
Tina River Hydropower (RRP SOL 50240) 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
 
Project Title: Tina River Hydropower Project 

Project Cost ($ million): $233.37 million 

Location: Guadalcanal, Solomon Islands  

Sector: Energy 

Theme: Renewable Energy 

Brief Description: 
 

The proposed project supports the investment of a 15MW hydropower plant. 
The hydropower plant includes (i) a 72-meter (from foundation) roller 
compacted concrete dam, (ii) a 3.3-kilometer headrace tunnel (3.3 meters in 
diameter), (iii) a surge shaft and steel penstock (3 meters in diameter), and (iv) 
a powerhouse with three 5 MW Francis turbines. The project will also include 
an 20km access road and a 23km transmission line. A climate risk 
assessment of the project has been carried out.1 The main project features 
relevant to climate change are: 
 

(i) Impact on project economic feasibility from varying precipitation, 
resulting in varying revenue from hydropower generation.  

(ii) Project design sensitivity to increased rainfall intensity from 
cyclone events, in particular dam and spillway design.  

(iii) Methane generation from inundated vegetation in small reservoir 
(30.5ha).  

 

 
II. SUMMARY OF CLIMATE CHANGE FINANCE 

 
Project Financing Climate Finance 

Source 
Amount 
($ million) 

Adaptation 
($ million) 

Mitigation 
($ million) 

Asian Development Bank    

       Ordinary capital resources (concessional loan) 18.00  18.00 

       Special Funds resources (Asian Development Fund grant) 12.00  12.00 

    

Cofinancing    

 Green Climate Fund (loan and grant) 86.00 6.00 80.00 

 World Bank (loan and grant) 31.20  31.20 

 ADFD (Abu Dhabi Development Fund) Loan 15.00  15.00 

 Government of Australia grant  11.70  11.70 

 Export-Import Bank of Korea (loan) 31.60  31.60 

 Government of Solomon Islands 17.07  17.07 

 K-Water equity  10.80  10.80 

Total  233.37 6.00 228.37 
ADF = Asian Development Fund. 
Source: Asian Development bank estimates 

 
 
 
 

                                                
1 World Bank, John Grijsen, June 2016, Tina River Hydropower Climate Risk Assessment 

http://www.adb.org/Documents/RRPs/?id=50240-001-3
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III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 
 
A. Sensitivity of Project Component(s) to Climate or Weather Conditions and the Sea Level 
 
A climate risk assessment has been carried out and has concluded the following sensitivities to climate 
change: 
 

(i) The project is not sensitive to long term decrease in average rainfall and no significant 
decrease in average runoff in the Tina River hydropower reservoir is expected.  

(ii) Technical and economic performance of the project is moderately sensitive to climate change 
due to potential for increased variations in annual rainfall which will effect year-to-year water 
availability and revenue from the hydropower plant.  

(iii) The project is moderately sensitive to anticipated increase in extreme flows (25% to 30% 
increase in intensity) caused by increased severity of tropical cyclones.  

(iv) The project has low sensitivity to methane generation from flooded vegetation in small 
inundated reservoir (30.5 ha), due to adequate mitigation measures.   

 
These risks are discussed in further detail below. 

  
 
Climate Risk Classification: medium 
 

B. Climate Risk and Adaptation Assessment 
 
Key climate risks and adaptation measures include: 
 
Climate change impact on hydropower operation 
 
7. Modeling indicates, on average, no particular change in precipitation levels. Catchment modeling 
also indicates on average no significant decrease in runoff is expected. However, the analysis indicates 
that Tina River Hydropower is moderately sensitive (technical and economically) to annual variations in 
rainfall, which may become more pronounced due to climate change. This risk will be managed from an 
operational perspective by averaging out revenue streams across the project lifecycle. This will be 
achieved by establishing a levelization fund which will be funded during high rainfall periods and drawn 
down during low rainfall periods.   
 
8. The project remains economically robust under the foreseeable climate change induced changes 
in river flows. This is due to i) a robust economic project performance under the baseline hydrological 
conditions, ii) projected moderate long-term climate changes for the region (also moderate compared to 
many other regions in the world), and iii) a relatively low precipitation elasticity of runoff (1.4) due to a high 
runoff coefficient (70%) and low aridity coefficient (0.3) for the Tina River basin. As a result, no specific 
adaptation measures are proposed from an operational perspective. 
 
Climate change impact on hydropower design 

 
9. Due to the anticipated increase in extreme flows (25% to 30%) in the Tina River basin during 
cyclone events, the following adaptation measure have been included: 
 

(i) The operation manual and emergency preparation plans will cover possibility of extremely 
high flash flood flows during tropical cyclone conditions.  

(ii) During detailed design stage, the dam and spillway design will include projected increase 
in expected extreme flows.  

(iii) Monitoring equipment will be placed across the upper Tina River catchment and at the 
Tina River near the Tina Hydropower dam site, and downstream. This will allow over time 
a better assessment of the hydro-meteorological baseline conditions, permit the detection 
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of positive or negative trends in precipitation and runoff caused by climate change, and 
allow improve predictions of extreme flow events. 

 
Inundation of vegetation in the reservoir area 
 
10. In order to prevent methane generation from inundated vegetation, vegetation will be cleared from 
the flooded reservoir area prior to filling of the reservoir.  
 

C. Climate Risk Screening Tool and/or Procedure Used 
 
Climate risk screening included the following references/modelling: 
 

(i) Pacific-Australia Climate Change Science and Adaptation Planning (PACCSAP) Program 
(Australian Bureau of Meteorology and CSIRO, 2011, 2014, 2015). These studies describe the 
latest understanding of large-scale climate processes, variability and extremes in the western 
tropical Pacific, together with new projections for the 21st century which were based on the 
Coupled Model Inter-comparison Project (Phase 5), CMIP5-based Global Circulation Model 
(GCM) projections for individual countries. 

(ii) Climate Wizard modeling for CMIP3 and CMIP5 projections for Guadalcanal. 
(iii) Hydrological analysis of Tina River hydrology, including rainfall and streamflow data.  

  
Source: World Bank, John Grijsen, June 2016, Tina River Hydropower Climate Risk Assessment 

 
IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 

 

Adaptation 
Activity Target Climate Risk 

Estimated 
Adaptation Costs 

($ million) 
Adaptation Finance 

Justification 

Increased 
spillway 
capacity to 
accommodate 
increase in 
cyclone 
rainfall 
intensity 

Increased rainfall of around 20% 
within 100 km of the cyclone centre, 
which could increase Tina River 
basin extreme flows from 25% to 
30%. The dam operation manual, 
dam break analysis and emergency 
preparation plans will include 
increased flash flooding events 

5.0 Estimated 10% increase in 
dam wall costs from 
increased spillway sizing  

Increased 
monitoring to 
improve 
predictions of 
flood events  
 

Increased flooding from increased 
cyclone intensities has the potential 
to impact infrastructure 

1.0 Cost for stream flow and 
rainfall monitoring at 
multiple locations across the 
upper Tina catchment and 
monitoring of river flows at 
or near the Tina 
Hydropower dam site over a 
period of at least 10 years  

Source: ADB estimates. 

 
V. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 

 

Mitigation Activity 

Estimated GHG 
Emissions 
Reduction 

(tCO2e/year) 

Estimated 
Mitigation 

Costs 
($ million) Mitigation Finance Justification 

Replacement of diesel 
power generation with 
renewable energy   

49,500 233.37 The project will increase renewable energy 
from 1% (2018) to 68% for the Honiara 
power grid, displacing fossil fuel power 
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Mitigation Activity 

Estimated GHG 
Emissions 
Reduction 

(tCO2e/year) 

Estimated 
Mitigation 

Costs 
($ million) Mitigation Finance Justification 

generation. The whole project is considered 
a mitigation project per Subcategory 1.3 of 
the Mitigation Typology and per the list of 
eligible mitigation activities under the 
Guidance Note on Counting Climate Finance 
in Energy.a  

Removal of vegetation 
from the flooded 
reservoir area prior to 
filling of the reservoir 

NA Included in 
overall 

project costs  

NA 

GHG = greenhouse gas, NA = Not applicable, tCO2e = tons of carbon dioxide equivalent. 
a ADB (Sustainable Development and Climate Change Department; Strategy and Policy Department). 2017. Guidance 

Note on Counting Climate Finance in Energy. Memorandum. 5 January (internal). 
Source: ADB estimates  

https://estar.adb.org/eStarDownloader/eStarDownloader?id=%7BC3333E09-8EFA-47B7-8C5F-AA0543592217%7D&objectStoreName=ADB
https://estar.adb.org/eStarDownloader/eStarDownloader?id=%7BC3333E09-8EFA-47B7-8C5F-AA0543592217%7D&objectStoreName=ADB

