
Climate Resilient Inclusive Infrastructure for Ethnic Minorities Project I (RRP VIE 49026-004) 
 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
Project Title: Climate Resilient Inclusive Infrastructure for Ethnic Minorities Project I 
Project Cost  
($ million): 

$81.73 million  

Location: Viet Nam – South-Central Coastal Region - Binh Dinh and Quang Nam 
Provinces 

Sector: Agriculture, Natural Resources and Rural Development  
Theme: Climate and disaster resilient rural infrastructure 
Brief Description: 
 

The project will promote inclusive economic growth for ethnic minorities in 
Binh Dinh and Quang Nam Provinces (South-Central Coastal Region). The 
two provinces had a population of 3.1 million in 2017, of which 0.17 million 
are ethnic minorities (6% of total population). The project targets nine of the 
29 districts where ethnic minorities account for 45% average of the total 
population within which 87% and 55% of households are classified as poor or 
near poor in Binh Dinh and Quang Nam respectively. The expected project 
impact is inclusive socioeconomic development of Binh Dinh and Quang Nam 
Provinces accelerated by improved social and economic status and 
inclusiveness of ethnic minorities communities.a The project outcome will be 
achieved through the following outputs: (i) climate-resilient transport 
infrastructure improved along 121.8 kilometers of roads; (ii) climate-resilient 
water resource infrastructure improved including three rural domestic water 
supplies, one irrigation scheme, and flood protection of ecotourism 
infrastructure; and (iii) data systems for climate risk management updated.b  

a  Government of Viet Nam. 2011. Decision No. 1600/QD-TTg Issuing the List of the National Target Programs—Phase 
2016–2020. Hanoi; Government of Viet Nam. 2013. Decision No.2622/2013//QD-TTG dated 31 December 2013 
approving the socio-economic development master plan of Quang Nam province through 2020, with vision to 2030. 
Ha Noi; and Government of Viet Nam. 2009. Decision No. 54/2009/QD-TTG dated 14 April 2009 approving the socio-
economic development master pan of Binh Dinh province through 2020. Ha Noi. 

b  ADB. 2015. Technical Assistance to the Socialist Republic of Viet Nam for Basic Infrastructure for Inclusive Growth 
in the Northeastern Provinces Sector Project. Manila. 

Source: ADB. 2019. Climate Risk and Vulnerability Assessment. Consultant’s report. Manila (TA 8957-VIE). 
 

II. SUMMARY OF CLIMATE CHANGE FINANCE 
Project Financing Climate Financea 

Source 
Amount 
($ million) 

Adaptation 
($ million) 

Mitigation 
($ million) 

Asian Development Bank    
  Ordinary capital resources (regular loan)  29.0 9.0 0.0 
  Ordinary capital resources (regular loan) 29.0 0.0 0.0 
        High-Level Technology Fund  2.0  2.0 0.0 
Subtotal 60.0 11.0 0.0 

a Estimates based on representative subprojects with 3% of capital expenditure invested in output 1, 40% of capital 
expenditure in output 2, and 100% of investment in output 3. 

Source: ADB. 2019. Feasibility Study: An Lao District Water Supply Subproject, Binh Dinh Province. Consultant’s 
report. Manila (TA 8957-VIE); and ADB. 2019. Feasibility Study: Vinh Quang Commune to Vinh Thanh Town 
Subproject, Binh Dinh Province. Consultant’s report. Manila (TA 8957-VIE). 

http://www.adb.org/Documents/RRPs/?id=49026-004-3
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III. SUMMARY OF CIMATE RISK SCREENING AND ASSESSMENT 
A. Sensitivity of Project Components to Climate or Weather Conditions and the Sea Level 
The engineering applies climate indicators from RCP8.5 scenario based on CCP downscaling including:a 
1. Increase in annual rainfall (5%–20%), increase in intensity, frequency and duration of heavy rainfall 

and flooding events, but with more variability between the dry and rainy season, with an increase in 
extreme rainfall events (i.e., 1-day maximum rainfall of more than 20 mm) of up to 70% by the end 
of the century creating additional capacity to address flood flows, water elevations, and road 
drainage systems for output 1 and increased water treatment demands for output 2.b 

2. An overall increase in the intensity of typhoons (by 2%–11%), with a slight reduction in frequency, 
coupled with a southward shift of the typhoon tracks, and a shift in peak landfall (towards the end 
of the typhoon season). Rainfall within a radius of 100 km from the eye of the storms may increase 
by 20%. Road infrastructure sensitivity relates to direction of typhoons moving inland as depression 
resulting in impeded river drainage and flooding requiring adjusted road elevation, upgraded bridge 
elevation and span clearances to meet government regulation, and upgraded drainage capacity. 
Output 2 needs to secure water offtake, and meet additional treatment demand for increased 
turbidity.  

3. Increase in annual mean temperatures of 1.3°C–1.9°C in SCCP; a significant increase in number 
of days with high temperatures (above 35ºC); and a 180% increase in the number of heat wavesc 
from a range of 2–6 events per year to 6–10. The additional sensitivity of road infrastructure is 
relatively limited with current surface treatments within the expected temperature range, output 2 
sensitivity is increased in terms of dry season water security and irrigation water demand with 
current water supply and storage assessed to be able to meet these changes.   

4. Sea level rise along the Vietnamese coast is expected to be higher than the global average. By 
2045, the average increase will be 22 cm–25 cm under all scenarios compared to a baseline from 
the average of 1986–2005. Storm surge during high tide is expected to be 2 m.  

B. Climate Risk Screening 
1. Increase in intensity, frequency, and duration of heavy rainfall and flooding events: design regulation 

requires specific extreme event frequency Qmax data. Current roads often (i) fail to meet existing 
Q max, and (ii) face historical Qmax that underestimate future events. Qmax based on projected 
scenarios will define road elevations, bridge structures, and road drainage to ensure resilience. The 
design flood extent and elevations will incorporate down-stream drainage impedance. Water supply 
need to ensure reduced water source quality due to seasonal extremes are reflected in design 
capacity and treatment facilities to achieve the required standards. 

2. Increase in number of days with high temperatures (above 35ºC), and heat wave conditions with 
increase evapotranspiration increasing water stress. Increased water demand requires adjustment 
to meet seasonality changes, and water supply-demand balances, verification of water storage and 
treatment capacity, and technology to operate under higher turbidity. Irrigation water demand and 
the capacity to deliver water efficiently will require options assessment to verify if flood irrigation is 
able to support the water demand of non-rice crops. 

Climate Risk Classification: Medium-High  
The sensitivity of the project components to climate and weather conditions is assessed against the 
engineering design and the design life of the project components: 

• Sensitivity of bridges: High, abutments and piers: Medium, bridge and surface water 
management structures and drainage structures: Medium 

• Sensitivity of road surface and road foundation (base and sub-base): Low, road embankments 
and road base: Medium 

• Sensitivity of raw water (watershed/water source): reservoir– low, surface or dug wells – 
Medium, water intake, pump stations, water treatment plants: Low, and linear infrastructure and 
supporting systems: Medium 
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C. Climate Risk and Adaptation Assessment 
Climate model projections forecast a warmer and wetter climate, with greater variability between 
seasons. Increased rainfall will be concentrated in the rainy season with increases frequency, intensity, 
and duration of floods. Dry seasons will be drier during spring and summer in the south-central region. 
The risk assessment uses the RCP8.5 projections to assess hydromet inputs to detailed designs.  

• Average annual temperatures are expected to increase by 1.8°C–1.9°C by 2045 and by 3.0°C–
3.5°C toward 2100. Changes in annual maximum temperature are greater than the changes in 
average temperatures.  

• By mid-century, the average annual maximum temperatures will increase by 3.0°C–4.8°C. Heat 
wave occurrence is projected to increase in the CCP. Warming will be most pronounced in the dry 
season. By 2050, the hot season is likely to extend by 2–3 months from March through October. 
The nighttime heat index temperatures during the hottest months (June to August) are not likely to 
drop below an average of 29.4°C, reducing recovery capacity at night, and exacerbating pre-
existing health conditions.  

• Annual precipitation is projected to increase. In the dry season rainfall will decrease. The greatest 
increase (by more than 20%) is expected to occur in the North and the Central Coast. Since the 
1960s, mean river discharge has an increasing trend of 31%–35% per decade with 54%–74% 
attributed to increased precipitation. This trend is expected to continue.  

• The summer monsoon season is expected to lengthen, with an earlier than mid-May start and later 
end, accompanied by stronger rainfall and wind intensity. The area impacted by the summer 
monsoon is expected to increase by 10%. 

• The intensities of extreme rainfall events (i.e., 1-day and 5-day maximum rainfall) are expected to 
increase by 10%–70% relative to MONRE’s climate projection baseline reference period (1986–
2005). Most of the additional annual rainfall will come in the form of more intense precipitation 
during the wet season increasing the likely frequency and scale of flooding. More intense rainfall 
will also accompany tropical typhoons and the depressions. The rainfall within the radius of 100 
km from the eye of the storms will probably increase by 20%. Drought events are common and 
vary in terms of timing, cause and the extent of damage. Seasonal meteorological and hydrological 
droughts are expected to be more frequent, and severe, due to higher temperatures and a larger 
seasonal rainfall deficit. Rainfall deficits are projected to increase during spring and summer in the 
South Central region.  

• The average rate of SLR along the Vietnamese coast has been increasing since 1993, and is 
expected to be higher than the global average, especially in the south. The highest level of SLR 
(up to 1 m) will occur in the Hoang Sa and Truong Sa archipelago. Tidal amplitudes and storm 
surge vary from region to region in Viet Nam. In the South coastal region, the highest expected 
maximum storm surge (i.e., storm surge at high tide) is 2 m. Along with SLR, there is increased 
risk of coastal inundation and saltwater intrusion into aquifers and sub-surface flows. 

D. Climate Risk Screening Tool and/or Procedure Used 
ADB (2018) Adjusting Hydrological Inputs to Road Design for Climate Change Risk Based on extreme 
value analysis. Report ADB PPTA 8957-VIEe. ADB (2020) Manual On Climate Change Adjustments For 
Detailed Engineering Design Of Roads Using Examples From Viet Nam 

°C = celsius, km = kilometer, m = meter, mm = millimeter. 
CCP = central coastal province, RCP = representative concentration pathways, MONRE = Ministry of Environment and 
Natural Resources, SLR = sea level rise. 
a  In 2016, the Ministry of Environment and Natural Resources updated its climate change and SLR scenarios for Viet 

Nam built on data from the Intergovernmental Panel on Climate Change Fifth Assessment Report (AR5), the 
observed hydro-meteorological and sea level data to 2014. The resulting report, “Climate Change and Sea Level 
Rise Scenarios for Viet Nam 2016” is based on five General Circulation Models reported in Coupled Model 
Intercomparison Project Phase 5 (CMIP5), and uses two RCPs: RCP4.5 (moderate CO2 concentration pathway, 
more optimistic scenario) and RCP8.5 (pessimistic scenario, business-as-usual pathway) 

b  Modeling uncertainty is very high due to the interactions with both monsoon and El Niño Southern Oscillation cycles. 
c  Heat waves are defined as three consecutive days in excess of 35ºC. 
Source: ADB. 2019. Climate Risk and Vulnerability Assessment. Consultant’s report. Manila (TA 8957-VIE). 
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IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 
Adaptation Activity Target Climate 

Risk 
Estimated 
Adaptation 

Costs 
($ million) 

Adaptation Finance 
Justification 

Strengthened roads 
and associated  
structures and 
drainage design. 

Increased Qmax at 
the regulated design 
exceedance 
frequencies.  

$2.0 Incremental cost provides 
(i) extended resilience over 
121 km, and (ii) reduces social 
and economic disconnection.  

Secured water 
supply for rural 
households and 
irrigation schemes.  

Increased seasonal 
variability reducing 
existing reliability of 
existing water 
sources, declining 
water quality 
resulting in failed 
schemes. 

$7.0 New water sources with 
engineered network designs, for 
24-hour reliable access to potable 
water for 7,600 households, 
irrigation dry season water 
reliability for approximately 300 
households.  

Increased access to 
reliable climate risk 
data for planning, 
infrastructure design 
and, early warning 
systems.  

Extreme rainfall and 
flooding 

$2.0 Long term resilience of 
infrastructure to reduce mortality 
rates and economic losses in the 
two provinces. Average annual 
loss for Binh Dinh and Quang 
Nam are 400 and 800 lives 
respectively. 

Source: ADB. 2019. Climate Risk and Vulnerability Assessment. Consultant’s report. Manila (TA 8957-VIE). 
 

Asset Potential consequences Adaptation measures 
Output 1: PR637 Road Vinh Thanh 
Pre-stressed 
concrete 
composite bridge 
(superstructure) 

Road elevation and vertical clearance of 
the bridge are insufficient for increased 
water levels, particularly for shorter 
bridge span where the setback from the 
channel is small. Reaction of steel and 
concrete increases in temperature 
varies, and may cause deformations. 

Engineering design used an adjusted Rx1D of 564 
mm for P1 frequencies for the Suoi Xem bridge. 
Freeboard under the bridge deck is 1 m above the 
highest observed flood level (i.e., 44 m), and used 
Viet Nam national road standards (TCVN)a to 
address heat stress in steel support for pre-
stressed concrete bridge. 

Reinforced 
concrete girder 
(superstructure) 

Road elevation and vertical clearance of 
the bridge may not be sufficient to 
account for increased water levels, 
particularly for shorter bridge span 
where the setback from the channel is 
small. 

Design engineering used an adjusted Rx1D of 564 
mm for P1 frequencies for the two Ta Suc bridges. 
As a result the vertical clearance (freeboard) of the 
bridge deck is 3 m above the highest observed 
flood level.  

Bridge deck Bridge deck is over-topped due to water 
levels during floods and intense rain 
events. 

Engineering design used an adjusted Rx1D of 564 
mm for P1 frequencies, which increased sizing 
and capacity of drainage system by 60%. 

Piers and 
abutments 

Increased water velocity may cause 
erosion and scour around foundations, 
particularly for shorter bridge spans 
where the setback from the channel is 
small. 
Uncontrolled drainage from the 
approach roadway may wash around 
abutment leaving the foundations 
exposed. 

Abutment drainage increased to match adjusted 
design engineering frequency and reduce 
hydrostatic pressure.  
Bank-hardening and flow-altering 
countermeasures added to design engineering, 
per TCVN guidelines.  

Bridge drainage Bridge drainage system may not have 
sufficient capacity to accommodate 
water levels and quantity. 

Engineering design used an adjusted Rx1D of 564 
mm for P1 frequencies, which increased sizing 
and capacity of drainage system by 60%. 
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Asset Potential consequences Adaptation measures 
Surface water 
management 
structures 

Volume and intensity of water flows 
exceeds the design parameters and 
capacity of drainage system. 

Engineering design used an adjusted Rx1D of 389 
mm for P4 frequencies, which increased sizing 
and capacity of drainage system by 40%, 
respectively, supplemented by TCVN guidelines. 

High 
Embankment 
(>2m) 

Water saturation destabilizes 
embankments, causing road sections to 
collapse. 
During flood events, roads close to and 
parallel to rivers are susceptible to 
scouring along embankment downslope. 

Engineering design used an adjusted Rx1D of 389 
mm for P4 frequencies, which increased sizing 
and capacity of embankment drainage system, 
based on TCVN guidelines 

Base course and 
subgrade 

Water saturation and increasing 
temperatures may weaken the road 
foundation and stability leading to 
pavement deformation. 

Raw water 
source 
(watershed) 
 

Increased temperatures and changes to 
precipitation patterns will likely affect 
land use and land cover, and may 
negatively affect stream flow and 
reservoir sources, impacting water 
availability, runoff and water quality. 

The intermittent mountain stream will be removed 
from the supply to the water system in An Trung. 
The remaining weir has sufficient capacity to 
support water demand of the three communities. 
Impacts to the An Lao reservoir are not expected 
to be evident within the project time horizon even 
under severe drought conditions due to the size of 
the reservoir and based on the water demand 
modeling. 

Weir and 
mountain stream 

Linear 
infrastructure 

An increase in temperatures combined 
with prolonged periods of reduced 
precipitation may change soil moisture 
and plasticity, increasing the possibility 
of pipe breaks, which can significantly 
affect the water supply system. 

Use of High Density Polyethylene pipes that are 
less susceptible to breaks. 
Pipes are placed 1 m underground which insulates 
them from changes surface temperature, and are 
further insulated with well-drained sand that also 
reduces the impact of changes in soil moisture on 
pipeline stability. 

Water treatment 
plant process 
systems 

Increased precipitation may increase 
sedimentation and water pollution which 
will affect the filtration and residuals 
treatment systems. 

Highest foreseeable water turbidity level in the 
reservoir was considered for process design. 

Supporting 
systems 
(personnel and 
housed process 
equipment) 

Increase in the extreme daily 
temperatures and increased heat wave 
duration will impact the allowed labor 
hours. 
Increase in the extreme daily 
temperatures and increased heat wave 
duration may disrupt operation of the 
process equipment. 

Work hours and labor policies will be adjusted to 
changes recommended by the Ministry of Health. 
Ventilation system in pump station upsized. 
 

m = meter, mm = millimeter, TCVN = Viet Nam Standards, abbreviated TCVN for the Vietnamese Tiêu chuẩn Việt Nam  
a  Viet Nam’s national road standards and design guidelines for roads and bridges specifically, TCVN 4054:2005 and 

TCVN 9845:2013, are engineering design standards and procedures prescribed by the Ministry of Transport that are 
legally required. They are specified according to the category of road or infrastructure and by the requirement as 
defined by exceedance frequency for the category of road (usually P4) or structure (P4 or P1). 

Source: ADB. 2019. Climate Risk and Vulnerability Assessment. Consultant’s report. Manila (TA 8957-VIE). 
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