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Location & Geography |

* Part of the Gangetic Basin =

» Gorakhpur & Maharagan|
Districts (terai region) of
Uttar Pradesh State

e 30% of basin in Nepal

 Monsoon-driven climate; cloudbursts in Nepal hills
* Very low gradient limits drainage

« Large number of small water bodies have been encroached,;
reduced role in flood management
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Economy and Development

* High population density (about 1000 persons per km?)

« Lags on human development indicators compared to
national/state averages: 30% below poverty line,
compared to UP: 26% and India: 22%

« Agricultural economy (paddy, wheat, vegetables)
* 50% of households < 0.4 ha of land

* Occupations: farming (65%), agricultural labor (14%), non-
farm wages (14%), business (4%), service (2%), and
animal husbandry (1%)

 60% household earn income from local opportunities;
22% migrate for compensating household income
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Flood Hazards

* Every year some flooding
* Major floods: 1954, 1961, 1974, 1993, 1998, 2001, 2007

 Embankments cause waterlogging & drainage congestion
* Floods previsouly considered beneficial but now...

Household impacts of disasters  (from survey)
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Flood risk management: Embankments
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Alternative strategy: “People-centered”

Household level (individualistic) interventions
» Raising plinth

» Raised fodder storage unit

« Water and sanitation package

Community level interventions

» Early warning

» Raised hand-pumps and temporary elevated toilets

* Flood shelters (strengthening & raising schools & panchayat buildings)
o Community grain bank

o Community seed bank

* Maintenance of key drainage points

» Self Help Groups (SHGSs)

o Community boats

Societal level interventions
* Flood adapted agriculture
« Strengthening overall healthcare system
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CBA: Quantitative Data Issues

Key Data Required

Issues

Past flood losses

Maps of flooded areas
Basin topography

Hydrometeorologic time-series

Embankment details including past
performance

Demographic information

On-going flood risk reduction activities
(explicit and/or autonomous)

Climate change projections

Secondary data incomplete, survey data likely not representative of full
basin. Only two events available.

Some satellite photos available, insufficient resolution for analysis.

Topographical maps of insufficient and mismatched resolution. Only one
cross-section available for the entire river.

Rainfall data was available only for the Nepali side of the Rohini Basin, but
its validity was unknown. Significant gaps exist in the streamflow data of
the Rohini River and the record is short. Both rainfall and streamflow
datasets had to be corrected and estimates used to fill significant gaps.

Failure data limited, specific maintenance information not available.

Recent census at village level but projected future trends only available at
state level.

Very limited information, some trends on autonomous risk reduction could be
inferred from surveys (primarily housing dynamics).

Downscaling of regional climate model results and transformation into
changes in flood regime highly uncertain.
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Rohini Basin Direct Losses
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Expected Average Annual Losses (INR)
Current conditions 570 million
Projected climate change scenarios 1050-1230 million
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Benefit/Cost Ratio

Embankments: Past Performance (1973 -2007) ‘
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Embankments: Future Maintenance
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People -Centered Strategy Performance

Current and projected future conditions:
B/C Ratio =2.0 - 2.5
If all benefits reduced by 50%:
B/C Ratio=1.0-1.3
If non-flood benefits NOT considered:
B/C Ratio =0.5-1.0 Trapa (water chestnut) deep-water cultivation,

B/C ratios computed over 0-20% discount rates GEAG, 2007

« Capital costs only 40% greater than annual costs

* Annual costs high (INR 2850/household), comparable to
average annual flood losses (INR 2350-5000/household)

* Annual benefits (flood & non-flood) still higher than costs

« B/C ratio not very sensitive to discount rate, but Net
Present Value Is (INR 5 - 66 billion)
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Driving Assumptions




Conclusions & Lessons Learned

Past embankment performance cannot be concluded to
have been economically efficient

Projected climate change negatively impacts future
embankment performance

People-centered strategy economically efficient, more
robust in terms of projected climate change impacts (does
not depend on specific flood magnitudes)

Some people-centered benefits accrue regardless of
flood patterns (discount rate less important)

Vast uncertainties in data and assumptions — results only
In orders of magnitude

Distributional aspects not captured

Data acquisition effort likely not worth it for quantitative
CBA (but for other insights)




