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Abstract: This academic paper embraces a politically theoretical discourse to examine the research gap from
Governance concepts to the water and lake frameworks. It explains and understands the idea of Lake Governance
and its central constituents: the collective people, development, conservation, and the Government. Governance’s
concept is entrenched, and the water and lake frameworks are complicated, making the lake’s conceptualisation
challenging to grasp and comprehend fully. This article asserts that: (i) Lake Governance is more suitable as this
concept is simplicity, parsimony, and essential to understand and utilise. (ii) Lake Governance’s conceptualisation
should be centered on contributing the scholarly literature and more so recognised and established in the lakes’
discourse. (iii) Government is crucial, the utmost consequential in Lake Governance, where this central position
interlocks the collective people in development and the lake in conservation.
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Governance Concepts

Governance is everywhere! This word is fond of and
usually swept by various academic disciplines and
international institutions. Presently, the governance
concept is widespread, employing extensively various
categories, like public governance, global governance,
corporate governance, environmental governance,
internet governance, regulatory governance, participatory
governance, and collaborative governance. Conversely,
this concept is also too big— numerous and diverse in
meanings, indicators, and frameworks, making them
distinct to different people or subjects.

One of the most familiar meanings of governance
is “the traditions and institutions by which authority
in a country is exercised,” that includes: “the process
by which governments are selected, monitored and
replaced; the capacity of the government to effectively
formulate and implement sound policies; and the
respect of citizens and the state for the institutions that

govern economic and social interactions among them”
(Kaufmann et al., 2010). Others relatedly definitions:
Governance as the manner in which power is exercised
in the management of a country’s economic and
social resources for development” (The World Bank,
1994); “Governance refers, therefore, to all processes
of governing, whether undertaken by a government,
market, or network, whether over a family, tribe, formal
or informal organisation, or territory, and whether
through laws, norms, power or language (Bevir, 2012);
and “Governance is the systems and processes that
ensure the overall effectiveness of an entity—whether
a business, government or multilateral institution” (UN
Global Compact, 2021).

A score of indicator or dimension framework exists
in the governance literature. Among the considerable
global recognition is the Worldwide Governance
Indicators, which account for a comparable measure
of governments’ performance for over 215 countries
and territories from 1996 to the present. These
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indicators comprise six principal dimensions: voice
and accountability, political stability and absence of
violence, government effectiveness, regulatory quality,
rule of law, and control of corruption (Worldwide
Governance Indicators, 2022). These Worldwide
Governance Indicators are mainly intended for the
universal (i.e., apply all cases) but limited to context-
specific applications (i.e., situations and circumstances)
like in lakes. This wide-ranging governance standard
is more unrefined in the distinct understanding of
the different lakes and issues, such as large lakes vs
small lakes, densely populated lakes vs sporadically
populated lakes, onerously problematic lakes vs
manageably problematic lakes, inflow demanding lakes
vs outflow demanding lakes, valuable lakes vs costly
lakes and transboundary lakes vs autonomous lakes.
Understanding governance in lakes varies as one lake
is discrete from another lake.

Water Governance and Lake Frameworks

The governance concept in lakes is a few and mostly
attached to the broader water governance meaning. The
widespread definition of water governance is “’the range
of political, social, economic and administrative systems
that are in place to develop and manage water resources,
and the delivery of water services, at different levels
of society” (Rogers & Hall, 2003). Other definitions:
the “combination of functions, performed with certain
attributes, to achieve one or more desired outcomes,
all shaped by the values and aspirations of individuals
and organisations” (Jiménez et al., 2020); the “range of
political, institutional and administrative rules, practices
and processes (formal and informal) through which
decisions are taken and implemented, stakeholders
can articulate their interests and have their concerns
considered, and decision-makers are held accountable
for water management” (Organisation for Economic
Co-operation and Development, 2018); and the political,
social, economic and administrative systems in place
that influence water’s use and management,” which
“essentially, who gets what water, when and how,
and who has the right to water and related services,
and their benefits” (UNDP-SIWI Water Governance
Facility, 2023).

In water governance, there are four notable indicator
frameworks: the OECD Water Governance Indicator
Framework, the Transboundary Waters Governance
Assessment, and the UNDP-SIWI Water Governance
Indicator Framework are popular, while the SIWI Water

Governance Indicator Framework’s practical application
is the latest.

The OECD Water Governance Indicator Framework
was adopted in 2015 and endorsed by 184 stakeholder
groups or governments (i.e., 37 OECD member
countries, 7 Non-member countries, and 140 stakeholder
groups) (Organisation for Economic Co-operation and
Development 2023). These indicators consist of three
main dimensions clustered into several principles:
effectiveness (i.e., clear roles & responsibilities;
appropriate scales within basin system; policy
coherence; and capacity), efficiency (i.e., innovative
governance; regulatory frameworks; financing; and data
& information) and trust & engagement (i.e., integrity
& transparency; stakeholder engagement; trade-offs
across users, rural and urban areas, and generations; and
monitoring & evaluation) (Johns & VanNijnatten, 2021).

The Transboundary Waters Governance Assessment
includes seven expanded categories: governance
architecture, governance process, stakeholder engage-
ment, ecosystem pressure, ecosystem state, social justice,
and human well-being (Mahon et al., 2016). The UNDP-
SIWI Water Governance Indicator Framework contains
four fundamental dimensions: social (equitable use),
economic (efficient use), political (equal democratic
opportunities), and environmental (sustainable use)
(Jacobson et al. 2013).

The SIWI’s practical application of the Water
Governance Indicator Framework encompasses the three
central dimensions in activities: functions (i.e., policy
& strategy; coordination; planning & preparedness;
financing; management arrangements; monitoring, evalu-
ation & learning; regulation; and capacity development),
attributes (multi-level; participation; deliberation;
incisiveness; accountability; transparency; evidence-
based; efficiency; impartiality; and adaptiveness)
and outcomes (i.e., enabling conditions; behavioural
change; change in social and environmental conditions;
and sustainability and resilience of changes achieved)
(Stockholm International Water Institute 2020).

In lakes, there are two known conceptual governance
frameworks: Integrated Lake Basin Management
(ILBM) is recognised, and Adaptive Integrated Lake
Basin Management (AILBM) is recent.

The ILBM was the foundation of the Global
Environment Facility (GEF) project of the Lake
Basin Management Initiative and pursued to assist
the Integrated Water Resources Management (IWRM)
approach (International Lake Environment Committee
Foundation 2005). The ILBM framework is classified to
provide the managers and stakeholders with sustainable
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lakes and basin management. This framework has
six rudimentary governance constituents: institutions,
policies, participation, information, technology, and
finance (Nakamura & Rast, 2014; International Lake
Environment Committee Foundation, 2023).

The AILBM has utilised an integrative design
by extracting the IWRM, ILBM, and Adaptive
Management and Governance (AMG) (Cookey et al.,
2016). The AILBM framework intends to measure
governance and management’s impact and performance
to secure the lake basin’s sustainability. This governance
framework has two comprehensive components:
the diagnostic measures (sectors, stressors, resource
systems, institutions, actors, and resource management
system) and the prescriptive assessment (adaptability,
collaboration, resilience, decentralization, integration,
and participation) (Cookey et al., 2018).

Overall, water governance and lake frameworks
are undermined and debilitated, not because the idea
does not exist but because it provides excessive
conceptualisation. This is almost identical to the
stretching’s problem, where abstraction is availed to
include numerous things in a different context, that the
descriptive becomes fuzzier in applying (see Collier
& Mahon, 1993; Carlsson, 2017). The governance
and indicators are captured too big, which is usually
burdensome in clarifying and assimilating on a large
scale. This is true in distinct lakes (e.g., small and big
lakes, tropical and temperate lakes, natural and artificial
lakes, congested and sparse inhabited lakes, single-
boundary and transboundary lakes) in deploying the
context-specific situation where the standards, effects,
and/or implications are conceivable loosely. So, the
governance and frameworks are mostly promiscuously
connected, apart from the Government criterion, which
is securely direct, constant, and essentially indispensable
in lakes. Thus, these necessitate restricting the broad
concepts and indicators by instituting Lake Governance.
Introducing Lake Governance’s concept must focus on
the foremost reference— Government, and more so,
requires reductionist or parsimony— the simplest way
to understand and explain the lake‘s situation.

Lake Governance

Altogether, Lake Governance‘s concept is wanting
and indeterminate, as the Government, its pivotal
exemplification should be put forward at the forefront.
In other words, Lake Governance must stress the
concept by decisively emphasising the Government's
impacts. More so, Lake Governance‘s jargon is less

recognised since the idea is cursorily used without being
thoroughly clarified in lakes, and its conceptualisation
is seldom described and explicated in the literature.
In checking the books and journal articles on lakes
via Google Scholar, Lake Governance‘s concept is
mentioned yet meager, as mostly, the term was touched
on but without explicitly defining the significant
meaning (e.g., Brillo, 2016; Brillo 2017a; Grover &
Krantzberg, 2018; Sanjaliwala & Bhargava, 2021). Only
two cases in journal articles consider the concept; one
alludes to Lake Governance as urban governance, and
the other secure Lake Governance to the government
(i.e., Brillo, 2023a; Nath, 2021). Overall, the existing
written works manifest a void in the literature; thus,
this concept requires thoroughly discussed and firmly
established.

Lake Governance is crucial and decisive about
Government, but the other enduring constituents must
also be present, as the collection entails to be integral.
That is to say, Lake Governance with Government exists
but not alone, as the other lake‘s criteria, particularly
the concept of collective people, development, and
conservation, are consequential and necessary. The
Government is dominant in Lake Governance since, in
the long run, this authority will be the one to decide
on a lake‘s issues. The other constituents must also
be materialised and functional, bearing in mind the
interrelationship among them if a lake will develop
and advance. The collective people are anchored
and viewed as critical in a lake, as the inland water
is not always alone but regarded as an associate of
the populace. The development and conservation are
accounted for in the literature but usually discord
and occasionally separated studies on lakes. Often in
lakes, the development studies are secured in social
sciences, and the conservation studies are presided in
natural sciences, while both scientific studies are less
tackled the Government‘s concept, nor more engaged
the collective people (see Brillo, 2015; Brillo, 2023a).
Overall, the criteria— Government, collective people,
development, and conservation concepts, are minimally
scrutinising the whole interplay in the lakes.

Thus, Lake Governance should be considered
sufficiently recognised in the lake‘s dialogue. Lake
Governance'‘s central variables must be embedded and
attached, where the Government leads, the development-
conservation associate and the collective people enhance
the constituents. In a simple way, y = f(x), whereas “y”
is the lake and “x” is the function of Lake Governance,
as Government, development, conservation, and the
collective people are operationalised efficaciously (see
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Figure 1). Altogether, this design utilises the various
constituents with the desire to embrace the concept and
capture a broader understanding of Lake Governance.

Lake Governance’s Constituents:
Government, Development-Conservation,
and the Collective People

Lake Governance refers to political processes where
authority and power are employed in administering and
managing the lake and the collective people vis-a-vis
development and conservation. The authority and power
are equated to institutional legitimacy and capacity
concerning the lake and its people’s advancement. In
Lake Governance, the Government is primary among
the lake’s institutions, typically corresponding to the
local governments and/or governmental agencies (e.g.,
Brillo, 2017b; Brillo, 2017¢). The Government’s concept
is mainly an administrative and managerial function,
especially decision-making and implementation in
the lake, whether policies, rules, or regulations. More
so, the administration and management are vital
and fundamental in the collective people whenever
the lake’s resources are used and/or the issues are

decided. There are quintessential instances of lakes,
such as aquaculture, irrigation, power generation, and
potable water, where the populace’s interests with the
Government are regularly engaged and overseen (e.g.,
Borja, 2012; Brillo et al., 2017a; Brillo et al., 2019;
Brillo, 2020). Thus, the Government should always be
constant in the lake, either ameliorating or addressing
the general public.

Development and conservation are essential in the
lake, particularly in advancing the collective people,
protecting the inland water, and assimilating their
consequences. Broadly, the development concept refers
to enhancing, discerning, and sustaining the lake’s
economic and societal enterprise undertaking. The
economic-societal enterprise is critical in exploiting
and establishing the lake’s assets and activities with
the populace. There are typical examples of lakes, such
as fish farming, tourism, agriculture, and livelihood,
which affect the lake’s resources and inhabitants(e.g.,
Anastacio & Brillo, 2020; Brillo, 2017d; Brillo et al.,
2017b, Mendoza et al., 2019). Broadly, the conservation
concept refers to maintaining, preserving, and/or
restoring the lake’s physical and biological environment
function. The physical-biological environment is

Figure 1: Lake Governance: Lake, Collective People, Development, Conservation, and Government.
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indispensable in tackling biotic and abiotic factors
concerning the lake’s features and biodiversity in
relation to the populace. There are typical examples
of lakes, such as water quality, fisheries, flora,
morphometry, and stratification, impacting the lake’s
resources and communities (e.g., Briddon et al., 2022,
De Leon et al., 2022, Brillo, 2023b; Paller et al., 2021).

The collective people are intrinsic in utilising
development and committing to conservation in
lakes. The collective people concept pertains to
addressing, emphasising, and settling the lake°‘s
common community concerns. The common community
is imperative in carrying out the general public‘s
objectives and interests vis-a-vis confronting the
society and its lake. Theoretically, society and the
lake are manifestly associated and inseparable across
development and conservation progression, as both are
unopposed but conjointly. But if the collective people‘s
objectives and interests are distinguishable from the
development-conservation goals, then the operation
would be inadequate in comprehending the lake‘s
problems and complications. One perspective alone is
finite in understanding the people-lake‘s concerns and
circumstances, which usually results in unintended,
unintentional, or inadvertent actions and solutions. The
classic example here is the dwindling issue of the Aral
Sea, the earlier time, the world‘s fourth-largest lake.
The Aral Sea water utilised economic development
by constructing irrigation for cash crops disregarding
ecological conservation, consequently shrinking the
lake and dwindling the ecosystem (see Loodin, 2020;
Micklin, 2010; Usmanova, 2003).

Concluding Remarks

When the collective people‘s objectives and interests are
incompatible and irreconcilable, the lake‘s development
and conservation goals are unfulfilled and threatened,
and thus, typically, the government is necessary. The
government entails entering the lake to remedy the
problem bearing public good. If the government is
absent or inactive in the lake, rectifying the obstacles and
outcomes are often unaddressed. Also, if the government
is missing or inoperative, the nongovernmental
organisation, such as a nonprofit organisation (NGO),
usually comes into the vacuum to assist in the lake.
Although favourable, this nongovernmental organisation
is frequently temporary, as it is exhausting to sustain in
the long run, such as discontinuing funds or changing
priorities due to ramifications. Thus, eventually,
the government, whether local government and/or

government agency, will have to enter if the lake‘s
collective people’s concerns and the development-
conservation goals are addressed and reconciled.
Mostly, this authority is dominant and more capable
(than nongovernmental organisations) of engaging the
intent and involving the populace. The local government
and/or government agency must be present and active
in intervening in the lake’s issue to make it right. This
is pivotal when the groups ‘interests are poles apart in
the lake, as the government becomes obliged to assert,
settle, and decide on the diverse stakes. There are no
other institutions better to harmonise and rectify the
barriers than the government. Thus, the government is
crucial, the utmost consequential in Lake Governance,
where this central position interlocks the collective
people in development and the lake in conservation.
All the Lake Governance‘s constituents do not exist
in a vacuum, as the government is often the crux and
hence cannot be left without it.

Governance‘s concept is well-established, and
the water-lake frameworks are introduced, but this
term has many, and their dimensions are complex,
making it complicated and demanding to utilise
the lakes. Lakes have various domains, issues, and
repercussions; consequently, the governance and
framework s conceptualisation is challenging to capture
and comprehend their complexity. Hence, translating
and employing Lake Governance is more suitable,
as the concept and the framework are brief, direct,
and concise, and more so, assimilate the essentials
distinctly. That is to say, it should be straightforward
and elementary to easy to use and understand,
especially for the ordinary public or common users of
the different types of lakes. Thus, this term ought to
embrace simplicity and parsimony to be manageable
and steady in focusing and concentrating on its
foremost reference. Lake Governance, which is seldom
mentioned and more so explained in the literature, must
be recognised and established in the lakes discourse.
So, Lake Governance’s conceptualisation should be
obliged as the center, and its conceptual framework
contributes to the scholarly literature by tying up the
rudimentary but vital lake’s constituents—collective
people, development, conservation, and Government.
Ideally, Lake Governance is equilibrium and positive-
sum constituents, but in reality, the benefits are unequal
and/or unbalanced. With this, Lake Governance is all
about addressing disproportionate multiple and diverse
collective people through development interests and/or
conservation concerns in the lakes, which as a rule, via
the Government.



6 Bing Baltazar C. Brillo

Acknowledgements

The author expresses gratitude towards the anonymous
reviewers but takes full responsibility for the final
manuscript.

Declaration

This report is original. No conflict of interest. No data
sharing applies.

References

Anastacio, N.J. and B.B. Brillo (2020). The potentials for
ecotourism development of Tikub lake: The obscure small
lake of Tiaong, Quezon, Philippines. Asian Journal of
Water, Environment and Pollution, 17(4): 53-58. DOI:
10.3233/ATW200051

Bevir, M. (2012). Governance: A very short introduction.
Oxford University Press, Oxford, United Kingdom.

Borja, A. (2012). Multi-stakeholders’ efforts for the
sustainable management of Tadlac Lake, the Philippines.
International Lake Environment Committee Foundation
(ILEC). Retrieved fromhttps://satoyama-initiative.org/
case_studies/multi-stakeholders-efforts-for-the-sustainable-
management-of-tadlac-lake-the-philippines/

Briddon, C., Metcalfe, S., Taylor, D., Bannister, W., Cunanan,
M., Santos-Borja, A., Papa, R.D. and S. McGowan (2022).
Changing water quality and thermocline depthalong
an aquaculture gradient in six tropical crater lakes.
Hydrobiologia, 850: 283-299. https://doi.org/10.1007/
s10750-022-05065-7

Brillo, B.B. (2015). The status of Philippine lake studies:
Scholarly deficit on social science studies and on small-
lake research. Asia-Pacific Social Science Review, 15(1):
78-101.

Brillo, B.B. (2016). The case of Yambo lake, San Pablo City,
Nagcarlan and Rizal, Laguna, Philippines. The Social
Sciences, 11(23): 5693-5702.

Brillo, B.B. (2017a). The politics of lake governance:
Sampaloc lake, Pandin lake and Tadlac lake of the Laguna
de Bay Region, Philippines. Asia-Pacific Social Science
Review, 17(1): 66-79.

Brillo, B.B. (2017b). The governance of the seven crater
lakes, San Pablo City, Philippines. Asian Journal of Water,
Environment and Pollution, 14(2): 13-25.

Brillo, B.B. (2017¢). Local governance of Gunao lake,
Tikub lake and Dagatan lake: The small lakes of mount
Banahaw-San Cristobal-Malepunyo Corridor, Philippines.
Lakes & Reservoirs: Research & Management, 22(2): 1-8.

Brillo, B.B. (2017d). Intricacies, challenges and implications:
The governance of Tadlac lake, Los Banos, Laguna,

Philippines. International Journal of Water, 11(4): 376-
394.

Brillo, B.B. (2020). The status, governance and development
of Gunao lake: The little-known lake of Dolores, Quezon,
Philippines. Asian Journal of Water, Environment and
Pollution, 17(1): 27-33. DOI: 10.3233/AJW200003

Brillo, B.B. (2023a). Government, premier leader and
small lake’s people vis-a-vis lake governance. Social
Sciences-Basel, 11(4): 165. DOI: https://doi.org/10.3390/
socscil1040165

Brillo, B.B. (2023b). Underlying cornerstone of Bunot
lake, Palakpakin lake, and Calibato lake: Aquaculture
structure, road infrastructure, and legal easement. Science
& Engineering Journal (SciEnggJ), 15(2): 181-191.

Brillo, B.B., Anastacio, N.J., Dicolen, E. and R. Baconguis
(2017a). Governance and development of Tikub lake,
Tiaong, Quezon, Philippines. Taiwan Water Conservancy
Journal, 65(4): 1-13.

Brillo, B.B., Quinones, E. and A. Lapitan (2017b).
Restoration, development and governance of Dagatan
lake, San Antonio, Quezon, Philippines. Taiwan Water
Conservancy Journal, 65(1): 44-54.

Brillo, B.B., Bello, R. and E. Serrano (2019). The
administrative performance of the Laguna lake development
authority on the small lakes of the Laguna de Bay Region,
Philippines. Asia-Pacific Social Science Review, 19(4):
29-43.

Carlsson, L. (2017). Policy science at an impasse: A matter of
conceptual stretching. Politics & Policy, 45(2): 148-168.
DOI: https://doi.org/10.1111/polp.12196

Collier, D. and J. Mahon (1993). Conceptual ‘stretching’
revisited: Adapting categories in comparative analysis.
The American Political Science Review, 87(4): 845-855.

Cookey, P.E., Darnsawasdi, R. and C. Ratanachai (2016).
A conceptual framework for assessment of governance
performance of lake basins: Towards transformation to
adaptive and integrative governance. Hydrology, 3(1): 12.
https://doi.org/10.3390/hydrology3010012

Cookey, P.E., Darnsawasdi, R. and C. Ratanachai (2018).
Adaptive integrated lake basin management (ailbm) —
social-ecological system (ses) framework for assessing
governance performance of lake basins: Case study
of Songkhla lake basin (slb), Thailand. FAO Expert
Workshop, Rome, Italy.

De Leon, J., Fujibayashi, M., Petilla, F.M.,Yumul, B.IL.,
Mendoza-Pascual, M., Papa, R.D. and N. Okuda (2022).
Identification of aquatic consumer trophic pathways in four
volcanic tropical lakes using fatty acid biomarkers. Journal
of Limnology, 81(1): 2070. https://doi.org/10.4081/
jlimnol.2022.2070

Grover, V. and G. Krantzberg (eds.) (2018). Lake governance.
CRC Press, Taylor & Francis Group, United Kingdom.

International Lake Environment Committee Foundation
(ILEC) (2005). Managing lakes and their basins for



Governance Concepts, Frameworks and Lake Governance’s Conceptualisation 7

sustainable use: A report for lake basin managers and
stakeholders. ILEC Foundation, Kusatsu, Japan.

International Lake Environment Committee Foundation
(ILEC) (2023). Integrated lake basin management.
Retrieved from https://www.ilec.or.jp/en/activities/
sustainablelake/

Jacobson, M., Meyer, F., Oia, 1., Reddy, P. and H. Tropp
(2013). User’s guide on assessing water governance.
UNDP-SIWI Water Governance Facility, Stockholm,
Sweden.

Jiménez, A., Saikia, P., Giné, R., Avello, P., Leten, J., Lymer,
B.L., Schneider, K. and R. Ward (2020). Unpacking water
governance: A framework for practitioners. Water, 12(3):
827. https://doi.org/10.3390/w12030827

Johns, C. and D. VanNijnatten (2021). Using indicators
to assess transboundary water governance in the great
lakes and Rio Grande-Bravo regions. Environmental
and Sustainability Indicators, 10: 100102 https://doi.
org/10.1016/j.indic.2021.100102

Kaufmann, D., Kraay, A. and M. Mastruzzi (2010). The
worldwide governance indicators: Methodology and
analytical issues. Retrieved from https://papers.ssrn.com/
sol3/papers.cfm?abstract_id=1682130

Loodin, N. (2020). Aral sea: An environmental disaster in
twentieth century in central Asia. Modeling Earth Systems
and Environment, 6(December): 2495-2503. doi: 10.1007/
s40808-020-00837-3

Mahon, R., Fanning, L., Akrofi, J., Bertule, M., DeStefano,
L., Forslund, A., Glennie, P., Heileman, S., Talaue
McManus, L., Nijsten, G-J., Rast, W. and K. Uusimaa
(2016). Comparison of governance assessments conducted
by the transboundary waters assessment programme
components. UNEP, Nairobi, Kenya.

Mendoza, M., Briones, J.C., Itoh, M., Padilla, K.S.A., Aguilar,
J., Okuda, N. and R.D. Papa (2019). Small maar lakes of
Luzon Island, Philippines: Their limnological status and
implications on the management of tropical lakes — A
review. Philippine Journal of Science, 148(3): 565-578.

Micklin, P. (2010). The past, present, and future Aral sea.
Lakes & Reservoirs, 15(3): 193-213. DOI: 10.1111/j.1440-
1770.2010.00437.x

Nakamura, M. and W. Rast (2014). Development of
ilbm platform process: Evolving guidelines through
participatory improvement. ILEC and RCSE, Kusatsu,
Japan.

Nath, S. (2021). Managerial, clientelist or populist? Lake
governance in the Indian city of Bangalore. Water
International, 46(4): 524-542. https://doi.org/10.1080/02
508060.2021.1926827

Organisation for Economic Co-operation and Development
(OECD) (2018). Implementing the Oecd principles on
water governance: Indicator framework and evolving
practices. OECD Publishing, Paris, France.

Organisation for Economic Co-operation and
Development (OECD) (2023). Oecd principles on
water governance. Retrieved from http://www.oecd.
org/cfe/regionaldevelopment/oecd-principles-on-water-
governance.htm

Paller, V.G., Magcale-Macandog, D., de Chavez, E.R.,
Paraso, M.G., Tsuchiya, M.C., Campang, J., Pleto, J.V,,
Bandal, M., Cabillon, Y.C., Elepafio, A., Macaraig, J.R.
and D. Mendoza (2021). The seven lakes of San Pablo:
Assessment and monitoring strategies toward sustainable
lake ecosystems. Philippine Science Letters, 14(1): 158-
179.

Rogers, P. and A.W. Hall (2003). Effective water governance:
Background paper. Global Water Partnership Technical
Committee, Stockholm, Sweden.

Sanjaliwala, M. and M.B. Bhargava (2021). An institutional
analysis of Gundalav lake governance. /n: Natural
Resource Governance in Asia (eds. Ullah, R., et al.).
Elsevier, The Netherlands. DOI: https://doi.org/10.1016/
B978-0-323-85729-1.00008-6

Stockholm International Water Institute (SIWI) (2020). New
framework on water governance for practitioners. SIWI,
Stockholm, Sweden.

The World Bank (1994). Governance: The world bank’s
experience. The World Bank, Washington D.C., USA.
UN Global Compact (2021). Governance. Retrieved from
https://www.unglobalcompact.org/what-is-gc/our-work/

governance

UNDP-SIWI Water Governance Facility (2023). What is
water governance? Retrieved from https://siwi.org/why-
water/water-governance/

Usmanova, R.M. (2003). Aral sea and sustainable
development. Water Science & Technology, 47(7-8): 41-
47. DOI: 10.2166/wst.2003.0669

Worldwide Governance Indicators (2022). The worldwide
governance indicators project. Retrieved from http://info.
worldbank.org/governance/WGI



Asian Journal of Water, Environment and Pollution

Volume 19 Number 5 September, 2022

Contents

Editorial
U Snapshot

Bias-Corrected IDF Curves From Satellite-Based Rainfall for HoaBinh
Province, Vietnam

Doan Thi Noi and Nguyen Tien Thanh
Application of Vegetation Index to Assess the Sustainability of Coal Mines in India
Chanchal Chauhan, Aariz Ahmed and R Srikanth
Elimination of Zinc Ions (Zn*?) from Synthetic Wastewater Using Lemon Peels
Suadat Mustafa Mohammed Al-Hermizy, Suha Ibrahim Salih Al-Ali,
Israa Abdulgader Abdulwahab and Mohammed Nsaif Abbas

Comparative Review and Performance Evaluation of Various Solar PV System
Reconfigurations

Mona Sharma, Smita Pareek and Kulwant Singh

The Impact of COVID-19 Infection on Prognostic Effect of Liver Laboratory Markers
and Disease Outcome

Randa R. Ghamyes, Hayjaa M. Alhamadani and Mohammed I. Rasool
Experimental Study for Benzene/Water Removal by Air Gap Membrane Distillation
Divya Gaur, Kailash Singh, Sushant Upadhyaya and Shiv Om Meena

Comparative of Green-Synthesis of Bimetallic Nanoparticles Iron/Nickel (Fe/Ni) and
Supported on Zeolite SA: Heterogeneous Fenton-like For Dye Removal From
Aqueous Solutions

Maysoon M. Abdul Hassan, Sahar S. Hassan and Ahmed K. Hassan
Pollution Control and Monitoring System with ML Based Analysis
Ekansh Bhatnagar and Manoj Sharma

Regulatory Effect of Thyroxine on Calcium and Phosphorus Metabolism in Tissues
of Common Indian Toad

K. Mohanty, S. Pattnaik, G. Mishra and B.B. Kar

Climate Change and Its Impact on Cardiovascular Indices among Male Paddy Cultivators
While Engaged in Manual Reaping Task

Ayan Chatterjee, Sandipan Chatterjee and Shankarashis Mukherjee
Multi Kernel Support Vector Machine for Particulate Matter Estimation
Deepak Gaur, Deepti Mehrotra and Karan Singh

Calculating the Geoelectrical Parameters of Selected Wells in Al-Ishaqi
District - Salah Al-Din Governorate/Central Iraq

Riyadh M. Rashid, Nawfal H. Ali and Muhana M. Ahmed
Optimal Power Flow Through Hybrid Power System Using Metaheuristic Hybrid Algorithm
Naveen Kumar and Ramesh Kumar

An Ecological Comparison of Benthic Invertebrate Communities Between Sewage
and Tigris River Water — Baghdad

Rasha Ahmed Hashim

Application of Remote Sensing and GIS Techniques to Evaluate the Morphological Analysis
of the Tehlawi River Basin, Diyala District, Eastern Iraq

Sarteel Hamid Enad Al — Shammary and Sattar Obaid Maiws Al-Mayyahi

Environment News Futures

i

11

23

31

37

43

53

67

73

83

89

97

103

113

121
129




