, Thailand 
Developer Anawat Onmee 10 BSc, CS Nakhon Sawan Rajabhat, Thailand 
Developer Phetchpoom Pumjara 9 MSc, Comp.Eng Kasetsart University, Thailand 

Developer Htoo Lwin 4 MEng, CS AIT, Thailand 

Developer Ayush Koirala 4 MEng, DSAI AIT, Thailand 

QA Han Htoo Zaw 2 BSc, ICT AIT, Thailand 

QA Pyae Sone Thant 2 BSc, ICT AIT, Thailand 
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