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Working with existing procedures
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Procedure for incorporating climate
change allowances in design.
Source: ADB (2018)
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Mainstreaming climate within design standards

Return Period (years)

2 10 20 25

3}

2016-35 15 20 25 25 25
2036-55 35 25 30 30 35
2056-75 50 45 45 45 45
2076-95 80 75 75 70 70

National adjustment factors (%) for climate change in 1-day maximum
rainfall based on CMIP5 RCP8.5 for Viet Nam. Source: ADB (2020)
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Surge (5 m, 12 h) with SLR (1 m)
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Sections of the Bao Ninh to Hai Ninh coastal road are between 4.1 t0 9.9 m
above mean seal level so are vulnerable to storm surges (plus sea level rise).
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Accessing resources and tools for practitioners

Table 1: Steps in Estimating Design Values for Future Extreme Rainfall

Activity
Specify project objectives.

WViet Nam Example
Upgrade culverts beneath a coastal road with expected operating
fife of 10 years.
Under Vier Nam Standards TCVM 4054:2005 (for road
geometry), a culvert for & category 3, 4, or 5 rural road must be
designed to convey discharge generated by an annual maximum
1-day rainfall event (Rxlday) with a 25-year retumn period

MANUAL ON CLIMATE CHANGE
ADJUSTMENTS FOR DETAILED
ENGINEERING DESIGN OF ROADS
USING EXAMPLES FROM VIET NAM

JUNE 2020

R2 Check for contextual climate Recognize that the most significant threat to the coastal road may
risks at the project concept stage | not be from fluvial flooding but from storm surge and extreme
and adjust the site selection or ‘waves—see the worked example for mean and extreme sea-lavel
design accordingly change (Table 23,

R3 Dbtain the design value(s) from | For the nearest available station:
ks tnfel el (2) Obtain daily rainfall series and ensure data ualfty thraugh

(a) collating and ensuring the standard checks (of such items as unexpected outliers, or
quality of observed data for 5/10 or day-of-week bixses);
the site; (b) Extract the Rxl day value for each calendar year,
(B} extracting the annual (c) Fit an extreme-value distribution (such 25 Gumbel or GEV)
maimum series; 1o the annual series in (5); and
(c) Fitting an extrame-value () Lse the lue di fram (c) to
distribution to (b}; and estimate the 25-year return period Rx1day with confidence
(d) calculating the rainfall i 5.
fx;";:’ji;“;‘:i | Here the estmated 95-year Raday value i 338 mn
error of the estimare.

R4 Download climate change Refer to the fatest national climate change scenarios (if available)
scenarios for the design or the most recent IPCC scenarios.
variable(s)

Specify the level of uncertainty in dimate projections that must
be accommodated (level of risk aversion). This determines the
emission scenario and the part(s) of the ensemble range to be
evaluated—here the upper-bound 97.5 percentile of 2n RCPES

wlday series from the RCPELS:
as KNMI Climate Explorer,
odels on the basis of ability to

- the Rxlday series obtained
future periods in Step R4

L1, the period 2016-2035 is
bnditions,

E is derived for each ensemble
periods.

INFORMATION SOURCES
TO SUPPORT ADB CLIMATE
RISK ASSESSMENTS
AND MANAGEMENT
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Source: ADB (2020)
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TECHNICAL NOTE

Source: ADB (2018)
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ep 1: Specify project objectives

eate coastal inundation and erosion risk maps for the Hai Hau coast, Nam Dinh province on
e Red River delta, northern Viet Nam.
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Thinking “tool kit
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