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PROJECT SITE - LUANG PRABANG CITY - LAO

Wetland area Other road

— River and stream

Data Source OSM, GE, FAO. MRC
ICEM GIS Database 2022.
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1 Province-level population based on 2019 census (Lao Statistics Bureau, Ministry of Planning and Investment (MPI), 2019). As

cited in World Bank (2022). Lao PDR: Fostering green mobility in Luang Prabang 1 Vision, strategies and financing, Final

report. Washington DC: World Bank.

2 World Bank (2022). Lao PDR: Fostering green mobility in Luang Prabang i Vision, strategies and financing, Final report.

Washington DC: World Bank.

8 Japan International Cooperation Agency (2020). Project for capacity enhancement for sustainable World Heritage

management and preservation in Luang PrabTokygJiCAn t he Lao Peopl ebds I



https://documents1.worldbank.org/curated/en/099450106272235599/pdf/P1725930c5e7920b30b6580508fd5fe4288.pdf
https://documents1.worldbank.org/curated/en/099450106272235599/pdf/P1725930c5e7920b30b6580508fd5fe4288.pdf
https://documents1.worldbank.org/curated/en/099450106272235599/pdf/P1725930c5e7920b30b6580508fd5fe4288.pdf
https://openjicareport.jica.go.jp/pdf/12340865_01.pdf
https://openjicareport.jica.go.jp/pdf/12340865_01.pdf

NjREDIH: ICEM 2023.
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4 W Wei (2022). Luang Prabang Smart and Integrated Urban Strategy Inception Report. Report prepared for the Asian
Development Bank.

5 The Xayabuory dam (downstream) was commissioned in 2019, and the Luang Prabang dam (upstream) is under
construction.

5 World Bank (2021). Environmental Challenges for Green Growth and Poverty Reduction: A Country Environmental Analysis
for The Lao Peopl e 0.9Washiagton DC: Warld BankRpelp8u b | i ¢

7 Ban Mano and Ban Pongkham have a combined population of 2,146 residents according to the 2019 city census. In GRET
(2020). Socio-economic survey in Ban Mano and Ban Pongkham villages i WISE project. Housings survey and community
discussions. Paris: GRET, p 3.



https://events.development.asia/system/files/materials/2022/07/202207-luang-prabang-smart-and-integrated-urban-strategy-inception-report.pdf
https://documents1.worldbank.org/curated/en/646361631109058780/pdf/Environmental-Challenges-for-Green-Growth-and-Poverty-Reduction-A-Country-Environmental-Analysis-for-the-Lao-People-s-Democratic-Republic.pdf
https://documents1.worldbank.org/curated/en/646361631109058780/pdf/Environmental-Challenges-for-Green-Growth-and-Poverty-Reduction-A-Country-Environmental-Analysis-for-the-Lao-People-s-Democratic-Republic.pdf
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8 UNESCO (nd). Town of Luang Prabang. Paris: UNESCO.
9 GRET (2020). Socio-economic survey in Ban Mano and Ban Pongkham villages i WISE project. Housings survey and
community discussions. Paris: GRET.
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29 WSCA (2024). Establishing a Knowledge Hub and Building Capacity on Urban Ecosystem-Based Adaptation (EbA) in Lao
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Social Pillar

Economic Pillar

- Comprehensiveness,
inclusiveness, equality and
social equity with the aim of
decreasing the gap between
urban and rural areas,
between ethnic groups,
between men and women,
ween the rich and the poor
6.0Nn

- Economic growth
- People get employment,
increasing income and better
material living conditions

- Decrease of risks and
vulnerability of the economy to
global economic uncertainties

Environmental Pillar

- Raising the efficiency, effectiveness and
sustainability of natural resources utilization.

- Decreasing the pollution, wastes and
greenhouse gas emissions.

- Minimizing the risks and vulnerability to natural
disasters.
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81 Secretariat for Formulation of National Green Growth Strategy of the Lao PDR (2018). National Green Growth Strategy of the
Lao PDR till 2030. Vientiane.
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33 Lao PDR (2023). Regulation of the Ministry of Natural Resources and Environment no. 1430 of 2023 concerning water guality
management and wastewater discharge. Vientiane.

34 wildlife Conservation Society Lao PDR (2024). Government stakeholders and the Wildlife Conservation Society promote the
conservation of Lao wetlands on World Wetlands Day. Vientiane.
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3% Lao PDR (2022). Decree no. 389 on Environmental Impact Assessment. Vientiane.
36 S Wayakone and | Makoto (2012). Evaluation of the environmental impacts assessment (EIA) system in Lao PDR. Journal of
Environmental Protection, 3(12): 16551 1670.



https://data.opendevelopmentmekong.net/laws_record/decree-no-389-on-environmental-impact-assessment
file:///H:/Users/msim0037/Library/CloudStorage/GoogleDrive-michael.simon@monash.edu/Shared%20drives/02%20-%20Fee%20for%20Service/b.%20International%20Projects/N0066%20NbS%20for%20Climate%20Resilient%20Development/RUCAS%20collaboration%20ext%20folder/03.%20Country%20and%20Regional%20work/Case%20study%20writeups%20-%20July%202024/10.4236/jep.2012.312182
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=26011
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= What are the objectives and functions of the urban area of focus
from a hydrologic, social, environmental and economic
perspective?

= Define GEDSI characteristics, interests and rights for the area of
focus

Considerations:

= How do these objectives and functions interact with wider
catchment and regional factors?

* Assess climate vulnerability and degree to which the objectives
of the urban system is are impacted by different types of climate
hazards.

L ——— = |dentify a selection of context-appropriate management
Considerations: interventions/options, based on the three-tiered strategy:
prepare, respond, recover

= Consider full spectrum of green, grey and blue interventions
as well as non-structural solutions

= |dentify GEDSI interests/needs in each option.

= The direct and indirect benefits, costs and risks of
Considerations: different options need to be identified and quantified

= Consider the distribution of benefits, costs and risks across
time, stakeholders and location —including a particular
focus on vulnerable population groups identified through
your earlier GEDSI analysis.

o Evaluate and compare options

= Benefit cost analysis provides a rigorous method to compare
different options

Considerations:
= Sensitivity testing and transparent assumptions build

understanding and support better decisions

= Distributional impacts for both benefits and costs are important
considerations.

= Independent or peer review and participatory processes
enhance confidence in options assessments

— = Once you have selected the optimal mix of interventions,

Considerations: principles for fair and efficient financing options need to be
identified and options assessed.

%7 The Integrated Urban Climate Management (IUCM) framework extends the Integrated Urban Flood Management framework
developed with the World Bank and applied in China: Wishart, M., Wong, T., Furmage, B., Liao, X., Pannell, D. and Wang, J.
(2021). The Gray, Green, Blue Continuum: Valuing the benefits of nature-based solutions. Washington DC: World Bank.



https://openknowledge.worldbank.org/handle/10986/35687
https://openknowledge.worldbank.org/handle/10986/35687
https://openknowledge.worldbank.org/handle/10986/35687
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Grey water stream

Black water to canal

Insulated roof

Grey water stream

a) Grey water and black water are separated at
household

b) Blackwater from toilet goes to septic tank with
effluent discharge into nearby canal

c) Grey water is filtered through biochar worm filter by
gravity

d) Take advantage of the vertical distance between
house ground level and pond water level

Worm tank housing

Modified from https://www.earthwormsoc.org.uk/VermicompostingToilets
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% X Tan, Y Liu, G Zeng, X Wang, X Hu, Y Gu and Z Yang (2015). ¢\pplication of biochar for the removal of pollutants from
agueous solutionsé Chemosphere, 125: 70i 85.



https://www.sciencedirect.com/science/article/abs/pii/S0045653514015008?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0045653514015008?via%3Dihub
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Biochar

worm filter
Sub-surface wetland with

bloAchar'pIantmg media

Liquid filtered through the biochar worm filter will flow into a series
of sub-surface wetlands for further treatment before flowing into
wicking bed planters

b) Wetlands and planters are terraced towards the pond to
accommodate the vertical drop but also improve the water edge
landscape

c) Design arrangement is possible due to available vertical distance

between house ground level and pond water level

7 BAI1 58 BEh [ Ny G



GEhbBA HFBRERT kiRt 2ij |1 GT WAL Gight GI LgGLHEB I kKA DL & I

NilES h ] T GL FRUCES [ H

TkiGShNe 3: NGy H JgHBNT 83 GT L

JB ke InhERGEI G HIJeNnhGIGRUCAS N T BFHG N K710 P JgncndRaN ekGeEh i Ry6e, T ki GHIY k

G 106 B [g] RIBNj NSOLG 0 GnT M GEe L AedRt @ G Bl N T bR NerB(dRt 6 L Hi ZWNBGL

1 =i JgEB APT & ki enGo3ET ’NGnBcENn h LAMBY & B &isrR gRT R BAPR NI KRG ReH NEL gndsinL
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TANK +
CANAL

- i + +
CHICHKEN FARMING CONNECTION PIT FLOATING AGRICULTURE WICKING BED PLANTER

a) Floating garden beds are proposed to maximise productivity and
preserve the pond (reducing land pressure)

b) The floating beds also create great shelter and cooling space for fish
farming

c) The floating beds can be designed to complement and add value to the
unique pond landscape

d) The pond should be lined to prevent the water from infiltrating down

e) To create deep and shallow water to accommodate fish/aquaculture by
re-adjusting the bathymetry
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Higher two-way overflow pipe (4)

’ Regulation pit

(d) & (e)
Bl NS

Riser elbow pipe

One way valve ¥ . <
(c)! (a)”

Lower one-way discharge pipe Connection pipe with pond

Higher two-way overflow pipe ( 4)

— Regulation pit

,//
/"'/ 9
e
<~ Riser elbow pipe
Onewayvalve — »+»« - -
\
\\
\\ . . ) Locally installed gates to disconnect the pond
Lower one-way discharge pipe Connection pipe with pond from the canal system

The water regulation pit has two functions and it operates passively to achieve them

1) Theriser elbow pipe defines the normal water level in the pond and together with lower discharge pipe it drains
any excess water from the pond to the canal

2) The lower discharge pipe with a one-way valve to ensure low flow in the canal (usually contaminated from
upstream catchment) is prevented from entering the pond

3) Itis used to engage the pond as a decentralized flood retarding system when the canal is full by conveying water
from canal to the pond (it also becomes an overflow system from the pond to canal when the pond is full)

4) The connection pipe linking pond with pit to ensure they are hydraulically connected

7hAJ1 7G §i hoE HO
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FRUIT GUILD SYSTEM CANAL FISH POND SUBSURFACE WETLAND WORNM HOUSEHOLD SEPTICTANK
+ i + + + TANK +
CHICHKEN FARMING i CONNECTION PIT FLOATING AGRICULTURE WICKING BED PLANTER CANAL

a) The vegetated swale is used to intercept the surface runoff
generated from chicken coops/ranging area to reduce
non-point source pollution load into the canal

b) Runoff is treated by the vegetation in the swale and slowly
infiltrates into the canal through the sandy soil

c) The swale and berm can be created next to each other by cut
and fill balance
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a) Create a composting area in the chicken coop where
organic material/green waste can be dumped and use
chickens to create, turn, and spread compost

b) Worms from worm filter to feed chicken (worm
casting to fill the garden bed and berm)

¢) Minimize the waste output and nutrient input
(self-sustaining)
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a) A space for social interaction, entertainment,

appreciation of the improved pond landscape
- Consider accessibility for different users
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