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The determinants of access to sanitation: The role of human rights and the
challenges of measurement
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Abstract:

Tenyearsaf t er the United Nationds recognition
(HRtWS), little is understood about how these right impacts access to sanitation. There is
limited identification of the mechanisms responsible for improvements in sanitiattuging

the international and constitutional recognition of rights to sanitation and water. We examine a
core reason for the lack of progress in this field: data quality. Examining data availability and
quality on measures of access to sanitation, weeaat three findings(G. K. Hailu, 2016{1)

where data are wely available, measures are not in line with the Sustainable Development
Goal (SDG) targets, revealing little about changes in sanitation access; (2) data concerning safe
sanitation are missing in more counymar observations than not; and (3) data assing in

the largest proportions from the poorest states and those most in need of progress on sanitation
Nonetheless, we present two regression analyses to determine what effect rights recognition has
on improvements in sanitation access. First, thdlabla data are too limited to analyze
progress toward meeting SDGs related to sanitation globally, and especially in regions most
urgently needing improvements. Second, utilizing more widely available data, we find that
rights seem to have little impaab access(Schiel et al., 2021)

Keywords: sanitation; water; human rights; sustainable development goals; data quality; data
availability

Schiel, R., Wilson, B. M., & Langford, M. (2021). The determinantaafess to sanitation:
The role of human rights and the challenges of measureWeatdr, 13(12), 1676.
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Communities coping with risks: Household water choice and environmental
health in the Ethiopian Rift VValley
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Abstract

Resourceconstrained households are often forced to make complex tradeoffs across multiple
environmenral health risks. In the Ethiopian Rift Valley, households face tradeoffs between
relatively plentiful but fluoridecontaminated groundwater sources and seasevenligble

surface water sources having greater bacteriological risks. We assess factorginglue
household water choice in this setting of varied environmental health risks. We analyze
behaviors using mixed methods with qualitative and quantitative data that shed light on the
relative importance of water quality and other factors, and place bisigvior within
househol dsé community context. The paper t}
that restrict or promote household balancing of environmental risks. We find that social factors,
as measured by survey measures of trust, plajean household water sourcing behavior and

the mitigation of risk. The large seasonal variation in fluoride levels observed in some
househol dsdé stored drinking water also poi |
water sources) during theai ny season, despite these sou
Understanding the combined environmental and social factors can better inform policy
interventions in household water qualifiaul et al., 2018)

Keywords:-Environmental health; Water; Fluorosis; Risk; Ethiopia;

Paul, C. J., Jeuland, M. A., Godebo, T. R., & Weinthal, E. (20@8mmunities coping with
risks: Household water choice and environmental health in the Ethiopian Rift
Valley. Environmental Science & Polic86, 8594.
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IWRM as a System Approach to Water Security: Evidence from the Awash
River Basin of Ethiopia
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Abstract

Integrated Water Resources Management (IWRM) is one of the systems thinking aggroach
emerged in the 1990s. Since then it has been applied in various countries and contexts.
However, the implementation of the IWRM is contested. There are paucity of literature and
guidelines as to how the concept can be operationalized. In Ethiopiajstimeresvidence that

IWRM is successfully instituted. Particularly, IWRM has never been implemented in the
Awash River Basin. The study generated data from household and institutional surveys, in
depth interviews, focused group discussions, workshops,sandndary sources. Multiple
sources of data were triangulated and thematically summarized. We found that pragmatic water
resources management through system approach helps to recognize river basin as a bigge
system in which the natural and human systemrsction. This resolves the problem of
fragmentations among among various actors, sectors, interest and priorities. That it facilitates
the coordination of various subsystems. The operationalization of IWRM as a system to secure
water resources require tlestablishment and/or strengthening of the interactions of various
systems, subsystems, and the elements within the entire basin system. Finally, enabling
institutional environments should be considered as a medium of realizing I\(IlRMiailu et

al., 2018a)

Keywords: Integrated Water Resources Management (IWRM); system thinking; water
security; awash basin; Ethiopia

Hailu, R., Tolossa, D., & Alemu, G. (2018). IWRM as a system approach to water security:
Evidence from the Awash River Basin of Ethiopia.
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Analysis of water balance and hydrodynamics of Lake Beseka, Ethiopia
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Abstract

This study aims to calculate the water balance, interaction with irrigation water inflow, and
hydrodynamics of Lake Beseka by a spreadsheetbased! rasihg climatic, hydrological,
multi-temporal satellite images, groundwater, and lake chemistry data. The rainfall for the
catchment was estimated as 558.4 mm/year, whereas the mean evaporation was computed a
2,214 mm/year by the Penman method. @heual direct rainfall contribution to the lake was
found to be 25.84 MCM (million cubic meters) with a runoff inflow in the catchraesa of

37.2 MCM. This balance pointed to the mean evaporation of 108.2 MCM/year in the lake
indicating that the water flow was greatethan the outflow. A major cause for the rise of the
lake level was the drainage of excess irrigation water toward the lake, mainly fréentiade
Irrigation Farm. The average increment of the groundwater level in the area was 12 cm/year
from 2010 to 2014. From 1998 to 201He electrical conductivity was reduced by 25.6%, and
calcium was increased by 96%. The study outlined that appropriate irrigation drsintade

be implemented in the catchment to ensure the balance between th#, raiiifration, and
surface runoff to optimize econormaad social welfare in the arg&ichano et al., 2022)

Key words: drainage, evaporation, hydrodynamics, Lake Beseka, water balance

Gichamo, Tagesse, et al. "Analysis of water balance and hydrodynamics of Lake Beseka,
Ethiopia." Journal of Water and Climate Change 13.5 (2022):-2034%.
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Assessing the Impact of Existing and Future Water Demand on Economic
And Environmental Aspects (Case Study from Rift Valley Lake Basin: Meki-
Ziway Sub Basin), Ethiopia

Abebe Guadie Shumet* and Kassa Tadele Mengistu Arba Minch University, Ethiopia
*Corresponding author: Shumet AG, Arba Minch University, Ethiopia, Tel:
+779237407; Fax: +779237407:nkail: s.abe2004@gmail.com

Abstract

In the development of water resource projects there is an increase ansivexuse of water
resources, which causes exploitation of the existing systems and ecosystem of the natural
environment. The Water Evaluation and Planning (WEAP) model is used to assess water
demand by considering the existing development situation ataref water resources
development with scenarios analysis in the study area (Ziway Meki Sub Basin, Ethiopia).

Three different development scenarios were developed to simulate water use at demand sites. Ir
the simulations, the catchment was divided into &msubcatchments where the supply and
demand nodes were spatially located. The competing water sectors were irrigation
development, domestic users, soda ash industry and environmental flow requirements. Hydro
Meteorological data, net evaporation from eaReservoir, and monthly water demand from
user sectors were the basic inputs to the model. The results of the reference scenario were
validated using observed flows. Accordingly, the simulation result revealed that the total
average annual inflow volumentd the study area is declining significantly for reference
scenarios and water availability is limited in the months of January (17 Mm3) and December
(171 Mm3) while in the other months the availability is efficient and all users have 100%
coverage. ExcdplLangano irrigation site that have between 33.33% to 86.5% coverage in
average during the month of Feb to May (2.57 Mm3) and April in Bulbula 95.2% coverage,
others get full coverage. The minimum reliability observed mostly in the ongoing and likely
future development scenarios at Bulbula irrigation demand sites which have 92.11% and
66.67% reliability in Langano irrigation demand sites throughout all development scenarios. On
the other hand, in Shéithiopia expansion, 51.75% reliability is observed igaing and likely

future development scenarios and in demand site of Katar irrigation diversion and Meki
irrigation from dam 51.75% is observed in likely future development scené8bamet &
Mengistu,2016)

Keywords: Central rift valley; WEAP model; Water allocation; Demand sites; Demand
coverage; Reliability; Scenario analysis

Shumet, A. G., & Mengistu, K. T. (2016). Assessing the impact of existing and future water
demand on economic and environtaraspects (Case study from Rift Valley Lake Basin:
Meki-Ziway Sub Basin), Ethiopia. Int J Waste Resour, 6(223), 2.
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Alleviating Water Scarcity in the Central Rift Valley Lakes through an
Inter-Basin Water Transfer, Ethiopia

Belete Berhanu, Ethiopia Bisrat
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Abstract:

Demand for fresh water, as one of the major natural resources, is increasing rapidly with
increasing development and environmental degradation. The contihsechction of water

from Lake Ziway and its main feeder rivers Meki and Katar for irrigationcatds that the
water demand may soon exceed the supply. To illustrate disparities in spatial distribution of
water resources, the Upper Awash-sasin, which shares a watdivide with the CRVL sub

basin, has large flow volumes particularly in the raimason and suffers with seasonal
flooding. The rationale behind regaining the water in CRVL relies on thisundarm spatial
distribution of fresh water, calling for a balance between water surplus and deficit regions. For
this reason, Inter Basin Waterahsfer (IBWT) is suggested as a viable option to augment
utilizable water resources of the Upper Awash-Babin to reduce the significant pressure on
the water supply of the rapidly developing urban and irrigation areas in the CR\dasuib A

water evauation and planning (WEAP) model was used to quantify the amount of surplus
water in the donor basin, when examining the hydrological dynamics of the basins.
Furthermore, optimal flow diversion scenarios were generated by maintaining two baseline
scenarioconstraints. The estimated surplus water in the rainy season is expected to contribute
18 million cubic meters (mcm), 88 mcm and 192 mcm in months June, July and August
respectively under average conditions. The optimal amount of diverted water coultiafigte
stabilize the environmental degradation of Lake Ziway and Lake Abijata by compensating for
developmendriven Abstraction and surface water evaporation respectivéBerhanu &
Bisrat, 2020)

Keywords: Inter Basin Water Transfer, WEAP, Lake Ziway, Upper Awash-Bakin, CRVL

Berhanu, Belete, and Ethiopia Bisrat. "Alleviating Water Scarcity in the Central Rift Valley
Lakes through an InteBasin Water Transfer, Ethiopia." Natural Resources 11.12002654.
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Assessment of household-level adaptation strategies to water stress in
southwestern coastal Bangladesh: a counter-factual analysis
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Abstract

Despite the growing emphasis and global initiatives to ensure safe drinking water and sanitation
for all (Sustainable Development Goal 6), households in coastal areas are at risk of growing
water stressicross the globe. However, little isknoab out househol dsdé ad
to water stress in coastal areas. This study explores the determinants and ofinpaapgation
strategies to househeldvel water stress (both drinking and rannking), considering the
behaviors of adopterand noradopters in the southwestern coastal area of Bangladesh. We
applied an endogenous switching regression modahnljyzing questionnaire survey datasets
(n¥%4502) to estimate the effect of adopting adaptati@tegfies on househaeldvel water stress

in four salineprone coastal subistricts of Bangladesh. Results reveal six commqnécticed
adaptation strategies: reducing vegetable production, reducing livestock production, paying
more to access water, ince@@y time for watercollection, preserving water, and using
reservoirs to collect water. Determinants such as migration, support from goveemderdn
government agencies, age, gender, literacy, occupation, income, access to tube wells, and
distance fromdrinking water sources play a significant role in adopting adaptation strategies.
Results from the endogenous switching regressiodel denote that adopting all six adaptation
strategies appears to significantly reduce houseleokl water stress. Thrgh counterfactual
analysis, results demonstrate that, on average, households that did not adopt adaptation
strategies would havencountered less water stress if they had. Therefore, determinants that
stimulate adaptation strategies will indirectly reddmaisehold water stres§Ahsan et al.,

2022)

Key words: Adaptation, Bangladesh, Coastal, Coufiéetual analysis, Water stress

Ahsan, Md Nasif, et al. "Assessment of househeldl adaptation strategies to
water stress in southwestern coastal Bangladesh: a cdacteal analysis."
WaterPolicy 24.9 (2022): 15168540.
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Water resources management in the Central Rift Valley: modelling for the

water poor

J. Pascual-Ferrer’, L. Candela®, A. Pérez-Foguet?, S. Kebede®
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Barcelona, Spairggusti.perez@upc.edu
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seifukebede @yahoo.com

Abstract

Achieving a sustainable development is crucial, buévsn more important in developing
countries, where a wide number of people does not have a safe and secure access to water an
relay on the environment to sustain their lives. The Ethiopian Central Rift Valley basin is
already a degraded basin from theissrtvmental point of view: ecosystems are endangered due

to human activities there developed. Moreover, poverty is widespread all over the basin, with
population is mainly living from agriculture on a subsistence economy. In order to achieve
sustainable delopment to increase population incomes without affecting lives of those who
are highly dependent on the environment and Integrated Water Resources Management
approach shall be applied. First step has been to model the basin water resources, using the Soi
and Water Assessment Tool (SWAT), which, after calibration and validation of the model, has
given correct results. In order to follow deepening in the IWRM approach, more information on
actual and future water demand and specifically water applied tculigre will be needed.
(Pascual Ferrer et al., 2011)

Key words: Integrated Water Resources Management, Water Poor, Modelling, Central Rift
Valley

Pascual Ferrer, J., Candela Lledé, L., Pérez Foguet, A., & KeBe@2011). Water resources
management in the Central Rift Valley: modelling for the water poor. In International Congress
Smallwatll. Wastewater in Small Communities.
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Assessment of water resources management in the Ethiopian Central Rift
Valley: environmental conservation and poverty reduction

Jordi Pascual-Ferrer, Agusti Pérez-Foguet, Jordi Codony, Ester Raventds, Lucila
Candela

Institute of Sustainability, UPBarcelona Tech, Barcelona, Spain; Department of Geotechnical
Engineering and Geoscience, UBG@rcelona Tech, Barcelona, Spain Published online: 03 Dec
2013

Abstract

This article assesses the relation between water management, environmental degradation anc
poverty through a stakeholder analysis focused on the status and management of water
resoures. It draws from the situation observed in the Ethiopian Central Rift Valley, an
endorheic basin south of Addis Ababa where human activities have resulted in the degradation
of most freshwater ecosystems and where the vast majority of the populatian [ree®rty. It
proposes a shift in water governance that focuses on improving economic and social welfare
and enhancing environmental sustainability. This shift can help overcome some of the problems
affecting the Central Rift Valley, namely: (1) the omeploitation of water resources; (2) poor
water quality; and (3) the high dependency of the population on water resources to sustain their
livelihoods.(Pascuakerrer et al., 2014)

Keywords: water resources management, central rift valley, environmental degradation,
poverty, stakeholder analysis

PascuaFerrer, J., PéreEoguet, A., Codony, J., Raventés, E., & Candela, L. (2014).
Assessment of water resources management in the EthiopianalCditt Valley:
environmental conservation and poverty reduction. International Journal of Water Resources
Development, 30(3), 57287.



Rural Water Supply Management and Sustainability: The Case of Adama
Area, Ethiopia

Abebe Tadesse*, Techane Bosona, Girma Gebresenbet
Department of Energy and Technology, Swedish University of Agricultural Sciences (SLU),
Uppsala, SwedenEmailabebelencha@yahoo.com

Abstract

Wise utilization of water resources is becoming very important as world faces water crises. The
main objective of this study was to investigate the rural water supply systems with case study in
Adama area, in central Ethiopia. Both quantitative and qtiaétalata were collected and
analyzed. Four sample water schemes were selected and totally 148 (63 were female)
representative households were selected for answering the questionnaires. Key informant
interviews and group discussions were also conducted. stidy assessed issues such as
community participation, water committee empowerment, management and governance of
water supply schemes, women participation, and functional status of water supply scheme,
sanitation and hygiene issues, external support, randitoring system of water supply
schemes. The findings indicated that the community participation in planning and
implementation was very good while monitoring mechanism of operation and management as
well as community participation on choice of techgglavas poor. The water schemes were
located at reasonable distances i.e. less than 2 km in most cases and the time taken for rounc
trip to fetch water from source was less than or equal to 30 minutes in most cases, however the
gueuing time was more than hour. The water supply was inadequate as only about 15% of
beneficiaries could get 20 liters of water per day per capita. The water sources were exposed in
many cases to human waste, wild life, livestock and uncontrolled flooding. Sanitary practices in
the study area were poor as only about 3.4% had ventilated and improved pit latrine and open
pit and/or open field defecation were widely practid¢@adesse et al., 2013)

Keywords: Ethiopia; Rural Water Supply; Water Fee; Community Participation; Safe Drinking
Water

Tadesse, A., Bosona, T., & Gebresenbet, G. ILO0Rural water supply management and
sustainability: the case of Adama Area, Ethiopia.
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Household Water Security Index: development and application in the Awash
Basin of Ethiopia
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Ababa, Ethiopia
*CorrespondencE-mail: reta.hailu@aau.edu.et
Abstract
Despite water security becomes a complex global challenge; its assessments are spatially anc
temporallyinconsistent. This affected water security monitoring at the local level. Some studies
attempted to downscale national, regional or global level indicators to local scale, which have
several shortcomings. Therefore, this study came up with a new Housdlatdd Security
Index to estimate the state of water security at a local level. The study constructed Household
Water Security Index (HWSI) based on water resources availability (R), access (A), utilization
(V), capacity (C), and environment (E), and watestitution (I) indicators. It also tested the
index using a sample district in the Awash Basin of Ethiopia. A «estonal firsthand data
were collected from randomly selected 400 households. A multivariate technique called
Principal Component AnalysifPCA) and bivariate correlation were employed. The result
revealed that every household is either chronically or transitionally water unsecured. This was
mainly due to poorly organized institutions, as well as lack of both the system and knowledge
of wate management systems under scarcity and surfeit. In some areas, there are moderate
resource constraints. In other areas, the capacity to use water is very low. Yet the institutional
performance was consistently weak. We concluded that first; Aeceb indicators often
obscure the local realities. Thus, the polingkers and development planners need to prioritize
the househol ddéds situations accordingly. Se
and capacity plays a pivotal role to achieve hoakktvater security. Third, it is important to
integrate institutional elements in water security as a mediating process and stewardship of the
local needs. Fourth, the HWSI can be replicable at various scales and contexts, which could be
considered for fuher research. Finally, recognizing the local arrangements and building the
capacity of water actors are of paramount importafiteHailu et al., 2022)

Keywords: Water security; institution; Awash Basin; Household; Water Security Index;
Ethiopia

Hailu, R., Tolossa, D., & Alemu, G. (202Household water security index: development and
application in the Awash Basin of Ethiopia. International Journal of River Basin Management,
20(2), 185201.
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Fluoride ion and total dissolved solid distribution in Ethiopian Rift valley:
The case of Hawassa city aquifer
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Abstract

Study region
The Main Ethiopian Rift valley (MER) region, where millions rely on fluoride contaminated
drinking water that is by far higher than the WHO standard resulting skeleta@hdiecay.

Study focus
Pumping test and drilling |Iithology daita of
200 m depth) to characterize the aquifer. F

of fluoride ion (F) and Total disseled solids (TDS) applying SPSS (Statistical Package for the
Social Scientists) statistical tool.

New hydrological insights for the region

The major water bearing formation is of weathered and fractured geologic formation having
high porosity and permealiyfi which resulted in risk of shallow groundwater surface
contamination. The concentration of fluoride ion, ranging from 0.65mg/lI to 11mg/l is under
significance influence by the geochemistry. Higher temperature at the shallow aquifer along
with geological process like weathering of rocks and dissolution of ;@aémotes the
concentrated availability of fluoride ions. The deeper the strata along with igneous formation
dominated by pumice, the lower the concentration showing strong inverse correlation with
depth for both Fand TDS with R=0.78and R=0. 6 8 respecti vely at U
wells beyond such formations (=60m) or blinding the poor quality strata is recommended to
minimize the effect of high fluoride and TDS concentration in drinkiagewfor Hawassa city
aquifer.(Abdurahman & Zewdie, 2018)

Keywords: Aquifer; Fluoride ion; Geochemistry; Hawassa catchment; Drinking water; Rift
valley

Abdurahman, S. G., & Zewdie, M. (2018). Fluoride ion and total dissolved solid distribution in
Ethiopian Rift valley: The case of Hawassa city aquifeurnal of Hydrology: Regional
Studies19, 240249.
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Abstract

Drinking water samples were collected throughout the Ethiopam of the Rift Valley,
separated into water drawn from deep wells (deeper than 60 m), shallow wells (<60 m deep),
hot springs T>36 °C), springsT<32 °C) and rivers. A total of 138 samples were analysed for

70 parameters (Ag, Al, As, B, Ba, Be, Bi, Bra, Cd, Ce, Cl, Co, Cr, Cs, Cu, Dy, Er, Eu, F, Fe,

Ga, Gd, Ge, Hf, Hg, Ho, |, In, K, La, Li, Lu, Mg, Mn, Mo, Na, Nb, Nd, Ni, NAO;, Pb, Pr,

Rb, Sb, Se, Si, Sm, Sn, §C6r, Ta, Tbh, Te, Th, Ti, Tl, Tm, U, V, W, Y, Yb, Zn, Zr,
temperature, pH, conductiyiand alkalinity) with ion chromatography (anions), spectrometry
(ICP-OES and ICRMS, cations) and parametgpecific (e.g. titration) techniques. In terms of
European water directives and WHO guidelines, 86% of all wells yield water that fails to pass
the quality standards set for drinking water. The most problematic element is fluoride (F), for
which 33% of all samples returned values above 1.5 mg/l and up to 11.6 mg/l. The incidence of
dental and skeletal fluorosis is well documented in the Rift Vallayother problematic
element may be uranium (@¥7% of all wells yield water with concentrations above the
newly suggested WHO maxi mum acceptable conc
7% of the coll ected s aMACIforAs inaiminkingavdtes(Reemarinh e 1
et al., 2003)

Keywords: - Drinking water quality; Ethiopia; East African Rift Valley; Multi element
analyses; Fluorosis; Arsenic; Uranium
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Abstract

Multivariate statistics was used to categorize the potential sampling sites of Lake Hawassa and
identify potential pollution sources by analyzing water quality parameters. Water quality
parameters, such as total dissolved solids (TDS), pidpdeature, conductivity, turbidity,
dissolved oxygen (DO), five day biological oxygen demand (BODb5), total hardness as CaCO3,
total alkalinity as CaCO3, nitrate, sulfate, orthophosphate, fluoride, K, Mg, Cu, Cd, Cr, Fe, Mn,
Pb, and Zn were determined. Thesults were compared with WHO standards. Principal
component analysis (PCA) extracted seven principal components. The first principal
component (PC1) accounted for 22.1% of the total variance, and pH, Mn turbidity, specific
conductance (SC) and sulfaterevestrongly loaded on it. Principal component two (PC2) was
mainly composed of BODD5, total hardness, temperature, iron, DO, and TDS. This component
accounted for 17.3% of the total variance. The third component (PC3), dominated by
potassium, TDS, and zinexplained 12.4% of the total variance. Copper and fluoride were
associated in the fourth principal component, accounting for 10.5% of the total variance. In the
fifth component, total alkalinity, phosphate, and zinc were the dominant components, which
acount for 10.2% of the total variance. Nitrate, chromium, and lead were isolated in the sixth
component (PC6), accounting for 9.4% of the total variance. The last component was
dominated by magnesium, explaining 7.6% of the total variance. Hierarchiciarcinslysis

(HCA) divided the sampling sites into four clusters. Cluster A include five sampling sites and it
was highly loaded with PC4 and PC6, which showed the presence of a high level of pollution
from industrial effluents and agricultural runoff. Gtar B and C consisted of three sampling
sites and one sampling site, respectively, and they were highly loaded with PC3 and PC6,
which indicated the presence of a high level of pollution from domestic wastewaters, land
development and urban runoff. Clusi2 comprised two sampling sites and was highly loaded
with all component loadings except for PC7. It was considered a highly polluted site from
multiple sources of pollution. These results obtained from the multivariate analysis can be very
useful for thesurrounding rural and urban communities for the proper and safe use of the lake.
In addition, it can reduce the cost associated with monitoring the lake by reducing the number
of sampling siteqZigde & Tsegaye, n.d.)

Key words: - Multivariate Statistics, Water Pollution, Water Quality Parameters.

Zigde, M., & TsegayeE. Multivariate Analysis of water Quality and Identification of Potential
Pollution Sources of Lake Hawasa, Ethiopia.
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Abstract

Ethiopia, with over 1,700 ¥s per capita water availability is not a water stressed country
according to the water stress index (WSI), the spatial and temporal variability of water limits
t he c odewelopment sianagement and equitable distribution. Rift Valley Lakes Basin is
one of the twelve basins in Ethiopia which covers 53,000dad consists of 4 stibasins and

14 watersheds and most of Rift valley lakes exist in this Basin and Gidabo is #meseg
watersheds. There had no wetbanized water allocation system in Gidabo Basin. A review
was conducted to adopt an allocation plan from existing plan within the country from nearby
basins and outside of the country. The water allocation studyddfasin will target to provide

water allocation for domestic, livestock, environmental flow, coffee wet mills;@@@essing

and other industrial water demand in the sub basin and forecasted water demand with
sustainable, equitable and rationally manmes.water scarcity has increased globally, water
allocation plans and agreements have taken on increasing significance in resolving
international, regional and local conflicts over access to water. This review also includes
assessment of water conflict, t@a supply right and sanitation policy and identification of
future scenarios for water allocation and adaptation strategies in the Gidabo basin. There were
different papers reviewed on each sub topic to attain the aim of the review including domestic
demand which is to be calculated with the ratio of population number, biodiversity water
demand based on moody method, livestock water demand based on dry matter and their types.
industrial water demand which is to be calculated as a function of industréalgiian data,
industrial survey components, and economic development indictoeddition, decisions
related to water resources allocation need to incorporate local hydrologic conditions. This work
investigates different water rights principles, and panson of WEAP and water allocation
models. The review suggests the possible application of policies, proclamations, regulations
and traditional as well as UN water rights of the sociefIESSFAYE, 2021)

Keywords: Water allocation, Climate change; WEAP;Water demand, Conflict
resolution Legal and institutional framework, IBTs
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Abstract

Nitrate is one of the water contaminants that mainly results from anthropogenic activities. The
major causes of nitrate contaration of water resources are anthropogenic activities such as
animal or human waste, septic or sewage systemsiztéartapplication, concentrateahimal
farming, industrial waste, and landfill leachates. These-mate activities are the primary
sources of nitrate contamination in watesources. Nitrate contamination of water is a global
issue that has been incrgggover time. According to previous research, exposurgtitate in

water above the World Health Organization (WHO) guideline limit (50 mg of NO3/L) has been
found to induce major health effe@sch as methemoglobinemia in humans, with the severity
depending on the amount consumed. This problem has become a major thneatdons and

the environment. Thus, this article presented an overview of nitrate contamination of water
resources in Ethiopia, emphasiziagthropogenic activities to indicate the cutraitrate water
contamination status for the necessary remedial actidfakejo et al., 2022)

Key words: anthropogenic activities, contamination, Ethiopia, health impacts, nitrate, water
resources
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Abstract

Pasur River is one of the largest rivers in the Worlditeige Sundarbans mangrove forest
region of the southvestern part of Bangladesh. Digelack of alternative sources, more than 1
million inhabitants living in the Pasur river basin area rely heavily on the river water for
domestic,irrigation, and industal purposes without proper and reliable information on the
water qualities and contamination types. The study aimeevauating the suitability and
sustainability for irrigation and consumption practices, and suitable hydro geochemical
techniques and qlity of Pasur river water of Sundarbon region of Bangladesh were
investigated. Water samples were collected from six locations durirgigmmeoon and post
monsoon seasons and assessed for suitability for drinking and irrigation application. The water
quality index (WQI) wascalculated to evaluate the suitability for drinking. WQI indicates that
the river water samples during both the seasons are safe for drinkihg good category.
Sodium percentage (Na%), sodium adsorption ratio (SAR), magnesium [(sitéxdresidual
sodium carbonate (RS@)ere investigated to assess the feasibility for agricultural applications.
Most of the indices, such as SAR, Na%, and RSC results reconthagritle river water is safe

for irrigation. A suggestion is made that MH imar water should be controlled for the use of
water in irrigation.United States Salinity Laboratory (USSL) diagram and Wilcox diagram
analysis also identified that river water as a usable category for irrigaiiposes is feasible
during both seasonf@asan et al., 2022)

Key words: hydro chemical characteristics, Sundarbans region, USSL diagram, water quality
index, Wilcox classification
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ABSTRACT

In 2017, 400 million people in suBaharan Africa (SSA) were still using unimproved drinking
water sources, 80 million of whom relied antreated surface water. Urban areas are vastly
expanding all over the continent and many largeegiin SSA struggle to provide safely
managed drinking water. Phytoremediation implemented in constructed wetlands (CWSs) is a
low-cost and sustainable alternative highly costly and energgonsuming wastewater
treatment plants. In addition, CWs offer thetential to be integrated into farming aaqua

culture systems and can therefore improve food quality and production. The most prominent
pollutants in urban SSA surfaeeters and the pollutant removal efficiencies for microbial and
chemical contaminatics of different plant species were identified frome literature and the
accumulation rates for Pb, Cr, and Cd were compared with each other. A strong focus was
given to studies conductéa SSA or other (sub)tropical regions. This review identified gean

of potential phytoremediators to treat contaminated surface watdniginiidghts the need for
further in situ studies in SSA. Plant species such as Lemna minor, I[pomoea aquatica, Spirodela
polyrhiza andBrachiaria mutica show a high potential to phytoegliate the heavy metals Pb,

Cr and Cd from surface waté6chnabel et al., 2022)

Key words: constructed wetlands, heavy metals, phytoremediationSanlran Africa, water
quality
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Abstract

Resourceconstrained households are often forced to make complex tradeoffs across multiple
environmental health risks. In the Ethiopian Rift Valley, households face tradeoffs between
relatively plentiful but fluoridecontaminated groundwatesources and seasonallgriable

surface water sources having greater bacteriological risks. We assess factors influencing
household water choice in this setting of varied environmental health risks. We analyze
behaviors using mixed methods with qualitataved quantitative data that shed light on the
relative importance of water quality and other factors, and place this behavior within
househol dsdé community context. The paper tl
that restrict or promote housadt balancing of environmental risks. We find that social factors,

as measured by survey measures of trust, play a role in household water sourcing behavior anc
the mitigation of risk. The large seasonal variation in fluoride levels observed in some
houseb | ds6 stored drinking water also points
water sources) during the rainy season, d
Understanding the combined environmental and social factors can bettan ipfdicy
interventions in household water qual{Baul et al., 2018)

Keywords: Environmental healthVater, Fluorosis Risk; Ethiopia
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Abstract

Investigation on the quality of river water resources, management and-dhgirocal
interfaces is vital for monitoring and ascertaining of sudaager contaminants sources. River
Ikpoba samples were gotten from various sampling points at a distan@ero&ftart along the
stretch of the river during the dry season (November 2020) and wet or rainy season (July 2021).
These samples physicochemical parameters were scrutinized using and the outcome was use
to compute coefficient of variability, water quglindex (WQI), multivariate test as well as
descriptive and imoment statistics. The result displays that WQI of 56.2% sampling locations

is categorize as excellent water in both seasons. Besides, the WQI values gotten during the
scrutiny displayed deteniation changes in water quality from -gfream location to down

stream location, which in turn, signifies that river water is of poor standard or quality. Beyond,
the periodic values of WQI suggest that throughout wet season, the river water is more badly
influenced than during dry season. Similarly, analyses using thrice variable probability
distribution model, explicitly; generalized pareto distribution (GPA); generalized extreme value
distribution (GEV), as well as generalized logistics distribution (G@th the idea of
ascertaining the appropriate fit probability/ likelihood distribution model, predicted (forecasted)
rainfall quartile magnitude (Qt) created on the GLO model vary between 83.55 mm at two
years (2yrs) return period to 133.68 mm at 100yeaturn period. Equally, r2 which is the
coefficient of determination for the experimental vs. predicted (forecasted) rainfall created on
the appropriate fit model was witnessed to be 0.48fi8ah & Ihimekpen, 2022)

Keywords: Water levelrise Ikpoba River InterfacesNigeria Probability
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Abstract

This paper strived to describe the features of water institutions in the Awash basin from a
historical perspective based on reviews of water laws, policies, and administrative documents,
as well as interviews with water actors using snowball techsiqiee result revealed that
institutions had rapidly been changing but not coherently built. The most centralized duties and
powers of institutions, coupled with financial and technical limitations created difficulty in
enforcing the laws. The policy wasraprehensive and inculcated the principles of Integrated
Water Resource Management. Yet, it did not properly cascade down to the lower level as it was
fundamentally togdlown. Several stakeholders were not involved in the patiaiking process.
Water instititions were overwhelmingly more rhetoric than action oriented. Customary water
institutions were undermined. Therefore, critical steps need to be taken towards enforcing
formal water institution, recognizing the role of customary practices, and involendey
stakeholders, and building the capacity of actors to minimize water insecurity in the(Basin.
Hailu et al.,2018b)

Keywords: Awash basin; administration; Ethiopia; institution; laws; policy; water insecurity
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Abstract

The water balance of the closed freshwater Lake Awassa was estimated using a spreadshee
hydrological model based on logrm monthly hydro meteorological data. The model uses
monthly evaporation, river discharge and precipitation data as input. Theonatigzater flux

is obtained from model simulation as a residual of other water balance components. The result
revealed that evaporation, precipitation, and runoff constitute 131, 106 and 83 x 106 m3 of the
annual water balance of the lake, respectivelye @hnual net groundwater outflow from the

lake to adjacent basins is 58 x 106 m3. The simulated and recorded lake levels fit well for much
of the simulation period (1981999). However, for recent years, the simulated and recorded
levels do not fit well. Tiis may be explained in terms of the combined effects of-used
change and neotectonism, which have affected the-tkmg average water balance. With
detailed longterm hydrogeological and meteorological data, investigation of the subsurface
hydrodynamts and including the effect of lanse change and tectonism on surface water and
groundwater fluxes, the water balance model can be used efficiently for water management
practice. The result of this study is expected to play a positive role in futusénsinée use of

water resources in the catchmdityenew & Gebreegziabher, 2006)

Keywords: Awassa; Ethiopian Rift; Lake Hydrology; modeling; watdoalance; water
management
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Abstract

This review article is aimed at providing precise information on the global scenario of the
intensity and severity of excess fluoride in drinking water and the efforts made by various
investigators in the field of fluoride removal from drinking water. Thmride levels in
foodstuffs and edible items are also presented with a view to help effective fluorosis mitigation
in fluoride-affected areas. The critical assessment of various available technologies for the
removal of fluoride reveals that, among vaso available technologies, electrolytic
defluoridation appears to be a promising alternative for the treatment and will go a long way
toward providing safe drinking water in the fluorid#ected areas of developing countries like
India. It provides a tectically simple, coseffective, and reliable system for supplying fluoride
free drinking water. Thus, electrolytic defluoridation is a step in upgrading access to safe
drinking water and reconsidering the way forward in light of the millennium development
goals.(Mumtaz et al., 2015)

Key words: defluoridation of waterelectrolytic defluoridationfluoride; occurrence in water
and foodstuffs
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Abstract

Rapid declines threaten the persistence of many rift valley lake wastelands. p@atipos
recover rapidly, most exhibit little or no change abundance up to recent years after a
collapse. Reductions in fishing pressure, although clearly necessary for population recovery, are
often insufficient. Persistence and recovery are alsouanfited by life history, habitat
alteration, changes to species assemblages, genetic respoasgieitation, and reductions in
population growth attributable to the wetland effect. Unprecedented reductions in abundance
and surprisinglylow rates of recoer y dr aw attention to scient
how fish behavior, habitat, ecology, and evolution affect populafiowth at low abundance.
Failure to prevent population collapses and to take the conservation biology of marine
resources serialy will ensurethat many severely depleted rift valley species remain wetlands,
ecological and numerical shadows in the ecosystems that they once donflBatedtsadik &
Mereke, 2017)

Keywords: Rift valley lake; Conservation biology; Lake wetlands; Threats and opportunities;
Ethiopia
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Abstract

Awash River has been impaired by various types of pollution owing to waste released from
differentsociceconomic activities in its basin. This raseh was aimed at evaluating its quality
status withrespect to drinking and irrigation water uses. Based on accessibility and land use
severity, 17 samplsites were chosen along the river and sampling was done twice in each of
the dry and wet season$hereafter, both onsite and offsite water quality analyses were
undertaken following standargrocedures. Canadian Council of Ministers of Environment
Water Quality Index (CCME WQI) waspplied to compute the water quality indices.
Accordingly, the drinkingand irrigation water qualitindices of the upper basin were found to

be 34.79 and 46.39 respectively, which were in the poorrmaadyinal categories of the
Canadian water quality ranking. Meanwhile, the respective indices fonitidie/lower basin,

which were 32.25 and 62.78, lie in the poor and fair ranges of the ranking. Altitbagh
difference in the dataset used for the two cases and natural purification in the course of the river
might contribute to the difference in WQ)I, it is generally conceiviide the water quality of

the river isbelow the good rank. Establishment of wastewater treatment plants and storm water
guality management at hotspot areas are recommended to improve the Aalitye et al.,

2017)

Key words: Awash River basin, Canadian Council of Ministers of Environment Water Quality
Index (CCMEWQ)I), drinking and irrigéion water uses, Ethiopia, water pollution.
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Abstract

Evidencebased data are fundamental in enhancing the delivery of sustainable and resilient
water and sdtation services in informal settlements of urban cities inlamd middleincome
countries (LMICs). This paper describes the water and sanitation service situatioarb&ian

i nfor mal settl ement of Freet ownollectedifrent 38R L e
households through a cressctionaldesign. More than 80% of the respondents use sachet
water as the main drinking source and 59% use protected wells fatrimbing needs. One

third (32%) of the respondents use unimproved sanitagovices. Lined pit latrines are the
most used facilities (39%), followelly hanging toilets (14.3%). Sanitation facilities mostly
shared (69.6%) with a poor hygiene level and the risk of using them at night are reysorted
main threats. These findings pbito the need for greater priority for investments and
improvements for safely managed water and sanitation ser{leeswebaze et al., 2022)
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Abstract

In this study, eightyeight (88) samples were collected from active boreholes in the North East
region of Ghana and analyzed for concentrations ofhffigogeochemical parameters. This
hel ped in understanding the hydrogeochemi st
and B and the | evel to which the underl yin
ri sks of Fi1 and d3edwretheanodelloftite US Enviesmerdat Prabection
Agency. Groundwater is alkaline in this area and the dominant hydrochemical facies is Na
HCO3 facies, which is a reflection of the predominant carbonate lithology of the Oti/Pendjari

Group in the regonThe study reveals that t he F1 c
13.29 mg/L with an average value of 3.26 mg
FI concentrations higher than the acceptabl

asomry from 0.03 to 5.13 mg/L with an aver a(
of 0.5 mg/ L. The groundwater F1 and B thre
boreholes in the region particularly around the northeastern, southeasténal, eed western
parts. F1i and B ar e mai nl vy comi ng from
hydrogeochemical factors such as samni climatic conditions of the region, alkaline nature of

the water, waterock interaction, intense weathering, ion exiee, mineral dissolution and
precipitation. The human health risk assessment revealsthataonc i nogeni ¢ r i sk
is higher in children than the adult population. About 89% of children in the study area are
exposed to initial symptoms of dentaid skeletal fluorosis and have higher chances of cardio
protection since no health threat is currently reported for high B in drinking water. We
recommend i mmedi ate action towards mitigat
health and livelihoodf the people(Zango et al., 2019)
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Abstract:

Water from five rift valley lakes (Awassa, Beseka, Chamo, Langano and Shala) of Ethiopia
was sampled at the inlets, sites influenced by human activity and livestock drinking sites.
Quality of water was evaluated based on plochemical and microbiological properties, while
suitability of the water for livestock drinking was evaluated by comparing the results with
maximum levels which are safe if present in livestock drinking water. There was no
difference inwater quality parameters (P>0.05) among sampling sites but it varied among
the lakes (P<0.01). Comparison of the measured parameters with guidelines shows that levels
of magnesium, calcium, nitrate, nitrite and zinc in water of all lakes, temperatkaénity,

salinity, potassium, chloride and bicarbonate in more than 80% of the samples (except Lake
Shala) and pH and sodium in 60% of the samples were below the maximum permissible levels
in livestock drinking water. Nevertheless, levels of ireadmium and total coliform count

in all the samples, and chromium, copper and manganese in 93% of the samples were beyonc
the safe limits. Although consumption of water with relatively high concentrations of
chemicals for short term may tnaffect animal performance, the high concentrations of
toxic elements need due attention, since human health could be affected through residues in
animal products. Based on this result, the lakes except Shala, can be considered safe drinking
water sources for livestock. However, to make a concrete conclusion, it is necessary to
undertake detail analysis of the lake water at different seasons including other quality
parameters that are not included in the present study and to elahgaterm effects of
drinking the water on different species, breeds and classes of liveg¥ogk et al., 2019)
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Abstract:

Access to clean and safe water and adequate sanitation facilities is a basic humyet tight,
remains a huge challenge in many developiogntries of the world. The studsought to
assess access to safe water and sanitation in a resettlement area in ZirBb#bwyealitative

and quantitative research methods were used to collect primaryTietestudy revealed a
precarious, and unacceptapsituation regarding access to safger and adequate sanitation in

the study area. 74% of study respondents laekedss to safe water, while 57.3% had no toilet
facility at their homesteads. The resultsiué study highlight the general poor stateservice
provi si on i resettlement aceasy largely guie $0 a poorly planned and politicized
resettlemenprogramme; in addition to highlighting the drastic demise of water and sanitation
infrastructure in the country following economic declarel political isolation since thtarn of

the century, as most of the counparmgdletthevat e |
country. The need for properly planned and depoliticized resettleanesd, adequately served
with essential soclaservices such as water and sanitatimfrastructure, cannot be
overemphasized. Zimbabwe should also desist from overdepending on donor funding for its
water and sanitation initiative, and set assgecific budgetary allocation from treasury. Only
thencan the country have a vialded sustainable water and sanitation provision programme,
with donor funding onlyplaying a supportive role. Hence, the collapse of the water and
sanitation sectofollowing the withdrawal of funding by donors and other padrshould be
treated asn important ey@pener(Chigonda & Chazireni, 2018)
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Abstract

The urban water supply systems around the world are highly stressed at present due to growing
water demand caused by ragdpulation growth and unplanneotbanization. The growing
environmental awareness and water supply restrictionsrhade rainwater harvesting systems
(RWHS) a priority as well as a necessity in many countries. To improve urban water security,
the practice of an RWHS is increasingly lgeimdopted in the cities and towns of developing
countries. This study aims at identifying the factors affecting the adoption of rainwater
harvesting for household uses in the Kathmandu valley (KV) of NepalteBléts were drawn

from a survey of 405 respdents who reside in the KV. To explain the determinants of
adaptation, structural equation modeling (SEM) was used. Results show that independence for
water access and system sophisticatiorsgy@ficant for the adaptation of RWHS and relative
advantagelays a moderating role that has partial mediation among dependent and independent
variables with a significant relationship. Thus, variables like independence for water access,
system sophistication, relative advantage and sustainable use should bgtiaghlfor a
sustainable supply of water. For this, we recommend effective policy interventions at the local
and national level for the adoption of RWHS and its advantages in tesasegliarding water

in the long run at the present changing climate sear(@hapa et al., 2022)

Key words: Kathmandu valley, rainwater harvesting system, structural equation modeling,
sustainability, urban watenanagement

Thapa, Anusha, et al. "ldentifying determinants of sustainable water management at the
household level through rainwater harvegtsystems in Nepal." Water Policy 24.10 (2022):
16761691.

-30-


mailto:sushanta.mahapatra@ibsindia.org

Health impacts of water and sanitation insecurity in the Global North: a
scoping literature review for U.S. colonias on the Mexico border

Madeleine Zheng? *, Amber Wutich® Alexandra Brewis® and Stavros Kavouras®

#School of Molecular Sciences, Arizona State University, 1151 S Forest Ave, Tempe, AZ
85287, USA

® School of Human Evolution and Social Change, Arizona State University, Cady Mall, Tempe,
AZ 85287, USA

"Corresponding author.-Bail: mzheng27@asu.edu

Abstract

U.S. border colonias are peniban settlements along the U.Mexico border. Residents often

face substandard housing, inadequate sepiit sewer systems, and unsafe or inadequate
householdvater. As of 2015, an estimated 30% of over 5 million U.S. colonia residents lacked
access to clean drinking water, suggesting health complications. This scoping review identifies
a very limited existing set of research on watied sanitation insecurityiU.Si Mexico border
colonias, and suggests value in additional focused research in this specific context to address
health challenges. Preliminary health data indicates that due to water insecurity, colonia
residents are more likely to contract gastratiteal diseases, be exposed to carcinogenic
compounds from contaminated water, and experience psychosocial distress. These widespreac
health issues in colonias are exacerbated by historical and ongoing socioenvironmental
injustices in the U.$Mexico borde region and their relatioto the poor health outcomes.
(Zheng et al., 2022)
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