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Background 
 
1. ADB (2014) sets out a methodology for identifying climate risks and incorporating 
corresponding adaptation measures into project design. The overall aim is to reduce the risks to 
ADB investments. Steps may include: climate risk screening (concept phase); climate risk and 
vulnerability assessment; technical and economic evaluation of adaptation options and 
incorporation of selected options into project design; and monitoring and reporting.  
 
2. Previous climate screening of the PNG Water Supply Scheme for Tete Settlement project, 
using the AWARE screening tool, categorized the overall project climate risk as ‘medium’. It found 
the project to notably face high risk of floods and landslides. Hence, in line with ADB procedures, 
a climate risk and vulnerability assessment (CRVA) should be undertaken. This report presents 
the finding of the CRVA for the project.  
 
3. Given the pilot nature of the project (see below) and the small size of the investment (total 
investment of approximately $0.8 million), a streamlined CRVA methodology has been used. 
 
 
Introduction to the Project and the Project Components 
 
4. Port Moresby water supply and sewerage services are provided by Eda Ranu, a 
government public utility company. Water is supplied to the city from the Sirinimu Dam, an artificial 
lake in the neighbouring Central province. At the city level, in recent years, water supply has not 
always been able to meet the increasing demand from city residents. As a result of rapid urban 
growth and delayed monsoon seasons, water shortage problems are evident despite a water 
supply capacity of up to 184 million litres daily. These are exacerbated as rainwater storage and 
ground water extraction are not practiced as they require water permits from the Water PNG 
(formally the PNG Water Board). Access and service provision are especially problematic in 
unplanned settlements. (Kiele et al, 2013).  
 
5. The proposed intervention is a small scale project to pilot new approaches to building 
water sector resilience in unplanned settlements in Port Moresby. The proposed pilot project will 
take place in Tete – a small, representative settlement with a population of approximately 8,000. 
This accounts for less than 2% of overall water demand of Port Moresby. 
 
6. Tete is a settlement on the northern outskirts of Port Moresby (see Figure 1), inland from 
the coast, with an estimated population of 8,000. The population is growing rapidly. Tete is an 
informal settlement facing many economic, social and environmental challenges. For water 
supply, the population is currently serviced by 1 standpipe – connected into the main Port Moresby 
water supply system. Water is most often collected by women and girls, who walk more than 15 
minutes to reach the water collection point, and spend more than 2 hours collecting water due to 
long queues. Currently, the standpipe provides an intermittent and unpredictable water supply. 
Hence, many residents, to avoid lengthy delays, use contaminated ground and swamp water for 
washing and for personal hygiene. 
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7. The proposed project will have direct impacts on the population of Tete, improving their 
access to safe water. Through the project, Tete residents will benefit from new water supply 
infrastructure. The impact will be health of peri-urban population is improved and the outcome will 
be access to safe water supplies in Tete is increased. The project outputs/activities will include (i) 
detailed design of water supply infrastructure for Tete settlement. This will notably include supply 
pipelines and storage tank(s) and possibly water meters; (ii) due diligence activities; (iii) civil works 
associated with the construction of water supply infrastructure, including testing and 
commissioning; (iv) community mobilization including awareness activities and training a 
community water, sanitation and hygiene (WASH) committee; and (v) regional knowledge sharing 
associated with the project. 
 
8. As a pilot project, the project will notably pilot and test approaches to increasing resilience 
and delivering water to Tete, for example:  
 

- Installing new pipeworks which should have low leakage rates (in the range of ~15%, and 
therefore significantly lower than Eda Ranu’s current leakage rates of around 40%); 

- Involve components to promote customers’ payment for water. Improved cost recovery 
will improve Eda Ranu’s capacity to invest in maintenance and new infrastructure (thus 
building resilience); 

- Involve the community in front-line maintenance, which will create greater ownership of 
the system and reduce the likelihood of vandalism that causes leakages, etc.; 

- A WASH / community engagement program will include components creating awareness 
of water conservation etc. which will support building resilience of the system and of the 
community, etc.  

 
 
Current Climate and Climate Change Projections at the Project Location  
 
9. Port Moresby is considered to have a tropical savannah climate with relatively constant 
temperatures throughout the year.1 It is one of the driest places in PNG and average yearly rainfall 
is just over 1,000 millimetres (CSIRO/BOM, 2014). There is a marked dry and wet season, and a 

                                                           
1 Source: https://en.wikipedia.org/wiki/Port_Moresby accessed 6 May 2018 

Figure 1: Map showing proposed project location 

https://en.wikipedia.org/wiki/Port_Moresby
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cool season. It does experience the effect of tropical cyclones. Inter-annual climate variability is 
high, particularly regarding rainfall, very much driven by the El Nino Southern Oscillation (ENSO).  
 
10. Table 1, taken from Wikipedia, illustrates the general climate in Port Moresby, based in 
part on the period 1961 – 1990. 
 

 
11. CSIRO/BOM (2014) provides the most recent comprehensive assessment of projected 
climate change on PNG. The general projections, relative to a 20-year period centred on 1995, 
are:  
 

• Warmer overall climate and extremely hot days, with average temperatures 
projected to rise by up to 2°c by 2050, which is likely to lead to small increases in 
demand for drinking water; 

• Annual average rainfall may not change or only change a little. However, rainfall 
variability (annual, seasonal and sub-seasonal) is more likely than annual 
averages to increase;  

• The frequency and intensity of extreme rainfall events are projected to increase; 
• Sea levels are projected to rise by up to 34cm by 2050 and accelerate thereafter;  
• Sea level rise, together with increases in swells, storms and decreases in 

atmospheric pressure are projected to lead to even greater storm surges;  
• Sea temperature will increase similarly to temperature, and sea acidity is projected 

to increase;  
• For those areas affected by tropical cyclones, these are projected to possibly 

decrease in frequency but increase in intensity, heightening risks to assets and 
lives; and, 

• The overall proportion of time spent in drought is expected to decrease slightly. 
However, there is no consensus about projected changes in the ENSO which 
directly influences the projection of droughts.  

 

Table 1: Data on Port Moresby Climate 
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12. Kiele et al (2013) undertook a general analysis of climate risks facing Port Moresby. The 
findings, in general agreement with CSIRO/BOM (2014), are that the following are the principal 
climate change risks: sea level rise; extreme rainfall and increased precipitation; extreme 
temperatures; droughts; strong winds and tropical cyclones. Kiele et al (2013) further identified 
unplanned settlements such as Tete as being particularly at risk to flooding and to increasing 
temperature (due to poor building materials). It also found that unplanned settlements suffer a 
lack of basic services and infrastructure. Further, unplanned settlements have limited adaptive 
capacity and therefore higher vulnerability to climate change –this is largely due to their limited 
access to wealth, technology, information, institutions, infrastructure, natural resources, human 
and social capital.  
 
13. ADB (2017) presents the findings of climate change vulnerability assessment of a 
transport infrastructure project in the highlands of Papua New Guinea. It found the greatest 
climate related threat to be short duration extreme rainfall. It projected that, by 2050:  
 

• At any site, the average annual rainfall will increase by, at most, 14%; 

• At any site, the maximum daily rainfall, for any given return period, may increase 
by up to 30% (by 2055); 

• For any small catchment, the peak rainwater discharge may increase by up to 34% 
(for any given return period; and,  

• Increases in extreme and prolonged rainfall will most likely lead to increases in soil 
saturation levels, and in turn to increased slope instability. 

 
14. The climate change projections from Kiele et al (2013), CSIRO/BOM (2014) and ADB 
(2017) were used as the basis for this CRVA. 
 
Methodology 
 
15. The climate change projections from CSIRO/BOM (2014) Kiele et al (2013) and ADB 
(2017) were used as a basis for this CRVA. 
 
16. Annex 1 assesses how the above climate change projections may impact the project 
overall concept and how the specific components of the project may be vulnerable to climate 
change. Annex 1 also identifies any required adaptive measures. The findings and 
recommendatios are summarized in the following section. 
 
CRVA Findings and Recommendations 
 
17.  The project should assist the people of Tete to adapt to climate change, and so 
should be considered, in part, a climate change adaptation project. 
 
As demonstrated by Kiele et al (2013), the population and economic activities of places such as 
Tete are highly vulnerable to climate change. One principal aspect of this vulnerability is the threat 
that climate change makes to the water supply. The proposed project, if successful, will replace 
the existing, climate-vulnerable water supply with a reliable, resilient source of safe water for Tete. 
It will therefore remove one of the principal climate change threats. All people and small 
businesses should benefit from this decreased vulnerability, notably women and the more 
marginalized population. 
 



5 

18.  This pilot project should generate lessons on vulnerability and adaption to climate 
change pertinent to unplanned settlements around Port Moresby. 
 
19. Recommendation. The project final report should capture the costs of adapting to climate 
change, and should provide a qualitative report capturing the benefits of the adaptation measures 
 
20.  Based on current information, the Project scope and infrastructure design is 
adequately climate change proofed. However, some issues require monitoring and further 
verification during the detailed design phase.  
 
21. The climate change projections from CSIRO/BOM (2014) Kiele et al (2013) and ADB 
(2017) were used as a basis for this CRVA. This CRVA assesses whether the scope and design 
of the proposed project is adapted to the projected climate change. The risk categorizations are 
summarized in the Table 2.  
 
22. The detailed findings are provided in Annex 1. 
 
Table 2: Risk categorization of components of the project to climate change pathways 

 Project Component 

Water supply from 
Eda Ranu (external to 
project) 

Water infrastructure provided by project 

Supply lines Storage tanksa 
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Rising sea level Low Low Low 

Increased annual 
rainfall 

None Low Low 

Increased intensity of 
short-term rainfall 

High High High 

Rising temperature Medium Low Low 

Increased frequency 
and intensity of storm 
conditions 

Risk covered under 
‘short term rainfall’ 
above 

Risk covered under 
‘short term rainfall’ 
above 

Risk covered under 
‘short term rainfall’ 
above 

Increased drought High Low Low 
a Inclusion of storage tanks in the project will be determined through detailed design. 
 
23. As can be seen from Table 2, there are four risks categorized as ‘high’. These should be 
addressed through the recommendations set out in Table 3.  
 
Table 3: Recommendations for project design 

Risk Recommendation 

Increased intensity of 
short-term rainfall 
threatens Water 
supply from Eda Ranu 

The risk is that sedimentation affects water quality or damages infrastructure. To mitigate 
risk, water quality should be monitored. When sedimentation levels are unacceptably high 
either (i) temporarily close the system or (ii) install filtering system. This activity will be 
undertaken as part of normal Eda Ranu operations in supplying Port Moresby, and is not 
specific to water supply in Tete. 

Increased intensity of 
short-term rainfall 
threatens supply lines 

Allow, during the detailed design stage, when choosing the location of the supply lines and 
when determining the specifications of supply lines, for floods and landslides that may 
potentially increase intensity due to climate change. This may involve (i) locating 
infrastructure at a higher reduced level (RL) relative to nearby watercourses; (ii) 
considering slope stability in locating infrastructure; and (iii) consultation with the 
community regarding the historical behavior of nearby watercourses, as well as hills, 
slopes and other land features in the project area, during climatic events. Infrastructure 
should be selected and designed in line with national standards in terms of resistance to 
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 to flooding and landslides. If no pertinent national standards exist, use Australian or similar 
standards. 
 
Ensure, as part of the capacity building of the WASH committed, they are given the capacity 
to undertake rapid repairs to water infrastructure when damaged by floods or landslides. 

Increased intensity 
of short-term rainfall 
threatens storage 
tanks 

As above for supply lines.  
 

Increased drought 
threatens Water 
supply from Eda 
Ranu 

1.Pipelines and storage tanks be designed with a buffer capacity to allow for increased 
demand during drought conditions. For this pilot project, it is recommended that this buffer 
should be at least 10%. The costs and impacts should be monitored and the lessons learnt.  
 
2. Community engagement programs include aspects which will promote a reduction of 
water demand and losses. For example, this may include (i) responsible use of water; (ii) 
front-line repair (to reduce potential leaks); and (iii) potential greywater reuse.  
 
3. ADB and other partners continue engagement with relevant stakeholders including Eda 
Ranu regarding the sustainable and climate-sensitive management of water supply 
infrastructure in Port Moresby. 

Overall Climate impacts should be monitored and the impact on resilience of the project should be 
monitored. Findings should be presented in the Project final report. 

 
 
24.  The Project provides additional opportunities to decrease vulnerability to climate 
change. The project includes activities to create and operationalize a community WASH 
committee, in part through training. This committee and the training provides a good entry point 
for raising awareness on climate change and adaption options. 
 
25. Recommendation: In the training for the WASH committee members, include modules 
on climate change, how climate change may affect Tete, and options for adapting to climate 
change. This may include the role of water conservation.  
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Annex 1: Climate risk assessment 
 
This Annex provides the climate risk assessment of the concept and design of the proposed PNG Water Supply Scheme for Tete 
Settlement project. 
 
The project concept is to create a system for reliably transporting water from the Port Moresby network to Tete.  
 
The project design notably includes the reconstruction of supply pipes and possibly the construction of one or more storage tanks in 
Tete. It is assumed that the storage tanks do not aim to provide an insurance against medium (i.e. greater than 1 day) or long-term 
water shortages. They are simply to provide a short-term buffer to changes in water availability and to ensure there is sufficient 
pressure in water supplied to stand pipes within Tete.  
 
From a climate change perspective, this report assesses how the following components may be at risk from climate change: 

- the source of water; 
- the supply pipes; 
- the storage tanks. 

 
For each of these components, for each potential climate change, the climate risk has been characterised as low, medium, high or extreme. 
The characterisation is a product of (i) the likelihood of the risk occurring and (ii) the consequences if the risk occurs. I.e. Risk = consequences x 
likelihood. The risk characterization is determined using the following standard table. 

 
  Consequences 

  Insignificant (1) Minor (2) Moderate (3) Major (4) Catastrophic (5) 

lik
e
lih

o
o
d
 Almost certain (5) Medium (5) Medium (10) High (15) Extreme (20) extreme (25) 

Likely (4) Low (4) Medium (8) High (12) High(16) Extreme (20) 

Possible (3) Low (3) Medium (6) Medium (9) High (12) High (15) 

Unlikely (2) Low (2) Low (4) Medium (6) Medium (8) Medium (10) 

Very unlikely (1) Low (1) Low (2) Low (3) Low (4) Medium (5) 

 
The findings are presented in the following table. All climate risks categorized as either High or Extreme are indicated in the table. 
Adaptation measures are required for these. 
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Climate change 
pathway and 
projection (following the 
projections of 
CSIRO/BOM and ADB 
2017) 

The source of water: 
from Eda Ranu (external to project) 

Water infrastructure provided by project 

Supply lines Storage tanksa 

Sea level: Rise by up to 
34cm by 2050 

- It is very unlikely that sea level rise 
would affect the water supply (1). 

- The consequences, if this happened, 
would be major (4). 

Low Risk. 

- It is very unlikely that sea 
level rise would affect the 
supply lines (1). 

- The consequences, if this 
happened, would be major 
(4). 

Low Risk. 

- It is very unlikely that sea 
level rise would affect the 
storage tanks (1). 

- The consequences, if this 
happened, would be major 
(4). 

Low Risk. 

Annual rainfall: 
Indicatively may rise by 
up to 15% 

- It is likely that increase rainfall would 
affect the water supply (4).  

- However, the consequences would be 
positive. 

No Risk 

- It is likely that increase 
rainfall would affect the water 
supply (4).  

- Insignificant consequences 
(1) 

Low Risk. 

- It is likely that increase 
rainfall would affect the water 
supply (4).  

- Insignificant consequences 
(1) 

Low Risk. 

Short-term rainfall: 
Potentially rise by up to 
30% 

- It is likely that such increases in short-
term rainfall would affect the water 
supply (4).  

- The consequences may include 
increased sedimentation in water supply 
and so are moderate (3). 

High risk 

- It is likely that such increases 
in short-term rainfall would 
affect the supply lines (4). 

- The consequences may 
include damage from 
flooding or associated 
landslides and are major (4). 

High risk 

- It is likely that such increases 
in short-term rainfall would 
affect the storage tanks (4). 

- The consequences may 
include damage from 
flooding or associated 
landslides and are major (4). 

High risk 

Temperature: projected 
to rise by up to 2°c by 
2050 

- It is likely that temperature increases 
would affect the water supply through 
increases in evaporation. Also, increase 
temperature lead to increased demand 
for water and increased stresses on the 
supply.  

- However, the overall consequences are 
anticipated to be minor (2). 

Medium risk 

Increases in temperature are 
very unlikely to affect supply 
lines (1). Any subsequent 
consequences would be 
insignificant (1). 
Low Risk. 

Increases in temperature are 
very unlikely to affect storage 
tanks (1). Any subsequent 
consequences would be 
insignificant (1). 
Low Risk. 

Storm conditions: 
Increased frequency and 
intensity 

- Risk covered under ‘short term rainfall’ 
above. 

Risk covered under ‘short term 
rainfall’ above 

Risk covered under ‘short term 
rainfall’ above 
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Drought: It is plausible that 
individual drought events will 
increase in length and intensity, 
even if overall drought periods 
decrease 

- It is possible that long 
droughts would undermine 
the existing water supply (3) 

- The consequences could be 
catastrophic as there would 
be no water for Port Moresby 
(5). 

High risk 

- It is highly unlikely that long 
droughts would lead to 
hardening ground that would 
damage supply lines (1).  

- The consequences would be 
major (4). 

Low risk 

- It is highly unlikely that long 
droughts would lead to 
damage of the storage 
tanks (1).  

- The consequences would 
be major (4). 

Low Risk. 

a Inclusion of storage tanks in the project will be determined through detailed design. 
 


