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P8-4
Birds sightseeing as a strategy for raising awareness of Lake

Chapala ecological importance

Claudia Gonzalez', Alejandro Juarez', Nelida Orozco', Hector Arciniega', Sophia Zepeda'
nstituto Corazén de la Tierra
Key words: sightseeing, conservation, basin
ABSTRACT
Lake Chapala, the largest natural body of water in Mexico (1,140 km?) was visited and described by the
famous German naturalist Alexander von Humboldt on his trip in 1803. Although it maintains great
scenic values, the lake faces conditions of degradation and disappearance of native species due to lack of
knowledge of its operation and the scarce engagement of the population on its conservation. A component
of great relevance for the area of birds, in which there are registered 307 species (30% of the total for
Mexico).
To promote interest in caring for the environment and encourage nature tourism, an Environmental
Interpretation Trail was installed, which includes 7 observation points, where school groups and the
public are attended. Specialized signage and a map for visitors with photographs and descriptions of the
most common birds in the area are available, consistently pointing their importance and current situation;
there is also a group of local guides trained to take care of the visitors. In a complementary way,
environmental education workshops are held with primary and secondary students from the municipality
of Chapala, and a media and social media outreach campaign, with a minimum impact on 20,000 people.
Participants' interest in the conservation of birds and their habitats is fostered to maintain environmental
services, such as pest control, seed dispersal and pollination, and water quality. The project is the result of
a careful planning process and was carried out within the framework of the Germany-Mexico Dual Year,

promoted by the Goethe Institute.
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1. INTRODUCTION

The diversity and abundance of birds were one of the
criteria to obtain the Declaration of Ramsar Site of Lake
Chapala in 2009. Several studies show the value of birds
in the region internationally, however, there is a gradual
process of habitat loss as well as lack of knowledge of the
population about its importance and current situation. As
a way to inform and involve the local and visiting public,
in 2010 the Lake Chapala Bird Festival was held as a way
to promote the conservation of the ecosystems in which
these animals live. The festival lasts two weeks and is
held annually, resulting in the need of having a permanent
educational space, in which people can observe birds
freely and learn about them and the actions necessary for
their conservation. From there the Interpretation Trail
project was integrated, which was installed in the San
Antonio Tlayacapan waterfront of the municipality of
Chapala.

Goals:

 Establish a path of environmental interpretation as a
space for observation and learning about the birds of
Lake Chapala.

* Increase the knowledge of residents and visitors about
the importance of birds and the environmental benefits
they generate.

* Spread the cultural and scientific importance of Lake
Chapala through the figure and work of the naturalist
Alexander von Humboldt.

2. METHOD
First Phase: Public presentation of the project.

Second Phase: Content design, graphic design and
printing of education and divulgation materials.

Third Phase: Design and implementation of the web
platform.

Fourth Phase: Installation of signaling on the trail.
Fifth Phase: Training guides to operate the trail.

Sixth phase: Environmental education workshops in
schools.

Seventh phase: Visit of the trail to schools and public.

Eighth phase: Elaboration of the final report and spread
of results.
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3. RESULTS
First phase

The public presentation of the project was made on
August 20, 2016, where authorities of the municipality, as
well as the municipal president of Chapala and some
foreign members of the Chapala Lake Birders
organization, attended.

The formal inauguration of the trail took place on
September 28 where 107 people attended, among which
the representatives of the Mexican Association of
German teachers (representing the Goethe Institute

Mexiko), state institutions, municipalities and different

media.

Second phase

Visits were made to the site, to identify characteristics
and themes of the trail and to analyze the characteristics
of the village. A report on poly-sensorial criteria and an
inventory of the attractions was drawn up, using the
longitude of the work area as a reference for the
definition of contents, the type of audience to which the
theme is addressed, the ecological characteristics of the
site (climate, habitats, altimetric behavior of the lake,
seasonality and the habits of the birds of the area) and the
access facilities that the space provides.

Seven themes were defined, one for each station
(signaling). The contents for each one was integrated into
both Spanish and English versions, considering the high
frequency of foreigners.

Later, the trail regulations were designed.
Graphic design and printing of signage plates.
Third phase

Design and implementation of the web platform:

In the implementation of the project's web platform



nine posters were included on the organization's page
in the form of a presentation, in a user-friendly format.
Fourth phase

The bases where the signage plates are installed were
realized.

Fifth phase

Several people belonging to this institution and some
residents of the Municipality of Chapala were trained

to carry out the guided tours on the trail and the
workshops in Chapala schools, as well as tours of
weekends aimed at the public.

Sixth phase

Educational workshops in schools have been carried out
with a focus on local birds, a total of

55 workshops, in 8 schools, to 1,806 students. They were
chosen schools located in San Antonio Tlayacapan,
Chapala and Ajijic.

Seventh phase
Visit of schools and the public to the trail

The tours began on August 20.

Tours were given with 47 different groups, totaling 1,902
people.

Eighth phase

The divulgation of the project has been done through
different means of communication including the Laguna
Weekly, Guadalajara Reporter, XCJB Radio (interview),
Periddico de la Ribera. In addition to the publications of
the municipal government and the president of Chapala.

17th World Lake Conference, Lake Kasumigaura, Ibaraki, Japan, 2018

The total impact of the publications on the Facebook of
the “Corazon de la Tierra” Institution on the Path have
been more than 27,300.

4. DISCUSSION
This project aims to involve people keen on birds to
protect their environment. In this way a new

environmental consciousness arises among people who
are attracted by the birds, pushing them to protect and be
aware of their natural habitats. Particularly, due to the
wide range of birds present in this area, visitors could
identify themselves in the type of birds they prefer,
resulting in a greater concern towards the Lake’s
conservation.

This will lead to a good way of spreading awareness on
the Lake Chapala lake, its fauna, and most importantly its
natural environment.

5. CONCLUSION

The Alexander von Humboldt Trail is of great importance
in the region since, in addition to dealing with issues
related to bird conservation and spreading its ecological
and tourist value, encourages the population to be aware
of the environmental problems encountered in the Lake
Chapala basin and its surroundings. Currently, guided
tours and environmental education workshops continue,
not only with visitors from Chapala but also with groups
of the neighboring municipalities.
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Human Race Is Preparing Its Own End! Is It Possible to Slow Down?
Ozgiir Aydincak', Ayla EFEOGLU', Nazmi KAGNICIOGLU'
'General Directorate of State Hydraulic Works (DSI), TURKEY

Keywords: conservation of water resources, awareness raising, Water Ambassadors, environmental education

ABSTRACT

The human race trapped by the technology is not aware of the catastrophe that it has created because
integration of it’s life with environment and nature has been destroyed. Every day, environmental
conditions are getting worse as a result of the activities of human race and it is trying to find ways to
tackle with challenges that climate change and pollution has caused. Is human race going to be successful
in this fight? This is a hard question to answer. But there is a great truth which we should not forget that
we borrowed this world from our children and our grandsons and we should leave a liveable world to
them. By keeping in mind this truth, human race has to do its best to slow down negative changes in the
environment.

Starting from this point, DSI, as being the major Turkish institution responsible for water resources
development, has initiated the Water Ambassadors Project. The Project is aimed at awareness raising
about effective utilization and conservation of water resources for the sake of future generations. The
Project, developed by DSI, is being conducted by DSI together with Turkish Ministry of National
Education and Turkish Radio and Television Corporation. Part of the project was realized via financial
support of EU in 2017. A wide range of activities have been undertaken including cartoon series
production, curriculum overview, orienteering competitions, stage performances, documentary production

and establishment of a web TV.

If humans do not touch nature, nature continues to live for millions of years.

1. INTRODUCTION

Although % of it’s surface is covered with water, the
amount of fresh water available on the earth is only
about %0,3 of this amount and it is unfortunately not
possible for all people to reach all of this little amount.

Also; according to UN data, the world population, now at
7.6 billion, is expected to increase rapidly, reaching 8.6
billion in 2030 and 9.8 billion in 2050. Unfortunately, due
to uncontrolled changes in consumer habits of this
population, their needs are also rapidly increasing. When
the adverse effects of climate change are added to the
ever-increasing environmental pollution resulting from
meeting these increasing needs and the human activities,
there is a complete chaos about the accessibility and
usability of already scarce freshwater resources. If we do
not intervene in this chaotic environment now, we will
pass the irreversible point and unfortunately massive
deaths will begin to appear in the world.

The existence of this chaos environment has made it
necessary to take urgent and lasting steps in order to
protect the water resources and to use them efficiently
and efficiently. This has revealed the reasons of the Water
Ambassadors Project and the Water Ambassadors Project
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has been started because of this reality.

2. METHOD AND RESULTS

Water Ambassadors Project is a project developed by the
General Directorate State Hydraulic Works (DSI) which
is a primary governmental agency responsible for the
development of Turkey's water resources. The main goal
of the Project is to raise awareness on water resources
conservation and efficient use of water resources to
ensure that sufficient and clean water resources are
available for future generations, thereby increasing global
citizens' awareness of water and making them more
sensitive individuals.

In the Water Ambassadors Project developed by DSI,
which is world-wide known institution by it’s experience
on water structures and educating it’s staff at academic
level, Turkey Radio and Television Corporation (TRT)
regarding communication, and Turkish the Ministry of
Education (MEB) regarding education are the other
project partners. Although the main target group of the
Project is our children and young people, and activities
are being carried out for the entire public within the scope
of the project.



Some parts of the project were realized by the financial
support from the European Union and in this EU Project,
in addition to the above-mentioned three institutions,
General Directorate of Meteorology, General Directorate
of Nature Conservation and National Parks, General
Directorate of Water Management and Turkey Water
Institute (SUEN) of the Ministry of Forestry and Water
Affairs, Ministry of Environment and Urbanism, and
Ankara University took part as other stakeholders.

Within the scope of the EU project, in such a short term
of 10 months, studies were carried out under the
following project components:

e Training of Trainers

e Curriculum Development

e National Young Water Embassies Assembly
e Promotional Activities

The objective of the Trainers' Training Component is to
train Trainers who will disseminate training activities on
water resources and protection of the environment.
Within the scope of this component, 85 people chosen
from the staff of the stakeholder institutions’ headquarters
and their representations in the 3 pilot water basins of the
pedagogy,
communication and training techniques as well as
technical trainings on water resources and climate change
etc. In addition, the Training Manual was prepared and

project, were given trainings on

distributed to the Trainers. These Trainers then informed
about 120 thousand people in the pilot basins during the
project.

Within the context of the Curriculum Development
component of the project,

e MEB's current curriculum has been scanned for
the protection of the water resources and
environment and suggestions have been developed
to address the issues that need to be improved.

e Box games and computer games for children are
prepared.

e Water Ambassadors Clubs have begun to be
established in the schools.

e Poster preparation, story writing and painting
competitions have been realized in the schools all
around Turkey and all of the first 3 winners in each
of 9 categories have been awarded.

Within the scope of the project, National Young Water
Ambassadors Assembly (named as GencSEM in short)
was established with the participation of 26 female and
26 male university students selected from all around
Turkey. GencSEM, whose first meeting was held in
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Ankara between 20-24 March 2017, chose its own
management team in this meeting. Also included within
this component are;

e The members of GencSEM have established
separate commissions in different topics and after
being informed by the experts of the subject of
each commission, the members have studied about
the activities they can do under these headings.

e Returning to the basins, GencSEM members
continue to work on activities they can do.

e The website www.sumeclisi.org is established for
GencSEM activities and is still active.

e GencSEM members travelled to Belgium and
France to find out about water and environmental
management and awareness raising studies and
similar youth organizations' work in these
countries.

e The second meeting of GencSEM was held in
Ankara on 23-29 October 2017.

Within the scope of the Promotion component, which
constitutes one of the most important parts of the project,
activities were carried out for all sections of the society,
including primarily children. These are as follows;

e Web addresses named “www.suelcileri.org” and
“www.waterambassadors.org” have been opened
for the project and all developments about the
project are published here.

e Animated series of Water Ambassadors consisting
of 39 episodes, each 7 minutes-long and each
having different subjects about water resources
and environmental protection, was prepared and
broadcasting of the series on TRTCocuk TV
channel started in April 2018.

e For the monthly TRT Children's Magazine, 10
Water Embassies Special Issue was prepared with
special supplements and 250.000 copies were
published and distributed in the MEB schools.3
Public Spots were prepared, passed through the
necessary approvals and started to be shown on TV
channels.

e Three documentaries, each 30 minutes in length,
have been prepared and will soon started
broadcasting on the TRTDocumentary TV channel.

e Stage Performances with famous Turkish artist
Kadir COPDEMIR were performed in Mugla,
Konya, Trabzon and Ankara.

e Orienteering competitions were organized in
Koycegiz Lake, Beysehir Lake and Uzungol Lake,
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which are important water resources in the Project
pilot basins, and in Ankara, and the best national
team of the world, Swedish National Orienteering
Team, participated in the orienteering competition
in Ankara.

e Social media accounts opened on Facebook and
Twitter before the EU project have been kept
active throughout the EU project and about
40 thousand people are still active in these
accounts.

The EU funded part of the project was carried out
between 25 January and 15 December 2017. From the
end of the EU Project to the present day, education
activities are carried out in primary and secondary
schools throughout the country. Within the scope of these
training activities, approximately 11 thousand students
and 500 teachers were informed about the importance of
the water, the necessities for the protection of the water
Water

resources and the environment and the

Ambassadors project.

3. DISCUSSION AND CONCLUSION

We borrowed this world from our grandsons and our most
important duty is to leave them with a livable world and,
of course, available water resources in the future. The
Water Ambassadors Project has also taken action to
explain this consciousness to the people of the world.

Of course, it is not right to expect that the work
undertaken under the Project will yield very fast results in
a world where selfish consumer habits have developed.
The priority of the Water Ambassadors Project is to place
the consciousness of protection of water resources and
environment to the very deep parts of our children’s
subconscious, as today’s children will work in different
occupations, sectors and positions all over the world, and
to be a manager, user and polluter of water in the future.
This awareness will be internalized by our children with
activities to be carried out in the Water Ambassadors
Clubs established in the schools, computer games,
informative activities carried out in the schools and
animated series.

And of course the project will not stop at this point.
Currently, negotiations
continuing to ensure that the project is spread worldwide
in the near future. We are looking forward to the support
of all governments to make Water Ambassadors an
organization that is structured all around the world under
the umbrella of the United Nations.

with many countries are

Water is not a problem of just a nation, but it is the
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problem of the whole world. So it is our duty to make
sure that children and young people all over the world are
aware of the different events and problems that are
happening in different parts of the world in relation to
water resources and the environment, and that they
develop the habit of solving these problems together in
the future.

We, as Turkey, continue to do our duty about
conservation of water resources in the best way and we
are always willing to cooperate with the countries of the
world on such issues.

In order to ensure the sustainability of the Water Embassy
Project, many collaborations with many of our country's
institutions have already been developed by our experts.
Some of them are as follows;

e Together with the General Directorate of State
Theaters, theater plays for SU-based adults and
children are being prepared.

e Animation studies with water feature are
continuing with the General Directorate of
Cinema.

e Joint training with Gendarmerie General

Command is planned.

e In addition to this, activities to disseminate the
work done in the EU Project continue at full
speed.

We, all nations, travel together on this ship called Earth.
We have no choice but to protect water resources
together.
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ABSTRACT

Boga Lake, the highest mesmerizing natural beauty of Bangladesh; 2700 feet above the sea level. It is about
2000 years old hill enclosed natural Lake covering total 15 acres of land. The Lake is about 65 km away
from the Bandarban town & 15 km away from Ruma Sadar Upazilla. The Lake is average 38 meters deep.
Bagachara is the deepest part with 153 meters. There are small tribal communities: the Bawm, Tripura and
Khumi located around the Lake. Along with the original inhabitants, Marma and Murong indigenous
communities are also noticed on the way or in the surrounding areas of the Lake. The only way to the Lake
by Chander Gari or a private vehicle, followed by boat riding and walk through the zigzag hilly way. Tourist
can hire local tour guide from Ruma or Bandarban. On the way tourist have to register their details in the
respective security camp of Army. Only 20 cottages with TK. 100.00 per person is the only way to stay in
the Lake side area. Foods are also arranged by the cottages, mostly traditional Bengali or community
special menu. The area is rich in biodiversity especially plant diversity. But due to the acidity of the Lake,
there is no immediate vegetation on its banks and no fish was recorded in its waters either. Mostly the Lake
is a unique beauty, pristine and heritage only because of the conservation practices of community people

with belief and sustainable resources use which promotes conservation education values.

1. INTRODUCTION location of Boga Lake in Bangladesh. It takes about 29 km

Boga Lake is called the highest natural Lake of way from the eastern bank of the famous river Shankha

Bangladesh. It is about 2700 feet above the sea level. Boga of Bandarban to reach to Boga Lake. Boga Lake is about

Lake is about 2000 years old hill enclosed natural Lake 65 km away from the Bandarban town. Boga Lake is

covering total 15 acres of land. The origin of the name registered to be 1500fts above sea level & 15km away

Boga come from the local word “BAGA” means fire of from Ruma Sadar Upazilla of Bandarban. Boga Lake has

Dragon. Boga Lake is familiar through different local covered total 15 acre areas to attract the tourists and

names among the local habitats. Suppose Bagakain Lake, common people indeed. The Boga Lake is average 38

Bagakyne Lake or Baga Lake along with Boga Lake. meters deep. Bagachara is the deepest part of Boga and it

is 153 meters deep. There is a small village just beside the

The location of the Boga Lake is some kind of different Lake. The Boga Lake is either rectangular or funnel shape.

than other common Lakes and water reserves

of Bangladesh. Boga Lake is bounded by deep bamboo
bushes from its three sides and high hill in rest side. One of
the peaks of the mountain range Politai, in Naitong mauza,
situated in the renowned upazila Ruma of Bandarban ,

Chittagong 1is considered the politically recognized
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Some Geologist argue that the Boga Lake have origin from
a devastated earthquake. Some geologists believe that the
origin of Boga Lake from a dead volcano and the
collection of rain water in the cave area resulting the
creation of Boga Lake. The nature of the water and the soil

of the Boga Lake also support their opinion. Due to high



acidity in water, Boga Lake is not appropriate for living
any kind of common flora and fauna. But it is interesting
that no travelers miss the chance to take a hot bath in the

beautiful Lake to refresh their soul.

At present, Boga Lake has placed as a heavenly place of
beauty and great pleasure for those travelers who love
adventure and to face challenging travel. That is why a
number of tourists from home and abroad make their
destination to the paradise of nature every year. Boga Lake
is as a heaven where nature has opened up all its beauty
and charms without any hesitation for the tourists. The
bamboo and wild bushes around the Lake, the grass and
the known and unknown amazing wild flowers and other
plants contribute as like verse of a great poem of beauty
and charms. Boga Lake is such a magnetizing place which
must astonish the tourists with amazing landscape,
zigzagging thin path-way and all other wild elements

around the Boga Lake.

2. METHOD

The assessment and data collection was conducted in the
month of November and December 2017. Two field visits
was conducted in both months with the duration of 6 days
in each. Eco-tourism facilities assessment was done based
on feasibility study of some basic aspects for instance,
communication, accommodation, food, tour guide,
community involvement etc. Consultation meeting with
local community in person and small group was conducted

to get data about the role of the Lake and conservation

approaches by the indigenous groups.

3. RESULTS

There are small indigenous communities like
the Bawm, Tripura and Khumi located around the Lake.
Along with the original inhabitants of Boga Lake, there are
some other diverse indigenous communities are noticed on
the way or in the surrounding areas of Boga Lake. There is
also a church for the local people. Most of them are

Christian.
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Boga Lakeis 15 kilometer away from Ruma Sadar
Upozilla of Bandarban District. The only way to make a
trip from Bandarban to Ruma Upozilla by Chander Gari
(public jeep) or a private vehicle. Then by public bus or
again Chander Gari to go Koikhong Jhiri. It takes 1-1.50
hours to reach koikhong Jhiri. Later on a hired boat will
take approx one hour journey to Koikhong Jhiri. And
finally walk through the zigzag hilly way to Boga Lake.
In the rainy season, it is quite difficult to stroll beside the
Lake. Still no tour operators are in action. But tourist can
hire local tour guide from Ruma or in Boga Lake and the
guides will take the payment with happily whatsoever
tourist pay. On the way they have to register their name,
contact address and other details in the respective security
camp of Army. It is mentioned that tourists are not allowed

to leave Ruma for Boga Lake after 4 pm.

There are around 20 cottages located in the Bogalake
surrounding. The most popular cottage is Siam Didi's
cottage along with Laram's cottage and Robert cottage.
Accommodation cost is per head basis TK. 100.00 only.

Foods are also arranged by the cottages.

The area is rich in biodiversity especially plant diversity.
But due to the acidity of the Lake, there is no immediate
vegetation on its banks and no fish was recorded in its

waters either.

4. DISCUSSION
In the northern side of the Boga Lake their lives the

Marma indigenous community which is renowned as the
largest indigenous community of our country indeed.
Again, there are also seen Murong communities in the Bog
Lake area. And all these diverse communities form an act
as a common community which is well known as Boga
Lake para. Among the inhabitants of Bog Lake para the
Bawm and the Murong indigenous people are famous for
their friendly attitude to welcome the tourists and trekkers

warmly. Foods are fresh and hygienic. Food menu
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includes plain rice, potato vorta, pulse, egg fry and
vegetables pricing TK. 100.00 only. There is no need to
advance reservation. Before entering Bogalake, tourists
need to take permission from army camp situated there.
Since there are limited cottages in Boga Lake, the tourists
or travelers manage their foods, drinks and other stuffs

from local indigenous communities.

The astonishing beauty of Boga Lake is undoubtedly its
first attraction for the travelers and trekkers to make a real
adventurous journey with a smiling face. But it is also
cannot be denied that the way of treating of the local
inhabitants also add a breathe of satisfaction to them in the
Boga Lake area. In that unknown unfriendly area from
food to every single thing the new comers have to rely on
the indigenous communities. And to their utter surprise
they just not only manage all the stuffs with a happy
smiling and a helping hand but they also enjoy it.

Apart from a very few exceptions the common tribes
really follow the traditional Bengali culture. They lead
basically very simple life. Most of them prefer or have to
prefer cultivation as their profession. There is a common
tradition of zum cultivation which is a renowned one in the
Bog alto. They form usually large families and They are
pretty much well behaved to their guests of Boga Lake and
try to make them satisfied to their hearts content. They feel
free to share their lifestyle in the Boga Lake.

5. CONCLUSION

Nature lovers always feel a thirst inside for beauty, thrill
and enchantment. And the holy nature has
bestowed Bangladesh with an  overwhelming and
unparallel creature which is publicly known as Boga
Lake. Boga Lake is considered as a source of wonder,
unlimited beauty and adventure for the nature's lovers and
travelers. Boga Lake is waiting with its unique beauty for
those adventurous travelers who just not only want to
satisfy their eyes with artificial and tedious natural

beauties but also want to fill their heart with eternal joy
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and thrill to innovate their restless mind. And it has also
conservation education values as it has been managing by
the indigenous community with their belief and

sustainable resources use.
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Water Quality Research and Water Environmental Soundness Index
Estimation of Lake Inba (FY2012-FY2017)
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ABSTRACT

Lake Inba is a freshwater lodging swamp located in northern part of Chiba prefecture. Since the 1960s,
the quality of the swamp deteriorated with the increase in the catchment population. It has been ranked
in the worst five times in the swamp water quality nationwide. In this report, as part of the activities of
the Institute of Environmental Science, Chiba Institute of Technology, we investigated the water quality
situation of Lake Inba. By understanding thewater quality characteristics of Lake Inba from the data for
the six years from 2012 to 2017 and by conducting a survey based on the "Water Environmental Soundness
Index", how people perceive and feel to Lake Inba changes It was aimed at grasping what to do. According
to the survey results for 6 years, the Mizukusaen tends to be more alkaline than the Furusatohiroba. COD
fluctuates in summer and winter, but it has remained almost flat for 6 years. In addition, Lake Inba is a
nitrogen-rich lake, so it is necessary to reduce nitrogen fertilizer flowing out from basin area. According to
the Water Environmental Soundn ess Index, the score in comfortable waterfront parameters was slightly
lower. But overall, viewpoint and way of thinking about Lake Inba have not changed significantly in these

6 years.

1. INTRODUCTION

Lake Inba is a freshwater lodging lake located in
northern part of Chiba Prefecture. Lake Inba is a
designated lake in the Law Concerning Special
Measures Concerning the Conservation of Lake
Water Quality, spanning the western part of Chiba
Prefecture, Yachiyo City, Sakura City, Narita City,
Inzai City, Inba-gun Shisui Town, Sakae Town. It
1s a source of water for daily life in Chiba City,
Funabashi City, Narashino City. Since the 1960s,
the quality of the swamp deteriorated with the
increase in the catchment population. It has been
ranked in the worst five times in the swamp water
quality nationwide. In this report, as part of the
activities of the Institute of Environmental Science,
Chiba Institute of Technology, we investigated the
water quality situation of Lake Inba. By
understanding the water quality characteristics of
Lake Inba from the data for the six years from 2012
to 2017 and by conducting a survey based on the
"Water Environmental Soundness Index", how
people perceive and feel to Lake Inba changes It
was aimed at grasping what to do.

2. CHIBA INSTITUTE OF TECHNOLOGY
ENVIRONMENTAL SCIENCE RESEARCH
GROUP

The Chiba Institute of Technology Environmental
Science Study Group belongs to the Cultural
Association Circle, and the number of members is
16 (as of 2017). We also exhibits in Echomeesse in
Chiba (September). As a motive for each member
to enter, there are many "interested in water
quality". Therefore, many students who are
interested in environmental problems are active.

3. MATERIALS AND METHODS
3.1. Research point
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Fig. 1 Lake Inba and research point

This survey was carried out at two places of the
western Furusatohiroba (Fig.1D) and Mizukusaen
(Fig.1®).

3.2. Survey method

In the water quality survey, environmental water
was collected in a water sampling bucket and
water quality parameters was analysed. The
measurement parametars were water temperature,
transparency, pH, DO, COD, NOs-N, NO2-N, NHy-
N, and PO+ P. Water temperature was measured
with alcohol thermometer. The transparency was
measured with Clean measure. COD, NOs-N, NO2-
N, NH4-N and PO4-P were analyzed by pack test.
The pH and DO were measured by equipment. The
Water Environment Soundness Index was
evaluated on the appearance of the waterside
according to the Ministry of the Environment's "
Water Environmental Soundness Index
(Mizushirube)".

4. RESULT AND DISCUSSION

The results obtained from the survey carried out
from May 2012 until November 2017 were shown
in Figs. 2 to 9.
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In addition, Fig.10 and Fig.11 show the results of
Water Environment Soundness Index
(Mizushirube) in 2012 and 2017.

Transparency tends to be high in winter and low
in summer. On the whole, the transparency of
furusatohiroba is higher than that of water garden
it can be said that the water is clear.
is more alkalinity higher than
in pH. It is thought that
phytoplankton is likely to propagate because
salt tends to stagnate in closed
Mizukusaen. Therefore, it is considered that the
pH is high because photosynthesis by aquatic
plants and phytoplankton absorbs CO:2 in the

water and the amount of carbonate ion decreases.

COD tends to increase in summer when the
water temperature rises. But almost flat in 2012 ~
2017. It was thought that COD is lower than the
Mizukusaen in which the flowing Furusatohiroba
is not more fluid. But both spots had been around
8 to 16 mg/L. Furusato plaza is the estuary part
with the Kashima River which is the largest inflow

river to Lake Inba. The river basin of Kashima

River is in Chiba city in urban area and in
Yatimata city (Iess than 30% penetration rate of
sewerage as of end of March 2009) etc, and it is
considered to be the point where domestic
wastewater enters a lot. Also, The environmental
standard value of COD is 3 mg /L or less in the case
of Lake Inba, and it is still a difficult situation to
achieve. But if sewage maintenance progresses, it
is thought that it will improve in the future.

NOs3-N, NO2-N, and NH4-N tend to increase in

winter and decrease in summer. This means that
in

the process of actively propagating
phytoplankton in the summer season, it ingests
nitrogen as nutrition, and it is thought that in the
winter, the sedimented plankton is decomposed
and returns to the water again.

Overall, PO4-P is around 0.1 mg/L. But since the
minimum value of PO4-P in the pack test is 0.1 mg
/L, it may actually be less than 0.1 mg/L. Therefore,
in the future, it 1s necessary to investigate more
detailed values by using pack test for low

concentration.

The N/P ratio was calculated by dividing the sum
of the values of NO3-N, NO2-N and NH4-N by the
value of PO4-P, and is shown in Fig. 12. Generally,
It is appropriate when N/P is 10 , when it is 10 or
more 1t is said to be excessive nitrogen, and it is
said to be excessive phosphorus when it is 10 or
less. In the case of Lake Inba, it tends to return

more than 10 in the winter season and to return

properly in summer. According to Fig. 10, since the
of POsP exceeds the environmental
reference value, it is found that the nitrogen
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component is a very large value with respect to the
phosphorus component, and Lake Inba is a
nitrogen-rich lake.

The amount of pollutant of nitrogen and
estimated as phosphorus discharged to Lake Inba
i1s decreasing due to popularization of sewer
systems, etc. But Surface source drainage
discharged from fields, urban areas, etc. tend to
increase rather. Approximately 40% of the land in
the Lake Inba is a farm and a paddy field. For
exanple, reduction of nitrogen fertilizer is the
solution. The use of fertilizer of a type with a small
amount of nitrate ion flux and cultivation method
such as multi cultivation are effective for reducing
the runoff amount.

According to the Water Environmental
Soundness Index, parameters in "comfortable
waterside" have been decreasing in

Furusatohiroba in 2017 compared to 2012. In
Furusatohiroba, garbage is noticeable along the
coast. It is thought that the score dropped with a
question such as "Was you seeing the garbage?" or
"I's the river and surroundings beautiful?" However,
according to a comparison between the two graphs,
it is considered that people's viewpoint and way of
thinking about Lake Inba have not changed so
much in 6 years.

5. CONCLUSIONS

1) According to the survey results for 6 years, the
Mizukusaen tends to be more alkaline than the
Furusatohiroba.

2) COD fluctuates in summer and winter, but it
has remained almost flat for 6 years.

3) Lake Inba is a nitrogen-rich lake, so it is
necessary to reduce nitrogen fertilizer flowing out
from basin area.

4) According to the Water Environmental Soundn
ess Index, the score in comfortable waterfront
parameters was slightly lower. But overall,
viewpoint and way of thinking about Lake Inba
have not changed significantly in these 6 years

REFERENCES
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Evolution of a Hybrid Framework for Adaptive Watershed
Governance 1n a Micro-watershed Scale

Laguna de Bay Basin, Philippines

Jocelyn Siapno!, Rose Bonifacio,! Adelina Santos-Borja,! Noboru Okuda’

"Laguna Lake Development Authority, National Ecology Center Compound, East Avenue, Quezon City 1100,
Philippines
Research Institute for Humanity and Nature, 457-4 Motoyama, Kamigamo, Kita-ku, Kyoto, Japan
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women empowerment

ABSTRACT

There have been numerous watershed governance models developed for planning and managing natural resource projects.
However, these models are generally applied in a macro scale discounting some vital social and environmental concerns

that are peculiar in a local setting.

This paper will discuss the importance of focusing environmental conservation initiatives on a smaller scale, adopting and
modifying applicable existing watershed governance framework and approaches. As a take-off point, Barangay Carmen
in the town of Silang was selected in view of the existence of the Malindig Spring situated within the Malindig Micro-
watershed. The said spring is important in the social-cultural and economic activities of the community. However,
sustaining its ecological integrity is a challenge which necessitates multisectoral involvement coupled with the
government’s efforts in spearheading actions for community support. The need to identify a group of champions in
environmental management is a key success factor in environmental management, thus, the women in Barangay Carmen

became the target sector to take the lead in view of their interest and respected roles in the community.

The results of engagement with communities in a micro-watershed scale revealed the need to refocus the strategies in
managing natural resources from a macro-scope to a micro-level scale. This will ensure a more efficient assessment of the
socio-cultural-economic-environmental and political situation leading to more effective strategies in managing natural

resources.

INTRODUCTION environmental ~ system that requires addressing

uncertainties in the process coupled with interaction to a

The continuing economic as well as environmental
pressures on the watershed is outpacing the capacity of the
government to effectively and efficiently plan and
implement the strategies vital for proper management of
resources. Management of resources is an integral
within a dynamic  social-

component complex

variety of stakeholders with different needs and interests.

It is in this light, that an adaptive watershed governance
model for planning and managing natural resource projects
has been developed and implemented taking into
consideration various concepts such as non-linearity,
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trans-disciplinary ~ science,  self-organization  and
community participation.

The watershed can be regarded as a complex system that
function in a continuously changing environment. Rapid
economic growth and land use change have transformed
former rice and sugar cane plantations into prosperous
urban centers. The land use change in the watershed will
soon impact the hydrology of the watershed and threatens
freshwater resources from which the quality of life of
communities depend. Similar to a bigger watershed, a
typical micro-watershed is also exposed to the same
pressures but of a lesser degree depending on the

geophysical and social conditions.

The Malindig Micro-watershed is situated within the
Macabling Sub-Watershed under the Sta Rosa Watershed.
It spans within the Barangays of Carmen, Tibig and Hukay
in Silang, Cavite and discharges towards Laguna de Bay
via Macabling River.
administratively located in the Cities of Biflan and Sta.
Rosa, Laguna and Silang, Cavite with an area of 3435.56

Macabling Subwatershed is

has. Silang’s geographic situation, being located at the
upstream portion of the basin, has significant amount of
groundwater recharge and serves as the headwater of seven
river basins in the Santa-Rosa Watershed.

Malindig River is a significant natural resource in the
watershed because of its socio-cultural value that has been
preserved through time. However, sustaining its ecological
integrity and services is a challenge that requires the
involvement of all sectors within the micro-watershed.
Of special interest in this micro-watershed is Barangay
Carmen which is situated at the downstream portion of the
river with 2,506 (PSA 2015) household population. About
90% of the agricultural area is privately owned and the
community has been threatened for eviction due to the
absence of land entitlement. Two unnamed shallow
streams are situated within Brgy. Carmen and flow
towards the Malindig River. These streams were found
degraded due to domestic and agricultural pollution.

The challenge of mobilizing the community to initiate

strategies to conserve the Malindig River is a gargantuan
task exacerbated by social - political pressures.

STUDY FOCUS: BARANGAY CARMEN, SILANG,
CAVITE

Brgy. Carmen is a rural barangay with a total area of
265.11 ha. of mixed residential and agricultural land.
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The community derives daily sustenance mostly from
agricultural farming supported by other sources of income
such as employment in nearby industries, construction
works and driving of public transport.

Governance is led by a Brgy. Council composed of a
Barangay Chairman, seven (7) Sangguniang Barangay
Members, one (1) Barangay Secretary and one (1)
Barangay Treasurer. While a Women’s Desk is created to
handle minor conflicts within the Barangay.

Brgy Carmen has its own waterworks system. Water is
abstracted from the ground and supplied to the respective
households by gravity owing to the physical configuration
of the area. However, scarcity of water is experienced
during summer months and weekends due to the higher
volume required by the consumers on said period.

Within the interior of the Barangay are interconnected
canals serving as storm drainage and catchment of
household wastes. Liquid wastes are discharged directly to
the canal which eventually flows downward to the stream
and manmade channel in the farm.

Situated in this Brgy. are the Malindig River and Malindig
Spring  which are of high importance to the socio,
cultural and economic life of the community. The spring
has been considered as a source of potable water and a
source of special “power” for believers and faith healers as
well as eco-tourism destination during summer months.
However, the community has inadequate initiatives to
sustain the ecological integrity of the river. This is
manifested by the absence of environmental related
activities/projects coupled with the lack of policies and
guidelines on the use of the river and other environmental
concerns.

4. ASSESSMENT APPROACH

This paper narrates a process-based action research which
applied a simple planning tool which is the Project Cycle
Management (PCM) introduced by the Japan International
Cooperation Agency (JICA). However, there were
modifications on the application of approaches in view of
the level of understanding, age consideration and depth of
appreciation of the participating community members.

The community was guided in assessing local situation and
planning for strategies to address issues taking into
consideration the following planning elements: Situational
Analysis, Stakeholders Analysis, Problem Tree Analysis,



Objective Analysis, Alternatives Analysis, Project Design
Matrix and Plan of Operation. These were discussed in a
series of workshops participated by representatives of
various sectors in the community using simple and creative
exercises to come up with the desired results.

Working with the community in assessing local situation
has encouraged critical thinking, built awareness and
strengthened existing organizations for a unified action. In
the course of the application of existing planning tools,
variations of approaches are developed to suit with the
local situation. Focusing efforts in a micro-scale and
partnering with the smallest political unit and active
sectoral groups are key success factors in resource
management.

5. DISCUSSION

This study strongly believes in the pivotal role of
community in the planning process and sustainable
implementation of action plan. Involving the community
is an effective mechanism which enables them to define
their own values as stewards of the environment as it
promotes sense of ownership and self-worth.  The
planning process undertaken did not only become an
avenue for learning but also promoted mindfulness of the
current condition and recognition of one’s accountability.
Recognizing the positive receptivity and active role of
women in the community undertakings, they were engaged
to perform tasks essential to the study. Their participation
enabled appreciation of their vital role in the management
and conservation of the environment particularly of the
Malindig River and Spring.

The PCM process was used in the diagnostic assessment
of the current environmental situation in Brgy. Carmen
focusing on the conservation of the Malindig River and
Spring.

Based on the processed result, dumping of waste on
streams and waterways was the major issue in the
Barangay. However, through analysis of the current
situation and environmental issues in the community, lack
of consciousness on the sustainable management and
protection of the river was agreed as the core problem and
that dumping of waste in canals and tributaries was only a
consequence.  This analysis was associated to the
premise that the community only values the river as a
source of income during summer months and that efforts

to sustain it through programs and policies are lacking.
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6. CONCLUSION

Focusing action in a micro-watershed scope provides a

more specific information on the existing social,

environmental and economic situation as well as the

political climate in the area. A dialogue platform such as
workshops and regular visits foster participation and
engagement of communities towards planning of
strategies that can be implemented within the bounds of
their capacity and understanding.

Mobilizing people for action cannot be done instantly and
at determined period. It requires substantial time, effort

and resources to be able to win their respect and trust.

Experience with the communities in managing natural

resources led us to conclude that the microwatershed has

its own peculiarities in terms of the social-environmental
situation and issues as well as the political climate.

The endeavor is a learning process in which the goal is to
enhance capacities of the community in order to identify
their own issues and correspondingly, develop strategies
to address identified problems. A shared understanding of
the local issues is necessary in crafting the community’s
common vision for the environment.

The hybrid model of this action research refers to the
enhancement of existing planning and intervention
processes and simplification of biophysical processes
through learning tools in microwatershed. Without this
model, it would have been difficult to communicate the
value of the resources as a kick-off agenda in gathering the
community and collectively mapping-out actions for
sustainability. The
understanding of biodiversity principles and watershed

environmental conservation and
management planning that the community gained through
this endeavor had motivated them to jointly work and thus
increase their adaptive management capacity.
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