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CLIMATE Errects on MARINE BIODIVERSITY
CHANGE AND LOCAL COMMUNITIES . Mmm

OCEAN TEMPERATURE INCREASE Climate change is affecting the world"s oceans modifying their temperature, nutrient supply, water s
chemistry, wind systems, and ocean currents, dramatically impacting marine biodiversity. The ~DAC
3 SRl sty ] situation is no different in the Mesoamerican Reef, the second largest reef in the world. SEAGRASS B-EDS _

the Earth, oceans have been in-
creasing their temperature.

Climate change is exacerbating anthropogenic (e.g., water pollution, land run off, overfishing)
OCEAN ACIDIFICATION and natural (e.g., storms, coral disease) threatening the heart of Caribbean culture and
e economies.

Increasing amounts of carbon

; e dioxide (CO2) in the oceans com-
U bined with seawater produces car-

Bone wads mcisasiag e acldify VULNER ABILITY Tu Numerous model predictions foresee a sea level rise of 1

additional meter by 2100, which would displace millions of

m SEA I.EVEI_ RISE people and would cause h'illiunaire losses ininfrastructure.

CORAL BLEACHING

Climate change is causing the

st "
defefm  Oceans to heat up, melting polar
? f glaciers, resulting in rising sea
levels.

CHANGES IN OCEAN CURRENTS

Increasing ocean temperatures
and significant amounts of melting
fresh water may result in a slowing
of the ocean conveyor belt, altering
oceanic current patterns, changing
global weather conditions and
disrupting marine food webs.

EXTREME WEATHER EVENTS

Increasing sea surface temperatures
inerease evaporation and atmospherie

moisture, creating and facilitating

environmental conditions for ocean ELEVATION RELATIVE TO SEA LEVEL {I'H]
storms to escalate into larger and n 1 7 70

more powerful systems.

Healthy coral: Healthy BLEACHING:
coral with zonxanthellae s e e

incoral fissue.
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WL HENAT1991%719 N AU P 8nazasuansznuldiiag
Insliads (Eutrophication) 1198 waadugn (Algae Bloom)

® NANBNIIW..... AN1558UrenIanideantsn a9l
waminly aurilvlnaviwulvainisanansaes (Self
Purification) [ANWAINETINIG ... BI1T9UUFE
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1. Aerobic Bacteria (ﬁi"fﬁu 0,)

§152UNSe
(C,H,O, N, S)

wWaguldu

NO_, +S0, “ +H_0+CO,, +...energy

‘ wanAmvinazateu ladinaulasuuse
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2. Anaerobic Bacteria (Iaﬂii’oz)

8199UNSe
(C,H,O, N, S)

=
wWagwity

CH4+H2S
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> BOD_ (Biochemical Oxygen Demand UWANUIZEIAINN
. g
snUsnaasnidelusiaacansdunie
> 12% BOD. = 20 mg/L LUWAINIATIFINI 9% b
S) a9
> i wudeainiiuagaire BOD, = 200 mg/L
> 14w hLA8a1n15991%15 BOD, = 600 mg/L
9)
> 1d% hLA8a1N1599114§57 BOD, = 34,000 mg/L
9 9

» DO (Dissolved Oxygen) UnAaandianasalgas i
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®* PM2.5 (Particulate matter with diameter of less than 2.5 micron)

ﬁimaaﬂagﬂummﬁ1ﬂ1ﬁ"’lnﬁl,fiamﬁlelmﬁ'ﬂﬂeluﬂaﬂ 219

nalkiialsangle Andrgtdy lulasnsy 7 au.u

' * AQI (Air Quality Index) W3anuiAMAINAINIATUNIAS

QUH:DB\] PM2 5 Qmmwmmﬂ‘luu-s-sﬁnmﬁ [[ﬂﬂlﬂﬁl'l'ﬁﬂ.!‘ﬁﬂﬂ COO03S

DUST wazdu 9 ALRdes18IuAas0 ulasnsusiag

PM10 7 PM2.5 .
=10 lulasuy | du PM2.5 1Dudud> s o o 3 s
- EnaRia o s RA LazAaags1glazs 134Iﬁ'§§ﬂﬂ']ﬂﬂl.3~lﬁl'§ UBIINE

[ ar P i i <
LUUAINATINIFITAU ) LYY J13NABHNSLII H']‘i[ﬁﬁﬁ

Jamnaluiinlsans laidvsa ldatned 9 Tuauas

° uRaINILtmaRa latdgansagus mn'lﬁl,ﬁalmnqma'm

4 IsalWwn wazniste Lyl Lﬁu'i'aﬁ!

mwiJssuinguouna
Hua:aav PM2.5 iU PM10 uaziduwu
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Fonmasnsuluzes NafiwaInA (6a) Lot

* PM10 A8 §138¥N1ANHIUIALANKNIN 9 (10 micron) &9
S35 auIUaaga be lua N A ludIgazrils wazgngatd

Tulaludam

° PM10 S2UALANAIHUEUN 10 — 28 N1 1TU LaLde
sagUE  AIRIINAISLEILKI PM10  Snudlgity
Tulasnsw / au.N

c

® voCs (Volatile Organic Compounds) [WuasdunIgssinedne
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* glunsm (acid rain) nanefeiduidaAwnsn-1ua (pH
value) AN31526U 5.6 nsaluiduAnaInnIsazaIenIzeg
AnzAsSuaninaantds Zainasinoanlan wazluninaanlds
AfiagluussennIATaindmeInINsIINIR |aTAINNTT
N32¥11289Nue

* Carbon Footprint (CF) \H%AMMeIne1FansaAImwInUIanm
N19UanUaaen141301NIzaNINNNARAUAAIDNAINTINGAG ) §

Us381n1F legawineananluwglaisuanlaeanlaaifieuini
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STUUATIENANYINTA (Air Pollution System)  Enginecers’

21N1AKSaUSIYINA

_r (Atmosphere) l

d19HaNY N1SLNINIZIY

(Pollutants) (Dispersion)

i\ v

LRAINUANANEAINA g”%’umm?mﬁ%amanswu

(Emission Sources) (Receptors)
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1. unasndaNtARau L (Mobile Sources)
> sasus |

> 1528us

> Asaediu
2, Lmé\‘iﬁ'll,‘ﬁﬂﬁagjﬁuﬁ (Stationary Sources)

> wandenavzes

> Wrsuuaand

> lsssuamannnsss
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> ﬂaafswgfafsm'{uau (Chlorofluorocarbons — CFCs) ki

AgNa9LATIEATwND Ld lA1SHERN1aAEINNTIN L1t 1d
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» USaaes (yadee) 91nn1979289uRazA% = 1 NN./A%/ 1%

» 2827 lUa181583181 Reduce Reuse Recycle (Hann15 3R)

AR uNIniue
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waasﬁaé’ummﬁé’numwé’nag 4 93

«ga 1 aelwls (Afildnseaeu)
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RGN AAMATNES LIARAN

° ﬁ%ﬁqmmwﬁﬂ

— Analnnsn-a1g (pH) , sandlanazaianl (DO) , 2a9udenanym (Total Solid, TS),
wupiisangailAaladnasy, lwnsn, Waawn, Awgw (Turbidity), aangs, wazAIN
snuUsnluguansdun3d (BOD)

o ﬁ'ﬁﬁ@mmwmmﬂ

— Huazasawialaiin 10 luasan, Aglalaw, Agarsusnneuanlye, Malulasiaula
panlae, Madamasineanlys, duazeasauialaiiv 2.5 luasau (PM2.5)

> AUHAMATNGY
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X U =

** msldwaluladazann (Clean Technology)
. 4 U ad A P=Y

*%° mﬂ%nssmsmaﬂszmumwam

&, o 11 YU o = | P P=Y U pa
*%* ‘VIINﬂasl‘ﬁlaﬂﬂﬂ'lﬂ"lla\‘lLﬂﬁlﬁﬁﬂlﬂﬂﬂﬂﬂ‘ﬂﬁiﬂ

(Waste Minimization)

7 Y s
** 11un135Ua9nu (Prevention and Precaution)
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Waste Hierarchy Pyramide
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CLEANER PRODUCTION

jineers’
Enter your sub headline here

On-site
Recovery/
Reuse

Good Technology
Housekeeping Change

Input Material Cleaner Equipment

Change . Modification
8 Production

Production of
Useful By-
products
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Air Pollution Control Equipment

Bi-Jet Bag Cleaning System

Blow pipe —F—

4 [» 9 \
SPS Tube Sheet — ';""’ ﬁﬂeaned gas outlet
HRilAA
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Holding

Tank \

G s Clean Water

Stream

Groundwater
Extraction Well

Contaminated water moves
toward extraction wells.
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(Environmental Impact Assessment :EIA)
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(Polluter Pays Principle, PPP) 131289lA59n13
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% HANHNIUNRTDURBHIAN LLazﬂizﬁﬂﬂ%wagfmﬂﬁau (CSR :

Corporate Social Responsilbid!ity)
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* 3HNNTUTEYNENUILEIA AR BRILIAADNLAZA1TWAWT (UNCED) U W.A. 2535

— Agenda 21 NSNRIWIAENIEEY AMMWALTIBNTE 169 a81d IhNIauULBINIS
INT13819LANLAZN1 SR MLUAIFN N HBINA

* A75USLLABNALAZAIABALTIANIGLUIRNIENITNE WD G198 AN 17 248 Lud
N.F. 2558 81

— SDG 6 %1, SDG 7 WAYIW, SDG 12 N1SHaRNEIEr, SDG 13 n1stuaawud

§NIWARAINIA, SDG 14 NINEINTNINSLA, SDG 15 F2UULIAELUUSIE
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mmﬂﬁauuﬂmamwga‘immﬂ

® Kyoto Protocol \.Fl. 2540
— Uszindluind 1 desannisuantaseingisawnszan
— finalnatiusyw L ET JT CDM
— nﬂﬂ’izmﬂﬁ’nm%aﬂﬁﬁaﬂ’ﬂ’l NAMA (National Appropriate Mitigation Action)
® Paris Agreement N.Fl. 2558
— nﬂﬂ'ﬁzLﬂﬂﬁﬂﬁ%ﬂLﬁ’mN’m NDC (National Determined Contribution) 2091 W. A

— NDC Uszindlneg Ldnaan 20-25% BAU Ran1Ldwag carbon neutral T W.A. 25

net zero emission "T'J N.Fl. 2608
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Net Zero Energy Building

Renewable energy should
be generated on-site  g;¢,

Renewable Energy

A |Generated
Energy

electricity C Exported Energy

E
F
E
F
E
E
E
E
E
E
E
E
4
1>
4
4
E
E
o

IIIIIIIIIII

Net Zero Energy

phed Key point:

Building is defined The building energy efficiency

as A=D or B=C

HVAC Lighting Applian Others _ should be maximized so that
Primary Eneray Flow the energy required is
Primary Energy Flow of net Zero Energy Bullding minimized . The energy

required should then be
covered to a significant extent
® Source: Nikken Sekkei Research Institute (NSRI) by renewable sources.
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Energy Generation & Energy Consumption of ZEB

Concept of ZEB in Japan

A net Zero Energy Net200 net400
= .
>l"l . : |,’, : :
o 800+ ety - - - - = - - 8%~ == n == R R —
S & i ! !
— '
ﬁ 1] ]
=, . . i :
ERE ) S S
= : :
L) : :
© : :
RV o e @iy SR S R — s L s
< s e
> : :
= . . : :
@ : ] : : : :
c 200 . ; : s - ey T i s s
LlJ 1 & 1 ] (] : :
: ‘Reference
' Building
0 M "
1200 1400 1600

Energy Consumption [MJ/m2-yr]

©® Source: Nikken Sekkei Research Institute (NSRI)




Design Methods for ZEB
Concept of ZEB in Japan

Passive Design
Optimization Optimization :
of Outdoor =  of Indoor Energy A
Environment  Environment Active Design Management [

\ / \
T Useo High Use of

Rel::I(LE’ion =  Natural Etticiency Renewable * Maﬁ:e;?zem
L . [Energy Systems Cnergy Y /

Use of
Untapped Resource
Energy and

Material

Source: Nikken Sekkei Research Institute (NSRI)
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1. Optimization of Outside Environment
1.1 Location of Building

4. Use of Natural Energy
4.1 Natural Lighting

5. Use of Unutilized Energy
5.1 Temperature Difference

Ventilation, Location of Building Top light, Light shelf, Light Duct Ground Water
1.2 Outside Environment Planning 4.2 Natural Ventilation
Green and water, Surface Material 4.3 Earth heat Using
Earth Tube, Geo-HP 6. High Efficiency System
4.4 SQIar Heat Using 6.1 Lighting
2. Optimization Indoor Environment Passive and Active LED, Natural Lighting
2.1 Thermal Environment Task & Ambient Lighting

Temperature, Humidity, Radiation _ 6.2 HVAC
2.2 Lighting Environment ’ e , High Efficiency Equipment
Optimization of illumination 6.3 Heat Source
2.3 Air Quality High Efficiency System
Outside Air Volume 6.4 Electricity
High Efficiency Transformer
6.5 Others

3. Load Reduction HW Supply system
3.1 Shading of Sunlight 6.6 Control
Tree, Building Shape Blind Control

3.2 Insulation of Envelope
Window Surface; Pair Glass
Double Skin, Roof Greening

3.3 Reduction of Inner heat

Waiting Power, Clouding

Task & Ambient Control

7. Resource and Material 8. Use of Renewable Energy 9. Energy Management
7.1 Resource 81 PV 9.1 BEMS
7.2 Materials 8.2 Wind Power 9.2 LCEM
7.3 Waste 8.3 Biomass 9.3 Visualization

Source: Nikken Sekkei Research Institute (NSRI)
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Case Studies of NZEB
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HEPS

For Building Envelope

— Passive Solar

— Natural Ventilation
— Envelope detailing _
— Reduction of convective heat losses

LR ALY !
TR A

338331533
IRERRRIIEIINSS

1113

from unplanned air flow
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HEPS

For Lighting System

— High Performance Lighting
e Lighting power density

— Daylighting/Sun Control
e Monitor and control
* Dimmers
e Light shelves
e Courtyards and atriums
e Fiber-optics
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HEPS

For Air Conditioning System

— Sizing = Evaluate various sizes and models that will
most efficiently meet demand requirements.

— Performance improvement = Select air-conditioning
with the Energy label No.5

— Zoning > Use separate HVAC systems to serve areas
with different hours of occupancy
AN

— Heat recovery systems ‘ e

— Partial load conditions




Engineers’

o Renewable Energy Source
+ Photovoltaic (PV) panels
+ Solar energy technologies for heating
» Solar hot water technologies
» Daylighting techniques

o Super-Efficient and Hybrid Technologies
o Heat recovery from mechanical systems
o Fuel cells
o (Geothermal heat pump technologies

o Developing Technologies
» Methane from biological processes
» Micro-generators
» Hydrogen
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