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ABSTRACT

Water problem is one of the most severe global problem. Thai people have been facing both quantitative
and qualitative problems of water for decades. Northern region is the main headwater of Thailand where
Ping, Wang, Yom and Nan are the main watersheds. Therefore, the heads of those 4 rivers are extremely
important for Thai people. The four communities including MaeLaOop, MaeChiangRaiLum, PhaTang and
DongPhapoon are selected as case studies which located in Ping, Wang, Yom and Nan watershed
respectively. Each watershed locates in different geographic condition. Therefore, those communities
analyzed and solved their own problems by different ways of management. MaeLaOop community,
representative of Ping watershed, came across the drought and flood seasonal problems by designing and
constructing three-layer check dams. These check dams worked also as “wet firebreak” to limit the forest
fire area. PhaTang community, representative of Yom watershed, has been facing flooding and soil erosion
problems in rainy season. The local people constructed numbers of local material-based check dams to
come across those problems with friendly atmospheric community. MaeChiangRaiLum community from
Wang watershed and DongPhapoon community from Nan watershed have been facing severe logging
problem which lead to drought and landslide problems. The local people constructed numbers of low cost
and local material check dams along the mountainous slope with creating and effective forest restoration
project. The “highland wet forest” could narrow down the problems. Not only adult activities, but also local
teenagers, as youth power, keep running their activities under the concept of environmental sustainable
development.

1. INTRODUCTION river length, watershed area and annual precipitation
(Table 1) of the 4 watersheds are very important to do the

Thailand is located on South-East Asia Region, in what is
research design.

known as the Indochina Peninsula. The climate is tropical,

with three distinct seasons: a hot season from March to Table 1 Geographic information of Ping, Wang, Yom and Nan
mid-May, a rainy season caused by the southwest watersheds.

monsoon, which generally runs from mid-May to October, Watershed

and a dry and relatively cool season from November to Ping Wang Yom Nan
February, when the north-east monsoon, coming from the Length (Km.) 715 460 735 740
Asian continent, prevails. As same as other countries in the Watershed 34,534 10,793 | 24,047 | 34,682

tropical zone, Thai people face the water-related seasonal area (sq.km.)

problems along the year. The six months of rainy season Annual 1.132 1100 | 1204 | 1287
annually damage huge areas of northern, central and
southern part of Thailand by flooding, whilst the 3 dry

precipitation

(mm.)

months damage most area of north-eastern and northern
part of Thailand according to severe drought problem.
Thailand is an agriculture country. Approximately 34 % of

This project was designed together between University
researchers, government organization so-called Hydro and

. . . N agro informatics institute and members of the local
total Thai population are farmers (agriculturists)!). . ) i L
. . communities. The project was aimed to use scientific and
Therefore, drought and flooding are the most important R R
. . . . technology application to solve or at least minimize the
national problems. The geographic information including ) )

water-related problems in the 4 areas of northern Thailand
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where upstream of the 4 main rivers, Ping, Wang, Yom and
Nan Rivers are located. In addition, community forest and
youth activities were also included in the process of
implementation and environmental awareness to keep
these outputs of the project sustainably transfer after
ending the project.

2. METHOD

2.1 Community selection criteria

According to the 4 main river basins of Thailand, one
active and successful community was selected from each
river basin. The main criteria were consisted of 1) located
in both drought and flooding problem area 2) located
outside the national irrigation area 3) low income
community 4) community members have high concern in
environmental aspect.

2.2 Participatory project planning

The meeting along University researchers, Hydro and agro
informatics institute researchers and community leaders
and committee were conducted at each community
locations. The area analysis including Geographic
information, water balance (water budget, water demand),
forest cover, soil types, agricultural activities and so on,
were collected and analyzed for the next step of

management.
2.3 Data collection

Man survey and Geographic Information System (GIS)
survey were used to obtain the area GIS position and slope.
The general information, including agricultural activities,
local people attitudes, history and background of the
community were obtained by direct interview. Annual
precipitation data was collected from Hydro and Agro
Informatics Institute Report [2!. Hydrologic data including
stream water level, velocity, depth, discharge, stream
width and substrate types were collected in situ seasonally.

2.4 Implementation

After obtaining all data, the water resources management
was designed and constructed. The mountain irrigation
pipeline, check dams 4, ponds and water storage were
constructed under the community need, geographical,
ecological and hydrological criteria.

The community forest and youth environmental activities
were also designed for local community utilization and
environmental awareness.

3. RESULTS

After field survey and exhaustive consideration, the four
communities were selected as Mae La Oop from Ping
Watershed, Mae Chiang Rai Lum from Wang Watershed,
Pha Tang from Yom Watershed and Dong Phapoon from
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Nan Watershed (Figurel).

Figure 1 Thailand map with the selected communities in
Ping, Wang, Yom and Nan Watersheds (indicated in

larger circles)

The 4 selected communities have been facing problems as
annual drought in dry season and flood in some year as
shown in Table 2.

Table 2 Annual water problems occurring in the four
selected communities

Mae LaOop | Mae Chiang | Pha Tang Dong
Rai Lum Phapoon
Drought Drought and | Flooding in | Drought
and soil erosion | rainy season | without
flooding with sandy | with  soil | water
without substrate erosion storage
water
storage

According to the geographic, ecological and hydrological
data analysis, the integrated water resource management
was discussed and designed how to solve the problems
based on area data and community benefit.

Mae La Oop Community, Ping Watershed: eight rock
check dams were participatively constructed along the
stream. In addition, the connecting pipe lines were laid to
connect the irrigation pond to newly constructed concrete
storage (Figure 2). These systems are used for agricultural
and household purposes. 1,230 residents have been
receiving benefit from the project. There is enough water
for household use.

Mae Chiang Rai Lum Community, Wang Watershed: ten
rock-bamboo check dams (Figure 3) were constructed
along upstream area of stream tributaries according to
increase the humidity to riparian areas of the stream, whilst
three concrete-bamboo check dams were constructed



downstream for water storage in stream. The storage water
was used for agriculture purposes. 1,200 residents in 293
houses have been receiving benefit from this project. In
addition, more water and higher humidity was increased in
huge forest area which resulting higher biodiversity.
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Figure 3 Rock-bamboo check dam

Pha Tang Community, Yom Watershed, five onsite material
check dams were constructed by local people with friendly
help from the officers of Doi Phu Nang National Park.
These check dams are used for community forest and
agriculture purposes. The collaboration between residents,
University researchers and national park officers created
very friendly relationship with green and moisture forest
output.

Dong Pha Poon Community, Nan Watershed, two old
concrete check dams and two old rock check dams were
re-constructed and 3 new rock check dams were
constructed. In addition, 5 concrete water tanks were also
constructed. These water supply systems are used for
agriculture and household purposes. After project, the
residents could come across the drought problem with
higher humidity of their community forest.

Environmental Awareness from Youth Activities

The young generation members of each community
discussed with the adult residents and University
researchers for planning on environmental/ecological
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activities. The University researchers and national park
staff created ecological/biodiversity workshops which
aimed to educate and train local youths and adults to create
their own project for natural streams and forest. Most
youths from each community planned and started the
forest restoration project. Thousands of seedlings of native
trees have been prepared for planting in the forest where
the water resource management adult projects were
conducted. Long term water and tree growth monitoring
projects have been carried on with local adults, youths and
local government.

4. CONCLUSION

The key successes of this participatory integrated
watershed management are the continuous collaboration
between local communities (adult and youth residents),
government organization (Hydro and Agro Informatics
Institute, National parks and local government) and
University researchers. This collaboration sincerely runs
by ecological, science and technology and indigenous
living concept.
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ABSTRACT (a maximum of 250 words, 248 words)

Many networks have been organized among civilian groups to accomplish their Education for Sustainable
Development (ESD) activities effectively. Here, I describe two examples of the difficult process of
organizing networks. The first is at the school level, and the second at the local area level. (1) School
level: ESD was promoted by UNESCO ASPnet schools (UNESCO-School Network) in Japan, because
the ideas and purpose of ASPnet correspond well with those of ESD. At the beginning, universities
supported the activities of ASPnet schools in neighboring regions; later the number of member schools
increased. The universities then formed an alliance called the ASPUnivNet to support ASPnet schools all
over Japan. The alliance served as a driving force to increase the number of schools to over 1,000.
Recently, these universities and schools joined other stakeholders in creating a consortium. (2) Local area
level: The Kabukuri-marsh area (Tajiri area) in Osaki City in northeast Japan is one example. The area
was recently certified by Globally Important Agricultural Heritage Systems (GIAHS). People made great
efforts to conserve the environment of rice fields in groups including NPOs, NGOs, institutions, and
companies. This area, the “Great Sendai area RCE”, is one of the UN’s Regional Centers of Expertise,
with the Sendai City and Kesen-numa City areas in Miyagi Prefecture. The activities and collaboration
led to this area’s GIAHS certification. The ESD Resource Center was recently founded as the central
institution in Japan. We expect it to be an information center for networks of ESD collaboration.

1. INTRODUCTION

Japan experienced serious pollution, “Kogai”, at
the end of the 20th century and overcame due to
the efforts of people and the unexpected “oil
shock”. In the process, many activities were
carried out in groups, which were organized into
networks. Environmental education (EE) grew out
of this movement, and Education for Sustainable
Development (ESD) was begun after the World
Summit on Sustainable Development in
Johannesburg (2002). Despite a decade of ESD
(DESD, 2005-2014), however, we still face issues
regarding sustainable development. The Global
Action Programme (GAP) on ESD, a follow-up to
the DESD programme is currently being
conducted. The UN adopted SDGs (Sustainable
Development Goals) in 2015. I believe that ESD
will become even more important in the effort to
achieve the SDGs by 2030.

ESD encompasses a wide range of fields. Many
groups (NPOs, NGOs, institutions, companies,
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etc.) have newly organized to promote ESD in
Japan. It is important for these groups to
communicate and collaborate to achieve the SDGs.
From the viewpoint of civilian activism on ESD,
we here consider the organization process of
networks in Miyagi prefecture.

2. Collaboration network centered on a school

In 2002, the year the UN adopted the DESD,
Omose elementary school in Miyagi Prefecture
began EE with the Fulbright Memorial Fund
(FMF) Master Teacher Programme offered by the
Japan FMF (JFMF), established in 1997. This
programme aimed to bring schools in the United
States and Japan together in a collaborative
exchange and education process. Omose
elementary school had a plan to collaborate with
Lincoln elementary school in Wisconsin, USA,
and needed academic support to help implement
the international collaboration on environmental
education. The Environmental Education Center



(EEC) of Miyagi University of Education (MUE)
began support of the school’s activity at the
request of the Kesen-numa Board of Education,
which supervised the Omose school, and
collaborated with the Science Education Center of
the University of Wisconsin-Madison to conduct
the project effectively.

From this experience, we learned of two things
necessary for collaboration with a network
centered on a school. First, there should be a
school leader to promote the project in the school
and colleagues ready to cooperate with that leader.
The principal should endorse the teacher’s activity
and be a good facilitator. In addition, the role of
superintendent is important in Japan, as that
individual supervises the principal. Second, it is
important for the school to open its doors to
stakeholders, and for each stakeholder to gain a
better understanding of the school.

In order to meet the school’s expectations, MUE
developed a new support system. The EEC of
MUE founded the Environmental Library for
Education (ELFE) in 2006 to support EE activities
at school. The ELFE distributes teaching materials,
offers temporary staffing, provides information on
education, and holds teacher-training seminars on
EE. MUE often held meetings on EE and ESD.
One of conclusions after the 2004 meeting was
that it is necessary for schools to establish a
network, and to receive adequate support from
local stakeholders, including NPOs, NGOs,
universities and the local government [1]. The
network of the Omose school was ideal for ESD
implementation, and eventually led to this area
being declared a Regional Center of Expertise
(RCE).

3. Drastic increase of UNESCO ASPnet

The UNESCO Associated Schools Project
Network (ASPnet) was founded in 1953. In Japan,
there were few member schools by 2005.
However, the Japanese government MEXT and
Japanese National Commission for UNESCO
expected ASPnet schools to fulfill their leading
function on ESD, because the education ideals are
very similar. In Japan, ASPnet was called the
UNESCO School Network. MEXT and the
national commission encouraged schools to join
the ASPnet. The number of member schools
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increased drastically during the period of the UN
DESD, mainly because a network of universities
(ASPUnivNet) strongly supported the
membership application of schools and assisted
with ESD activities at those schools [2]. In
Kesen-numa, almost all schools became ASPnet
members during the DESD. The affiliation
influenced the entire country. ASPUnivNet, the
university network to support ASPnet schools, is a
unique network. ASPnet activities contributed to
improving the quality of ESD at each university.

4. Sustainable development activities based on
regional characteristics

The Kabukuri-numa marsh area in Osaki City is
located about 60 km inland from the seashore area
of Kesen-numa City. The marsh, which is
surrounded by rice fields, is small but very famous
as a wintering ground of the greater white-fronted
goose. About 70,000 birds come to the
Kabukuri-numa. This represents about half of the
birds that come to Japan in one season. Many bird
watchers have visited here for the past 50 years.
Some particularly enthusiastic visitors were called
Kabukuri-Genjin (primitive man), because they
looked like curious foreigners in the eyes of
residents. The Genjin knew well the value of
nature of this area. People often say “native people
do not always notice the value of their hometown,
but youth, aliens, and cranky people often notice
the real value of the region.” In this area, residents
are learning the value of the Kabukuri-marsh from
the aliens called Genjin and are accepting of them.

There appear to be three reasons for the
acceptance of aliens in this area. First, under the
leadership of the mayor at that time, Mr. Mineura,
a few young farmers traveled to Germany for
agricultural training for a short period every year.
Therefore, many youth gained an international
perspective. Second, the area has a culture of
regarding environmental conservation as
important. Kabukuri-marsh has been used as an
anti-flood and irrigation pond. People in this area
have treated nature well for a long time. Third,
residents make a point of generously accepting
foreign visitors, probably because young leaders
have had the experience of agricultural study in
Germany.

The EEC of MUE nominated the Kabukuri area as
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a learning model field for wetlands under the
Field Museum Concept, while Kesen-numa was
selected as a seacoast field, and Sendai as a model
field of consumptive urban city. EEC did research
on the environment and often held training
sessions for school children in the area [3].
Through these sessions, children enriched their
understanding of the nature of wetlands. People in
the area protecting the wild goose received
materials from MUE to form a group, the
“Numakko-club”, in 2000. The club often held
field trips to convey environmental education in
the Kabukuri-marsh. They held informal
gatherings to discuss what the local government
should do to conserve the marsh. Such gatherings
played an important role in the conservation of the
marsh.

In this way, collaboratiive groups and networks
were organized in the Osaki City area. As a result,
the area was certified as a RCE and inscribed as a
registered wetlands under the Ramsar Convention.
In 2005, RCE became a regional center for
promotion of ESD all over the world. Also that
year, the Izu-numa and Uchi-numa area, including
Kabukuri-numa marsh (Miyagi Prefecture) was
registered under the Ramsar Convention.

A change then occurred in farmer residents. In
2012, they started “Green tourism”, a kind of
agritourism. Visitors can now take a relaxing
holiday in a rural area and experience farm work.
In this way, the people of this area increased
awareness of and openness toward sustainable
development. In 2018, Osaki City (including the
Kabukuri-marsh) was certified as a Globally
Important Agricultural Heritage Systems, GIAHS
by the FAO. The accumulative power of citizens
led to the success of this GIAHS.

5. UN Regional Centers of Expertise

The UN University proposed the idea of RCEs in
2004. “The great Sendai area RCE” was originally
organized by MUE, Sendai City, Tajiri-Town
(currently Ohsaki City) and Kesen-numa City, and
certified as one of the initial seven RCEs in the
world [4]. Sendai City was known as advanced
administration, for example, de-spike tire
movement. Kesen-numa was famous for ESD and
afforestation activity for oyster farming. Before
the RCE designation, people in the three cities
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performed their activities independently, and did
not feel the need to collaborate. However, they
seemed to recognize the meaning of RCE through
information exchange after it was established,
because they were able to cherish the features that
made their area different from other areas. UNU
currently has 164 RCEs listed globally [5].

6. Strengthening networks for SDGs

In 2015, the UN adopted 17 SDGs (Sustainable
Development Goals) to be achieved by 2030. ESD
is vital for the implementation of these SDGs. The
issues of sustainable development can sometimes
result from technological development, while
some issues will be cleared by the science itself.
The development of sustainable science is
required. ESD covers a very wide range of
academic disciplines. Therefore, information
exchange between networks is important. Recently,
the ESD Resource Center was founded as the
central institution in Japan. The center has 8
regional branch-offices. We expect it to serve as a
hub for networks of ESD collaborating with each
other. Toward the realization of SDGs, we raise
awareness and conduct ESD activities effectively
through the networks.
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M.A.T.H. for Yaman ng Lawa: Strategies for Sustainable
Development of the Wealth of the Lake
The Case of Laguna De Bay, Calamba City, Philippines
BUEN, Cynthia Caburnay; GUERRERO, Eufrocino J., and ESPINO, Tessa Mar L.
City Agricultural Services Department, City Government of Calamba
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ABSTRACT

Yaman ng Lawa (YNL) or Wealth of the Lake Project started as a research project funded by the Research
Institute of Humanity and Nature, Japan and implemented by the LakeHEAD Research Team from Japan
and University of the Philippines. It primarily aims to provide avenue for exchange of ideas between the
scientists and local fisherfolks.

The City Government of Calamba adopted the YNL concepts and principles; used them in designing
programs for fishery resource management. The project was implemented using the adaptive
community-based management approach, wherein the “technology” used comes from the fisherfolks,
adapting to their needs, and was backed-up by scientific principles.

To ensure the sustainability of the YNL project impact, the City Government of Calamba through the City
Agricultural Services Department designed the M.A.T.H. in Adaptive Co-Management of Fishery
Resources as implementing strategies of the project. M.A.T.H. stands for: M — Mentoring the future
generation; A — Accessing partnership; T — Technology and Information Dissemination; H — Home and
Family-Based Approach.

For almost six (6) years, through the implementation of M.A.T.H. strategies, YNL continuously became a
project that celebrates environmental success and embodied social commitment of the City of Calamba
that can also be adopted and implemented in other lakeshore communities in the Philippines. Through
M.A.T.H. lakes and humans can co-exist harmoniously, leading to sustainable development of the wealth
of lake resources, benefitting the community around it.

1. INTRODUCTION

Laguna de Bay, formerly known for its economic and
historical value, is now characterized in its extremely

the idea of Yaman ng Lawa (YNL) Project. The project’s
purpose was to be a venue for exchange of ideas between
the local fishermen and scientists; harnessing the wealth

stressed ecological statem With the current status of
Laguna De Bay, there is an urgent need for projects that
will focus on conservation and management of fishery
resources in the city.

In 2012, the City of Calamba, particularly the fishery
sector experienced a series of tragedy that cause great
loss to livelihood of fisherfolks. First, the fish kill in May
2012 that reduced the aquaculture production. Second,
the damages caused by the heavy flooding brought by
Habagat (southwest monsoon) that lasted for three long
months.

The incidence of fishkill and heavy flooding paved the
way for the local fishermen to meet the research team
from RIHN, Kyoto, Japan and the University of the
Philippines Los Bafios (UPLB) who are part of the
LakeHEAD (Lake Health, Environment, Agriculture and
Diversity) Project. The series of meetings gave birth to
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of the lake stored in the indigenous knowledge of the
local fisherfolks.

2. METHOD

The study was conducted at Calamba City, Laguna,
Philippines from January to April 2018. Calamba City is
one of the 27 municipalities around Laguna De Bay, is
located in the southwestern part of the lake. Case study
approach was used to focus on the dynamics present
within the case of fishery resource management of
Calamba City. Key informant interview and focus group
discussion with city officials, barangay (village) leaders
and fisherfolk leaders (FARMC) were conducted.
Secondary data from 2011 to 2018 were collected from
available records at different agencies in the City
government and BFAR.



3. RESULTS AND DISCUSSION

Fisheries in Calamba City

Ten (10) out of the 54 barangays of Calamba were
located in the shore of Laguna De Bay. Fishery was a
major source of livelihood by more than 1,700 families in
Calamba City. Fishing activities includes capture
fisheries, aquaculture, fish vending, fish processing, and
fish workers.

The Yaman ng Lawa Project

The Yaman ng Lawa or Wealth of the Lake Project is a
research project that served as a platform for sustainable
management and utilization of the Laguna Lake
resources.? The project was conducted by the LakeHEAD
(Lake Health, Environment, Agriculture and Diversity)
Research Team composed of the researchers from
Research Institute for Humanity and Nature (RIHN),
Kyoto, Japan and the University of the Philippines Los
Bafios (UPLB) from 2011 to 2014. In the City of
Calamba, the project was implemented from December
2012 to November 2013. The main objective of the
project is to harness the wealth of Laguna Lake stored in
the indigenous knowledge of the local fisherfolks through
series of dialogues, seminar and joint field works. The
fisherfolks, through the Calamba City FARMC (Fisheries
and Aquatic Resources Management Council), functioned
as the community based researchers in action (COBRA).
They provided valuable assistance to the researchers in
the studies under the Yaman ng Lawa Project. Studies
include the following: survey of fisheries production data,
early warning system for fishkill, interpretation of
biosignals, identification of indigenous aquatic plants,
and observation of traditional fishing practices.

Yankaw Fish Garden and Fish Protected Area

One of the traditional fishing practices that were
highlighted is the effect of yankaw (a fish aggregating
device) in the fish behavior. Yankaw, composed of
tamarind (Tamarindus indica) or  kamatsili
(Pithecellobium dulce) branches, were used as traditional
fishing gear in Laguna De Bay. Yankaw was then used as
part of the management strategies of the Fish Protected
Area, thus giving birth to the Yankaw Fish Garden and
Fish Protected Area (YFG). Since, Laguna de Bay is a
freshwater body and there is no mangrove area, the
yankaw placed inside the fish protected area simulates the
functions of the mangrove roots, providing shelter for the
fish. In addition, the yankaw also released tannins and
flavonoids that improved the quality of the water around
it and is favorable for the growth of aquatic plants in the
area, thereby providing a ground conducive for the
breeding and reproduction of fishes.®

ML.A.T.H. for Yaman ng Lawa

Yaman ng Lawa Project becomes a platform for
sustainable management and utilization of Laguna Lake
Resources. The City Government of Calamba adopted the
YNL concepts and principles; used them in designing
programs for fishery resource management. The project
was implemented using the adaptive community-based
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management approach, wherein the “technology” used
comes from the fisherfolks, adapting to their needs, and
was backed-up by scientific principles. Programs
implemented under the YNL Project includes activities
towards environmental conservation, law enforcement
and livelihood upliftment of the fishing families.

To ensure the sustainability of the YNL project impact,
the City Government of Calamba through the City
Agricultural Services Department designed the M.A.T.H.
in Adaptive Co-Management of Fishery Resources as
implementing strategies of the project. M.A.T.H. stands
for: M — Mentoring the future generation; A — Accessing
partnership; T — Technology and Information
Dissemination; H — Home and Family-Based Approach.

Mentoring the future generation

Advocacy to conserve and protect Laguna De Bay should
not stop in the present generation of fisherfolks. Calamba
City FARMC continuously shares their knowledge and
advocacy to the students from different schools and
universities. Educational tours, environmental researches,
dialogues and seminars were conducted regularly.

o - e
A A ’ '
Fig. 1 Learning by Doing: Educational exposure trips of
students includes actual hands-on fishing experience,

demonstrations and dialogues with local fisherfolks.

Accessing partnership

Conservation of fisheries resource is not a one-man-job.
It’s a responsibility of everyone, young and old, private
and government, students and professionals, civic and
religious, local and international. Calamba City is
continuously tapping every networks and partnership
available for any type of support. Figure 2 showed the
networks and partnership formed through the YNL
Project between government institutions, local
government unit, scientists and academe, private sector,
community and fisherfolks. Support received includes
technical assistance, trainings and capability building
seminar, provision of fishery inputs, livelihood support,
financial assistance, insurance program, cash/food for
work program, law enforcement and legal assistance,
disaster preparedness and emergency response, among
others.

Technology and Information Dissemination

Appropriate technology and correct information were
disseminated to the local fisherfolks and communities
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through the conduct of regular FARMC meetings at
barangay levels. IEC materials which includes pamphlets
and tarpaulins were prepared and distributed to the
fisherfolks and concerned communities. The use of social
media in fast and wider information dissemination were
also used effectively.

Home and Family-Based Approach

The goal of the YNL Project does not end in lake
conservation but ultimately to alleviate the fishing
families from poverty. Calamba City FARMC designed
strategies to include all the members of the family in its
advocacy such as livelihood upliftment programs such as
training on value adding of fisheries products, and
establishment of fisherfolks cooperative; values
formation and moral recovery program for fisherfolks
children, marriage course and counselling for couples;
and family day celebration.

) G

" Private Sector
’

)

&
:

H

3 k‘
e

Community
Fig. 2 Convergence for Yaman ng Lawa

Impact of M.A.T.H. for Yaman ng Lawa
Environmental Impact

The declaration of a portion of the lake that was closed
for fishing activities, is one of the known effective
management strategy in fishery management. The area
chosen by the fisherfolks and the LGU greatly considered
the water flow and presence of aquatic plants. By closing
the area and declaring it as fish protected area, a
“sanctuary” was provided for the fish species, thereby
increasing fish population and simultaneously increasing
the fish production.

Water quality on that part of the lake was observed to
improved, as indicated by the different biosignals. There
was improved growth of aquatic plants (Hydrilla
verticillata), not just inside the FPA but also in its
surrounding waters.

Impact in Fish Production and Food Security

The effects of Yankaw Fish Garden and Fish Protected
Area in the improvement of water quality, enriched
growth of aquatic plants and conducive breeding and
reproduction of fishes; as well as the intensive campaign
against illegal fishing; have direct impact on the amount
of fish production. There were increasing trend in annual
fish production from capture fisheries observed from 201
to 2017 as shown in Figure 3. Daily fish catch of
fisherfolks increased from average of 5-10 kg per fishing
effort to average of 15-25 kg. Fisherfolks reported fish
catch of as high as 100-150 kg during the peak season
(July to October).
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Fig. 3 Annual Municipal Fish Catch 2013-2017 (in MT)

Promotion of people s participation and empowerment
Yaman ng Lawa does not only address the environmental
issues and food security, but also empowers the
fisherfolks to be responsible and to be part of the solution
in fishery management.

4. CONCLUSION

For almost six (6) years, through the implementation of

M.A.T.H. strategies, YNL continuously became a project

that celebrates environmental success and embodied

social commitment of the City Government of Calamba
that can also be adopted and implemented in other
lakeshore communities.

1. Mentoring the younger generation will ensure that
genuine concern for the conservation of lake
resources will continue in the future.

2. Accessing partnership with all agencies, government
and private, will greatly ease the implementation and
of programs and will complement one another in
attainment of development goals, environmental
conservation and economic benefit.

3. Technology and Information dissemination must be
done effectively, harnessing the use of updated
technology for a wider impact and benefits.

4. Home and Family-Based approach will guarantee the
active participation of the whole family in the
advocacy and programs.

MATH is a strategy that can be learned and implemented,
not just in schools, but also in lake conservation. Through
M.A.T.H., lakes and humans can co-exist harmoniously,
leading to sustainable development of the wealth of lake
resources, benefitting the community around it.
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ABSTRACT

Lake Lanao in Mindanao, the southern part of Philippines, is one of the world’s ancient lakes. It is a cultural heritage of
the Meranaws and a strategic economic resource of the country being a major source of hydropower. The lake is an im-
portant source of water, subsistence and livelihood for the Meranaws. However, unsustainable agricultural practices,
pollution, illegal logging, as well as the series of dams constructed along the Agus River, the lone outlet of the Lake,
have caused deterioration of the Lake. If left unabated, the livelihood, health, and food security of Méranaws will be se-
riously affected. Following the sustainable human development framework, the My Lake Lanao Project (MLLP) at-
tempts to addresses these multiple and interconnected problems of the Lake and lakeshore communities. Interventions
include community-based development projects integrating livelihood and Lake conservation, education and awareness
campaigns mobilizing school-based and community-based youth. MLLP adopts collaborative participatory processes,
evidence-based approaches and need-responsive programs. Employing a modified action research approach, this study
examines the social processes of MLLP implementation, focusing especially on the responses of local communities and
their level of awareness on existing programs for the protection of the Lake. The research reveals the crucial role of col-
laboration among local communities, non-government organizations, local governments and the academe, as a collective

agency, in attaining the objectives of poverty alleviation, environmental conservation and peace advocacy.

1. INTRODUCTION

Lake Lanao in Mindanao, the southern part of
Philippines, is one of the world’s ancient lakes. It is a
cultural heritage of the Meranaws, the Muslim peoples
inhabiting the area since precolonial times. It is a strate-
gic economic resource of the country being a major
source of hydropower. The lake is an important resource
for subsistence and livelihood of the Meranaws. Howev-
er, unsustainable agricultural practices, pollution, illegal
logging, as well as the series of dams constructed along
the Agus River, the lone outlet of the Lake, have caused
the Lake to deteriorate. If left unabated, the livelihood,
health, and food security of Méranaws will be seriously
affected. Many fears that this will be a factor which in-
creases their vulnerability to recruitment by extremist
groups.

Cognizant of these realities, and the priorities of
Millineum Sustainable development goals (SDGs) the
project My Lake Lanao for a Peaceful Mindanao (MLLP)
was drafted. US Embassy in Manila provided the funds
while the College of Arts and Social Sciences (CASS) of
the Mindanao State University-Iligan Institute of Tech-
nology provided management backup and direction-
setting. Following sustainable human development
framework (Hasnat 2009, Pelenc et al 2013) , the project
had the following objectives: (1) to empower local com-
munities to protect and develop Lake Lanao; (2) to create
a cadre of environmental advocates that promote the con-
servation and protection of Lake Lanao. (3) Facilitate
production of locally-adapted materials for environmental

advocacy and awareness and cultural heritage campaign.
The project sought to improve the quality of life of the
people in the communities and widen their choices
through community-driven responses which would thwart
the destruction of the environment, generate sustainable
livelihood opportunities, and reduce sources of conflict,
thus enabling them to not only provide for their own
needs, develop their human capabilities, and live long
and healthy lives but also to ensure that future genera-
tions will also be able to do the same.

2. METHOD

The actors, termed stakeholders, in this re-
search are the implementers of the MLLP - a collabora-
tive undertaking among the following: the funder!, the
academe?, the partner non-government organizations and
people’s organizations (NGOs & POs). Traditional action
research requires that the “actors” themselves conducts
the inquiry with the primary reason that the actors can
automatically improve or refine interventions as deem fit
with the changes and shifts of social conditions (see
Sagor 2009). In this case, research is carried out by the
academe but with close contact with field implementers,
the NGOs and POs. Data gathering are done during regu-
lar meetings with collaborators, field visits of the acad-
eme and exchange of e-mails, texts (SMS) and phone
calls among them. Action research gives primal impor-
tance to relevance and effectiveness of the interventions
to the project participants who are themselves the users of
the data or information.

1The US Embassy in Manila provided funding support for the first year of this program.

2 A composite team from the Department of Sociology and Department of English of the College of Arts and Social Sciences,
Mindanao State University-lligan Institute of Technology, a university very close to the study/project area. This university is

well-known to the locals in the Lanao areas.
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3. RESULTS

Following the MLLP components, the follow-
ing are the outcomes of the project:

Pre Project Planning and Partnership Building

MLLP started with pre-project meeting where
collaborators met and leveled-off on the MLLP’s aims,
processes and intended outcomes. In these preliminary
meetings, collaborators agreed on general project
process, identification of project and community partners,
logistical arrangements and reporting.

MLLP Summit-Workshop

A 3-day workshop participated by government
representatives, law enforcers, youth leaders, academics,
NGOs, religious leaders, legal aid clinicians, environ-
mental experts, and community representatives identified
factors which contribute to the degradation of the Lake
Lanao watershed area and came up with possible solu-
tions. To aid participants in proposal making and project
pitching, lectures on Strategic Thinking and Visioning
were conducted. Participants were given time to craft
proposals, with the assistance of the CASS MLLP team
and legal aid clinicians3.

A Facebook Group (My Lake Lanao Project) was
created which served as a venue for participants to share
their ideas and experiences. Proposals were posted on the
group page and subjected to peer review prior to final
submission.

Rapid Appraisal Study

CASS spearheaded the conduct of a baseline study
on the beliefs and attitudes of communities in the Lake
Lanao watershed area regarding lake conservation, liveli-
hood opportunities, and sources of conflict. Also, the
baseline study inquires on the existing policies on Lake
Lanao conservation and development. Results of the
baseline study served as input in the design of the MLLP
awareness campaign and community mini-projects.

Community Development Projects

Ten communities have been the recipients of
MLLP development project. Each was given a grant of
Php250,000.00 (US$5,000). The following are communi-
ty-based projects facilitated by five (5) partner NGO/PO:

a. Livelihood & Environmental Conservation -
through Recycling, establishment of Abaca nurs-
ery and production of organic fertilizers like
vermi-composting. Implemented in (4) commu-
nities by the Al-Mujadilah Development Foun-
dation, Inc (AMDFTI)

b. “Fish for Peace” - a livelihood project with care
for waters and environmental advocacy facilitat-

ed by the NGO partner , Dansalan College
(1DC) Alumni Association.

c. Agro-reforestation Project in the uplands of Lake
Lanao watershed. This is facilitated by the De-
partment of Sociology & Anthropology of the
sister-university, Mindanao State University-
Marawi City.

d. Sab't Lanao Project, an awareness campaign for
saving Lake Lanao with components in (1) Mul-
ti-sectoral Seminar Workshop on Solid Waste
Management (2) Community Clean-Up Drive
and (3) Art for Earth Day activity. This is im-
plemented by a youth organization, the Inspired
Young Optimistic Guild (IYOG)

e. Assisted Natural Regeneration Project with
components: (1) agroforestry (2) livelihood (3)
establishment of Herbal and Vegetables garden
facilitated by NGO partner, ABAG Inc.

f. Fish Cages with three components: (1) Waste
Management and Disposal projects (“May Pera
sa Basura”); (2) livelihood support project, fish
cages, (3)establishment of herbal and vegetable
gardens facilitated by NGO partner, ABAG Inc.

Awareness Campaign and Advocacy

Advocacy initiatives, on the other hand, focused
on the critical role of Lake Lanao as a cultural heritage
and an economic resource. It consisted of four sub-
projects: (1) Ranao Monster, a large format children’s
book written in English and Méranao; (2) advocacy train-
ing for 37 elementary public school teachers in Marawi
City and Lanao del Sur; (3) a short film making contest;
and (4) a documentary on MLLP. The first two were im-
plemented by advocacy partners from MSU-Marawi,
with CASS supervision, while the other two were directly
implemented by CASS. The book was distributed to ele-
mentary schools in Lanao del Sur while the two winning
entries for the film competition were shown in class-
rooms in various schools in the province.

Culminating Summit of MLLP

A two-day culminating summit was conducted at
the end of project period. This was attended by represen-
tatives of project communities, partner NGOs and POs,
academics, LGU officials and students. Some environ-
mental activists were also invited. Project implementers
shared about their experiences, the projects and activities
they have embarked, shared their plans for sustainability,
including possibilities of replication of successful
projects to other similarly-situated communities. A reflec-
tive session was also conducted which helped identify the
facilitating factors - supporting and hindering factors -
and challenges encountered.

Project Evaluation

3Thisisa group of Filipino lawyers who have been beneficiaries of a program under the US Embassy in Manila.
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A private group, Future by Design Pilipinas facili-
tated the post project evaluation of MLLP. The process
involved reflective sessions where participants reflected
on their learnings and experiences over the past year.
They shared how the situation in their respective com-
munities has changed with the implementation of MLLP.

4. DISCUSSIONS

At the outset, MLLP ensured a mechanism that
will be effective in bringing the project into its intended
outcomes. A collaborative team was organized which
then decided to gather all actors in the project to have a
pre-project summit to do leveling-off - on the conditions
of the Lake and the communities, and affirm the project’s
intentions, and to decide on project interventions that will
address social and environmental issues they collectively
decide to pursue. In like manner, a culminating summit
was done at the end of first year of the project where
stakeholders presented outputs and learnings from their
engagements.

(1)To empower local communities to protect and develop
Lake Lanao .

Community-based projects is the flagship com-
ponent of MLLP. Ten communities embarked on a project
they themselves collectively identify. They created liveli-
hood opportunities, thus contributing to the poverty situa-
tion and the attainment of food security. Moreover, the
project helped facilitate proper garbage disposal instead
of throwing them into the lake. Instead, the people use
the garbage to make vermi compost which is sold as or-
ganic fertilizer. Quarrying which has resulted in the silta-
tion of Lake Lanao, has been minimized as people with
an alternative source of income through tilapia cage
farming. The use of floating fish cages is important be-
cause it ensures that other fishes in the lake are not af-
fected by the presence of tilapia.

(2) To create a cadre of environmental advocates that
promote the conservation and protection of Lake Lanao.

MLLP has facilitated the establishment of a
network of advocates for environmental conservation for
Lake Lanao. Aside from developing environment-con-
scious income-generating projects in the communities,
the youth group was able to embark on an active advoca-
cy on environmental enhancement like the “clean up”
activity of Sumpitan Falls, which rivers flows into the
Lake. The public school teachers and students produced
several information, education campaigns (IEC) materials
- short films, large-format book for children, advocacy
materials for schools. During the Culminating Summit
of MLLP, stakeholders brainstormed and decided on
strategies of sustainability of their respective projects. 4

(3) Facilitate production of locally-adapted materials for
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environmental advocacy and awareness and cultural her-
itage campaign.

The talents and skills of the young Meranaws
artists were tapped and given mileage in the produc-
tion of short films, story books and posters for the
MLLP. These were well-appreciated by the communi-
ties as their art carries Meranaw cultural symbols and
messages. On another realm, the cultivation of abaca
in some project sites has served as an effective deterrent
to cutting trees. Agro-reforestation efforts have con-
tributed to combatting the effects of climate change. Re-
cycling projects have helped promote sustainable con-
sumption and production patterns. More than 80% of
stakeholders or actors - community-based - are women.

5. CONCLUSION

The project was able to facilitate an empowering
realization among stakeholders that Lake Lanao is not
just an economic resource but is actually an integral part
of the identity of Meranaw as a people. Inspired by sus-
tainable human development framework, communities
committed to continue efforts to save Lake Lanao. As the
MLLP experience has shown, attaining the objectives of
both poverty alleviation and environmental advocacy
require the collaborative effort of government, civil soci-
ety, the academe, and the community, as a collective
agency, with the capacity to to decide and implement cor-
responding strategies to make change they desire.
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ABSTRACT

The reservoirs made by the Dutch colonial government in Jakarta have undergone drastic changes in the
role of the community over the last one hundred years. The purpose of this study was to find out how the
communities negotiate with the government and compete with private business interests. The research
method is observational and depends on an in-depth interview as a key informational source. The results
of the study indicate that the changing role of the community is caused by, (1) water resource laws do not
provide space for the participation of local communities; (2) the land around the reservoir is controlled by
the private sector for urban expansion; (3) the reservoirs have changed in function from agricultural
irrigation to flood control; and (4) many reservoirs are polluted and silted. Some communities that
demonstrate the capability of managing the reservoirs are largely dependent on the following factors, (1)
social ties within communities that affect solidity in determining the importance of managing reservoirs;
(2) the role of village community leaders in establishing relations with the government as a crucial step
toward the success of negotiations in the management of reservoirs; and (3) the combination between the
two factors already listed affects the success of a community competing with private developers in
reservoir management. This study concludes that the community's ability to maintain relationships with
stakeholders demonstrate their capability in taking on the role of managing reservoirs also influence the
continuity of the respective reservoir’s function as a water source.
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1. INTRODUCTION

Artificial reservoirs constructed in the Dutch colonial era
in the capital region of Jakarta and its surrounding areas
have changed drastically in numerous ways over the last
one hundred years or so. This study examines some
communities around the reservoirs that have remained in
the last few generations, who are trying to maintain their
management of the reservoirs in order to take advantage
of water resources. This community effort is no easy feat,
as the government has regulated the management of
reservoirs through laws that restrict access to them and
the opportunities to participate in their maintenance as
members the public. The purpose of this study is to find
out how local communities can survive for the following
generations, negotiate with governments and compete
with private business interests.

2. METHOD

This research project uses the following method (1)
reviewed regulatory documents related to the
management of reservoirs; (2) observed the relationship
between the community and the reservoirs; and (3)
conducted in-depth interviews with key informants who
live around the reservoirs.

3. RESULTS

Reservoirs in the Greater Jakarta area are land and water
controlled by the state. Management of reservoirs is the
responsibility of the local government, which in this case
is the Department of Public Works. Meanwhile, the
people who live around there generally have a historical
relationship both in terms of development, utilization,
and mythology. The history of the relationship between
society and reservoirs are generally formed from the
colonial period to the present. However, management of
reservoir at this time by the Department of Public Works
generally places less emphasis on
involvement.

community

Table 1. The role of community of seven reservoirs in
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Jakarta reservoir was large enough | Betawi Cultural Village
in the past but not currently. | being  built by the
provincial government of
Jakarta.  However the
people are not involved in
the process of
development.
Gintung, After flash floods due to the | After the governor of
South dam collapse, the | Banten and South
Tangerang surrounding community is | Tangerang mayor's
more concerned with the | husband was arrested by
management of reservoir. A | KPK, funding assistance to
community has been formed | communities that manage
to maintain the reservoir reservoir are reduced, so
the community is rather
inactive
Cihuni, The community plays a role | Reservoir management
South in the retention of the | threatened by Sumarecon’s
Tangerang reservoir’s presence there as | involvement and used as a
"common  property," in | private facility
conflict with the Sumarecon
Cipondoh, The community acted to | Land around the reservoir
Tangerang manage it in the past but not | has been dominated by
City at present, because it | Alam Sutera and housing
functions as an agricultural | will be built. Residents
irrigation which is not | will be relocated and the
working anymore area of the reservoir will be
used as a tourist site as part
of the Alam Sutera
residential area.
Binong, The Binong community has | Land around the reservoir
Bekasi built a non-governmental | has been controlled by the
organization called Walatra, | Delta Mas and waste water
which has established rules | generated from residential
in the management and | areas, markets, and
preservation of reservoir, | households is dumped into
including planting trees, | the territory around the
making water installations, | reservoir.
and maintaining  public
participation in its
management
Tonjong, Community's role in | Land on the edge of
Bogor managing  reservoir  has | reservoir to be taken over
decreased along with the | by private residential and
diminishment of its | restaurant business.
irrigational function. The | Household waste goes into
role of management is | the reservoir, and
practiced by the village | community participation in
government, among others, | the management of
through the planting of trees, | reservoir is declining
and the involvement of the
community in the form of a
working  relationship  in
wages.

Jakarta
Situ Role and involvement Problems in the
management of Situ

Pluit, North | Workers root out FEceng | There is a large number of
Jakarta Gondok and utilize the plant | households living around
for craftmaking within a | the reservoir. Their
community project based. | relationship  with  the
They also utilize the | reservoir tends to degrade
reservoir as a household | and reduce the function of
waste disposal. reservoir. Resettlement to
flats that are being built are
not enough to
accommodate all

households.
Babakan, Their role in the | Reservoir has become a
South management and utilization | tourist  attraction, with

Community involvement in the management of reservoirs
have existed towards: the overall development of
reservoir, their maintenance in an infrastructural as well
as environment sense, the use of clean water as a daily
source, the irrigation of rice fields, aqua-culture, and
tourism, the ritual of sedekah bumi
(thanking-earth rituals) as a form of internalizing cultural
values in

as well as

Several
formed

the management of reservoir.
around the reservoirs also
organizations to preserve the container reservoir, such as
the Walatra in Binong reservoir area; other communities
created organization-based on community neighborhood
institutions (Rukun Tetangga/Rukun Warga). Various
forms of community involvement in the management of
reservoirs have declined. These changes happened,
among others, by the land use changes around reservoirs
during the period of the 1980s until now.
At  this the
management of reservoirs are declining in correlation

communities

time, communities’ involvement in
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with the reduced utilization of reservoirs for their daily
needs. Less intensive communities’ involvement have led
to the changes of reservoirs management responsibility,
being allocated solely to the Department of Public Works.
Meanwhile, the communities around reservoirs are
increasingly being subject to urbanization, affecting
reservoirs conservation in general. Many reservoirs in
Jakarta area are declining in their functions as a result of

the weakness of local community involvement.

4. DISCUSSION

The role of the community in the management of Situ has
changed, with the overall tendency being that it is less
instrumental and less involved. This is caused partly by:
(1) Rules established by the government do not provide
space for public participation in the management of Situ;
(2) Land around the Situ, particularly outside Jakarta, is
increasingly dominated by the private sector, especially
housing, offices, malls and other forms of infrastructure
that comprise a “new town/city”; (3) Situ in Greater
Jakarta have changed in function from rice irrigation
system to flood control; and (4) Many Situ in Jakarta
have simply not been cared for properly. Among other
problems, many Situ are experiencing pollution and are
silting up because the involvement of local communities
in the management of the Situ is very low.

Table 2. The parameters of the role of community in the
management of reservoir

Criteria for Parameter
participation 5 4 3 2 1
A | Relations Mana- Maintain Defen- Not Condo-
with the ged by -ed by ded bya | maintain ned by
commu- commu- | the com- small -edbya | thecom-
nity nity munity number commu- munity
of group nity
1 | Pluit
2 | Babakan
3 | Gintung
4 | Cihuni
5 | Cipondoh
6 | Binong
7 | Tonjong
B | Stakehol- | Multi-sta | Multi-sta Only a Stakehol There is
der keholder | keholder small ders no
involve- involve- involve- group of | involved involve-
ment ment ment is stakehol- only ment of
less ders' govern- stakehol-
involve ment ders
ment
T Pl :
2 | Babakan
3 | Gintung
4 | Cihuni
5 | Cipondoh
6 | Binong
7 | Tonjong
C| Benefits Provide Provide Provide Less No
for the benefits benefits benefits provide benefit
commu- for many to the toa benefits
nity parties local small to the
commu- number local
nity of commu-
people nity
1 | Pluit
2 | Babakan
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3 | Gintung
4 | Cihuni

5 | Cipondoh
6 | Binong

7 | Tonjong

Some communities that demonstrate roles largely depend
on the following factors are (1) social ties within the
community, especially those established through kinship,
brotherhood and hereditary history, affect the solidity of
the community in determining the interests around the
control of the reservoirs; (2) the role of village
community leaders, especially the village head in
establishing communication and good relations with the
local government. This is crucial to the successful
negotiation in the control of the dam; and (3) the
combination of solidity and cohesiveness contributes to
the success of a community competing with private

developers in terms of reservoir control.

5. CONCLUSION

This study concludes that the community's ability to
maintain relationships with stakeholders, especially the
government and the private sector, affects the role of the
community in the management of reservoirs. Some
communities that fulfil their role in the management of
reservoirs also influence the continuity of reservoir
function as a water source.
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ABSTRACT

Phayao Lake is one of the most important lake in Thailand and provides many benefits to the city of Phayao and lake
basin. Settlements, agriculture, tourism and fishing are some of the major uses of the lake basin, making community
involvement a necessary component of its management. The aim of the study was to explore the knowledge and
perceptions of local communities regarding; the critical problems, situation of the lake management and possible future
research direction Three key processes were carried out including 1) collect and synthesize available knowledge from
previous research articles and publications, 2) integrate lake development plans with available knowledge, and 3)
determine strategic research directions for the lake using stakeholder participation. More than 200 research articles have
been published in the past decade. Most of the studies were related on the lake but only a few of them have been used in
policy making process or development plan. Future lake strategic research directions could be determined in four main
areas; development of ecosystem balance for sustainable use of natural resources; development of economic potential
especially tourism competencies; restoration of social issues and management deregulation; improvement of inhabitant
health status. The vision and strategies of the lake research and development were also pointed out by participatory
process. Lesson learned from this study was lake management should include the integration of academic research, local
government development plan, and stakeholder participation.

1. INTRODUCTION water quality, particularly low dissolved oxygen, is near a
critical level for the survival of fish'®.

ecosystem degradation, Phayao lake has been subjected

Phayao Lake is the international recognition wetlands Apart from

situated in the northernmost of Thailand. It is a semi

-natural wetlands including a permanent freshwater lake to management problem, which is threatening the habitat

covering an area of approximately 1,980 hectares with a diversity and recreational opportunities. Although many
mean depth of 1.7 m and located at an altitude of 380
meters above sea level. It is a significant residence for
freshwater fishes and water birds'". The lake is fed by 13
small channels. Phayao city is situated on the southeastern

fringe ofthe lake. The lake empties to the east, via the Ing

research works have been done by many researchers,
only a few of them were considered for lake development
planning process by policy makers. To avoid research
redundancy and encourage people participation in lake
management, we used research methodology as a tool for

river which empties into the Mekong river in Chiang Rai
Province'?. Phayao Lake is a habitat for diverse aquatic
living groups and services as a community source of
freshwater fish, water supply, freshwater irrigation, and is
also used for recreation and tourism. There are 13 local
fishery communities around the lake. Forty-seven species
have been recorded ®. Recently, Phayao lake has
experienced water quality problems due to population
expansion in and around Phayao municipality. Moreover,
many cultivations surrounding the lake, mainly rice crop,
are also sources of agricultural pollutants. The lake itself
is gradually becoming shallower as a result of high
particulate deposition from inflow streams and the
accumulation of aquatic detritus. In some places, poor

bringing policy makers, community, and academia to
work together. This research aims to explore the
knowledge and perceptions of local communities
regarding; the critical problems of the lake; technical and
political situation of the lake management; possible
future strategic research direction for ensuring positive

change towards the sustainability of the lake.

2. METHOD

Three key processes were carried out in this
study including 1) collect and synthesize available
knowledge from the previous reports and publications, 2)
current situation review and integrate lake development
plans, and 3) identify the research directions of the lake
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by various stakeholder participation. Literature review of
previous lake research was done from 21 research
databases. Collected articles were analyzed for their
contexts and findings which can be utilized for
development plan. Current status and lake development
plans of lake related government organizations were also
reviewed by Ad Hoc committee. Focus group meetings of
10 stakeholder groups from upstream to downstream
were conducted. These groups comprise of policy makers
(governor and head of provincial public organizations),
water users in upstream, midstream and downstream
areas, upstream forest conservation network, fish farmers,
local fisherman, researchers, private business associations
and tourism business operators, local industries, NGOs,
and youth group. Total people participated in these
activities were 874. SWOT analysis, Space matrix
technique, Strategic Position & Action Evaluation matrix,
and gap analysis were used to determine research
direction from stakeholder opinions. Overall results from
these activities were used to define the lake sustainable
developmental goals and research directions.

Fig.1 Map of Thailand and satellite image of the studied

area Phayao Lake, Thailand.

3. RESULTS

From literature review of 21 research database,
more than 200 publications/research articles related to
Phayao lake and vicinity areas have been recorded. These
research works were done by more than 120 researchers
from many universities and research institutions in
Thailand. Most of the lake available researches were
related on natural ecosystem, social issues, economics,
and health studies, respectively. There had been rapid
development in Phayao lake research since 2004 and a
sharp increase in papers since 2008. A keyword analysis
showed that « fishery» , « biodiversity” , « water quality”

sediment", “eutrophication", "Microcystis — aeruginosa,

756

» cyanobacterial blooms", «tourism~ and - participation"
were the most frequently used keywords of the study
subject. Owing to its significant impact on aquatic
ecosystems and economic problems, crucial emphasis has
been placed on climate change and tourism activities
recently. It was found, from stakeholder opinions, that
recent critical problems of the lake are the shallower by
sedimentation, aquatic weeds accumulation, and a
conflict on lake boundary and land used. Strategic
positioning was then created from overall processes and
can be defined as 4 research directions. The first direction
is the proactive strategy for the development of
ecosystem balance in natural resources and environment.
The second direction is the conservative profile strategy
for the development of economic potential and tourism
competence. The third direction is the defensive strategy
to restore the state of society and deregulations. The
fourth direction is the proactive strategy of inhabitant
health status development. Considering the research
directions of the watershed areas of Phayao lake in the
upstream area, the lake surrounding area, and the
downstream area, it can be proposed that the upstream
area should be targeted on natural resource conservation
and restoration. Lake surrounding area should be
emphasized on the ecosystem balance with resources
utilization. Downstream area should be focused on water
resource management from upstream toward downstream.

owledge for lake sustainable developmen

Ecosystem balance Development of Restoration of

and wise use of Economic social issues and

natural resources potential conflicts

Improvement of inhabitant health and management deregulation

Fig.2 Phayao lake research directions from stakeholder

Involvement

4. DISCUSSION

Phayao lake is one of the most important freshwater lakes
in Thailand. It is an attractive site for researchers to
conduct their research. However, most of the research
results have been ignored in policy making and
development planning processes. In this work, we have
brought diverse groups of stakeholder participated from
the beginning so a good cooperation was received. Due to
the complexity and uncertainty of lake environmental
problems, reliable scientific and research information is
needed to inform stakeholder deliberation. This has been
identified as an essential ingredient in any participatory



process'>’. The knowledge and perceptions of local
communities regarding to the critical problems of the
lake, technical and political situation of the lake
management, possible research strategies ensuring
positive change towards the sustainability of the lake
should be integrated for pointing out the lake
development goal The research processes can be used as
a tool for encouraging stakeholder participation in lake
management. A combination of local and scientific may
empower local communities to monitor and manage

environmental {6

change easily and accurately
Participatory processes should lead to higher quality
decisions, as they can be based on more complete
information'”. From this study the results revealed that
local communities were aware of the lake’s problems and
contribution of the participatory approaches to lake
management.  Also,
communities, public and academic institutions was

accepted as key to successful lake management'®’. There

collaboration between the

are a large number of researchers and government
agencies working on the Phayao lake issues. Although
public
participation included in their agendas their actions often
focus on public relations efforts to gain citizen approval
on specific projects rather than incorporating citizens into

numerous government organizations have

the decision-making process.

5. CONCLUSION

In order to design more effective and appropriate
participatory processes, further research is needed to
better understand and prioritize the factors that make
stakeholder participation lead to stronger and more
durable decisions in different contexts. It can be suggested
from this study that to restore and solve the problems of
Phayao lake, the integrated management from upstream
to downstream should be adopted. The important issues
should be prioritized for the efficiency of problem
solving and achievement of the substantial outcomes.
Participatory approaches using research methodology can
improve policy-making processes by providing a role for
reasoned and transparent dialogue between interested
parties. In turn, successful participation promotes active
citizenship, greater social capital and increased trust in
political decisions.
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ABSTRACT

A water culture program titled “Tirta Budaya Situ” was implemented in and around several urban lakes
(situ) within the Jakarta metropolitan area (Jabodetabek). The program encouraged communities situated
nearby to urban lakes to hold activities for maintaining the lakes by launching cultural or sports events in
which direct involvement with the lakes and their surrounding land were practiced. The hypothesis is that
community activities taking place near the lakes will increase people’s awareness of the lakes’ healthy
ecosystems and functions. If communities need an urban lake in their area, they will maintain the urban
lake. The implementation was conducted at Situ Rawa Badung in East Jakarta, Situ Bojongsari in Depok,
Situ Binong in Bekasi, Situ Bungur in Tangerang Selatan, and Situ Gintung in Tangerang amongst others.
“Tirta Budaya Situ” supported the community in striving toward a better environment and has thus far
added more greenery to the land surrounding the lake by planting trees. Community activities such as
cleaning the surrounding lake, cultural festivals, and sport events were supported by us behind the program
by, for example, helping communities find sponsorships for such events. After several years of
implementation, we drew up an evaluation of how the “Tirta Budaya Situ” program managed to support
community activities and strengthen the relationship between community activities and the maintenance of
urban lakes. The results demonstrated that, for certain lakes, the more community activities taking place
around them, the more the lake is likely to be well maintained.

1. INTRODUCTION

Urban lakes (called situ and waduk in Bahasa, tameike in
Japanese), which are natural or man-made lakes, in the
Jakarta Metropolitan area (Jabodetabek) have played
important roles in irrigation, flood
groundwater storage for a long time. Urban lakes in Jakarta
Megacity are in severe condition due to unplanned rapid
economic development, unplanned urbanization, no
proper land use/zoning planning, illegal occupancy and
pollution. Many problems such as land conversion,

control and

sedimentation, domestic & industrial waste/wastewater
pollution, and eutrophication have appeared. Urban lakes
filled with untreated sewage and solid waste are perhaps
the most visible problems, with waste from households
and factories being dumped into urban lakes, leading to
their contamination. Also of note is the total abandonment
of some urban lakes, which generally leads to an excessive
weed growth taking place on the water’s surface. Every
year, flooding occurs, with the water level having reached
up to four meters in 2002, 2004, and 2008.

In order to improve the quality of life of the Jabodetabek
residents, it is urgent to enhance the functions and
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ecosystems of urban lakes and their surroundings.

“Tirta Budaya Situ” is a program for the community-based
management of wurban lakes in Jabodetabek. The
involvement of local people is promoted by the program,
with the intended outcome being the increase in benefits
and services to local people. After several years of
implementation, we drew up an evaluation of how the
“Tirta Budaya Situ” program managed to support
community activities and strengthen the relationship
between community activities and the maintenance of
urban lakes.

2. METHOD

In this research we evaluated the urban lake condition
before and after the implementation of “Tirta Budaya Situ”.
The examined urban lakes fell within eight types of urban
ecosystems within Jabodetabek as described by Henny
and Meutia (2014) "1, Several urban lakes were selected as
representative of their wider location (Table. 1). All data
obtained was analyzed using the Cobweb chart evaluation
method. A detailed interview with local residents was
conducted for each lake. Pictorial questionnaire sheets
were also used for the identification of both fauna and flora



within the urban lakes and their surrounding environment.
The hypothesis is that community activities taking place
near the lakes will increase people’s awareness of the lakes’
healthy ecosystems. If communities need an urban lake in
their area, they will maintain the urban lake.

Table 1 Location of Urban Lake

No. | Name of situ Location Area (ha)
1 | Rawa Badung | East Jakarta 3.80
2 | Babakan South Jakarta 32.00
3 | Binong Bekasi 13.98
4 | Bungur South Tangerang | 3.00
5 | Gintung Tangerang 21.40
6 | Bojongsari Depok 28.25
7 | Baru Depok 2.00
8 | Tonjong Bogor 14.44
3. RESULTS

Before the implementation of “Tirta Budaya Situ”, Situ
Rawa Badung in East Jakarta was in very poor condition
with all aspects considered (Fig.1) while Situ Baru in
Depok City was in better condition in terms of water
biodiversity,
Bojongsari in Bogor City proved itself to have good water

quality, and waterside condition. Situ

quality, biodiversity and hosted beneficial human activity,
although other aspects were very poor (Fig. 2).

Rawa Badung
[East Jakarta)

natural
environment

waterside

aamal ST

history & culure

water guatility

biodiversity

human acthvities

Fig. 1 Cobweb results of Situ Rawa Badung.

Situ Bojongsari

(Depok)
nalural
environment
watersice -.; wealer quatility
p]
management biodhversity

history & culture human activitles

Fig. 2 Cobweb results of Situ Bojongsari.

Situ Babakan in South Jakarta scored excellently for the
maintenance of history, culture and human activities,
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although other aspects such as water quality and
biodiversity were poor. Meanwhile, water quality and
management scored well. Management of Situ Babakan is
conducted by a foundation set up by the local government.
Situ Gintung in South Tangerang boasted high human
activity but other aspects were not as satisfactory and the
management was insufficient, although the lake is
managed by the central government under BBWS. The
management is organized according to a top-down system
and allows for less than adequate community involvement.
Situ Binong in Bekasi Regency scored the highest points
within the following five criteria: natural environment,
waterside, management, history & culture, and human
activities. Meanwhile the criteria of water quality and
biodiversity were good. Situ Binong is managed well by
the local community surrounding the urban lake. Situ
Tonjong, which the local government within the Bogor
Regency attempts to manage, has good natural
environment conditions, although community activities
are considerably less strong. The result demonstrated that
central/local government activity alone does not guarantee
the high quality condition of such lakes, and that the
commitment of the local community is required for
sufficient practices of management overall.

The “Tirta Budaya Situ” program supported the urban lake
and community in striving toward a better environment by
planting trees, made links with private sector to find
sponsorships through CSR and gave an environmental
training to increase people awareness. The evaluation
results after the “Tirta Budaya Situ” program was
implemented showed that in Situ Rawa Badung almost all
aspects improved except water quality which remained in
the same condition (Fig. 3). Various events were conducted
by the community such as fishing competition, tree
planting around the Sifu, a bazar, and hydroponic training
amongst other events. The local government supported the

community in their management of the Situ.
Rawa Badung [East Jakarta)
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Fig. 3 Situ Rawa Badung after “Tirta Budaya Situ”.

Figure 4 showed that in Situ Bojongsari, human activity,
management and natural environment conditions were
slightly improved. The community held a cleaning event
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called Gemes that proved to be a short-term means for
community movement in cleaning up garbage in the Situ,
as well as the weeds that cover its surface. Although local
government provided insufficient effort in supporting
community activities.

Situ Bojongsari (Depok)

natural
environment
5
4 -
waterside /5"‘ H“-,_‘ waler gquatility
3 \
1 \
B \
management ) ’ biodiversity

-

A i

\\.
: b et
history & culture man activities

Fig. 4 Situ Bojongsari after “Tirta Budaya Situ”.

Table 2 show the activities of several urban lakes. The
Table show that few urban lakes host cultural events and
almost all urban lakes are used for fishing activity. Situ
Babakan is located within a Betawi cultural preservation
area, so many events surrounding the lake are related to
Betawi culture. Situ Bungur is similarly characterized by
Betawi culture as the surrounding area is home to Betawi
residents. Situ Binong preserves Sundanese culture by
holding an annual event called Sedekah Bumi. In the case
of Situ Rawa Badung, the community can push the local
government to assist in the management of their urban lake
by policing illegal occupancies around the urban lake.
Table 2 Community Activities at Urban Lake

No. Name Cultural Event Sport Event
1 | Rawa none fishing
Badung

2 | Babakan Betawi culture fishing,
boating,
martial art

3 | Binong Sundanese culture | fishing,
cycling

4 | Bungur Betawi culture fishing,
rowing

5 | Gintung none fishing

6 | Bojong Sari | none fishing

7 | Baru none fishing

8 | Tonjong none fishing

4. DISCUSSION

Urban lakes within the greater Jakarta area have lost their
primary function as irrigation for rice fields. In their
current condition, many urban lakes in Jakarta are
incapable of supporting their intended functions to prevent
flooding, provide water sources for drinking water, as well
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as their capacity to act as water purification sites. We found
there were slight changes in the role and involvement of
the community due to the increase in the awareness of
people regarding the functions of the urban lakes due to
recent flooding, but still this level of consciousness was
insufficient. The participation of local people is essential
considering the failings of government regulations and
policies.

“Tirta Budaya Situ” encourages the participation of local
people to increase their awareness of urban lake
maintenance via a forum established in 2015 for the
communities around urban lakes within the Jabodetabek
area called “Forum Persahabatan Situ-Situ Jabodetabek™.
The forum allows communities to network and learn from
other community’s experiences in how to conduct regular
activities prior to the holding of events such as folklore
festivals, fishing contest or sports events amongst others.

A discussion of two case studies can elucidate our

research: Situ Rawa Badung in East Jakarta and Situ

Bojongsari in Depok city. In the case of Situ Rawa Badung,
after the “Tirta Budaya Situ” program was introduced to

the community, it seemed that the community became

more active and, as a result, the surroundings of the urban

lake improved significantly. Before the “Tirta Budaya Situ”
program was introduced in Situ Rawa Badung, the

community surrounding the lake did not know how to deal

with the urban lake. Although, they had good intentions for

the lake, they lacked the know-how to realize them. After

attending several meetings with the “Forum Persahabatan

Situ-Situ Jabodetabek” with support from the program, the

community of Situ Rawa Badung was inspired to contact

the local government and asked them to support them in

managing the Situ. The same outcome also occurred with

Situ Bojongsari. However, the response of the local

government differed.

5. CONCLUSION

We applied a new water program titled “Tirta Budaya Situ”
for maintaining and protecting urban lakes within the
Jabodetabek area. The idea promoted participation and
collaboration amongst the local community, the private
sector and local government. The results demonstrated that,
for certain lakes, the more community activities taking
place around them, the more the lake is likely to be well
maintained.
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ABSTRACT

Today's current textbooks contribute to the development of future specialists, but while teaching any environmental
problems, it is important for the trained, competent, qualified specialists to develop their vision of the use of the student's
self-study. Therefore, the purpose of our research is to study and analyze a specific environmental problem from a scientific
research point of view. At present, it is already recognized that it is impossible to restore the Aral Sea in the same state and
size. Therefore, we can only talk about stabilizing and improving the already existing situation. Although the governments
of Kazakhstan and Uzbekistan have already responded appropriately and implemented projects that have partially
stabilized the situation in the Aral Sea area, but further concrete actions are still need to improve the complex environmental
situation in the Aral Sea basin, taking into account socio-economic development. September 9-17, 2017 the teachers of the
University of Tsukuba organized a joint expedition of Kazakh and Japanese scholars where they were acquainted with life,
educational institutions and discussed conducting joint research works. Therefore, it is advisable to make specific decisions,
if possible, use space data, unite states and international organizations dealing with this problem and positively resolve this
issue, because today the tragedy of the Aral Sea is not only an internal problem of Central Asian countries and Kazakhstan.

1. INTRODUCTION

In the teaching of environmental problems, the reasons
for its occurrence, based on concrete scientific and
practical information, contributes to the training of future
conscious and qualitative specialists. Today's current
textbooks contribute to the development of future
specialists, but while teaching any environmental
problems, it is important for the trained, competent,
qualified specialists to develop their vision of the use of
the student's self-study. Therefore, the purpose of this work
is to study and analyze a specific environmental problem
from a scientific research point of view; it is possible to
train competent specialists and access to improve its
competence. Guided by these principles, we believe that
the formation of the educational process will be able to
solve many issues.

Based on this we can be said that the reason for the
emergence of the "Aral tragedy" is politics in an effort to
become an independent state of cotton in Central Asia. In
addition, if we look at the basics, causes and consequences
of the Syr Darya and Amu Darya rivers until 1991 and after
Kazakhstan's independence, we can see that human makes
the causes. Currently, 51 reservoirs and gas-power stations
are built up to the Aral Sea, with 13 of them being along
the Syr Darya River, and 38 of them are built [1] along the
Amu Darya River. Currently, the state of the Aral Sea is
divided into three stages. The first phase of today is from
1920 to 1965, the second stage is from 1966 to 1991, and
the third stage is from 1992 to 2018, should be considered
up to these days.
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Fig. 1 Reducing the level of the Aral Sea in the XX century

Since the middle of the XIX century, for the
development of the national economy, ponds and dams of
the Syr Darya and Amu Darya have been divided into two
reservoirs, such as the main arterial artery of the Aral Sea,
without taking into account the possibility of nature. In the
first stage (1920-1965), eight reservoirs were constructed
in the Syr Darya River: two of them are located in
Tajikistan (Kairankum, Kattasai), Kyrgyzstan
(Ushkorgan), Uzbekistan (Toyabugas, Farhad, Karkidon,
Kassansay), and in Kazakstan - Bogen Reservoir and in the
river basin The Amudarya has a total of 15 large reservoirs,
which are twice as large as the reservoir. The second phase
(1966-1991) included 11 eleven reservoirs along the Syr
Darya river basin, five in Kyrgyzstan, the other five in
Uzbekistan, and one in Kazakhstan - Shardara reservoir,
and nine large reservoirs along the Amu Darya River.

Analyzing this we see that 23 reservoirs were built at
the first stage and at the second stage there were built
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another 20 reservoirs with a capacity of not less than 23
reservoirs. Comparing these two stages - with each other
the Aral Sea water decreased 2.5 times [3]. In fact, the
Amu Darya river flow in the Aral Sea from 1920 to 1960
was about 4 times smaller than in 1990, and today the Amu
Darya River does not pour into the Aral Sea [1]. The
reservoirs and dams built on the Amu Darya and Syr Darya
Rivers, the ponds, were three times as big as the river Amu
Darya compared to the Syr Darya River, and the river was
blocked.

Today, the well-known small Aral Sea is being restored.

By the efforts of the Republic of Kazakhstan in 1999, the
current Kokaral dam was built and it is known that it was
washed away with water. In 2005, with the support of the
World Bank along the “Aklak” hydrosystem with a length
of 13 km, the North Aral hydroelectric power station was
built along the Kokaral River, so the small Aral Sea
appeared, this complex was launched in 2005 in August 7,
at 20.47, the water began to fill, and in 2006 on February
2, the water level reached a 39 meter unit in six months,
but it had to be filled within 36 months.

wthc small Aral Sca

-

~F 7

the Large Aral Sea

THE ARAL SEA
8303 sq km

Fig. 2 The level of the Aral Sea in the 2018 y.

2. METHOD

Let us look at the question of the current state of the
Large Aral Sea. The Great Aral Sea is divided into two
parts: the West and the East Sea; its water is strongly salted
and mineralized from 130 to 350 g/l. Until 2008, there was
a channel with a hydraulic link with a depth of 7 meters,
i.e. it flows along the eastern sea to the West Sea together
with bottom sediments. Therefore, we need to study the
eastern and western parts of the Greater Aral Sea, and
consider that it is necessary to supply water to the West via
a dedicated channel to the east or to the west.

In general, the results of a study of the radiological state
of the Syr Darya-Aral basin that have been conducted
since 2008, teaching environmental problems such as the
tragedy in the Aral Sea in higher education institutions or
conducting research can be trained by competent
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specialists.
accordance with the norms of the Republic of Kazakhstan.
The results of these studies can be summarized as follows.

Sampling and research are conducted in

The water of the investigated basin is shown in the
contamination of rivers with radioactive nuclides,
especially in settlements near the uranium industry,
whereas o-activity is twice as high as the lowest
(minimum) by 250 times. (The reason for this is the impact
of uranium mining by underground leaching). In 2000
transitions in transboundary waters of the Republic of
Kazakhstan, where a-activity was 2 times higher, and in
2016 river water in Shardara reservoir increased from 2 to
5.45 times, and these radionuclides can accumulate in the
Shardara reservoir [2].

Anthropogenic polluting radionuclides in the waters of
the Syr Darya River in the spring of 2003 increased by 5-
6 times in Aman-Koy and Bogen settlements near the Aral
Sea, whereas in 2017 a-activity in the Aral Sea increased
8-fold, i.e. the concentration of radionuclide residues in the
river water accumulated in the Aral Sea [4].

3. RESULTS

So, we can say that a new life has begun for people of
the local villages of northern Aral. The reason for this is
that water has come to the suburbs. Thanks to the Kokaral
dam, more than 20-30 lakes and ponds have appeared.

In the Aral Sea, there are 75 472 people (10.1% of the
population) with a population of 1.4 people / m?. Of these,
50.8% of men and 49.2% are women. There is a steady
increase in the population in the Aral Sea area. Over the
past 3 years, the region's population has grown by 4.5% or
3232 people. As of January 1, 2018, the number of pre-
school institutions is 85 (including 1 kindergarten, 19
kindergartens, 9 private kindergartens, 19 full mini-centers,
37 half-day mini-centers).

Fish production was re-launched and fish farms
emerged. In the processing of fish are 4 enterprises. More
than 300 people work in 4 modern fish processing plants.
The area of fishing, its processing is growing every year.

At present, it is already recognized that it is impossible
to restore the Aral Sea in the same state and size. Therefore,
we can only talk about stabilizing and improving the
already existing situation. Although the governments of
Kazakhstan and Uzbekistan have already acted
appropriately and implemented projects that have partially
stabilized the situation in the Aral Sea area, but further
concrete actions are still needed to improve the complex
environmental situation in the Aral Sea basin, taking into
account socio-economic development. We research
provides data on the dynamics of the processes in the
bottom of the sea and the dry Aral Sea area changes, as
well as socio-economic status of the residents of this
region.



4. DISCUSSION

In general, we have drawn up a curriculum as well as a
program course for schoolchildren, where the discipline
"Ecology and sustainable development" is studied, the
Aral Sea problem is considered as a special chapter and
can be used to raise awareness of environmental education
in all higher educational institutions of Kazakhstan.

Scientific research institutes (geography, geology,
ecology, etc.) and scientists of universities in natural
sciences and mathematics conduct scientific works on the
basis of grants from universities, international INTAS and
various foundation’s on arbitrary and initiative topics
about the situation in the Aral-Syrdarya basin, for
example: every academic year in our university, under our
leadership, 1-2 master's and diploma works are defended.
The state is mainly focused on scientific topics on the
applied and business-market economy. That is why they
cannot be satisfied with the fact that drinking water has
come to the Aral region, and the small Aral Sea is filled
with water, international organizations together with the
Central Asian countries should develop a plan and work
towards development of the Aral Sea, including the Great
Aral Sea. The reason is that today's small Aral Sea is only
6-10% of the former Aral Sea.

September 9-17, 2017 the teachers of the University of
Tsukuba organized a joint expedition of Kazakh and
Japanese scholars where they got acquainted with life,
educational institutions and met with the students of the
Aral region, they discussed the teaching of the Aral
tragedy in secondary school and higher educational
institutions, shared opinions and also discussed conducting
joint research works.

5. CONCLUSION

Therefore, it is advisable to make specific decisions, if
possible, use space data, unite states and international
organizations dealing with this problem and positively
resolve this issue, because today the tragedy of the Aral
Sea is not only an internal problem of Central Asian
countries and Kazakhstan, but also the environmental
problem of the whole world, because it attracts the whole
world. Currently, more than 60 million people, including
Afghanistan, live in this region, about 4 million of them
live in the Aral region. This is mainly residents of
Karakalpakstan, Khorezm, Uzbekistan, Dashowuz district,
Turkmenistan and Kazakhstan, Kazalinsk and Aral regions
of Kyzylorda oblast and Aktyubinsk region.

At the same time, the ecology of the Aral Sea region
will be improved if the following measures are
implemented:

- it is very important that the mouth of the Amu Darya
River be brought to the Aral Sea, for this it is necessary to
open other jobs and provide financial assistance instead of
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water coming from Tajikistan and Uzbekistan.

- the location of military scientific grounds located on
the islands of the “Vozhrozhdenie”, ‘“Barsakelmes” and
“Lazarev” in 1991-1992, the detection of toxic burials of
toxic substances buried in cemeteries with the help of state
or international organizations (registers), and it is
necessary to control it.

- it is necessary to develop a long-term program "Green
Aral", growing on dry, relief lands plants and haloxylon
plantations, adapted to growth in sandy and desert regions.

- at present, the Big Aral Sea takes 12-13 billion cubic
meters of water a year, many of these waters evaporate
becoming salty islands, exploring the Great Aral entirely,
from the border of Kazakhstan and Uzbekistan, i.e. taking
into account the geographic technical structure of the relief,
by studying the East Sea of the Great Aral and growing
haloxylon plantations, then gradually to completely turn
the East Sea to the West Sea, it is necessary to build a
second dam and hydraulic system, which is a very complex
and expensive project, and this can extend to several
kilometers.

- to work with universities and schools located in the
local area (for example, in South Kazakhstan and
Kyzylorda oblasts), establish partnerships, create joint
projects and discuss their results at a special round table,
symposium and conference - for environmentally
sustainable development it is necessary to jointly conduct
environmental research with the younger generation.

- The Aral Sea, which has now been restored from the
present Aral Sea, is about 10-15% of the former Aral Sea
and the current situation of the Great Aral Sea needs to be
published in local, national and international media and
scientific mass publications.

In conclusion, higher education institutions teach
environmental problems not only through analysis, but
also through practical and laboratory researches, and only
then qualified specialists are trained.
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ABSTRACT
Powai lake situated 55 meters above the mean sea level (msl) is known as 'Anglers Paradise’. It is meant
exclusively for angling and sports and is located about 27 Km away in the north-east of Mumbai city. This
lake came into existence in the year 1891, when Mumbai Municipality got constructed a masonry dam of
10 meter height between two hillocks across Powai basin to conserve the rain water for drinking purpose,
which later was commonly known as Powai lake, since it impounded in Powai area. Subsequently, the
water in the lake was found unpotable because of indiscriminate use of the lake for various purposes by the

local people and also due to discharge of domestic sewage from the surrounding localities. Initially this
lake was open for the general utilization of the natives and is leased out to Maharashtra State Angling

Association (MSAA), Mumbai - an NGO registered in 1955 under the Society’s Registration Act 1860 for

angling in

1. Introduction

Lakes and Ponds are one of the landscape
features that significantly contribute to increase
the quality of life in urban centres, by increasing
amenity, providing recreational and educational
activities and even contributing to migrate the
urban climate (Martinez-Arroyo and Jauregui E,
2000).
ecosystems is part of the urban tissue and thus
they tend to emphasize the environmental
problems affecting the metropolitan areas, by
collecting and accumulating large amount of
nutrients and pollutants, including microbial
contaminants. Toxic cynobacterial blooms, as
well as bacterial contamination and heavy metal
pollution, may significantly impair all the water
users and represent a health risk for the urban
populations, which may require
management and restoration plans.
Powai Lake is situated in metropolitan city of
Mumbeai, the financial capital of India, and has
total water spread area of 210 hectors. It is a
man-made impoundment built in 1891. Powai
lake (19°8' N and 72° 54’ E) situated 55 meters
above the mean sea level (msl) is known as
'Anglers

Moreover, the watershed of these

costly

addition

to conservation

Paradise’. From the very beginning, its water

was not meant for human consumption,
nevertheless, even today, it is used by industrial
areas including big industry like Larsen and
Turbo and the lake apart from supporting
recreational needs, is also a source of flourishing
fishery. The immediate lake environment is well
protected by Dr Babasaheb Ambedkar Udyan
(Garden) and world famous Indian Institute of
Technology on the eastern side. The lake is
extensively used for washing & bathing activities
and exhibits characteristics of a eutrophicated
ecosystem. The Lake Powai has been the subject
of intensive limnological and fishery studies over
the past few years, being the site of one the
oldest Angling Association in India (Established
in 1939). The value of lake today lies in its
being one of the most sought after recreational
spot and lung spaces for the ever-growing

population of the Mumbeai city.

2. Issues and Problems in the Powai lake
Basin

Water quality issues in Powai Lake can be
summarized as follows:

1. The main factors responsible for
degradation are heavy siltation, pollution
due to anthropogenic activities and



reduction of lake spread due to
encroachments.

2. Constantly recurring toxic cyanobacterial
blooms in the summer

3. Nutrient enrichment from sewage.

4. Deforestation in the watershed.

3. Awareness

MSAA has invited people by organizing
educational or recreational events. MSAA has
connected local environmental NGOs, local
governments and residents efficiently and its
staff members work hard to keep their
momentum in activities. There is no more
effective, longer-term and preventative approach
towards protecting the lakes than teaching
children to value the very resources that they will
need in the future. Children, who are inspired at
an early age, will take small, but continual
actions that will make the world a better place
for the environment and the people. The
children’s enthusiasm in doing their voluntary
work can even sometimes put an adult’s lethargy
and apathy to shame.

4. The objective of the Maharashtra State
Angling Association

The objective of the association was angling as a
sport. In 1991, realising the rapidly deteriorating
environment and fast disappearing beauty spots
in Mumbai, the Maharashtra State Angling
Association Decided to amend its constitution
and involve itself in environment work to
preserve Powai Lake from the innumerable
destructive influences working against it.

5. Environment work by MSAA

a) Removal of weeds like water hyacinths.

b) Introduction of fish fry (2 to 5 lacs every year)
c) Monthly water analysis by DR PRAMODH
SALASKAR

d) Security and patrolling of Powai Lake 24
hours by MSAA to prevent stealing of fish and
other malpractices.

e) Interaction with angling and environment
bodies in India (MSAA have reciprocal
membership with other associations in India).

f) Introduction and replenishment of the great
Indian Mahaseer. Powai Lake is the home of the
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great Indian Mahaseer - a famous Indian fish
which is facing extinction. MSAA have
introduced this fish with the help of Tata Hydro,
Walvan, Lonavla and are protecting its survival.
Introduction of weavils to control aquatic weeds
(work with R.R. Labs Hyderabad).

g) MSAA have also published a book called
"Powai -the anglers paradise" to create public

interest in Powal lake and MSAA activities.

6. Initiative by MSAA to preserve Powai
Lake

Maharashtra State Angling Association (MSAA)
was the first NGO to raise the issue of lake
protection. It approached the State and Central
Governments with a request to protect the lake.
In response to representation of MSAA, in 2001
Ministry of Environment & Forests (MOEF),
Government of India, New Delhi, included
Powai Lake in the National Lake Conservation
Mission (NLCM) with allocation of Rs. 26
Crores to the Bombay Municipal Corporation
(BMC) for conservation and management of the
lake.

7. Objectives of the National Lake
Conservation plan

Main objectives under the programme would
include the following:

* Prevention of pollution from point and non-
point sources.

* Catchment area treatment.

* Desilting and weed control.

* Research & Development studies on floral and
faunal activities and related ecological aspects.
* Other activities depending on the lake specific
conditions such as integrated development
approach, including interface with human
populations.

8. Anglers as Environmentalists

Angling is internationally accepted as being an
Environment friendly activity since it is intended
to conserve aquatic life "It should be evident that
the true Angler has a vital role to play in the
conservation of sport fish and its habitat" (Dr.
P.V. Dechadrai - Director of Fisheries ICAR,
New Delhi). In all examples given in Dr.
Dehadrai's paper it should be noted that the lead
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in conservation of aquatic life has been given by
the sporting angler. He further states that "unless
immediate measures are taken to protect our
great sport fish, MSAA will loose irretrievably
one of our major sources of food supply and
tourist attractions - The Mahseer. There seems to
be active participation of  Anglers
Association/Clubs in all schemes undertaken by
the authorities for the conservation of game fish
from the outside. Sport fishing is a multibillion
dollar industry and Angling as a sport has
potential for not only attracting our own foreign
tourist but, also for stepping into a highly
lucrative international market engaged in the
manufacture of fishing (angling) gear". MSAA at
Powai introduce every year anywhere between 2
to 5 lac fish fingerlings. MSAA members catch
about 5 to 6 thousand fish which are recorded
and logged in our ledgers. The bulk of the fish
are stolen by poachers but, fortunately many
prize specimens still live at Powai because
MSAA release back many of the fish which are
caught as per Association Rules.

10. Conservation plan for Powai as
recommended by MSAA
a) Angling
b) Fish Breeding Farm to cater to interior
Mabharashtra fisheries as well as Powai
Lake.
¢) Picnic Site with Cabanas for Indian and
Foreign tourist.
d) Nature Trek path
e) Boating in a selected area of the lake.
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Educational program of the Center for Water Environment Studies,
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ABSTRACT

The Center for Water Environmental Studies (CWES) consists of common use facilities where
environmental education and research are performed on Lake Kasumigaura all facilities are on the
lakefront of the town of Kitaura. In 2013, CWES was recognized as an education-related joint usage
facility by the Ministry of Education, Culture, Sports, Science and Technology. In this paper, we
introduce the history of CWES and our educational program in water environmental studies.

1. History of the CWES

The Center for Water Environmental Studies (CWES)
consists of common use facilities where environmental
education and research are performed on Lake
Kasumigaura; all facilities are on the lakefront of the
town of Kitaura. Our center consists of two specialized
fields with five permanent researchers and four staff
members. The organization is an experimental laboratory
of Ibaraki University and was established in 1949.
Therefore, CWES has an approximately 70-year history
of education and research focused on the area around
Kitaura. In addition, in 2013, CWES was recognized as
an education-related joint usage facility by the Ministry
of Education, Culture, Sports, Science and Technology.
The joint usage by the CWES of Ibaraki University in
Japan focuses on the lake and marshes, and the annual
number of users exceeds 3,000 people (2014-2016).
Figure 1 is a satellite image observing the area around
CWES. The center consists of a reinforced concrete
building (2F: main building) and accommodations. In
addition, an exclusive wharf exists on the Kitaura
lakeside and three training ships are operated from the
wharf.

2. CWES educational program

Figure 2 is a conceptual diagram of the educational
core of the water environment studies program. The
educational staff at CWES conducts practical programs in
the educational core for water environment studies, as
well as department lectures and a graduate school. In this
paper, we introduce the educational program of the
educational core. The educational core is managed by a
common use conference that consists of 12 researchers
including an extramural researcher, a local government
officer, and a high school teacher. In addition, an

788

educational program is being considered by the
educational consortium of the Kasumigaura watershed.
The training contents address the fields of ecosystems,
geology, and environmental surveying. All students need
to choose an educational field when applying to our
program. Occasionally, a diligent student will attempt
more than two programs. Accommodation charges range
from 500 yen to 900 yen, and with board included, it is
possible to study one program for approximately 9,000
yen. Our educational program has been evaluated and it is
possible for students to learn substantial content such as
limnological surveys, the investigation of hydrobiology,
and the analysis of radioactive materials.

Fig. 1 CEWS and Lake Kitaura

1375 Ou, Itako-shi, Ibaraki, 311-2402, Japan
E-mail: suiken@ml.ibaraki.ac.jp
https://www.google co.jp/intl/ja/earth/



3. Landscape of the practical training at Kitaura

Photograph 1 shows the landscape for the practical
training at Kitaura. Here, students are performing
sampling of bottom sediments and making terrain
measurements. Basic security measures such as sailing
with more than one ship and the use of life jackets are
observed by the program. It is possible to experience
surges and wind swells at Kitaura; therefore, a dynamic
environment can be experienced. Photograph 2 portrays
an analysis of a sample extracted from the lake bottom
near Kitaura. Students identify the biota using
microscopes and filtration work. In addition, analytical
instruments such as germanium semiconductor detectors,
laser diffraction particle size analyzers, and GNSS survey
instrument are used at CWES. CWES can offer various
observation and analysis environments to students and
researchers studying a lake and it’s shore.

4. Future Aims of CWES

CWES is planning to arrange a training program for
foreign students and oversea researchers via
collaboration with the Institutes for Global Change
Adaptation Science, Ibaraki University. In addition,
CWES plans to cooperate with various institutes focused
on water environment studies in the Ibaraki Prefecture.

REFERENCES
[1] http://www.cwes.ibaraki.ac.jp/ 19 Apr. 2018

Photo. 1  Practical training at Kitaura

Photo. 2 Lecture in the Meeting Room
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Photo. 2 Analysis of a sample extracted from the lake
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