Construction of large-scale primary drainage infrastructure reduced
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flooding In residential properties in Lusaka, Zambia
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BACKGROUND

* Seasonal flooding of residences Is a perennial issue in Lusaka, Zambia with economic and public health consequences. During the 2017-2018 cholera Mathematica’s evaluation of the drainage ” . e e g oo "
outbreak in Lusaka, a central market was shut down for two weeks to prevent flooding-related disease transmission (Source: Zambia Daily Malil Limited) Infrastructure focused on two research questions: w Mathematica.
Progress Together
°* The Millennium Challenge Corporation (MCC) and the Government of Zambia (GoZ) invested over $75M to design and build a 23km-long concrete- 1. How was household-level flooding affected by the ’ ’ )
lined primary drain to reduce flooding, which was completed in 2020 new drainage and mediated by other factors” r©\ Palm Associates MILLENNIUM
* MCC and GoZ also worked with the city of Lusaka to create a garbage collection utility with the intent to prevent garbage-related drainage blockages 2.  What are the prospects for future functionality of the 9 umiTeD NITED STATES OF AMERICA
drainage?

°* Mathematica evaluated the performance of the drainage in reducing flooding between 2016 (pre-construction) and 2022 (post-construction) and the
potential for sustainably maintaining the infrastructure.

METHODS FINDINGS

Data: Figure 1. Annual cumulative rainfall Figure 2. Flooding response to Figure 3. Map of household Key findings: Research Question 1
* Surveyed households in neighborhoods near the In Lusaka, 2016 and 2022 cumulative raintall, 2016 and 2022 flooding reports, 2022 e Compared to an average 60% chance of flooding in
drainage about household flooding experiences and 3 2016, households in 2022 had a 22-percentage-
physical features of residences that may mediate _ 27 208mm i rousela e point reduction in flooding probability
floodin g 38 o Fuoing. _ _
J § 2% ° e * The drainage was not able to prevent flooding
Research * Survey conducted in in 2022 (n = 1,019); repeated cross- : ¥ i/ during periods of heavy rain
Question 1: section of a baseline data collected in 2016 (n = 3,140) s 28 8- o e m— . . .
, o 2 g Thevricalgapbeween /’\ A * 10% of households that experienced flooding
elaadhadl  Analysis: 2 g 2022 shows the efect o the 7 e report that their toilet overflows at least once
level ﬂOOdlng 5 2 G - Q - drainage for a given levelof _ ~ d ] th
affected by the new : : : © 28 cumulative rainfall = urin e season
drainage and * Flooding reduction and related impacts (2016 vs. L N L g J
mediated by other 2022): Population-weighted linear probability model, =i S ] * Flooding-related school absenteeism fell by half
factors? controlled for demographics and precipitation Novio o Peex dmio Fbno Mmoo Aen Meyno e 0 50 100 150 200 250 thanks to the drainage
] ] 95% CI for rainfall — Endline (2021 - 2022) Cumulative rainfall in the past 30 days (mm) = ] ] ]
* Household-level determinants of flooding (2022 1995 - 2015 ~ Baseline (2015 2010 yo6 - e e - yo33 "oyt * Physical features mediated household flooding:
only): Population-weighted linear probability anc | | | | | | . o St RN residences near impermeable surfaces were 22
. . . . . . Rainfall for baseline and endline years (2016 and 2022) fell in a Marginal response of flooding probability to accumulated rainfall in 2016 =2 » :'\ - . ]
negathe banmlal mOdels to assess ﬂOOC“ng I|ke |h00d normal range, but that large differences in accumulation throughout and 2022 shows that as monthly rainfall increases, the probability of - percentage pOlntS maore Ilkely to ﬂOOd1 We”'
and intensity Controiied for demographiCS preCi OitatiOn the two seasons required us to control for rainfall in analysis models. experiencing flooding increases in 2016, but stays low in 2022. However, at Lack of a clear spatial pattern in reported 2022 maintained drainage inSide residentiai COmpOundS
) ' . ) ’ . . Data source: CHIRPS high levels of rainfall accumulation (>= 208mm), households in 2016 and flooding suggests that household-level factors . . . : :
physical features of residences, spatial factors in flooding 2022 were equally likely to experience flooding. play a major role in mediating flooding. was associated with a 90% lower flooding intensity
Data: Figure 4. Map of garbage disposal Figure 5. Clogged Key findings: Research Question 2
* Surveyed households near the drainage about and wealth distribution, 2022 section of drainage, 2022« geyeral sections of the drainage were * Large-scale gray infrastructure (i.e., concrete
garbage disposal behaviors in 2022 (n = 1,019). A Percentage of ousebolds B Pascntage of sl T e, clogged by silt or garbage in 2022, while drainage) can reduce, but not eradicate flooding, with
. . collection service quintiles | - other sections were well-maintained implications for water-borne disease transmission
°* No data on household garbage disposal behaviors s ercontage
o available from 2016. L/ . °* (Garbage collection services were costly *  With climate change bringing increasingly erratic
Researc e Collected direct observations of drainage 2 (several times more than household per- rainfall, ensuring that infrastructure can function in
- Drainage . . . -
Question 2: e rLctire J — capita water expenditures); 16-45% of the most extreme weather events is critical
What are the surveyed areas dispose garbage informally - L
orospects for future 0o 1 2 am * Household-level factors mediating flooding indicate
functionality of the [IANaFENNAIES . °* Poorer households were nearly twice as that green infrastructure (i.e., rain gardens) may
SlEIEGE e D i vsis of aarb i ' hehavi t A likely to use informal means of disposal complement gray infrastructure to improve drainage
eSCIpUve analysis Of garbage disposal benaviors a MY compared to richer households function
the household and neighborhood-levels - W S
. | habilit del of aarb gi ' method a ) Wi W s * While Lusaka City Council took several steps * To ensure sustainability, it is critical to allocate
u!snee darbprr?oﬁselrlglcrlnsoine di?fegr}:rr]t %geealthsglcz)assie?e 0aS . TR T ————— to formalizing a garbage collection utility, this sufficient resources towards addressing the structural
ere IS a positive association petween tne percentage o N one observed section o € dralnage, a . .
y neighborhoods that (A) pay for a formal garbage collection service, large amount of trash obstructs the flow of was not Completed by 2022 and behaVK)raI faCtOrS that threaten mfraStrUCture
and (B) are in the top three wealth quintiles. water.

For more information, contact nchesterman@mathematica-mpr.com
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