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CLIMA

Sintese de resultados

- A temperatura média foi de 22,4 °C, tendo aumentado ligeiramente 0,1 °C em termos anuais. Durante o ano de 2013, em
Julho registou-se a temperatura maxima, de 34,4 °C, enquanto que em Janeiro se registou a temperatura minima, de 7,1

°C.

- Observou-se um total de 143 dias com precipitacéo, isto €, menos 22 dias em termos anuais. A precipitagdo total atingiu
2.565 mm, aumentando 64,8%.

- Registaram-se 1.724 horas de insolagado, correspondentes a um aumento de 11,6% em termos anuais. No més de Outubro
assinalou-se a insolagdo mais longa, com 229 horas.

- Durante 0 ano em andlise registaram-se 7 tempestades tropicais, destacando-se a aproximag&o a Macau do tufdo “UTOR”,
em que foi hasteado o sinal n° 8.
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- Desde o inicio da disponibilizag&o dos valores relativos & observagéo de particulas finas em suspensao (PM,5), em Julho
de 2012, a estagdo de berma de rua (Rua do Campo) registou pela primeira vez, em 2013, o nivel de qualidade do ar
muito insalubre, num total de 6 dias.

- O numero de dias com ar de qualidade insalubre aumentou significativamente em termos anuais. A estagdo de
observacao de alta densidade habitacional da Taipa registou a maior taxa de ar insalubre, com 19,3%, enquanto que a
estacdo de observagdo ambiental de Coloane registou a taxa de ar de boa qualidade, com 81,9%, ou seja, um
decréscimo de 8,3 pontos percentuais em termos anuais.

- As diversas estagdes de observagdo registaram os mais elevados indices de qualidade do ar em Dezembro (quanto mais
elevado o indice, pior a qualidade do ar).

Dia
400
5 8 7 1 1
40 39 35
25 59 55
300 - 101 105
28 128 148
200 | 177
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0 Il Il Il Il
2012 2013 2012 2013 2013 2012 2013 2012 2013
Berma de rua Alta densidade habitacional Alta densidade Ambiente na Taipa Ambiente em Coloane
(Rua do Campo) (Zona Norte) habitacional da (Taipa Grande) (Parque Industrial
Taipa da Concordia)
(Parque Central)
Dados disponiveis
desde 26 de Junho
Bom Moderado Insalubre W Muito insalubre

- Na estacdo de berma de rua (Rua do Campo) observaram-se 27 dias de particulas inalaveis em suspensao (PM,,), com
valores superiores ao padrao, enquanto que num total de 61 dias se observaram particulas finas em suspenséo (PM,s)
com valores que excederam o padrao.

- Ao longo de 2013 ocorreu precipitagdo acida em 84 dias, ou seja, mais 11 em comparagdo com 2012.

- Houve 346 queixas sobre poluigdo do ar, menos 18 em termos anuais. Registaram-se 146 casos sobre fumos e cheiros
dos estabelecimentos de comida, bem como 45 casos sobre ar quente proveniente de aparelhos de ar condicionado.

Particulas inalaveis em suspensdo (PM;)
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* Dados disponiveis desde 2 de Julho de 2012.
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AGUA E RESIDUOS LIiQUIDOS

- A fonte Modaomen forneceu ao territorio de Macau 86.617.000 metros cubicos de agua captada ndo potavel,
equivalentes a um acréscimo de 1,1% em termos anuais. O volume de agua captada ndo potavel fornecido pelo
Reservatério do Porto Exterior subiu notavelmente 247,6%, em termos anuais, devido ao aumento de precipitacéo.

- O consumo total de agua atingiu 78.447.000 metros cubicos, tendo subido 4,2% em termos anuais. Os utentes do
sector da industria e comércio consumiram 39.827.000 metros cubicos, ou seja, mais 4,3%, enquanto que os
agregados familiares consumiram 33.514.000 metros cubicos, mais 4,1%.
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- Os residuos liquidos tratados nas 4 Estagdes de Tratamento de Aguas Residuais (ETAR) de Macau atingiram uma

média de 214.802 metros cubicos por dia, ou seja, mais 5,8% em termos anuais.

- A ETAR da ilha de Coloane tratou uma média diaria de 29.408 metros cubicos de aguas residuais, que corresponde a
um aumento substancial de 44,6%, em termos anuais. No entanto, a ETAR do Parque Industrial Fronteirico registou

uma redugéo de 41,1% em termos anuais.

- Na ETAR da Peninsula de Macau os valores médios diarios de soélidos suspensos totais, assim como de 6leos e
gorduras, excederam as normas de emissdo, enquanto que na ETAR da ilha de Coloane os valores médios diarios da
caréncia quimica de oxigénio e de s6lidos suspensos totais excederam as normas de emissao.
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RESIDUOS

- Durante o ano de referéncia recolheram-se 207.810 toneladas de residuos domésticos, mais 13,7% em termos anuais,
enquanto que os residuos industriais e comerciais atingiram 107.054 toneladas, tendo descido ligeiramente 0,2% em termos

anuais.

- Os residuos reciclaveis alcangaram 1.425 toneladas, tendo crescido 40,1% em termos anuais, especialmente os residuos
metalicos, com 295,6 toneladas, aumentando 89,2%.

- Os residuos por incineragao totalizaram 401.542 toneladas, equivalentes a um aumento de 8,3% em termos anuais.

- Foram transportados para o aterro sanitario 3.925.000 metros cubicos de residuos de construgdo, isto €, um aumento

significativo de 62,2%, em termos anuais, devido a realizagdo de obras de constru¢édo de infra-estruturas e de edificios.
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BT — %=
Estatisticas do Ambiente 2013

18

Environmental Statistics 2013



OUTROS

- A érea total do territorio de Macau atingiu 31,3 km?, aumentando 1,4 km? em termos anuais, devido a
incorporacéo formal do Campus da Universidade de Macau, situado na llha de Henggqin, a cargo do Governo de

Macau. A densidade populacional alcangou 18.900 por km 2,

- Houve 5.667 queixas sobre poluigdo sonora, com um decréscimo de 3,7% em termos anuais, destacando-se
17,7% de queixas sobre conversagbes e discussbes, 15,8% de desacatos da vizinhanga e 12,2% de obras de
construgao.
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Densidade populacional

'000/km?
195
19,0
19,0 | 18,9
185 | 18,4
18,0
2011 2012 2013

Densidade de veiculos

N°km

560

540

520

500

480

460

541

521

496

2011 2012 2013

Aves

Espécie

140

120

100

125

122
| I

2011 2012 2013

Environmental Statistics 2013



Pagina vazia
Blank page


Tam
新建印章


Notas explicativas

Ambito estatistico

As “Estatisticas do Ambiente” abrangem as componentes relativas ao ambiente,
designadamente: clima, ar, residuos, agua e residuos liquidos tratados, etc..

Fontes de dados

Os dados estatisticos sdo provenientes dos projectos estatisticos da DSEC e s&o fornecidos
por outros servigos publicos e institui¢cdes:

Clima — Direccdo dos Servicos Meteorolégicos e Geofisicos,
Gabinete Coordenador de Seguranga

Ar — Direcgdo dos Servigos Meteorologicos e Geofisicos,
Direcgao dos Servigos de Proteccdo Ambiental

Direcgéo dos Servicos de Assuntos Maritimos e de Agua,
Direccao dos Servicos de Protecgao Ambiental,

Laboratério do Instituto para os Assuntos Civicos e
Municipais

Agua e residuos liquidos

Residuos — Direcgéo dos Servigos de Protecgdo Ambiental,
Companhia de Sistemas de Residuos, Limitada,
Direcgéo dos Servicos de Assuntos Maritimos e de Agua,
Instituto para os Assuntos Civicos e Municipais

Outros — Direcgao dos Servicos de Cartografia e Cadastro,
Direccéo dos Servigos de Estatistica e Censos,
Instituto para os Assuntos Civicos e Municipais,
Laboratério de Saude Publica dos Servigcos de Saude,
Direccao dos Servicos de Proteccao Ambiental,
Corpo de Policia de Seguranga Publica,
Direccao dos Servicos de Turismo

Explicacdo de termos

Diéxido de azoto (NOy) — E um gas pungente e de odor irritante. Provém principalmente de
veiculos automoéveis e da combustdo de combustiveis nas
industrias. O NO, transforma-se em o0zono sob a luz solar, o qual é
a principal causa de nevoeiro fotoquimico e também de
precipitagdo acida.

Di6xido de enxofre (SO,) — E um gas sem cor, proveniente principalmente de combustiveis
minerais e das panelas de escape dos veiculos motorizados. Da
juncdo do SO, com a agua obtém-se o H,SO; e esta € uma
substancia que causa acidez na precipitagéo.

indice de qualidade do ar — E o indicador da qualidade do ar. O indice de qualidade do ar é
medido através dos valores observados durante 24 horas na
estacao de observacao e baseia-se na concentracao de poluentes
do ar (como particulas inalaveis em suspensado, dioxido de
enxofre, dioxido de azoto, mondxido de carbono e ozono), que
depois é convertido para um valor entre 0 e 500, que indica o nivel
de poluigéo do ar.

BB %
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Monoxido de carbono (CO)

Ozono

Particulas inalaveis em
suspensao (PMyo)

Particulas finas em
suspenséo (PM,s)

Precipitagc&o acida

Residuos reciclaveis

BB B
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Bom Moderado | Insalubre | . Muito Perigoso Mgito
insalubre Perigoso
0-50 51-100 101-200 | 201-300 | 301-400 | 401-500

E um gas sem cor, insipido e inodoro, gerado pelas
combustdes incompletas do carvao. Nas areas urbanas este gas €
expelido principalmente por veiculos motorizados. Este gas
impede a conjugagdo do oxigénio com as hemoglobinas,
reduzindo a quantidade de oxigénio no sangue e por
consequéncia, prejudicando a saude humana.

E um gas pungente, formado pela reacgdo quimica de raios
ultravioleta do sol com compostos de éxido de azoto. E a principal
componente de nevoeiro fotoquimico, que afecta negativamente o
sistema respiratério humano.

As particulas flutuam no ar, tém um didmetro inferior a
10 micromilimetros e sdo geradas quer pela natureza quer pela
actividade humana. As particulas inaladas podem penetrar no
pulmdo, causando no aparelho respiratério sintomas como,
respiragdo desconfortavel, dificuldades respiratérias e tosse. A
média diaria do valor guia maximo é de 150 ug/ms.

As particulas flutuam no ar, tém um didmetro inferior a
2,5 micromilimetros e sdo geradas quer pela natureza quer pela
actividade humana. As particulas inaladas podem penetrar no
pulmdo, causando no aparelho respiratério sintomas como,
respiragdo desconfortavel, dificuldades respiratérias e tosse. A
média diaria do valor guia maximo é de 75 pg/m3

Considera-se que a precipitagdo & acida quando o valor de pH é
inferior a 5,6. A precipitagdo acida ocorre quando o diéxido de
enxofre (SO,) e os 6xidos de nitrogénio sdo libertados na
combustdo de materiais de origem foéssil, como o petréleo e o
carvdo. A precipitagdo acida, ndo s6 diminui o valor de pH nos
lagos e terrenos, prejudicando as comunidades animais e
vegetais, como também, deteriorando os edificios e outros
materiais, danificando monumentos antigos e civilizagbes
humanas.

Tabela do valor pH na chuva

Agua destilada

01 2 3 4 5 6 7 8 9 10 11 12 13 14
chuva acida | chuva “pura”
(5.6)
acida neutra alcalina

Consiste na recuperagdo de produtos utilizados ou rejeitados logo
apo6s o consumo, ou na transformagéo de residuos potencialmente
poluentes em recursos Uteis.
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Tempestade tropical

— O movimento da massa de ar quente e humido, normalmente, é
mais de rotagdo do que de translagcdo chegando a influenciar o
estado do tempo numa area. O padrdo de classificacdo
internacional depende da velocidade maxima do vento préximo do
seu centro e é classificado da seguinte forma:

Classificagédo de tempestade Velocidade do vento
tropical km/hora
1. Depressao tropical 62
2. Ciclone tropical 63-88
3. Ciclone tropical severo 89-117
4. Tufao =118

Sinais convencionais e siglas

"
%

0#

‘000

‘000 MOP
°C

h

kg

km

km?

A — %=
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Valor absoluto igual a zero
Nao aplicavel

Nao foram fornecidos dados
Dado revisto
Percentagem

Resultado inferior a metade da unidade adoptada
Mil

Mil Patacas de Macau
Graus célsius

Hora

Quilograma

Quiléometro

Quilbmetro quadrado
Milimetro

Metro quadrado

Metro cubico
Miligrama/litro
Microgramallitro
Micrograma/metro cubico
Micro Siemen/centimetro
Numero

Unidades Nefelométricas de Turbidez

Leste
Sul

Oeste
Norte
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WEATHER

Summary of results

- The mean air temperature was 22.4 °C, up slightly by 0.1 °C year-on-year. The highest temperature of the year was recorded in
July (34.4 °C) and the lowest temperature was recorded in January (7.1 °C).

- Number of rainy days totalled 143, down by 22 year-on-year; precipitation increased by 64.8% to 2,565 mm.

- Total duration of sunshine or insolation time was 1,724 hours, up by 11.6% year-on-year; the longest sunshine duration was
recorded in October, at 229 hours.

- There were seven tropical cyclones in 2013; typhoon signal No. 8 was hoisted as typhoon "UTOR" hit Macao.

oc mm
35 . 800
678
20 700
600 |
25 498
500 |
20 386
400
" 300 | 266 240
10 200
200 131
92
5 L 62
100 ) ) 8
0 0 . . . . . . . . . )
Jan Feb Mar Apr May Jun Jul Aug  Sept  Oct Nov  Dec Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
‘ x  Maximum ®  Minimum —#—Mean ‘
°C mm
‘ 2012 2013 ‘ Difference 2012 2013 Difference
Absolute maximum 36.1 344 -1.7 Total 1 556 2 565 1009
Mean 22.3 22.4 0.1 Daily maximum 143 321 178
Absolute minimum 5.0 71 21 Days with rain (No.) 165 143 -22

Hour

95
90
85 |
80
75
70 |
65
60 :
Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
% Hour
2012 2013 Dif:‘;rz’;ce 2012 2013 Difference
Mean 80 81 1 Annual total 1545 1724 179
Absolute minimum 27 21 -6 Monthly maximum 223 229 6
Monthly minimum 72 45 -27
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AIR

- Since the inclusion of data on fine suspended particulates (PM, 5) from July 2012, the monitoring station at Roadside (Rua do
Campo) recorded "Very Poor" air quality for the first time, with a total of 6 days in 2013.

- Number of days with "Poor" air quality registered notable year-on-year increase. The high density residential area in Taipa
had the highest percentage of days with "Poor" air quality, at 19.3%. Moreover, the percentage of days with "Good" air quality
recorded by the monitoring station in Coloane decreased by 8.3 percentage points year-on-year, at 81.9%.

- All monitoring stations recorded the highest air quality index in December (the higher the index, the worse the air quality).

Day
400
6 8 7 1 1"
40 39 35
25 59 55
300 101 105
128 (28 148
200 - 177
36
330 208
251 60 254
100 | 180 196 174
120 o1
0 , , , , , , , , ,
2012 2013 2012 2013 2013 2012 2013 2012 2013
Roadside High density High density Ambient in Taipa Ambient in Coloane
(Rua do Campo) rsidential area rsidential area (Big Taipa Hill) (Concordia
(Northern District) (Taipa Central Industrial Park)
Park)

Data available since
June 26, 2013

‘ Good " Moderate ' Poor M Very poor ‘

- The monitoring station at Roadside (Rua do Campo) recorded 27 days with the observed value of respirable suspended
particulates (PM,,) being higher than the standard value, and 61 days with the observed value of fine suspended particulates
(PM, 5) exceeding the standard.

- There were 84 days with acid rain in 2013, an increase of 11 days year-on-year.

- A total of 346 cases of air pollution complaints were reported, down by 18 year-on-year. There were 146 cases of complaints
about emission of exhaust gas & smell from eating houses, and 45 cases about hot air from air conditioner.

Respirable suspended particulates (PM;) Fine suspended particulates (PM, 5)*
Day Day
30 27 75
61
24 - 60 -
18 45 40
1 " 5
L 10
12 9 30 - 24 21
6 2 ] 15 8
0 0 0
0 - - - - 0 . . . .
Roadside High density High density Ambient in Taipa Ambient in Coloane Roadside High density High density Ambient in Taipa
(Rua do Campo) rsidential area rsidential area (Big Taipa Hill) (Concordia (Rua do Campo) rsidential area rsidential area (Big Taipa Hill)
(Northern District) ~ (Taipa Central Park) Industrial Park)

(Northern District)  (Taipa Central Park)
Data available since

June 26, 2013

2012 2013 2012 2013

* Data available since July 2, 2012.
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WATER AND WASTE WATER

- Volume of raw water channelled from Modaomen totalled 86,617,000 m3, up by 1.1% year-on-year. Volume of raw water
stored at the Outer Harbour Reservoir surged by 247.6% year-on-year due to increase in rainfall.

- Water consumption totalled 78,447,000 m?, up by 4.2% year-on-year. Water consumption by the business sector
increased by 4.3% to 39,827,000 m?, and that by households went up by 4.1% to 33,514,000 m?.

1 3
000 m 1000 m®
92000 -
833 90 000
4918 5105
88000 | 814 2770 75000 | 4563
797
60 000 ~
84 000 - 24 012 38175 39 827
45000 -
80 000 Yy
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24 85 664 ool 30000 |
76000 ¢ 79 410 15000 | 31074 32189 HEi
72 000
2011 2012 2013 2011 2012 2013
Mainland China Outer Harbour Reservoir Seac Pai Van Reservoir Households Business sector Government sector
(Modaomen)

- The four Waste Water Treatment Plants (WWTP) in Macao treated an average of 214,802 m® of waste water per day, up
by 5.8% year-on-year.

- The average volume of waste water treated at the WWTP in Coloane soared by 44.6% year-on-year, at 29,408 m® per
day, while that treated at the WWTP in Trans-border Industrial Zone decreased by 41.1%.

- The daily averages of total suspended solids as well as oil and fats in the waste water treated at the WWTP in Macao
Peninsula were higher than the standard values of emission; meanwhile, the daily averages of chemical oxygen demand
and total suspended solids in the waste water treated at the WWTP in Coloane exceeded the emission standards.
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WASTE

A total of 207,810 tonnes of domestic waste were collected in 2013, up by 13.7% year-on-year; volume of waste from the
business sector decreased slightly by 0.2% to 107,054 tonnes.

- Volume of recyclable waste collected totalled 1,425 tonnes, up by 40.1% year-on-year, of which volume of metallic

materials increased by 89.2% to 295.6 tonnes.

- Volume of waste incinerated totalled 401,542 tonnes, up by 8.3% year-on-year.

- Construction waste sent to the landfill rose substantially by 62.2% to 3,925,000 m® due to construction of infrastructure and

buildings.
'000 tonne
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OTHERS

- With Macao granted the jurisdiction over the Campus of University of Macao on Henggqin Island, the total land area of
Macao increased by 1.4 km? year-on-year to 31.3 km?; the population density stood at 18,900 per km?.

- There were 5,667 cases of noise complaints, down by 3.7% year-on-year, with 17.7% about conversation and
shouting, 15.8% about residence/disturbance from neighbours and 12.2% about construction works.
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Explanatory notes

Scope

Environmental Statistics cover areas in relation to the environment including weather, air,
waste, water, waste water treatment, etc.

Sources of data

Data were derived from statistical projects of the Statistics and Census Service, as well as
information provided by other government departments and institutions.

Weather — Meteorological and Geophysical Bureau, Security Forces
Coordination Office

Air — Meteorological and Geophysical Bureau, Environmental
Protection Bureau

Water and Waste — Marine and Water Bureau, Environmental Protection Bureau,
Water Laboratory of the Civic and Municipal Affairs Bureau
Waste — Environmental Protection Bureau, Macao Waste Systems

Company Limited, Marine and Water Bureau, Civic and
Municipal Affairs Bureau

Others — Cartography and Cadastre Bureau, Statistics and Census
Service, Civic and Municipal Affairs Bureau, Public Health
Laboratory of the Health Bureau, Environmental Protection
Bureau, Public Security Police Force, Macau Government
Tourist Office

Glossary

Acid rain — Acid rain is defined as rain with the pH below 5.6. It is mainly
caused by burning of fossil fuels (e.g. coal, petroleum, etc.), which
releases sulphur dioxide and nitrogen oxides. Acid rain lowers the
pH of lake water and soil, posing threat to animals and plants; it is
also corrosive to buildings and other substances, damaging
ancient monuments and human civilizations.

The pH table of rain

distilled water

0 1 2 3

+ +

NN

5 6 7 8 9 10 11 12 13 14

+ + + =+ + + 4 +

acid rain |  “pure’rain
(5.6)

acidic neutral alkaline

Air quality index — Areference indicator of air quality. The air quality index is based on
the concentrations of air pollutants (including carbon monoxide,
nitrogen dioxide, sulphur dioxide, ozone and respirable suspended
particulates) measured every 24 hours by the monitoring stations;

BB %
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concentration is then converted to a value between 0 and 500 to
indicate the pollution condition of the air.

Very

bad Severe | Harmful

Good Moderate Bad

0-50 51-100 | 101-200 | 201-300 | 301-400 | 401-500

Carbon monoxide (CO) —  Carbon monoxide is a colourless, tasteless and odourless gas
produced by incomplete combustion of carbon. Vehicle exhausts
are a main source of carbon dioxide in urban areas. When carbon
monoxide enters the body, it will prevent oxygen from binding to
the haemoglobin, reducing the oxygen carrying capacity of the
blood, and affecting the health of human.

Fine suspended —  Particles of less than 2.5 micrometres in diameter suspended in air,

Particulates (PM,5) which occur in nature or are generated by human activities. Inhaled
particles penetrate deep into the lungs and cause symptoms like
discomfort, short of breath, cough, etc. to the respiratory system.
The maximum standard value is 75 pg/m3 per day.

Nitrogen dioxide (NO,) — Nitrogen dioxide is a gas with a pungent and irritating odour, which
comes mainly from vehicle exhausts and burning of industrial fuel.
Under sunlight, nitrogen dioxide forms ozone, which is major cause
of photochemical smog and main source of acid rain.

Ozone —  Ozone is a pungent gas formed by a chemical reaction of ultraviolet
ray of the sun and compounds of nitrogen oxides. It is a major
component of photochemical smog, which seriously affects human
respiratory system.

Respirable suspended —  Particles of less than 10 micrometres in diameter suspended in air,

Particulates (PMy,) which occur in nature or are generated by human activities. Inhaled
particles penetrate deep into the lungs and cause symptoms like
discomfort, short of breath, cough, etc. to the respiratory system.
The maximum standard value is 150 ug/m3 per day.

Recyclable waste —  The reuse of waste materials or the transformation of potentially
polluted wastes to usable resources.

Sulphur dioxide (SO,) —  Sulphur dioxide is a colourless gas. It is mainly produced by
combustion of mineral fuels and comes from vehicle exhausts. SO,
reacts with water to form sulphurous acid, a main substance that
causes acid rain.

Tropical cyclones — Massive hot and humid air formed in low latitude areas, which often
moves in spiral directions and affects the weather of the
surrounding area.

Internationally, severity of cyclones is classified by the maximum
wind speed near its center, as follows.

BB %
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Tropical cyclones Speed (km/hour)
1. Tropical depression 62
2. Tropical storm 63-88
3. Severe tropical storm 89-117
4. Typhoon =118

Symbols and abbreviations
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Absolute value equals zero
Not applicable

No figure provided
Revised figures
Percentage

Magnitude less than half of the unit employed
Thousand

Thousand Macao Pataca
Degree Celsius

Hour

Kilogram

Kilometre

Square kilometre
Milimetre

Square metre

Cubic metre
Milligram/litre
Microgram/litre
Microgram/cubic metre
Micro Siemen/centimetre
Number

Nephelometric turbidity unit
East

South
West
North
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Elementos climatoldgicas
Weather observations
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Tempestades tropicais
Tropical cyclone

ToERES

I%E% .............................................................................

Qualidade do ar
Air quality

TBRSIIIRE oo

Concentragao de poluentes do ar
Concentration of air pollutants

Ay b e

Reclamacgdes sobre a poluicéo do ar
Air pollution complaints

BEIKIIEET oo

Estatisticas da agua nao potavel captada
Potable water

Qualidade da agua
Quality of potable water

S T B B R ettt

Quantidade dos residuos liquidos tratados
Volume of waste water treated

S IR T e

Residuos liquidos tratados
Waste water treated

BERMBEE TR BRIE oo

Residuos recolhidos e tratamento
Waste collected and treated

EBIBIBHEAR .o

Outros indicadores do ambiente
Others environmental indicators

BUSHE
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| RS ,
ELEMENTOS CLIMATOLOGICAS
WEATHER OBSERVATIONS

2011 2012 2013

Fom (GELR )

Temperatura do ar (°C)

Air temperature (°C)
Z@%TE’%’% 36.1 36.1 344
Maxima absoluta (8/29) (7/21) (7/13)

Absolute maximum
Eg 21.9 22.3 22.4
Média
Mean
é@%‘ﬁ%‘ﬁ 4.1 5.0 7.1
Minima absoluta (1/12) (1/25) (1/5)

Absolute minimum

FHEDRIE (%)

Humidade relativa (%)

Relative humidity (%)
iy 76 80 81
Média
Mean
EEHR(R 24 27 21
Minima absoluta (5/31) (9/17, 10/11) (3/8)

Absolute minimum

H BRERFTE] (/1NEF) 1 846 1545 1724
Duragao da insolagéo (h)
Duration of sunshine (h)

Feptg

Precipitagdo

Rainfall
HalE (200) 1364 1556 2565

Total (mm)

%EE{ K%Elﬁfi (=K 133 143 321
Mei.x1ma d1~érla (mm) (6/23) (7/24) (5/22)
Daily maximum (mm)
Ferig H 8 125 165 143
Dias com precipitagdo (N°)
Days with rain (No.)

JE

Vento

Wind
BRI sALRAL
Direc¢do predominante NNE
Prevailing direction
PR (A ELNEF) 13.2 13.2 11.8
Velocidade média (km/h)
Mean speed (km/h)
A (AN 93.0 100.0 76.0
Rajada maxima (km/h)
Maximum gust (km/h)

o A
L
cT

FF ME HIH (A/H)
Nota: Data dos valores extremos (més/dia)
Note: Date of occurrence of extreme value (month/day)

A — %=
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2 BRIE
TEMPESTADES TROPICAIS
TROPICAL CYCLONE

2011 2012 2013

BT RIE (12D 5 5 7
Tempestades tropicais (N°)
Tropical cyclone (No.)

i o PR VRS (2 B/ N 117.4 151.9 103.3
Rajada méaxima (km/h)
Maximum gust (km/h)

e EMETE 8 9 8
Sinal hasteado mais alto
Highest signal hoisted

MRS (SR R e &b BRI s
Nome das tempestades com sinal mais alto hasteado NESAT VICENTE UTOR
Name of cyclone with highest signal hoisted

B E (F) 158 243 54
Efeitos negativos (caso)
Negative effects (case)

SES (N) 6 3 -
Vitimas (pessoas)
Casualties (person)

FEIAE A 43 65 8
Queda de arvores
Fallen trees

FHRRRAR B 77 131 27
Queda de tabuletas/andaimes
Fallen advertisement boards/scaffolding

Kig 9 10 -
Inundagdes
Floods

HAt 23 34 19

Outros
Others

BB %
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3 EREE
QUALIDADE DO AR
AIR QUALITY
2013
BT .
ff% =2 E%ﬁa*x’fi
= s s
P FEBEAELE | A1 densidade | B A Ambiente em
1 SHE
OKIiR) Alta fien§1dade habitacional * Q(/EU_I) . Coloane .
habitacional Ambiente na Taipa| (Parque Industrial
Berma da rua Zona N (Parque Central da 2 Grand da Concordi
(Rua do Campo) (Zona Norte) Taipa) (Taipa Grande) a Concordia)
Roadside High density Hich dp . Ambient in Taipa Ambient in
residential area 'lg ‘ensny . (Big Taipa Hill) Coloane
(Northern District) res@entlal area (Concordia
(Taipa ijntral Industrial Park)
Par
EENAE HE 362 364 187 361 364
Dias observados
Days monitored
TREF , H# 120 196 91 174 298
Dias com ar de “Boa”
qualidade
Days with Good air quality
M HE# 177 128 60 148 55
Dias com ar de qualidade
“Moderado”
Days with Moderate air
quality
AR, HE 59 40 36 39 11
Dias com ar de qualidade
“Insalubre”
Days with Poor air quality
TIEEAE L HE 6 - - - -
Dias com ar de qualidade
“Muito insalubre”
Days with Very Poor air
quality
i\fﬁﬁ%%ﬁ 221 189 183 187 132
Indice maximo anual
Highest index of the year
&4 A 12 12 12 12 12
No més de

In the month of

a HHY TAZRA(R > 201346 H26 H pisig Regiet -

Nao foram disponibilizados os dados antes de 26 de Junho de 2013, devido a realizagdo de obras.

Data before June 26, 2013 are not available due to construction work.

B %
Estatisticas do Ambiente 2013

39

Environmental Statistics 2013



4 ZERIGHYIRE

CONCENTRACAO DE POLUENTES DO AR
CONCENTRATION OF AIR POLLUTANTS

2013
OAF
ﬁiqzi’:j B3R RE =3 p="r7di=d o B A
s SEEATE | eBEETE PRER
e L NTA
Valor guia B (JLE) (hosE) | BT | T
7L em még dia OKBR) Alta densidade Alta densidade CRELLD Ambiente em Coloane
]’J;—Il;é;tesﬂ;o ar ual Bermaﬂaa%rua habitacional habitacional * Ambiente na Taipa | (Parque Industrial
Air pollutant Average (Rua do Campo) (Zona Norte) (Parque Central da (Taipa Grande) da Concoérdia)
ann agl Roadsid. P High density Taipa) Ambient in Taipa | Ambient in Coloane
; n(;l rd oadside residential area High density (Big Taipa Hill) (Concordia
e (Northern District) | residential area® Industrial Park)
(Taipa Central Park)
TEALH SO, (ng/m)
= Maximo Maximum 125 24.1 46.4 51.0 81.7
FH4{E Média Mean 60 3.8 10.2 9.8 10.0
(& Minimo Minimum 125 - 0.3 - 0.1
“5LE NO, (ng/m’)
%5 Méaximo Maximum 153.3 76.6 131.2 114.7 107.3
“F15{H Média Mean 80 65.5 28.5 46.9 28.6 354
7 Minimo Minimum 4.8 6.8 10.3 1.5 0.8
5L, 05 (ng/m’)
= Maximo Maximum 68.8 133.7 152.5
SEH5{E Média Mean 80 19.7 52.1 56.1
(& Minimo Minimum 2.2 3.7 9.5
—%{LH% CO (mg/m’)
%5 Méaximo Maximum 3.1 2.6 2.9 1.5
35 {E Média Mean 5 1.5 0.8 1.9 1.0
(& Minimo Minimum 0.3 0.1 1.0 0.6
AT AT (PM0)
Particulas inalaveis em suspensao (PM,)
Respirable suspended particulates (PM ;)
AR E Y H # 27 9 11 10 11
Dias com valores superiores ao valor guia
Days with value above the standard value
& {8 Maximo Maximum (pg/m’) 259 180 193 194 219
%42 H{73/No més de/In the month of 12 12 12 12 12
TR T (PMy5)
Particulas finas em suspensdo (PM, 5)
Fine suspended particulates (PM, 5)
SR E R H B 61 40 21 33
Dias com valores superiores ao valor guia
Days with value above the standard value
7 ={H Maximo Maximum ( ug/m3) 179 153 142 140
24 H1{55/No més de/In the month of 12 12 12 12

a I LARRA (% - 2013426 5 26 H A BB RAsi (i -

Nio foram disponibilizados os dados antes de 26 de Junho de 2013, devido a realizagio de obras.

Data before June 26, 2013 are not available due to construction work.
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5 HREZE RS
RECLAMACOES SOBRE A POLUICAO DO AR
AIR POLLUTION COMPLAINTS

%% Caso Case

2011

2012

2013

Total

(o3 N CYSERIS
Fumos e cheiros dos estabelecimentos de comida
Exhaust gas and smell from eating houses

T35/ T RaJEE R
Oficinas/Fabricas
Exhaust gas from factories

AN T
Poeiras provenientes das obras de construcdo
Particulates derived from construction works

HHE R
Poluentes provenientes de veiculos
Exhaust gas from motor vehicles

B (=
ZZ R
Ar quente do ar condicionado
Hot air from air conditioner

(R R SRR
Fumos e cheiros domésticos
Exhaust gas and smell from domestic housing unit

EESZEIERIUS
Cheiros dos estabelecimentos comerciais
Smell from commercial establishments

= NEERE
Cheiros das obras de decoragio interior
Smell from indoor decoration work

JER S EE

Queima de incenso nos templos chineses
Particulates derived from burning of incense and
religious articles in Chinese temples

ENEE=US

Cheiros de fonte desconhecida

Smell from unknown source

EA

Outras
Others

411

129

90

37

31

28

23

21

14

12

18

364

137

59

29

21

31

13

26

12

10

23

346

146

32

30

45

13

27

14

23

A — %=
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6 fokest , ,
ESTATISTICAS DA AGUA NAO POTAVEL CAPTADA
POTABLE WATER

T-17.75>K '000 m’
2011 2012 2013

AR5 80 198 87275 90 220

Origem

Origin
A - JEE TP 79 410 85 664 86 617

Importada da China Continental - Modaomen
Imported from Mainland China - Modaomen

AP E - K 378 797 2770
Peninsula de Macau - Reservatério do Porto Exterior
Macao Peninsula - Outer Harbour Reservoir

HES - AHEEKE 410 814 833
Ilhas - Reservatorio de Seac Pai Van
Islands - Seac Pai Van Reservoir

TEEYING 80 200 87265 90 282
Transportada para Estagio de Tratamento de Agua
Transported to Water Treatment Plant

KRR K 77 600 84 578 87 124
Agua tratada
Drinking water treated

FEKE 70 549 75282 78 447
Volume de agua facturada por consumidor
Water consumption by type of user

FIEAF 31074 32189 33514
Agregado familiar

Household

TrEEARF 34912 38175 39 827
Industrial e comercial
Business sector

BRI B P 4563 4918 5105
Orgios e servigos do governo
Government sector

HigFEKE 1937 206" 215
Consumo médio didrio
Water consumption per day

BREMET —F =4
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7 KE
QUALIDADE DA AGUA
QUALITY OF POTABLE WATER

i ZN =y E N (E R )
Amostras aprovadas (%)
Qualified samples (%)
SITHEAE —
N° de analises KIGIEE
No. of samples iRl A o PR B
Total de NG Enterococo
coliformes Escherichia coli | Enterococci
Total coliforms
2011
7K Rede de distribui¢do Distribution network
da: of
AR E P. de Macau Macao Peninsula 452 99.8 100.0 100.0
kA7 [lha da Taipa Taipa Island 186 99.5 100.0 100.0
gy Ilha de Coloane Coloane Island 133 99.2 100.0 100.0
TK W ETA de Water Treatment
Plant of
HM Ilha Verde Ilha Verde 608 99.8 100.0 100.0
i Porto Exterior Outer Harbour 601 99.8 100.0 100.0
gy Ilha de Coloane Coloane Island 188 100.0 100.0 100.0
2012
fEIK4E Rede de distribuigdo Distribution network
da: of
JAFFEE P. de Macau Macao Peninsula 469 99.4 100.0 100.0
K7 Ilha da Taipa Taipa Island 234 99.1 100.0 100.0
FRIR Ilha de Coloane Coloane Island 106 99.1 100.0 100.0
K ETA de Water Treatment
Plant of
HM Ilha Verde Ilha Verde 602 99.8 100.0 100.0
g Porto Exterior Outer Harbour 600 99.8 100.0 100.0
FRIR Ilha de Coloane Coloane Island 180 100.0 100.0 100.0
2013
K4 Rede de distribui¢do Distribution network
da: of
AFFEE, P. de Macau Macao Peninsula 476 99.8 100.0 100.0
Ok Ilha da Taipa Taipa Island 195 100.0 100.0 100.0
ERIE Ilha de Coloane Coloane Island 144 100.0 100.0 100.0
K g ETA de Water Treatment
Plant of
=l Tlha Verde Ilha Verde 601 100.0 100.0 100.0
P == Porto Exterior Outer Harbour 598 99.8 100.0 100.0
He3E Ilha de Coloane Coloane Island 184 100.0 100.0 100.0

e
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8 J5/Km &

QUANTIDADE DOS RESIDUOS LIQUIDOS TRATADOS

VOLUME OF WASTE WATER TREATED

T77734/H m’/dia m’/day

2011

2012

2013

Total

Gl
Tratamento bioldgico do caudal
Biological treatment

SRFTHE B TS /K R PG
ETAR da Peninsula de Macau
WWTP of Macao Peninsula

SR T 2R 57K RS
ETAR do Parque Industrial Fronteirico
WWTP of Trans-border Industrial Zone

USERRPAG A=
ETAR da Ilha da Taipa
WWTP of Taipa Island

PEERS 7K R HE
ETAR da Ilha de Coloane
WWTP of Coloane Island

HA T A
Tratamento basico do caudal
By basic treatment

SRFTHE B 57K R L
ETAR da Peninsula de Macau
WWTP of Macao Peninsula

185 586

120 171

83319

972

18 440

17 440

65415

203 122

111 528

68 292

1761

21132

20343

91 594

214 802

125 148

71927

1037

22776

29 408

89 654

A — %=
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9 Tk

RESIDUOS LIQUIDOS TRATADOS
WASTE WATER TREATED

2013

AR
TG 7K PRI
ETAR da
Peninsula de
Macau
WWTP of Macao
Peninsula

SR TR
V7K BRI IS
ETAR do Parque
Industrial
Fronteirigo
WWTP of Trans-
border Industrial
Zone

LSER
757K R R
ETAR dallha da
Taipa
WWTP of Taipa
Island

PEIR
757K R ER
ETAR da Ilha de
Coloane
WWTP of
Coloane Island

HBEHEE (/)
Capacidade maxima didria (m3/dia)

Maximum capacity (ms/day)

HIHRE QLR H)
Fluxo médio por dia (m3/dia)
Average daily flow (m3/day)
Afluente
Affluent
KA
Processo de tratamento bioldgico
Biological Treatment Process

KRR
Processo de tratamento basico
Basic Treatment Process

AEREEHEE (=7

Caréncia bioquimica de oxigénio média diaria (CBO5) (mg/l)
Daily average of biochemical oxygen demand (BODs) (mg/1)

Afluente
Affluent
BEm
Emissdo
Emission

PR (EFR)

Normas de emissdo (limite maximo)
Emission standards (maximum limit)

{LEFEEHSEE (Ew/Hh

Caréncia quimica de oxigénio média diaria (CQO) (mg/1)
Daily average of chemical oxygen demand (COD) (mg/1)

Afluente
Affluent
EE[iig
Emissdo
Emission

PR (EFR)

Normas de emissdo (limite maximo)
Emission standards (maximum limit)

A — %=
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144 000

161 581

71927

89 654

161

37

40

433

140

150

45

12 000

1037

1037

617

3150

22

50

70 000

221776

22776

254

32

40

520

72

150

130 000

29 408

29 408

324

19

30

690

106

100

172
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9 Tk

RESIDUOS LIQUIDOS TRATADOS
WASTE WATER TREATED

2013

AR
TG 7K PRI
ETAR da
Peninsula de
Macau
WWTP of Macao
Peninsula

SR TR
V7K BRI IS
ETAR do Parque
Industrial
Fronteirigo
WWTP of Trans-
border Industrial
Zone

LSER
757K R R
ETAR dallha da
Taipa
WWTP of Taipa
Island

PEIR
757K R ER
ETAR da Ilha de
Coloane
WWTP of
Coloane Island

ST ERHEE ERAD

Sélidos em suspensdo totais média didria (mg/1)
Daily average of total suspended solids (mg/1)

Afluente
Affluent
Bk
Emissdo
Emission

PR (EFR)

Normas de emissdo (limite maximo)
Emission standards (maximum limit)

RS HEE (=251

Média diaria de dleos e gorduras (mg/1)

Daily average of oil and fats (mg/1)
Afluente
Affluent
HER
Emissdo
Emission

HRIUERAE (LFR)

Normas de emissdo (limite maximo)
Emission standards (maximum limit)

HRMIHEE (ZwIT)
Média didria de detergentes (mg/1)
Daily average of detergents (mg/1)
Afluente
Affluent
eI
Emisséo
Emission

PR (L)

Normas de emissdo (limite maximo)
Emission standards (maximum limit)

FeimiE H 9
Valor médio diario de pH
Daily average of pH value
Afluente
Affluent
HERL
Emissdo
Emission

HRIBURAE (EFR)

Normas de emissdo (limite maximo)
Emission standards (maximum limit)

271

72

60

433.4

112.8

15.0

2.1

0.6

2.0

7.6

7.6

6~9

703

10

7.2

7.1

6~9

277

40

60

97.2

6.2

15.0

6.6

1.0

2.0

7.2

7.1

6~9

882

183

30

63.3

3.7

5.0

1.0

0.1

2.0

7.6

8.0

6~9

A — %=
Estatisticas do Ambiente 2013

46

2/2

Environmental Statistics 2013



10 BB RUETE
RESIDUOS RECOLHIDOS E TRATAMENTO
WASTE COLLECTED AND TREATED
J\IfE  tonelada tonne

2011 2012 2013

&R EE / Residuos recolhidos / Waste collected
RIEREL 165 595 182 706 207 810

Residuos domésticos
Domestic waste

TrsERER 97790 107 303 107 054

Residuos industriais e comerciais
Waste from business sector

(IS AT REATES S 176 285 381
Lixo fluvial
Garbage collected from sea

FERAIE i 1784 2 026 2278
Lixo de residuos especiais e perigosos
Hazardous waste

I (FIrJ5K) 62 43 18
Oleo residual ('000 m3)
Waste oil ('000 m3)
FESRRSE (TILJT5K) 1618 2420 3925
Residuos de construgdo ('000 ms)
Construction waste ('000 m3)

FRHEIE A 318 368 420
Residuos para aterro

Waste to landfill

Elieva s 622" 1017 1425

Residuos reciclaveis
Recyclable waste

&A% AL / Incineragdo de residuos / Waste incinerated
Eifireaanesig 329 154 365 648 396 691

Residuos residuos
Solid waste

AR B it 1784 2026 2278

Estagdo de tratamento de residuos especiais e perigosos
Hazardous Waste Treatment Plant

Bk 457 414 436
Residuos hospitalares
Medical waste

Ve 3303 2 594 2137
Lamas

Sludge

JB& (T-12772K) 62 43 18
Oleo residual (1000 m’)

Waste oil ("000 m3)

EEIHEIE / Aterro sanitario / Waste to landfill
FEERRERE (T2 J5R) 1618 2420 3925
Residuos de construgio ('000 mz)

Construction waste ('000 ms)
AR TRERY) 72 853 80 748 89 127
Subprodutos resultantes da incineragdo

By-products produced from incineration

HoAth, 318 368 420
Outros
Others

A — %=
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11 HAREEE

OUTROS INDICADORES DO AMBIENTE
OTHERS ENVIRONMENTAL INDICATORS

2011

2012

2013

(e T QR FANEEY)
Superficie total (kmz)
Total land area (kmz)

ALIGE (F AT HAR)
Densidade populacional (‘OOO/ka)
Population density ('000/km’)

BT HGERT (A 5)
Extensdo total das rodovias (km)
Total lane length of public roads (km)

TRERE (NH)
Comprimento litoral (km)
Length of coastline (km)

ST /AR
Densidade de veiculos (N°/km)
Motor vehicle density (No./km)

oA e
Espécies
Species

B/K / Arvores / Trees

JHEJK / Arbustos / Bushes

TT ARSI (HF)
Arvores ornamentais de arruamentos
Trees planted on the roadside

JEF9£E, / Peninsula de Macau / Macao Peninsula

w2/ Ilhas / Islands

FrEtasi R (Hh)
Arvores plantadas recentemente
New planted trees

JEF9£E, / Peninsula de Macau / Macao Peninsula

2L / Tlhas / Islands

BREASEA (BF)
Arvores deitadas abaixo
Trees cut down

JEEF92£ &, / Peninsula de Macau / Macao Peninsula

HE S / Ilhas / Islands

B P b
Arvores para reflorestagdo nas Ilhas
Trees for reforestation on Islands

BIAREE (k)
N° de arvores
Number of trees

RN
Espécies
Species

e e
Estatisticas do Ambiente 2013
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29.9

18.4

416.0

47.5

496

391

216
175

9638
7495

826
400

430
431

480 000

124

29.9

19.0

417.4

50.4

521

395

220
175

9925
7004

480
20

482
418

485 243

125

313

18.9

421.3

52.6

541

416

241
175

10 043
7154

70
300

447
458

490 672

127

172
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11 HAREEE
OUTROS INDICADORES DO AMBIENTE
OTHERS ENVIRONMENTAL INDICATORS

2011 2012 2013

gh)iufE / Espécies faunas / Fauna species
£ / Peixes / Fishes 200 200 200
WiEENY) / Anfibios / Amphibians 6 6 7
JE&55H / Répteis / Reptiles 13 3 ;
EJH / Aves / Birds 96 122 125
I 7.8 / Mamiferos / Mammals 14 13 7
Ee.#34H / Insectos / Insects 500 500 500
L R=Etin 5389 5 882 5667
Reclamagdes sobre poluigdo sonora
Noise complaints

SEE B IE 870 1164 1005

Conversagdo e gritaria

Conversation and shouting

A EZE 886 1043 895

Residéncia/distarbios dos vizinhos

Residence/Disturbance from neighbours

T 797 887 691

Obras de construgio

Construction works

B4 R RHIOK 568 561 538

Musica e karaoke

Music and karaoke

P 586 535 487

Estabelecimentos comerciais

Commercial establishments

A 252 231 159

Majong

Mahjong

2/2
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o tER
Informacgdes disponiveis
Available information

DIRifst R IRt BEEEHRE N
Os quadros abaixo indicados podem ser consultados no website da DSEC
The following statistical tables are available for download from DSEC website.

Al ZBREZREN
Elementos climatolégicas mensais
Monthly weather observations

A2 BHZEREE
Mensal da qualidade do ar
Monthly air quality

A3  HKIRERKOVILEES
Qualidade quimica da agua das redes
Chemical quality of potable water from distribution network

A4 RHTKHKE
Qualidade da agua das piscinas publicas
Water quality of public swimming pools

AS  EEKE
Qualidade da agua das praias
Water quality of beaches

A6 EERINERLS
Pontos de recolha de lixo
Garbage collection points

B %=
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