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The past 3 volumes of Nature and Environment Journal already presented several articles
related to Sustainable Development Goals (SDGs) 12, 14 and 15. However, there are 2 more
goals in the areas of natural resources and environment, including Goal 6: Clean water and
sanitation, and Goal 13: Take urgent action to combat climate change and its impacts. There-
fore, we would love to present informative knowledge relating to the aforementioned goals in
this Natural and Environment Journal. The cover story is “Engrave in the Hearts of Thai
Populace: Naruebodindrachinta Reservoir,” providing story about one of Late King Bhumi-
bol Adulyadej’s royal projects that was created to help and to alleviate difficulties for people
in the rural area. There is also a special interview “Hat Yai: The Model City for Climate

Change Resilience,” presenting the administration and management of Hat Yai City Munici-

pality Office in order to combat and adapt to climate change.

The Editorial Board of the Nature and Environment Journal hopes that all knowledge
and informative contents relating to natural resources and environment that have been presented
in the previous journals and this journal will help create awareness and understanding on the
Sustainable Development Goals farer and further.
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The twenty-third session of
the Conference of the Parties
the United Nations Framework

Convention on Climate Change (cop 23;

fo

the thirteenth session of the Conference
of the Parties serving as the Meeting of
Parties to the Ryoto Protocol (cmpe 13)

and the second part of the first session
of the Conference of the Parties

servin
as the Meeting of the Parties to ’

the

General Surasak
Karnjanarat, Minister of
Natural Resources and A
Environment, Thailand,

a Head of Thai delegation, |
together with delegations
from relevant agencies,
including the Ministry of Natural Resources and
Environment, Ministry of Foreign Affairs, Ministry
of Energy, Ministry of Agriculture and Cooperatives,
Ministry of Science and Technology, Ministry of
Industry, Ministry of Public Health, Independent
Government Agencies and Private sectors attended
the twenty-third session of the Conference of the
Parties (COP 23), the thirteen session of the
Conference of the Parties serving as the meeting
of parties to the Kyoto Protocol (CMP 13) and the
second part of the first session of the Conference
of the Parties serving as the meeting of the parties
to the Paris Agreement (CMA 1.2) and other related
meetings between 6-18 November 2017 in Bonn
Germany. This annual conference provides a
platform for UNFCCC Parties to enhance the
international cooperation on climate change, in
particularly, this session focused the discussion
on the development of the implementation guideline
of the Paris Agreement (Paris Agreement work
programme) to allow Parties to fully implement the
Paris Agreement. In this occasion, General Surasak
Karnjanarat delivered Thailand’s national statement

Paris Agreement (cmA 12) and
other related meetings

November 2016 and also joined Mr.
Luis Gilberto Murillo Urrutia, Minister of
Environment and Sustainable Development,

{ during the high-level session on 16
|

Colombia, in the MoU signing ceremony
between the Ministry of Natural Resources
and Environment, Thailand and the Ministry of
Environment and Sustainable Development,
Colombia to strengthen the relationship and
cooperation in relation to natural resources and

Environment between the two countries.
The key outcomes of the conferences

1. Advanced work on the Paris Agreement
implementation guideline under the Paris Agreement
work programme that covers a variety of issues
such as features, information and accounting on
Nationally Determined Contributions (NDCs), further
guidance on adaptation communication, guidance
on cooperative approaches, technology mechanism
and technology framework, capacity-building,
modalities, procedures and guidelines for the
enhanced transparency framework for action and
support, matters relating to global stocktake, and
modalities for the accounting of financial resources
provided and mobilized through public interventions
et.al. Parties engaged constructively in the negotiation
on the modalities, procedures and guidelines in all
issues and prepared the informal notes that captured
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views expressed during the session and
submission by Parties in order to use as the basis
for the next negotiation and to reach the conclusion
by the deadline of COP 24 (December 2018)

2. Agreed on the design of the Facilitative
dialogue known as the “Talanoa dialogue”, a
process that Parties agreed to start in January
2018 to take stock of the collective efforts of
Parties in relation to progress towards the
long-term goal of the Paris Agreement where
Parties aim to hold the increase in the global
average temperature to well below 2 degree
Celsius and to inform the preparation of nationally
determined contributions. The dialogue will
concentrate around 3 key questions of (1) Where
are we? (2) Where do we want to go? and (3) How
do we get there? This dialogue will comprise of
2 phases of the preparatory and political phase.
The preparation phase will involve a range of
activities to gather relevant information and inputs
to prepare a synthesis report that will be used as
a foundation for the political phase that involve
the high-level representatives to take stock of the
collective efforts of Parties at COP 24

3. Decided on the organization of the
Pre-2020 implementation and ambition, including
the mobilization of USD 100 billion annually by
2020 by developed country Parties to address the
needs of developing countries in the context of
meaningful mitigation actions and transparency
on implementation; the acceleration of ratification
of the Doha amendment to the Kyoto Protocol by
Parties that are yet to do so; and the preparation
and organization of Pre-2020 stocktake at COP
24 (December 2018) and COP 25 (November
2019)

Moreover, Thailand arranged a number of
the exhibitions and side events in Thai Pavilion
in Bonn Zone under the theme of “Thailand
Climate Action Through Multi-Stakeholder
Partnership” that honored His Majesty the late

UN CLIMATE CHANGE CONFERENCE

King Bhumibol Adulyadej by displaying the
photos of his various initiatives in relation to
natural resources and environment including the
“plant forest in your heart project” and His Majesty
King Maha Vajiralongkorn who undertakes works
to continue the initiatives of the late King and
Her Majesty Queen Sirikit in order to promote
the welfare of Thai people. Other topics at the
exhibitions included Thailand’s mitigation NDC
roadmap 2021-2030 and good practices on climate
change adaptation. In addition, a number of side
events were hosted in the Thai Pavilion such as
Boosting Climate Actions in Southeast Asian
Countries through the Roles of Capacity Building
by ASEAN representatives, Evidence-based
Decision Making: Strategic Funding of Climate
Change Research in Thailand, and Low Carbon
City Development in Thailand et.al.

In conclusion, this meeting is a good
opportunity for Thailand to work in a spirit of
cooperation with the global community on the
international rules to address the threat of climate
change and to present its domestic efforts that the
country is currently undertaking to fight this

problem. ¥
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By Editorial Board

er the past 70 years, His Majesty King
Bhumibol Adulyadej was truly a developer. He
devoted his energy and intellect to perform
many royal initiatives. His Majesty spent much
of time travelling to visit people throughout the
country and initiate several projects to reduce
people distressed. Accordingly more than 4,000
royal projects were initiated which emphasized
on sustainable development that balancing
between human and nature.

“Huay Samong Reservoir” is one among
several royal project initiatives. The project is
located in Kaeng Dinsaw sub-district with irrigable
area covers Kaeng Dinsaw sub-district of Na Di
district; Mueang Kao, Bor Thong and Ban Na
sub-districts of Kabinburi district in Prachin
Buri province. The reservoir’s capacity storage
1s 295 million cubic meters. The minimum, normal
and maximum storage level are +32.20 meters,
+48.00 meters and +49.40 meters respectively
above mean sea level. The reservoir has a surface
area of 16,250 rai (or 1600 square meters) at
normal pool level.

.
uﬂ‘iﬂ%m
7§ ,ﬂﬂmuqugmmmp
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On 16" May 2016, Huay Samong Reservoir
was renamed as “Naruebodindrachinta Reservoir”
by His Majesty King Bhumibol Adulyadej. The
new name means a reservoir that was built by
the king’s idea. It is the latest reservoir that was
named by the late King Bhumibol Adulyadej,
which is engraved in the hearts of people for long.
On 31 December 2017, His Majesty the King
Mabha Vajiralongkorn Bodindradebayavarangkun
went to Na Di district, Prachin Buri province to open
Naruebodindrachinta Reservoir, a project initiated
by the late King Bhumibol. In this occasion,
The Nature and Environmental Journal editorial
board is honorable to interviewed Mr. Surachai
Jiwasurat, Director of Large-Scale Irrigation
Construction Office 7 about the development
and significance of the Naruebodindrachinta
Reservoir. The editorial board would like to
express appreciation for the interview given.

Nature and Environment Vol. 6 No. 4 October — December 2017 W-‘,,




Saomnun

anuru=n>IUIvR3aUsIiugs

Faiausdugianmituilaeiluduiiny
uUiIa UL IgIty Mansumilefidnyue
Jufiugeauiagen Sdnwazdudindadionan
gy By memevlduasniednune Susenidudisiu
fanmdudiluse nadufienzTuaniidnvus
dufisugumanzuninisinunsnssy Tnoanie
nsvaunalidaduituievesdmin Yt
Usduysuuinmsunaseseaniiu 7 dne fie dune
e g1netiuasne gnedseunau 91Lne
aFalvan Suneasuvilng snenduniys wae
BUNBUM

AU
gavawvIRuthunuaunsIu

TuefndikunUszsuiiendvogluiiud
JwriausiAugslasuanusiendeuanlymdouds
wazvian TnedegauuaziAnundundsuiiom
authds3uysuazquiateiaslaus Jeadns
anudemelituiiuiinsinumsuazidioindgauds
ﬁuﬁU%L’Jﬂdﬁﬂ&lf}luﬁéﬂﬁiﬁliﬁuﬂﬁaﬂLN%ﬁyﬁU‘ﬂinW
duftsdne dawalusunasildisamanonis
nwns saenIutiinasifientsgulnauazuslag
dmiuguauingeg Aviaunau iesnlaidunds
Auftminuyu

. -’nsmssssumﬁua:ﬁ'uu’mﬁou UR 6 QUUR 4 0ANAU - SUNAU 2560

WAty Iwatn geienisdiina
noasvvaysEmIuIuIalugf 7 1@y
Wunveseafiutiuguaunsiun

“.. loduil 22 unsreu 2521 wszum
aunanszUsdunsunigdnasnaginy 193
wsxs RIS AAgITulAsmmielasulennan
wszgraaIsidunsousn Tnglinsurayseniu
A9r50710 59715985 N Y TAANE WA UL
Tugahiiewssuse uasguiielass wisak
wszs19mudayaiinsyeerlnalasinsliidy
aemse IR tladaniilisiugsld
w"?QmwaggnZ@”W%Zuz)@ﬂluuagqgm”ﬁ uay
Jwienisgulnavslaanaent vindudad
Wiz SiAgaulasn1sdn 5 ase luz

ynI1l WA 2521 i 2544...

éwaLﬁuﬁwquﬁumﬁum finsaiiunuy
1 20 Y efinsEuneasidlud we. 2553
uazanInaziasaanysallud n.a. 2561 99
Ao1nend@nuneassTaUsEuIUNAReY
7 Taandsanuiduninaznanisaduau
dAny il

[

=
N
-
N

« . malzguunSlatudilloduil 19 fueneu
2532 iuwaulumannisuazevslflinsuvaysen
ANAUNISANYIFITIV 99NUUY UAZADATIN
Tnsans simuumaailuguinnasnmeuuu
uaza1y) lnedlpsenionelans YminUsivys
ugumiahilassmsianuveni’ fna1
nsuYaUsEnIuTIlayINIsANIA IS IZE
UazHaNTENUEWMINADuYIlATINITUA AT
Tl w.a. 2538 91miu 1Fiin1sAnyIUsuYge
Te9TURanTEIUAMInAo SN 2 A1 uANETe
aidouwgaanien 2546




% v
UTUAINN
N Sang

2.U52unAY
Prachantakham

a.ndunsus
Kabin Buri

< )
/- EIBUNA
B Sa Kaeo

2.Asulvdn
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F General Characteristics of
Prachin Buri Province
- Prachin Buri province is plain area with
high mountainous. The northern part of the
province is comprised with hills and mountains
in the Dong Phayayen mountain range. While
the southern and eastern parts are the plain areas
with sparse forests, the western part is low land
that suitable for agriculture propose, especially
orchard which is provincial famous. The province
is divided into seven districts namely Mueang,
Ban Sang, Prachantakham, Si Mahosot,
Si Maha Phot, Kabin Buri and Na Di.

History of the

Naruebodindrachinta Reservoir

In the past, people live in Prachin Buri
province suffered from droughts and floods. In
the rainy season, water normally overflew in
Prachin Buri and Huay Samong basins, which
caused impact to agricultural areas. However,
people faced with delay of rain in the dry
season especially who live at rear part of the
Huay Samong basin. Consequently, there was
lack of water for agriculture and communities
consumption. This problem occurred because

there was no water retention source.

’ & 8 v
ORI

COVER STORY

Mr.Surachai Jiwasurat, Director of

_.\..\,,\ Large-Scale Irrigation Construction Office

"% 7 described the history of the

: Naruebodindrachinta reservoir.
4 “..0n 2204 January 1978, His
__:’: Majesty King Bhumibol Adulyadej
mentioned about the Huay Samong royal project
for the first time, and the Irrigation Department
was assigned to conduct irrigation feasibility
study specifically reservoir in the Huay Phraprong
and Huay Samong basins. His Majesty the King
also provided information related to the project
that he wrote himself, which aims to provide
water supply for agriculture both in rainy
and dry seasons, and for consumption purpose
throughout the year. In addition, His Majesty
mentioned about this royal project in 5 occasions
between 1978 and 2001 ...~

The Naruebodindrachinta Reservoir has
been implemented more than 20 years. It was
start in 2010, and expect to be finished in 2018.
The Director of the Large-Scale Irrigation
Construction Office 7 narrated about the history
and key operation in the construction of the
reservoir.

“... On 19t September 1989, the Cabinet
approved the project; in principle, and Irrigation
Department was a responsible agency to study,
survey, design and prepare construction in the
upper Bangprakong basin and its branches.
Huay Samong project in Prachin Buri province
was part of water resource management project.
The feasible study and environmental impact
assessment that was conducted by Irrigation
Department completed in 1995. After that, the
report on environmental impact assessment
was revised 2 times until it was finished in
November 2003.”
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COVER STORY

Kabin Buri districts, Prachin Buri province;
2) alleviate impact from flood in Prachin Buri
basin and its branches especially in Na Di and
Kabin Buri districts, Prachin Buri province;
3) serve as water source for consumption and
water supply; 4) maintain healthy ecosystem and
water storage will be release to push salt water
and waste water downstream in Prachin Buri
and Bangprakong rivers; and 5) be a buffer

Afterward, the environmental impact

. zone to prevent forest invader into Thap Larn
assessment of Huay Samong project was

conducted again especially some part that related e e, the
to World Heritage Park Sites; Thap Lan and Pang

Sida national parks. The latest environmental

reservoir could increase moisture in the forest,
thus reduce possibilities of forest fire. However,

. if forest fire is occurred, the water stock can be
impact assessment was completed on November

2007. Until there had no objection from the
National Committee on the Protection of World

used to suppress fire.

Heritage Sites meeting on 5 August 2009, then
the Irrigation Department started to conduct
the project by reducing level of water storage from
+49.400 meters to +48.000 meters above the
mean sea level and occasional monitoring at
the conducted area to prevent harmful activities
that could occurred to World Heritage Sites.
After that, the cabinet approved the
environmental impact assessment in the 4

meeting on 27" October 2009 and the Irrigation

Department start to construct Huay Samong royal
initiative project. The project will take for 9
years for construction (fiscal years of 2010-
2018)...”

Benefits and Successes

Presently, The Naruebodindrachinta
Reservoir is under construction and will be
finished in 2018. The reservoir will provide
benefit in several aspects for instance: 1) water
source retention and increase irrigable area of
111,300 rai during the rainy season and 45,000
rai during the drought season in Na Di and

Mr. Surachai Jiwasurat informed about
the benefits and successes that will be provided
by reservoir. The example are, local community
in the area will have better living conditions,
and enough water for agriculture, reduce suffering
from flood, and improve condition of natural
resources and environment.

“In August 2016, around 93 percent of
the Naruebodindrachinta Reservoir has been
constructed which can store water around 242
million cubic meter or 82 percent of its capacity.
Water storage prevent Kabin Buri district from
being flooded as it had experienced in the past.

Besides, it also brings back the fertile ecosystem,

as it was reported by the Thap Lan national park's
officials that cormorants make nests near the
reservoir. This kind of birds lives in fertile

’

ecosystem.’
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Apart from being a water storage that
alleviates community suffers from flood and
drought, the community live nearby Naruebodin-
drachinta Reservoir have new career especially
fisherman as there are plenty of fish live in the
reservoir. Hence, the Huay Samong Fish Agent
Cooperative was established by follow occupation
code of conduct from Klong Luang Rajchalothorn
reservoir royal initiative in Chon Buri province.
The examples of fishing operation are fish selling
and fish processing product that operate by
community enterprise.

The editorial board interviewed a
community representative, Mr. Nirun Buajoo.
He is a Moo 8 village headman at Kaengdinsaw
sub-district, Na Di district in Prachin Buri
province. He described community ways of life
before the reservoir has been constructed.

“...Most people in the area are farmers.
However, due to lack of water in the dry season,
the agricultural product is die back. For example,
some fruits require water to grow, as there was
no rain, it was not fruitful. Also, when there was
rain with water overflown to community, people
faced the flood problem every year.”

COVER STORY

Since the royal initiative project was
established, community has better lives. The
reservoir start to restore water in 2016,
consequently there are plentiful of fish in the
reservoir. Then, community members joined
together to create fishing occupation around
the reservoir, with support from the Irrigation
Department. This occupation contributed
additional incomes for people who have been
relocated from the reservoir construction site.
Moreover, people produce fishing processing
products, such as fermented fish (Pla Som) and
dried fish. The products get good responses

from customers.”

The Naruebodindrachinta
Reservoir at present

The construction of the reservoir is nearly
completed, and the water has been stored. Even
in the first year of the reservoir’s water storage,
people in Prachin Buri province did not face with
floods. Also, the intrusion of saltwater from the
gulf of Thailand which made normal water too salty
to be used; drinking, consumption agriculture
purposes; are not occurred anymore. With
intelligence, far-sighted vision and assigned
responsible agency from His Majesty the late
King Bhumibhol, people that use to suffer from
flood and drought are alleviated and gain better

living benefit for long time.
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Hat Yal

By Editorial Board

éJ ongkhla Province is located on the eastern

coast of the Gulf of Thailand in Southern region.
It is one of the provinces that experienced severe
flood events, greatly affecting communities and
causing damages, especially in the Hat Yai district
which is an important economic area and tourist
destination. More frequent flood events are
happening and exacerbating. Nonetheless, the
Hat Yai City Municipality has put efforts on
preparedness to prevent the impacts of natural
events. Songkhla province is considered an
exemplary city that learns, adapts and copes with
floods.

This issue of the Nature and Environment
Journal will present the Hat Yai Municipality’s
management to deal with and adapt to flooding
caused by climate change. The editorial board
interviewed Dr. Pruek Pattano, Deputy Mayor
of Hat Yai City Municipality and Mr. Somporn
Siriporananont, Chairman of the Southern Cities
Climate Change Resilience Networks Foundation
(SCCCRN). The editorial board would like to
express appreciation to relevant officials related
to flood management in Hat Yai who provided
us with information.

E—
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Vulnerability to Flooding
in Hat Yai

Hat Yai is an economic center in the southern

region, which covers five local administrative
offices, namely, Hat Yai City Municipality, Ban Pru
Town Municipality, Khuanlang City Municipality,
Klong Hae Town Municipality, and Khor Hong
Town Municipality. The topography is the vast
plain area with high mountains in the west, south
and east. Hat Yai faces the Songkhla Lake in the
north. With this topography, Hat Yai becomes a
water retention basin. In the old days, areas in
Hat Yai were plain with paddy fields, and some
areas were swamp. Later on, the Hat Yai city
has rapidly changed its land use by land filling for
commercial and housing purposes, construction
of buildings obstructing water courses, and
trespassing of water catchment areas and natural

flood areas.

Special Interview

NIN99n/Picture from
http://phil.uk.net/hatyai/flood10.html

Looking Backwards
at Past Floods

During 1833-2010, Hat Yai experienced

flood events, especially great floods causing

tremendous damages, such as the flood in 1988
when the flood water was as high as 1-2 meters
and caused damages worth over 2,000 million
baht. Later in 2000, the flood water in the city
rose to 2 meters, and it caused around 10,000
million baht in damages. The last flood occurred
in 2010, with the water level of 2-4 meters and
did over 10,000-million-baht worth of damage.

The cause of floods is storm or monsoon,
leading to the massive quantity of water that
exceeds the capacity of the drainage water system.
In the lower southern part of Thailand, monsoon
comes in October-December each year, with
heavy rainfall; hence, the water does not drain in
time. Another crucial factor is changes in land
use. Many commercial and residential buildings
have been built, which obstruct natural water
courses. Since communities do not have plans to
deal with potential disasters and there is a lack
of effective warning system, damages happen

whenever there are floods.
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AIN290/Picture from
k-net/hatyai/flood10.htm!l

Dr. Pruek Pattano, Deputy Mayor of Hat
Yai City Municipality who is also a member of
the executive team on solving the flooding
problem in Hat Yai, said:

“ ... The problem is that in the present, it
rains much heavily. In the past, although it
rained everyday (for seven days, seven nights),
but the rain slowly fell and the rain water
accumulated for seven days was fine. In the
present, even though it rained for two days, but
the amount of rainfall is enormous. With the
current capacity of water drainage, the water
cannot drain in time, compared to the amount

Flood Monitoring

with Preparedness

Due to the continued occurrence of floods
in Hat Yai, relevant agencies have collaborated
to work together in an integrated way to be
prepared to handle flood events that may
happen. The Hat Yai City Municipality has set
up “Operation Center for Flood Prevention and
Mitigation” to be a center for coordination,
monitoring, communication, provision of
assistance and support on personnel and
equipment. Officers are stationed at the center
and ready to take prompt actions in the field.
The center works on preparedness before, during
and after flood events. Thus, the center monitors
climate, rainfall, water level of main canals,
and daily water management. The center is
mainly responsible for suppressing and mitigating
floods and storms in the locality when incidents
occur. What’s more, the center serves as a center
for coordinating the assistance from the public
and private sectors for incidents that are beyond

Special Interview

of rainfall, especially in the downstream area
or the Songkhla Lake covering areas in three
provinces (Phatthalung, Nakhon Si Thammarat,
Songkhla).

Another problem arises when the rainy
reasons comes. As a result, it rains across the
southern region. The rain causes the rise in the
water level in the Songkhla Lake because the
estuary of the Songkhla Lake connected to the
Gulf of Thailand is narrow. As such, when the
water quickly flows from upper areas to the Hat
Yai city and the water in the Songkhla Lake
cannot drain in time, floods happen. Hence, the
water drainage management system will have
to take into consideration water routes ranging
from upstream and mountainous areas. If we
can slow down the water flow, we will have to
doit...”

the capacity of local people. Moreover, the Hat
Yai City Municipality has set up evacuation
sites to reach out to flood victims in their areas.
Supporting homes have been in place to provide
assistance to people in communities in four areas.
Flood warning signs and flags are put up in 18
sites to notify people about the situation so that
they are prepared and can evacuate in time. The
green flag refers to normal situation, and the
yellow flag signals that the water level is 1.5
meters below the waterline, and people should
keep themselves abreast of the situation. The red
flag means that a flood would happen within
6-30 hours, and people have to move their
belongings and evacuate to a safe place. In the
most urgent stage, the red flag is hoisted and
siren will sound, which means a flash flood will
happen within 3-6 hours. At this stage, people
are required to move to a safe place immediately.
In 2000, over 6,000 cars were damaged, whilst
the number of damaged cars was reduced to
2,000 in 2010.
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Deputy Mayor of Hat Yai City Municipality
mentioned about the Hat Yai City Municipality’s
flood response plan that has created synergies
among the public sector, civil society sector and
communities:

“...The Hat Yai Municipality City has
increased its drainage capacity of the U-Tapao
canal as the Klong Ror I project™ was built in
parallel with the U-Tapao canal to double the
drainage capacity, and green belts are used to
accommodate floodwaters. Generally, two canals
for drainage should be enough for water drainage.
If the water quantity is massive and causes floods,
it is acceptable for us because there are houses
in the area. It is impossible to move from the
area. This area is the forefront of floods, so
we have to manage this area. The drainage
management for diverting waters into the U-Tapao
canal and the Klong Ror 1 is quite satisfactory...”

Creating Synersgies

for Flood Response

In addition to the flood response plan
as previously mentioned, the Hat Yai City
Municipality joined the project entitled “Asian
Cities Climate Change Resilience Network:
ACCCRN?” funded by the Rockefeller Foundation
through the Thailand Environmental Institute.
Under the administration of Dr. Prai Pattano,
Mayor of Hat Yai City Municipality, gives priority
to the task of solving the flooding problem with
geo-ecosystem concern, especially the U-Tapao
canal basin. A working team comprising the
public and private sectors, academics and civil
society has been set up to integrate the work of
agencies working on this issue. This results in
the establishment of the Southern Cities Climate
Change Resilience Networks Foundation

Special Interview

(SCCCRN) which supports implementation to
solve flood problems in Hat Yai and other cities
in the southern region. Hence, the foundation
implements a pilot project “Flood Management
Network in the U-Tapao canal basin for effective
flood prevention and mitigation, and capacity
strengthening of the network on flood prevention
and solving in order to develop basic infrastructure
and warning systems on flood prevention and
solving. Moreover, the project aims to create a
model in flood management and response through
the participation of vulnerable communities for
them to be able to respond to floods and live
their lives. Mr. Somporn Siriporananont, Chairman
of the Southern Cities Climate Change Resilience
Networks Foundation and Former Chairman of
Songkhla Chamber of Commerce, mentioned:

“ ...The Southern Cities Climate Change
Resilience Networks Foundation started its
operation in 2010 as part of the ACCCRN project.
The main activities are community-based flood
monitoring, setting-up of community committees,
mapping for community learning, and advocacy
with local municipalities. It started with two
pilot communities between 2010-2011, and the
project areas were expanded to cover the whole
area in Hat Yai. It also aimed to advocate the
policy with provincial agencies. The project also
received financial support on flood monitoring
on main canals in Songkhla and Satun provinces.

...dn 2013-2014, it was a very successful
period because the municipality continued to
implement the project that was done in collaboration
with us. Then, the project was scaled up to the
provincial level. So the previous implementation
was considered a model in terms of peoples
participation, response to the needs of the
people, and integration of the project into the

’

provincial plan...’

*The Klong Ror 1 is a royal initiative project for flood mitigation in Hat Yai district, Songkhla province. The
project was implemented in 2001-2007. This canal has a maximum drainage capacity of 465 cubic meters per
second, which helps relieve suffering from flooding. The Hat Yai people are grateful for His Majesty King Bhumibol

Adulyadej’s compassion.

| ——
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He also explained how to use the climate
change model for climate projection and flood
response preparedness as follows:

“...The climate change model can be
furthered applied. For example, it can be used
to monitor land filling that may cause impacts.
Educational institutions can help conduct research
and develop models on climate mapping and
irrigation water level models, which are essential
knowledge because they can be used to project
the trends on urban development. For the areas
with the existing studies on models, there should
be further in-depth studies. The findings of the
studies should be useful for solving the problem
in the long run. For the areas without any previous
studies, broad studies should be conducted to

capture the general information...”
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Special Interview

The Hat Yai City Municipality, communities
and the Foundation have continuously worked
together to develop a flood response plan and a
community-based flood response manual. There
are rehearsals for community-based flood response
plan, and setting-up of supporting homes and
civil society network, and dissemination of
important information to the public. For those
who would like to have more information or
take part in monitoring floods in Hat Yai, they
can visit www.hatyaicityclimate.org

Today for Hat Yai

With the Hat Yai City Municipality’s
intention, learning and preparedness for flood
response, the Hat Yai City Municipality has
become a good model for flood adaptation.
Hence, the Hat Yai City Municipality was
awarded an honorary pin by the Office of the
Public Sector Development Commission for the
year 2012 for its national government service
for the project “Flood Response in Hat Yai
through the Collaboration between the Public
sector, Civil society and Communities.” The
key success in solving the flood problem in Hat
Yai is that local people have learned and are more
confident in adapting themselves to live with
incidents. This is a success due to management
and public awareness raising for dealing with
incidents that would happen, and effective public
warning. The success is made possible through
cooperation of all stakeholders in working in an
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World Focus

imate change has increased magnitude
and frequency of disasters, and its effects has
exacerbated and expanded to numerous regions
across the world. It directly and indirectly affects
economic, social and environmental development.
The crisis is partly attributable to rapid urban
development and city expansion with ineffective
management; consequently, buildings are
constructed in risky areas, such as flood and
hillside areas. For instance, land is used for city
expansion and new development which obstruct
watercourse, and deplete natural water retention
areas. These factors have increased the risks of
urban areas to the severe impacts of disasters,
and residents in urban areas are inevitably affected.

is attributable to changes caused by huma
activities. Understanding the urbanization process
and global changes are vital to planning for urban
) evelopment. The population
und the world is
source deployment, land
use and urban expansion. As most of the cities
in the world are located in areas prone to natur:
disasters, natural and structural measure

put in place to prevent and cope with dis
However, these measures are not enough to
cope with the unpredictable patterns and intensity
of disasters that may strike in each city. Each
country has its own way of dealing with its
circumstances in different ways. It is essential
that each city has to be aware of its own risks
and impose risk reduction measures.
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Based on social and economic factors of
coastal cities around the world, it was predicted
by 2070, Kolkata and Mumbai of India, Miami
in Florida in USA, Dhaka of Bangladesh,
Gunagzhou and Shianghai in China, Bangkok
in Thailand, Yangon in Myanmar, Ho Chi Minh
and Haiphong in Vietnam are at high risks of
effect*. In fact, other these cities would also be
impacted by climate change. Disasters can occur
in many other areas. Before situations are much
worse, countries have attempted to adapt to and
provide support to deal with climate change.
Beside each country’s government policies and
implementations to cope with climate change
consequences, there are numbers of Non-
Governmental Organizations (NGOs) active in
international collaboration. In the Asian region,
the project called Asian Cities Climate Change
Resilience Network (ACCCRN) could be one

of good examples having a significant role in

taking important actions on Climate Change
Adaptation (CCA) on the ground.

World Focus

Role and Mission

of ACCCRN

on Climate Change

Asian Cities Climate Change Resilience
Network (ACCCRN) is one of those. ACCCRN
is a regional network connecting professionals
and communities across Asia to build climate
change resilience, with the support of the
Rockefeller Foundation, in four Asian countries
including India, Vietnam, Indonesia and Thailand.
The network’s actions started with increasing
knowledge and awareness of communities, cities
and society about climate change resilience,
and elicit lessons learnt and good practices for
replication in other areas, influencing national
research agendas, and collaborating with
stakeholders involved in policies at all levels in
order to push forward knowledge, lessons learnt

and practices for policy formulation.

*From https.//thaicity-climate.org/wp-content/uploads/2016,/07/CRF _Hat-Yai.pdf, page 16
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ACCCRN in the Context
of Thailand

Thailand is prone to risks associated
with climate change, greater variability of
rainfall, high rate of coastal erosion associated
with rising sea levels and storm surges.
ACCCRN aims to increase their efforts in
dealing with climate change in big cities,
with emphasis on increasing awareness
among people in urban areas, as well as
create regional and global networks. The
main objective is to share successes and urge
cities around the world to apply strategies
in an effective manner. For Thailand, Thailand
Environmental Institute (TEI) was tasked to
implement this project. TEI identified pilot
cities (i.e. Chiang Rai and Hat Yai) in order
to set up strategies, measures, action plans
and project proposals, and implement the
pilot projects tailored for the context and
risks of each city. Moreover, capacity building
was provided for cities to enable the cities

tackle potential impacts.

World Focus

ACCCRN in the Context

of Vietham

Vietnam is home to over 89 million
people. The World Bank has predicted that
it will be one of the top-five countries most
affected by climate change due to impacts
on temperature, rainfall and sea level rise.
Over 10 percent of the country’s population
would be directly affected by climate
change. As the country has experienced
disasters such as typhoon leading to floods
and droughts, ACCCRN has been involved
in increasing understanding and awareness
of climate change. Its objective is to equip
poor and vulnerable communities with
resources, tools and appropriate approaches
to deal with present and future risks of
climate change. It intends that Vietnam
would have a joint action plan on climate
change resilience, particularly for poor and
vulnerable dwellers in three cities-Danang,
Can Tho, Quy Nhon.

 pwean/Picture from -

WWW.biendoikhihau.cantho.'gov.vnvi .
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India is a country that is continuously
confronted by climate change, especially
experiences of rising sea level, floods caused
by cyclones, droughts and heat wave. Climate
change has affected the lives of people. With
India’s economy closely tied to natural
resources, sectors of agriculture, water and
forestry, climate change impacts the poor
people in India because of limited accessibility
to scarce resources, loss of wages due to
job disruption, and lack of community safety
nets. Thus, ACCCRN has determined the
scope and selected cities by taking into
consideration issues previously mentioned.
The selected cities are Gorakhpur, Indore and
Surat for capacity building and development

of city resilience strategy, and raising

awareness on climate change.

“knowledge” but translation of knowledge

acti

World Focus

ACCCRN in the Context
of Indonesia | 4

the risk of loss due to coastal inundation and
sea level rise, thus affecting around 42 million
Indonesians who reside in areas located less
than 10 meters above sea level. Moreover,
the country is prone to drought, landslide,
flash flood and health related impacts. Thus,
the ACCCRN program focuses on two core
cities (Semarang and Bandar Lampung) to
build resilience to climate change among
vulnerable and poor communities in urban
areas so that resilient communities are able to
learn, and adapt. Furthermore, the ACCCRN
has shared success stories with local agencies
to encourage the government to develop tools,
techniques and policy framework/strategies

to adapt to climate change.
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Development and
Climate Change

The selected countries in Asia were invited

to participate in the project “Asian Cities Climate
Change Resilience Network” implemented
during April 2008-June 2016. The project was
divided into four phases. In the first phase of
April 2008-September 2009, mid-sized cities in
the Asian region were screened and selected
according to the criteria that are consistent with
the objectives of the ACCCRN. For Thailand,
the selected cities were Chiang Rai and Hat Yai.
In the second phase of December 2009-April
2011, the cities’ capacity was developed through

World Focus

=

o :
the participation of the network.

Strategies, measures & lot projects were
developed according to the city conditions and
risks. In the third phase of July 2011-June 2013,
the project was implemented as planned in the
second phase, and disseminated information
about ACCCRN. In the fourth phase of July

6, the capacity of the cities was

their resilience to climate
ng run, and advocate for national
policy on climate change resilience in urban
areas. Although the ACCCRN project was
completed, the cities selected in the ACCCRN
project continue their endeavor to deal with the
impacts of climate change. The essential continuing
process is that lessons learnt and tools developed
by the ACCCRN project have been disseminated,
and there is collaboration on replication of the
guideline for climate change resilience for further
effective implementation. \(

B
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The:Model of:Water: RecoverY
from Waste to Clean Water

Management

By Editorial Board

Phetchaburi River is a main river in
the Western region of Thailand. It has the
upstream and downstream in the same Province
of Phetchaburi. The source of the Phetchaburi
water is in the west, on the Tanaosri Mountains,
then it flows into the Gulf of Thailand on the
Northern side of Ban Laem District. The
Phetchaburi River is the life-line to Phetchaburi
residents. With the increase in population, the
greater amount of wastes, wastewater and
chemical discharged from the agricultural sector
and human activities have been released to river;
thus, the river had suffered worsening water
pollution.

In 1990, His Majesty the King Bhumibol
Adulyadej initiated the Chaipattana Foundation,
the Office of the Royal Development Projects
Board (ORDPB), and the Royal Irrigation
Department to work together to solve study
environmental problems focusing on garbage,
wastewater, and also rehabilitate the deterioration
of mangrove forest. His majesty the King Bhumibol
Adulyadej instructed to the stakeholders to use
convenient, easy to implement, and cost effective
methods, using natural mechanisms to cure nature;
moreover, he wanted the project to be a pilot for
other areas. The agencies and organizations, as
a consequence, developed an action plan, using
1,135 Rai of public land in Laem Phak Bia
Sub-district in Ban Laem District as a research
area for the King’s Royally Initiated Laem Phak
Bia Environmental Research and Development
Project.
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Royal Initiative Prototype
Technology

The main objective of the King’s Royally
Initiated Laem Phak Bia Environmental Research
and Development Project are to conduct research
and development on wastewater treatment and
garbage disposal by using appropriate technology.
Final residues from wastewater treatment and
garbage disposal are completely reused not only
to reduce environmental problems, but also to
conserve marine coastal resources, such as aquatic

and mangrove forests, based on the conceptual

framework “Nature helps nature.”
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Environment and Pollution

Wastewater Treatment
Technology

The wastewater treatment system does
not rely mainly on high technology and is
environmentally friendly by using native plants,
wind and sunlight into aerate oxygen into water.
The technology also use microorganisms to help
aeration and decompose waste. It is a natural
process that has the potential solution as His
Majesty the King Bhumibol Adulyadej had
directed.

The project collected wastewater from the
Phetchaburi municipality, through 18.5 kilometers
pipeline into the project’s wastewater treatment
system. By using natural processes, the wastewater

treatment system consists of four systems.

P

-
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1. Lagoon Treatment

This system employs natural mechanism
to treat wastewater. Three to five earthen
ponds will be used to retain sewage in an
appropriate time, depending on the composition
of wastewater. To tackle the water quality
problem, this system uses natural mechanism
to reduce pollutants in sewage. Algae, for
instance, plays an important role to promote
biological oxidation through photosynthesis
process. This will enable microorganisms to
decompose substances in wastewater, and to
use oxygen for respiration at the same time.
The wind also plays a significant role in
aeration process, while the sun helps kill
disease-causing organisms. This system is
suitable for tropical cities like Thailand.

2. Plant and Grass Filtration

This wastewater treatment system use
soil as a filter and decompose for waste and
bacteria. Then the soil decompose the waste
that can be absorbed by plants and be
converted into biomass as the plants grow.
Wastewater is retained in the ponds for five
days, and dried for two days. The wastewater
after the filtration has good quality enough
to be discharged to natural water sources.

The plants used in the wastewater
treatment are divided into two groups:
1) Animal feed grass, namely, Cynodon
plectostachyus, Letpochloa fusca, and
Sporobolus virginicus, and 2) Common plant
species, including Typha angustifolia, Chinese
Mat Grass and Indonesian vetiver grass. At
the end of a forty-five-day cycle, the plants
and grass are harvested to maintain wastewa-
ter treatment efficiency. The grass is used as
animal feed, Typha angustifolia, and Chinese
Mat Grass are used to make wicker.

Environment and Pollution

3. Constructed wetland

Constructed wetland shares some
similarity with plant and grass filtration
system. However, the treatment procedure
is quite different. First of all, wastewater will
be released into wetland plants plots at the
level of 30 centimeter from the soil surface,
and the retention period at least one day. Each
day new sewage water, in the same amount
as evaporated water, will be replenished to
maintain the water level at 30 centimeter.
Another method is that wastewater fill flow
into the system throughout the day. This means
the rate of wastewater flow into the system
is equal to the rate of wastewater. The existing
wastewater can be drained from the system
during the replenishment in a day. The
constructed wetland uses Elephant grass and
Chinese Mat Grass to treated wastewater
and at the end of 45 days, the plants are
harvested to maintain the treatment efficiency.
These plants are also used for basketry, paper
pulp and fuel.

4. Mangrove Forest Filtration

The treatment of wastewater using
mangrove forest filtration employs the principle
of diluting wastewater with sea water by
retaining the wastewater and seawater for
a period of time to mimic the natural tidal
rise and fall each day. The process causes
sedimentation of organic matters in wastewater.
Subsequently, mangrove root system add
oxygen to wastewater and soil microorganisms
in order to make soil microbial biodegradation
more effective. A proportion of wastewater
and sea water ratio depends mainly on the
amount of wastewater.
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Environment and Pollution
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Disposal
Technology

The project conducts researches and
develops technology to dispose community
garbage by producing composted fertilizer. The
method requires small area and cost saving.

The principle for making compose
community wastes is to use natural system. For
instance, microorganisms in garbage, which will
gradually decompose community wastes. However,
the natural degradation process may take time or
varies by environmental factors, namely the amount
of oxygen, etc. However, the open dumping will
cause visual impacts. Furthermore, the bottom
of the garbage pile has anaerobic degradation,
which not only take time, but also generate smelly
gas, in particular, during the first three days. The
project has developed the garbage composting
technology, which allows the fermentation process
performing in a closed container/building that
prevents leachate, eliminates bad odor and keeps
the fermentation undisrupted.
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From Wastewater
to Pristine Water

At present, Laem Phak Bia
project treat up to 1/5 wastewater from
Phetchaburi municipality, or about 3,000
cubic meters per day. The dissemination
of knowledge and technology on the
utilization of natural system transferred

and applied by responsible organizations

to solve water pollution within their local
context. This will significantly improve
the quality of the water discharged
into the sea. Furthermore, this area is a shelter
for not only endemic birds, but also at least
200 species of migratory birds from northern
hemisphere during winter or about 500,000 birds
in the project area and its- vicinity. The incidence
reflects the fertility of natural resources and the
restored environment quality.

The King’s Royally Initiated Laem Phak
Bia Environmental Research and Development
Project turns wastewater into clean water. The
ecosystem of mangrove forests and Phetchaburi
River, once in a state of crisis, has become a
valuable resource for people in Phetchaburi. Most
importantly, it has become a model for forest, water,
and soil restoration. It has become an educational
resource on the ecological and environmental
protection for Thais, due to the fact that the project
is simple and easy to understand, easy to adopt
and to follow. The treatment system is inexpensive.
This simplicity will lead a community to the

better quality of life and sustainable. Y
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Balance and
Diverse

Forests
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By Dr. Pantana Tor-ngern
Lecturer Department of Environmental Science,

imate change is one of the critical
environmental problems that has been influenced
by the increased atmospheric carbon dioxide, caused
by human activities such as the consumption of
electrical energy produced from coal combustion,
fuel combustion in industrial factories, and
vehicles. Carbon dioxide and other greenhouse
gases have their residence time in the atmosphere
before they naturally decompose, which results in the
accumulation of these gases in the atmosphere
for a long time. Heat radiation reflected from
the earth’s surface is subsequently absorbed by
these greenhouse gases, leading to higher global
temperatures and other environmental changes,
such as melting glaciers, sea level rise, changes
in rainfall patterns, and increased intensity and
frequency of drought.

Countries around the world have attempted
to foster cooperation to address these problems,
including finding approaches to mitigate the
climate change impacts. In late 2015, the
Conference of Parties (COP) 21 was held in

e T Faculty of Science, Chulalongkorn University

Paris, France where countries discussed and sought
ways to reduce carbon dioxide emissions, in
order to ensure that the global average temperatures
must not rise beyond two degrees Celsius, when
compared to the pre-industrial era. The conclusions
agreed upon by the countries were awareness-
raising about the significance of forests as an
important factor contributing to the reduction of
atmospheric carbon dioxide; joint efforts to carry
out campaigns for maintaining forest areas;
restoring forests; and prohibiting deforestation
in their countries (Metzel, 2016).

Forests: The Climate Regulator

Forests are valuable as they serve as food
sources and habitats of animals and living things.
They are an important element in the flow of
energy and mass in water, carbon and nutrient
cycles that are necessary for maintaining the
balance of global climates. Thus, deforestation
has disrupted the global climate system as it has
impacted the energy and mass flows.

Nature and Environment Vol. 6 No. 4 October — December 2017 !



dunala-KanKaly

ms(KadYUTaVNAVVIU L
Tuszuutinh

Ea v ) Y] a v A
wunldanunsagadundsnuiasonfinglad Liieann
AUl TUUN TN T ULAIDIAR S L UNTEUIUNITAWLATIEN A Sadlqns

| \ AuSau |
a

Feduindounszurunsaedn uas maiumwaquwu%lu Fonifuinludu

Tudn yldiuidalsidanusudu dufu mslnadeuves %‘ 4&%‘ %‘
[ a Y v A I v o A

At ingluigInsndsan (Ui 1) Wuladendni

Fuindsunsivaisuvesaaansluininsit wazasusu 3Tl 1 maluadiewvesmdsnulussuuiine

Tl Figure 1 Energy flow in forest ecosytem

3

el
4 4 0 4 0 49 60 49 60 4 0 4 9 4
4 4 49 49 4,9 49 49 49 4 4 49 9 O

unfigneneeenandli UlfianiuaeuanaansiutuusseIn AN TN uuIe
3322.232323333333333333 % Ul S 1 < 1 v
. wnuululdnGeni Unlu (stomata) Fegnanuaulaglady

s a v [ & a a
nedaIndeu oA Auay TueniAwasiu aaumail was
oriindiinnnsevuly maadeuivatletn Wulnlu seng

e Taedfinandnduaisusyneuluglresiiniadgninluly
lumswlydivlnvesiulsl uazdeiiuaziveendiouiune

waogla ‘Uﬂ‘U'JEJIM@’]ﬂ’]ﬂUiﬁMﬁ uaﬂmﬂu WAIIULEINTIRE

ms(kadyuvaviniuszuutn A

333333333333 333333333333

¥ %
nlwagan 1nlvasen

= o =
gszuuiloaau gszuuiiondu

ity O Gﬁuﬂiﬁﬂﬁﬂﬂﬂﬁﬂﬂﬂ‘ﬁaﬂﬂ’ﬁuw3 "ljﬂ‘\]uLﬂﬂ“UﬂLN@@UlﬁlﬂﬁU

Tuldivivanuuiiafu
LEIL DLDD 1) Srdasiuacdldan 1L 1LDL 1111 LhdSEbRI R LS ﬂ?WNGUUIUQULLa”E]'m']ﬂWW@Wm']” ﬂﬁ“’U"JUﬂ'ﬁu
3U17‘i 9 ﬂ’]{L‘Maﬁgusuaqwéququﬁqiuiguuﬁmﬂﬂ’] LﬁEJﬂ'J'W mimam ‘UQLUU@Q@U?%ﬂ@U aqﬂﬁyfﬂaﬂja'ﬂﬂiu{LUUfl

Figure 2 Water flow in forest ecosytem (E‘dﬁ 2) MreiiuAususuluU e

mskadyuvavAISUau UIEIMANg NN UINTU KaHERINNNTERATIEN
Tus=uutinah ArguasAeasUsenauAueululiimauazasly
nsluadouvesarduewlutdy (suf 3) @ 1ewesn dsgnirldldlunisasyivlnvesiulsd Jiua
NITUIUNTNANABNNTAUATIZIRABLES (Photosynthesis) msusuduniaazgnlilunszuiunismelavesduldl

va3aulyl Wunisesafiwarsusulaeanlanaindu Wiadsaad LAz saUwLadnI oLl o NANNSe

':;Jmnswamu‘lusvuuunﬂm Usgnausg Ssdans (net radiation) Fernumnuassszineddndudu (shortwave radiation) fidesanmsenfindasn
vuitlan wazSedinauen (longwave radiation) waumaunaumnwuianawumsmmm wamummsauwnnnmnu’luwumu (ground storage) Frzavaunuiouluneu
nmmuu,ayﬂaaawawwumwmaumnwumulumauﬂmqﬂu ﬂmﬂaauwaqmmsau (sensible heat ﬂux) maLﬂumsmﬂiauwamummsau TnensesznaneUnliinu
Fuussenme waznsasuuUaseufeuuss (latent heat flux) Faunisaeloundsnuanudouriumsiasuanuzvesinanueaaule

2 'aganim'lui“uuunmh Usznaushy nszvumsmethwesduldl (canopy transpiration) mii"mamaamuum‘lmmmnﬂumn (canopy lnterceptlon)
u,avmﬁvmwmmuummuLLavuu‘Luluwunuuuwumu (soil and litter evaporation) Taefiely (rainfal ) uunasdimanudinls dwsuinfimaeanmsgaydein
nawwua&uuusiammmumsmauma Maesgg i unsdiuenaduasiu (drainage) wazsafuLmaNildAY (gsroundwaten) wsamqmumﬂwaaaaLmaqmauq
LLa:’;iuU‘U‘uL’Jﬂﬂmﬂu’l (runoff)

'aganimsuauiusuuuunﬂm Usgnauy wananugugll (Gross Prlmary Production) Fsmanefadmuiisansuaulaeaniyd mnﬂmmmumﬂfauusimmﬂ
Tneauliitn Imﬂﬂimmminawmﬂﬂmuu mwuwuaﬂuﬂﬂﬁﬂunﬁmmmu‘[m Sond wandauguiigns (Net Primary Production) u,axmwmaaﬂum"h'ﬂuﬂiumumi
melaveswadiia (Plant Resplrat|on) szmLﬂuﬂﬁﬂaaamiuauimaani&nmnaua*uumsmmﬂ uiRnHudndiutiosnniioioutunisudesfneniusulasenleslnefianssy
#1199 VBIuLYd

!! MsANSESSUBAA-AVINOAoL UR 6 QUUR 4 0ANAU - SUMAU 2560



Balance and Diverse

Energy Flow
in Forest Ecosystem

Forests absorb solar energy because trees in

forests use solar energy for photosynthesis which
produces glucose used for plant growth, along with
water and oxygen necessary for producing clean

air. In addition, solar energy drives transpiration,

a

mswela P UguQugms nsvele
Y23y Y9Ny

a process of evaporation from plants’ leaves,

which cools the air in forests. The solar energy

flow in the energy cycle (Figure 1) is a key factor

in driving mass flow in the water and carbon .
5UN 3 mslwadeuvesasveuluszuuiinmh

Figure 3 Carbon flow in forest ecosytem

Carbon Flow
in Forest Ecosystem

The flow of carbon in forest ecosystem

cycles in a forest ecosystem.

Water Flow
in Forest Ecosystem
Forests exchange mass (in the form of water

T Tl (e Ameshers Umonizn iy [foes Gt (Figure 3) involves photosynthesis of trees as

plants’ leaves called stomata, which are affected by e esttion ot @it diorddls S pimasen

environmental factors such as air and soil humidity, into plants through stomata. The product of

temperature, and sunlight incident on plants’ leaves. photosynthesis is carbon in the form of sugar

The release of water vapor through stomata into the and carbohydrates which serve as energy for

atmosphere is called “diffusion” which occurs when it i, S f e symihesized eribon

trees receive sunlight, with proper soil moisture and will also be used for plant respiration as part

humidity. This process is called “transpiration” which of the cell production, maintenance and repai.

is a key component of the water cycle in forests.

(Figure 2), bringing the air cooling to forests.

1 The energy cycle in forest ecosystem comprises net radiation, calculated as the difference between shortwave radiation from the sun to
the earth’s surface and longwave radiation reflected back from the earth’s surface to the atmosphere. Heat energy is stored in the ground during the
day, and released from the ground during the night. “Sensible heat flux” is the transfer of heat energy between forest and atmosphere, whereas
“latent heat flux” is the transfer of energy heat by turning water into vapor.

2 The water cycle in forest ecosystem comprises canopy transpiration, canopy interception, soil and litter evaporation, which rainfall is a
primary source of water for forests. The remainder of the water lost into the atmosphere through transpiration and evaporation goes in different
directions; for example, it is drained and recharges groundwater, or flowing out to other downstream ecosystems as runoff.

3 Carbon cycle in forest ecosystem comprises “gross primary production” which refers to the amount of carbon dioxide absorbed from the
atmosphere by forest plants. Some absorbed carbon is then used for plants to grow, which is called “net primary production”, and the rest is used for
plant respiration, which is the carbon dioxide that is released back to atmosphere. However, the release of carbon dioxide from plants is minimal,
when compared to the amount of carbon dioxide emissions caused by human activities.
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solar energy is a key factor

in mobilizing mass in water and carbon cycles
limate Modets in forests. The structural features of plamtsf
on | i hapes or lea
Deforestation is a global issue. One of the (e.g. branch architecture, leaf shap =
influence the amount of ne
forests. This is the reason

The flow of

most important approaches for planning policies arrangements)

related to natural resources management that gear radiation received (% e
towards the attainment of the COP21 is the why different types of forests (.e.g. moi S
assessment of forest resources in absorbing carbon forest, dry evergreen forest and mixed decl uoub
dioxide from the atmosphere in forested areas forest) in different climate zones c?an abslor
around the world, by using a tool called “Climate carbon dioxide and transpire water differently.

Model”. This tool is used to simulate the earth’s
surface which comprises geophysical structures
and cycles of energy and mass, such as sola
energy, gases in the atmosphere and clir change has an impact on forest plants and
dynamics. The model depicts biophysi water cycle. For example, if there is drought in

<@  ———— s« s SSSSSERET

Regarding the flow of water, climate

biogeochemical mechanisms in the e a particular area, rainfall will drop. The dry
as well as the mass and energy flo conditions will cause high water loss from
ecosystems, such as forest and ocea forests, leading to plant wilting and dying,

Generally, climate models cah . or possibly flash floods in the downstream

projection of future climate change; for inst
they can be used for predicting climate chang of the water cycle is useful for effectively
impacts that would occur in the next 100 years, devising flood prevention plans by assessing the
based on the assumption that the amount of transpiration rate of forests. The assessment
atmospheric carbon dioxide twice as high as the of plant tolerance to climatic changes is also
current level. Findings of the analyses based on essential for making decisions and planning on
climate models unveiled that the impacts of land forest restoration so that forests can pr()perly
use change on climate vary according to latitudes. regulate sources of water for the downstream

In other words, forest plantations in tropical areas users. These data can be analyzed by climate
can mitigate global warming. On the contrary,

forest plantations in boreal areas in high latitudes
may further aggravate global warming (Bala et
al., 2007). Furthermore, it was found that, based
on global data, forest restoration employed 1
former agricultural lands can help reduce g
warming by up to 0.45 degree Celsius. Th carbon absorption. As such, the amount of
warming reduction by forest res forest-absorbed carbon dioxide should be
tropical areas is three times more ef continuously measured in the long term in
that in boreal and temperate regions ( order to analyze the efﬁciency of climate change
Montenegro, 2011). mitigation by forests. However, the long-term

communities. Therefore, evaluation of the elements

models which calculate changes in the elements
of the water cycle.

In terms of carbon flow, forests in
different climate zones have different rates of

monitoring of the amount of forest-absorbed

The cycles of energy and mass in forest e
carbon dioxide in tropical forests in Southeast

ecosystem provide important data for the

assessment of forest status through climate Asia is rare, compared to other countries in
models which can be applied as follows: Europe, USA, Australia and South America
(e.g. the Amazon forest).
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Balance and Diverse
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Figure 4 The diagram shows main elements of the Dynamic Global Vegetation Models (DGVMs) which model plant growth and vegetation
dynamics involved in the cycles of energy, water and carbon. Other external factors that affect vegetation dynamics include cover changes in land
use, urbanization, deforestation, and farm abandonment. (adapted from Bonan, 2008)

A —

Nowadays, there are a variety of climate
models. The models that include the elements
of forest and plants in biosphere is generally
called “Dynamic Global Vegetation Model”
(DGVM). These models simulate global
vegetation dynamics, which consist of three
main parts including 1) biosphere or a part that
models plant and forest growth, 2) atmosphere
that interacts with the biosphere through the
flow of energy and mass in various cycles as
previously mentioned, and 3) land use which
includes expansion of urban areas, deforestation
for agricultural use, or even the abandonment
of previously farmed land which can lead to

natural regrowth, as shown in Figure 4.

Climate models are important tools for
policy planning for effective and sustainable
natural resources management. Most importantly,

all relevant stakeholders should acknowledge

T —

the development of climate models that is
suitable for particular areas. That is because
most of current analyses by the climate models
are based on data from forests in temperate and
boreal areas. Hence, the application of climate
models for the assessment of environmental
impacts on forests in tropical areas like Thailand
may involve high uncertainty. To improve the
knowledge for parameterizing the climate models,
supports on basic scientific research should be
encouraged, as well as the long-term measurement
of energy and mass flow rates in forests in
Thailand. It is imperative that national agencies
recognize the importance of these issues in order
to respond to international commitments to fight
climate change and cope with the impacts of

environmental changes that the world is now

facing.\(
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The Forest of
TRhe Creen Space
for BangHokian

By Editorial Board

menever we think of “a capital” or a metropolitan
in many countries, the first thing comes to our mind is
a city full of economic areas surrounded by skyscraper
buildings, modern and advanced technology and traffic
congestion. However, there is still “green areas” or
parks for residents, they can come to visit and do any
recreational activities which they want. Amidst these
green spaces, trees significantly function as an air
purifier for the whole city. They can be compared as
'lungs' of a city. The benefit of trees are tremendous;
they generate living creatures and purify air for breathing
and prevent pollution. One mature tree produces oxygen
for 8 to 10 people a day. Also, trees absorb carbon dioxide
and screen toxic substance. When we compare those
trees with its nearby road, we found there is 5 times
that it can absorb these toxic substances. Moreover,
trees reduce the ozone generating from gas emission
of vehicles which is the main cause of grey smoke
that pollutes the city and blocks its vision.

Owing to the fact that the big cities are usually
polluted, it is important that the big cities should have
green areas like their lungs to absorb those pollutants,
thus keeping the balance of the environment and the
urban community. This piece of green area has
become an essential location for city people to have a

3:__" = : ~ ' close connection to the nature. We are now talking
i et e o about “Bang Ka Chao”, it is usually known as “the
- s
N river basin of Bang Ka Chao”
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The Evolution

of Bang Ka Chao's

River Basin

The river basin of Bang Ka Chao has its
history, sometimes it had been called “the rotted
sticky rice basin” because it took a day for
water transportation in this area. In the reign of
King Tai Sra, Ayutthaya kingdom, a channel
named 'Klong Lad Pho’ was excavated-as the
shortcut linking between the north and the south
of Chao Phraya River’s bend of watercourse
around this area. After that, King Rama II of
Chakri dynasty had a decree to construct a town
named 'Khuen Khan' as a military stronghold
town to protect the land in this area (Klong Lad
Pho and Klong Lad Luang ), later it is called
“Pak Lad”. Then, Mon people who are an ethnic
group were moved in here to live with Muslim
and Buddhist locals. Afterwards, the area turned
to be a commercial district, resulting in the
development of Khuen Khan's town. Until the
reign of King Rama VI, the town name had
changed to “Phra Pradang”. A side of the river
basin was developed whereas another side of
the river still preserved its nature balance. From
1982-1987, His Majesty the late King Bhumibol

Balance and Diverse

Adulyadej, who travelled far and near to visit
his subjects not only in rural areas outside the
capital, had envisioned the benefit of trees. In
his field trip by a royal helicopter passing a large
green area more than four decades ago, His
Majesty viewed that this forest would help
provide fresh air to purify polluted air in Bangkok
and its vicinity, by functioning as the lung of
Bangkok. The Chai Pattana Foundation has
implemented his initiative to improve the public
park and Sri Nakorn Khuen Khan Botanical
Garden as well as the surrounding areas of the
“pig stomach” in the river basin of Bang Ka
Chao.

Three Types of Ecosystem,
the Recovery of
Its Nature Balance

The huge green area that looks like a pig
stomach, or we know it as 'the river basin of
Bang Ka Chao' is surrounded by Chao Phraya
river with more than 15 kilometers in length. It
is situated near Bangkok and industrial site. The
cabinet issued a resolution dated 14 September
1977, aiming to preserve the green area of Bang
Ka Chao, the land covers 11,819 rai with 6
sub-districts including Bang Numphung, Bang
Yor, Bang Kra Sob, Bang Ka Chao, Bang Khor
Bua and Throng Kha Nong, Phra Pradang District

in Samut Prakan province.
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Apart from being a lung of Samut Prakan
province, Bang Ka Chao does the same to
Bangkok because of its prime location; the
wind carries fresh air from this area to the capital
up to 9 months in each year. In 2006, it had been
selected by Time Asia's magazine (volume:
Best of Asia) as the Best Urban Oasis. Yet, it
had been revealed by the study and research
of Thailand Greenhouse Gas Management
Organization (Public Ltd.), and in 2010, the
Faculty of Forestry, Kasetsart University stated
that the green space of Bang Ka Chao absorbs
6,000 tons of carbon dioxide a year. On the
other hands, it produces 6 million tons of
oxygen a day. As a result, Bang Ka Chao has its
name as a lung of Bangkok Metropolitan.

Bang Ka Chao is a natural wetland with
ecosystem diversity because it is influenced by
freshwater from Chao Praya River and seawater
from the Gulf of Thailand. It has been said that
the ecosystem at this green area of
Bang Ka Chao can be considered

as “the three-water forests”
which consists of freshwater,
brackish water and seawater.

This area has its biodiversity with more than a
hundred species of plants and animals. It also
includes birds that reside in this area as well as
and migratory birds. Moreover, there are reptiles
and several kinds of fish. It is clearly seen that
this area is important for various animals to be
their habitation, food source, spawning grounds
and shelter such as birds, butterflies, squirrels,
bats, etc. In addition, it is suitable area for
conducting a nature survey and a health-related
activity; all of them can fully benefit from this
lung amidst the city.

Currently, the area has been setting as a
“demonstration area”, this is a coordination between
Sri Nakorn Khuen Khan Park and Botanical
Garden, under the Royal Forest Department,
and Asia-Pacific Network for Sustainable Forest
Management (APFNet), aiming to promote 'the
management of urban forestry. They created
trekking routes in the park for ecotourism. In
Sri Nakorn Khuen Khan Park, there is a collection
of various plants that both native plants and
plants that come from the neighboring areas,
which includes aquatic plants that grow in
brackish water and original orchard.
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People Can Live
When Forest Is Available

Even the forest does not cover the whole
Bang Ka Chao basin but the area is quite similar
to the natural forest due to its biodiversity areas,
particularly the area of Sri Nakorn Khuen Khan
Park. This park has been set to be a study area
of forest ecosystem which covers 40 rai. In the
past, there was a community that initially did
the crop establishment, then it was replaced
with quick-growing crops, weed and plants that
had been carried here by the current. Considering
this qualification, the preserve of its ecosystem
as well as the recovery, it is essential to keep the
plantation field behind the community, yet we
need to bear in mind not only the balance
between the ecosystem and the previous
ecosystem but also the way of life of local
community and biodiversity. We then imitated
3 types of forest which consists of:

Wetland forest: an €cosystem that
f:ons1sts of swamp and plants that grow in
Its area such as, white cheesewood, jambolan

fagraea, dipterocarpaceae and white meranti. )

Fresh water Swamp forest: a forest

that has massjve structure and plants that
gro'w well in this area are fagraea, iron wood
v&fhlte meranti, white cheesewood, jambolan’
dipterocarpaceae, mango, agasta, ’
champak, bo tree and cinn

sandal wood,
amon, etc,

Mangrove forest: a forest in brackish
water with seawater, The example of plants
that grow in this area are cork tree, mangrove,

beans, passion fruit, coast cotton, portia, fis

poison tree and Indian beech tree.

We can see that both natural forest and
forest in city keep the balance of nature. Natural
forest preserves an ecosystem causing the rain
and keep soil humidity that after all become
swamps, rivers, and a habitat for wildlife
whereas forest in the city has a direct advantage
on the living creatures. Many people may spend
their lives in chaotic manner, and working in
skyscrapers at the center of a metropolitan.
Some people might be sitting at the roadside
looking at a traffic light and smoke that emitted
from cars and some people want to take a trip
and live with the nature; run away from its
hectic. The Bang Ka Chao basin is a natural site
close to the big city, so communities or tourists
should help to preserve the nature, not just
taking advantage from it, yet all parties need to
cooperate in order to preserve this green area,
not only government sector, forestry department,
public sector or communities but everyone. &
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