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4 . Ministry of the Environment

v Government of Japan

Outline of Air Monitoring in Japan

2017.10.25

Air Environment Division

Ministry of the Environment, Japan

1. Regulation



Air Quality Standard

Environmental Quality Standards:
(defined by Basic Environment Law)

Desirable standards to be maintained for the protection of
human health and the conservation of the living environment

l

@ Objectives of administrative policy

— The goals and cornerstone for the overall promotion of anti-pollution
measures

— The foundation for the implementation of various regulatory
measures and facility improvement policies

@ Not maximum allowable limits or tolerable limits

(Reference)
*Maximum allowable limit

Pollution up to this limit should be accepted as unavoidable (exceeding this limit results in
immediate impact on health beyond a certain level)

*Tolerable limit
Pollution must be tolerated up to this limit

Air Quality Standard

Substance Environmental Requirements
Sulfur Dioxide average of hourly values for each day : 0.04 ppm or less
(SO,) hourly values : 0.1 ppm or less
Nitrogen Dioxide average of hourly values for each day :
(NO,) between 0.04 ppm and 0.06 ppm, or less

Suspended Particulate | average of hourly values for each day : 0.10 mg/m? or less
Matter (SPM) the hourly values : 0.20 mg/m?3 or less

Carbon Monoxide average of hourly values for each day : 10 ppm or less
(CO) each eight-hour average of the hourly values : 20 ppm or less

Photochemical

Oxidants (Ox) hourly values : 0.06 ppm or less

Fine Particulate Matter | yearly average values: 15ug/ms3 or less
(PM2.5) daily average values: 35ug/m?3or less




Air Quality Standard

Substance Environmental Requirements
Benzene yearly average value : 0.003 mg/m3 or less
Trichloroethylene yearly average value : 0.2 mg/m3 or less

Tetrachloroethylene |yearly average value : 0.2 mg/m3 or less

Dichloromethane yearly average value : 0.15 mg/m3 or less

Dioxins yearly average value : 0.6 pg-TEQ/m? or less

*ppm (parts per million): A unit indicating concentration or proportion. 1 ppm means one part per million (= 10

6).

*pg = 10-"2g (one ftrillionth of a gram)

*TEQ (toxicity equivalent): A unit that expresses the virulence of all kinds of dioxins by converting their toxicity
to that of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD).

Air Pollution Control Act

Monitoring

- Monitor in atmosphere and make public their results
Radioactive matter; national government
The other air pollutants; prefectures or designated municipalities

Emergency by local government

[- Warning or Alerts(sox, sPm, co, NO2, Ox)

Checking by local government

On-site inspection
- Administrative disposition (order for improvement or suspension)

Research by national government for HAPs

Implement studies, advance scientific knowledge, evaluate the risk and its
publication, organize information on technologies and its diffusion

Endeavor to control the emission by people

* local government; prefectures or designated municipalities




(Nickname: Soramame-kun)

@® Real-time publication of monitoring results on the Internet
@ Effective transmission of warning announcements

Data collection
& monitoring

™~
—

Ambient air quality
monitoring stations
1,471 stations
(As of Mar,2015)

Roadside air quality
monitoring stations
413 stations
(As of Mar,2015)

Monitoring System

Central monitoring stations

Prefectures or designated municipalities

Server

Terminal

Internet

Wide-area air pollutant
monitoring system

National government

0 onitoring Repo

Please click the district you want to see.
pokkaido
' Tohoku
ChugokuwShikoku
(222)
TShikoki
~—
The data shown in this system are quick report, and not verifed.

http://soramame.taiki.go.jp/
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Warnings or Alerts

Flow for Issuing Warnings or Alerts

(Soramame kun)

MOE

Local citizens

nnouncement

Ask for cooperation to reduce soot and
smoke emissions and VOC
emissions/releases, as well as for voluntary
reduction of vehicle operations

Local government

Procedure to take emergency
measures on air pollution

Collaboration with...
Cities, towns and
villages/Meteorological offices,
Public Safety Committee of
the prefecture, etc.

TV/Radio/Fax
/Mailing lists,
etc.
Issuange of
[Warnings] Warnings or Alerts

A

[Alerts]

Request for (1) a reduction in the volume and
density of soot and smoke, and in the density
of VOCs, (2) reduction of facility operation,
and (3) prohibition of vehicle operation

Emitting enterprises

Emitters of soot and smoke and VOCs
Users or drivers of vehicles

Warnings and Alerts

Criteria for Issuing Warnings and Alerts

Item Warning (Hourly value) Alert (Hourly value)
Any of the following cases:
(1) More than 0.2 ppm for 3 consecutive hours Either of the following cases:
SO, | (2) More than 0.3 ppm for 2 consecutive hours (1) More than 0.5 ppm for 3 consecutive hours
(3) More than 0.5 ppm (2) More than 0.7 ppm for 2 consecutive hours
(4) 48-hr. average value of more than 0.15 ppm
SPM | More than 2.0 mg/m3 for 2 consecutive hours More than 3.0 mg/m?3 for 3 consecutive hours
Cco More than 30 ppm More than 50 ppm
NO, | More than 0.5 ppm More than 1 ppm
Ox More than 0.12 ppm More than 0.4 ppm
PM2.5 | - More that 70 pug/m3*

* Guideline (temporary) value

10




2. Current situation

11

Current air quality

* Concentrations of almost all air pollutants are already low
* PM2.5 and Ox have not been achieved their AQS sufficiently.

Yearly average Achievement
Substance value rate of AQS
(2015 FY)
Sulfur Dioxide (SO5) 0.002ppm 99.9%
Nitrogen Dioxide (NO,) 0.010ppm 100%
Suspended Particulate Matter (SPM)| 0.019mg/m?® 99.7%
Carbon Monoxide (CO) 0.3ppm 100%
Photochemical Oxidants (Ox) 0.048ppm 0%

Fine Particulate Matter (PM2.5) 13pg/m? 74.5%
Benzene 0.00091mg/m?® 100%
Trichloroethylene 0.00044mg/m?> 100%
Tetrachloroethylene 0.00015mg/m?> 100%
Dichloromethane 0.0014mg/m? 100%
Dioxins 0.021pg-TEQ/m3 100%

12



Current air quality (PM2.5)

* Regulations of Dust and Smoke, and Dioxins from domestic sources are
appreciated as they contributed to the reduction of PM2.5 in the atmosphere.

ug/m? Trend of PM2.5 yearly average value

40
35

% \
25
20 N ¢ - - 17.2

AQS @ O 139

15.1 15.4 14.5 15.3 14.7

10 . 131
Establishment
> of-AQS
0 T T T T T T T T Iv T T T T T T
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
FY
e Urban region w=fll== RAPMS “== Rural region s APM S i RAPM S

[APMS (Ambient air pollution monitoring station)] A monitoring station which monitors the state of ambient air pollution in residential areas
[RAPMS(Roadside air pollution monitoring station)] A monitoring station which monitors the state of pollution from automobile exhaust by the roadside

* The monitoring results from FY2001 to FY2009 are by the pilot monitoring project conducted by the Ministry of the Environment, Japan. Since FY2010, nationw'|i$e
monitoring has been started by local governments through standard monitoring methods.

Current air quality (Ox)

/- Increasing of transboundary movement of Ox precursors (VOC and NOx) \
leaded in increasing of Ox concentration especially in Kyuusyu area near the
continent.

» Decreasing of VOC emission from domestic stationary sources leaded in
decreasing of Ox concentration in the whole area.
« Decreasing of NOx emission can lead in increasing of Ox concentration

\_ because of its titration effect. (NO + Ox = NO2) /
] Trend in the region’s maximum 3-year moving average
pp . .
(99% of the maximum daily 8-hour values for the year)
140
------ Kanto region
. e TOK@I region
e L == = = Hanshin region
120 v e e Fukuoka/Yamaguchi region
100
80 A
60

JE I



Issuance of Alerts on PM2.5

[Provisional Guideline Value for Alerts: Daily average >70 ug/m?3]
 Judgment in early time period, in mornings (5:00 — 7:00) :>85 ug/m3
 Judgment prepared for afternoon activities (5:00 — 12:00) :>80 pg/m?3

If over the value,
Prefectures or designated municipalities notify to the public to refrain from non-essential
outings, or long hours of outdoor strenuous exercise as much as possible

Cases
16
14
12
10

o N B O
!

AR IR RN R R S g
Ny g g ® N

Number of cases where an alert was issued at prefecture level (March 2013 - February 2017) 15

Issuance of Alerts on Ox

[Cabinet Ordinance Value for Warnings: Hourly value >0.12ug/m?3]
If over the value,
Prefectures or designated municipalities ask for cooperation to reduce Dust and Smoke,
and VOC emissions, as well as for voluntary reduction of vehicle operations

[Cabinet Ordinance Value for Alerts: Hourly value >0.4 pg/m?3]
If over the value,
Prefectures or designated municipalities request to reduce the volume and density of
reduce Dust and smoke, and VOC, to reduce facility operation and to prohibit vehicle
operations

Days

350

300 A
250 /‘\q

200 / \ r\ M Pal

. \,/H!\ AR // \vn\ /r\ | V/**‘ \\(A\
T WS VAR

T T T T T T T
1970 1975 1980 1985 1990 1995 2000 2005 2010 2016

Number of cases where an alert was issued at prefecture level (1970-2016) 16
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Development of VENUS
(Visual atmospheric Environmental Utility
System)

- Air pollution forecasting system
developed by NIES with MoEJ -

Seiji SUGATA

National Institute for Environmental Studies, Japan

VENUS is —

= one of the well-known air pollution
forecast systems in Japan. sirwsavari s\ S
= open on the internet.
= a research purpose tool,
not an operational or national one.
= forecasting PM2.5, photochemical Ox, e
simulating the other pollutants as well im Hn
inside the system
= updating forecast every 7 O’clock
base on the combination of
a meteorological model WRF (just switched from RAMS this Aug.)
and an air quality model CMAQ
= has been supported by MoEJ fund since 2014

rm B
T

VENUS current top page

IAir pollution forecasting systems in Japan
open for public on the web

Name VENUS SPRINTARS GCFORS tenkijp
Organizati Kyushu Kyushu Japan
E NIES y . . y. Meteorological
on University University/ NIES L
Association
farect Re,gmnal {3 Global East Asia East Asia
area Asia to urban)
Resolutio
; ~5km 0.375degree 40km 60km
Species PM2.5, Ox PM2.5, Dust Dust, Sulfate PM2.5
Fore.cast For the next day 6 days after 3 days after 3 days after
period
http://www— . . .
http://envgis5.nies http://sprintars.n  cfors.nies.gojp/” !'\ttp././gulde.t.enkl.
URLs y ) Jp/guide/particula
.gojp/osenyosoku/ et/ cfors/index—
L html te_matter/

Official By MoEJ since
support 2014 financially

Fully update of VENUS on 5 Aug.

-Fully update of user interface i -
*Additional information, '

such as quick look for forecast summary}‘ ”
-Expansion of whole domain
and finest domain(5km)
-Extension of forecast period
(2 days -> 3days)
- Replacement and update ofss == = = ==
calculation engines —
(meteorological model from|

RAMS to WRF) and input
data, particularly emission data.

Current status and development plan of VENUS @

Year  Status Meteo.  Chem. Trans. Emis. Data Domain Species
Model Model

2004- | Start of VENUS RAMS CMAQV4.4 | REAS v1(y2000) & 100km — 0,,NO,
Development va.4 EAGrid (y2000) | 25km — 5km
2008- | Public release of v v N v v
VENUS
2013 | Public release of & 3 v 100km 05, NO,,
PM, 5 results ~5km PM, 5
2014- | Contracted business | 3 ¢ 3 05, PM, 5,
(MOE-NIES) REAS v2 (y2008) Sulfate
= Improvement of JATOP-EI (y2011) <
VENUS
2015 | L WRF cvAQ & 60km 3
v3.3 v4.7.1 -5km
internally
2016 | WRF CMAQ +BvVOC 45-15-5km N
V381 | v51 (MEGAN) &
¢l ,JT +SHIP(OPRF)
internally
2017 L & 15 & 03,PM2.5

Replaced™on 1, Aug

Input (everyday) | ‘Flowchart of VENUS |
JMA weather Input (fxed) | Input(month, weekday/end)
forecast data Topography, Enmissi d . -
(GPV/GSM) Surface data E:g;;‘l’]'; ; l:EAS

wind, temp., humid. \ "

WRF (Weather Research MCIP CMAQ (Community Multiscale

and Forecasting model) for RAMS Air Quality modeling system)

— (U.S.A. EPA)

advection, diffusion, | wind, temp., pres., | advection, diffusion,
radiation, water vapor, cumulus convection,
surface process, precipitation, gascous/aqueous reactions,
large scale condensation, | cloud water, aerosol reaction,

soil water,,, dry/wet depositions,,

cumulus convection,,,,

-
Output (figures)

Concentration
deposition

OQutput(data)

Schedule

Day -

-

<Japan 9:00 1500 2!

local
time> GPV data Update
(weather HP
forecast)
scauisiti

Target domains in VENUS 2
N do1 ) do3
| (45x45km) { (5x5km)

_ Narrower Asia ' .Wider ékm

do2

(15x15km)
== & = = Widerlarge Japan

2017/10/27

2017/110/27



2017/10/27

L hi Vol VENUS is carried on NIES scalar computer system
Emission for new VENUS zrelpnit u(;ec:r;co’ far SATLERE (TRI7NANSE BN P 4
EEE— % Vector computer |
| Large storage | .~ ! }. 4 Frontend ] User PCs F
Essentially same emission as the standard one in J-Stream i ‘L——J’ A iyt !
Outside Japan _— -iv[w |-
laUlleleleleChilol HTAP v2.2 JEI-DB-AS2014 P Teree e
(Janssens-Maenhoutet (Vehicle) . |
al., 2015) Modified JEI-DB o o » 8 i
(Orers) P e N A
"Jobsi it 1
HTAP 2.2 OPRF o W — | ]
Biomass GFED v4.1 Modified JEI-DB [ s =il |
burning (Van der Werf et al., | sz ."E'“‘ o R
2010) ! | R
Biogenic MEGAN v2.1 MEGAN v2.1 /\ / l
(Guenther et al., 201 2) Fa 1 Servers for license control I 5| -
AeroCom JVMA — > =
(Diehl et al., 2012) L L )

Seasonal and spatial characteristics of forecasting ability .
(with OLD VENUS) Evaluation of new VENUS for Dec. 2015

Calculation is just finished for Dec. 2015 last week.
And evaluation is just ongoing.

BOV BV EATY DD

r e ] = W g o,
Kanto | K .

reater 1 JuM f. v } " A ' e
o it oliidhognal - -

p Sim = X at Seoul
‘ﬁ;‘}* - - for largestdnd 2" domain
- ey P i
#\ et o I o ~™ . Obvious _urlderestimate
A P : .
e TN } } . .
Northern w T ii ! % I -
T b T T i, == L . e e i
Underestimated
~
2017/10/27
13 . 14
Researches for model developments The Environment Research and Technology Development Fund
ac (ERTDF) 5-1408 (2014-2016)
- :S_ME_‘,%_WEWLE(K §)+P+L+W+D+A is about the development of
ot Ox oy 0z 0z "oz the numerical scheme for organic PM2.5 productions
Temporal | =7 ™
change of _ +- +- i 1 ,M.“La‘i::‘-a:rl -oligomer model
7 7 1 1 — T svoc
conc.
Emission  Meteorological Reaction  Met. data & Hm— L 'U' oxl.
inventory  data formulae surface cond. Sources ) S\T'EIC,, * SV?C,Z + SVOC,
(combustive/ } - i i
Development l l l l evaporative) : poA LT . SOA, SOA,
POINTS are [ gt NV-SOA
i \ TR T T
improvement T \ B Wos-volatte
of -the inventory *met.data  =the formula  -the data il Sof" SO:\;’ So,_nr'.f :
| met. models —— oiton N o ot o Y
Now in chs ft] devel ! + Data assimilation SVOC,; <=3V0ty
ow in charge of these developmen - Surface L. svec

With the projects such as - Remote
MoEJ fund (ERTDF 5-1408 etc.) luding satelli
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Area: approx. 1,160km? Area: approx. 622km?

AO: 29420/ A AO: #9005 A
P

opulation: approx. 4.2 million Ppopulation: approx. 9 million
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47 / 47

10096

0.019
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0.016
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HORIBA, Ltd. Biwako Factory

L)

Trace Gas Team :
Process & Environmental Instruments R&D DepQ

Yasuhiro Yonetani

Ambient Quality Monitoring

System (AQMS)

23 October, 2017
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¥ The Ministry of the Environment
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® HORIBA Ambient Quality
Monitoring System (AQMS)
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B The Ministry of the Environment

AQMS Manual
N
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HORIBA

Decision Method of Number of AQMS in Japan
Installed AQMS in Japan

The number of AQMS in Japan in 2014.

®General Ambient Air Quality Monitoring Station

Continuously monitor general causes of ambient pollution.

1,494 Stations

® Ambient Quality Monitoring Station (Roadside)

Continuously monitor causes of ambient pollution attributed from
automobiles (Installed at intersection/ roadside, high wayside)

416 Stations
1,910 Stations in Total !

Cited from: the Ministry of the Environment

%2014 Air pollution status (Report of measurement data of General and Roadside Ambient Quality Monitoring System”
http://www.env.go.jp/press/102152.html
© 2017 HORIBA, Ltd. Al rights reserved a4
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HORIBA
Process & Environmental

Decision Method of Number of AQMS in Japan

1. Popularity and Livable area (For each prefecture)
Either of the small number is applied.

(a) 1 AQMS per 75,000 people

(b) 1 AQMS per 25km?

2. Adjustment by pollution level
High: 70% of the environmental standard
>>Number by 1. Calculation is applied

Mediocre: Higher than 30%, lower than 70% of
environmental standard

>>1/2 of 1. Calculation is applied
Low: Lower than 30% of environmental standard
>>1/3 of 1. Calculation is applled

Cited from The ministry of the vironment “Ambient Quality Monitoring System Manual” 5

17 HORIBA, Ltd. All rights reserved
Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HOR|BA

HORIBA
Process & Environmental

Consideration for regional features

1. Adjust to environment
(a) Geographical matter
Avoid valley due to complex wind
Avoid seaside due to high wind speed

2. Contaminant source

(a) Construction of road, factory effects ambient
environment

(b) Fence effect

Accurate data leads to
efficient forecast and effective measures

17 HORIBA, Ltd. Al rights reserved Cited from The ministry of the environment “Ambient Quality Monitoring System Manual” 6
Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA
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Process & Environmental

Accuracy of Measurement Data

Maintenance to acquire
LONG TERM, STABLE, ACCURATE DATA!

B Daily average value is valid only if more than 20hrs/day
measurement data available

B SOx, NO2, CO, CO, PM Station is valid
only if more than 6000 hrs/year measurement data available
H PM2.5 station is valid only if more than 250days/year

available
1. Daily maintenance
More than 80% required !
Daily>>20hrs 2. Overhaul
Monthly>>600 hrs > 3. Emergency
Annually>>7200hrs/year maintenance
(300days for PM2.5)

(Examine errors)

© 2017 HORIBA, Ltd. All rights reserved 7
Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA

HORIBA

Process & Environmental

Maintenance List of Japan

m Purpose m“

Daily Maintain proper More than once/week 1. Operation check
maintenance operation 2. Replace consumables
3. Calibration
4. Cleaning
Regular Prevent errors More than oncelyear 1. Flow check
maintenance 2. Detector check
3. Transmitter check
4. Data logger check
Emergency Quick recover Emergency case 1. Repair
maintenance from errors 2. Examine the cause
3. Manufacturer check
Quality test Prevent trouble, On purchase 1. Analyzer quality check
long term After repairment (Calibration gas)
stability After overhaul 2. Analyzer stability check

(Flow rate, span-zero
drift, repeatability,
linearity)

3. Comparison with the
previous analyzer

© 2017 HORIBA, Ltd. Al rights reserved -]
Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA
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Data Management in Japan

I :
; I ‘ | Weather Mc4nitoring Station

! I \ /
Mu;i'éﬂigalﬁéb‘ntinuous _ ..

Mo tormg S stem

cehtral Monitoring S‘t‘aht‘lht;ﬁ““‘

I time alarm mstrume"nts L\IT

,ﬂiﬁther prefectures
% o

darea
= server momtormg sysbem

Igletrologlt;al off.c/ / | et / _
dio o

Momtormg data, alarm etc

1: Ml.ym:lpal government
Affiliated factorles o /
Phone, PC

An_Iouncement

e House hold
School park

© 2017 HORIBA, Ltd. All rights reserved 9
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HORIBA

Process & Environmental

Data Management in Japan

AQMS (station 1)

+Output momentary data

*Output Average or Integrated data
*Auto calibration

+Checking machine condition

Ambient !
i Monitor
monitor : *Internet or Private
Ambient | network
monitor Data ' | Municipal government
Ambient Logger | - Main office |
monitor ) L ...................
‘LAN I
*RS-232C !
*Analog (0-1V) | .pata acquisition from each
- ——————____]:Contactl/O _,| jnstruments.
Metrologic *Clock control for each instruments.
al Sensors +Caching data for network accident.

© 2017 HORIBA, Ltd. Al rights reserved 10
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Process & Environmental

Data Management in Japan

....................... -
! Municipal government :
| Main office |
Internet or Private : Data |
Network | / Append |
""""""" ' (HTTP etc.) : Data /| Screening

processing |PY human.
Server |

Communication
Server |

*Time Master for all station.
+Communication server for data acquisition. Alart / Other

*Displaying alarm/status of each station. Caution System
Data Exchange to other system.

© 2017 HORIBA, Ltd. Al rights reserved 11
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HORIBA

Process & Environmental

Contents

® AQMS in City of Kyoto
O

© 2017 HORIBA, Ltd. All rights reserved 12
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HORIBA

Process & Environmental

Measurement station layout map

General Monitoring
station (9)

Roadside station ( 6)

Weather station (2)

HORIBA|

~Nishikyo

Mobile station (1)

@ J/
af - Fushimi

13

© 2017 HORIBA, Ltd. All rights reserved.
Expiore the future Autorotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA

HORIBA

Process & Environmental

Kyoto City's constantly monitored data
communication network

Central monitoring station = parent/main station ) 78

Central monitoring
station (Institute
R W for Hygienic
Environment)

L . ' -

5 |- & - " = i .y
f x : | - . "

*
]
5—0Z

o 7
S i
oI 1
* General environment
Atmosphere
Measuring station (9)

A Automobile exhaust gas

HORIBA ] i Measuring station (5)

- Weather station (2)

* Mobile station (1)

= == [ransmission

50 50 5 @

Measurement station = branch station line

© 2017 HORIBA, Ltd. All rights reserved.
Explore the future Automotive Test Systems | Process & Environmental | Medical | o | Scientific HORIBA
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Process & Environmental

Data communication to branch station (measuring station) =
master station (central monitoring station)

MoE
-
[ Telephone line ] fre.,
| Kyoto City |

memmmns Real Time

A

u

- m

o Data transmission & .

Data transmission v u

Real time

v

Expiore the future Autornotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA

HORIBA

Process & Environmental

Publication of preliminary report value via internet

(Kyoto City J B (_Kyoto Pref.

Preliminary Real time
report transmission
value

20.061~0,119
B0.120~0238
—:0.210~

201010 Hos By

Emrasrgems |

~Air pollutants in wide area
surveillance system of
MoE.(Soramame)

constant monitoring
website

© 2017 HORIBA, Ltd. Al rights reserved. 16
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Process & Environmental

Measuring abnormal in PC monitoring machine

[Alarm log screen)

s T —

[Alarm monitoring screen)

Beep sound = abGeneral

© 2017 HORIBA, L{ 17
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HORIBA

Process & Environmental

Contents

® HORIBA Ambient Quality
Monitoring System (AQMS)

© 2017 HORIBA, Ltd. Al rights reserved 18
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AP-370 series : Line Up

HORIBAlI

Process & Environmental

-~

Main Parameters for

% monitoring

US-EPA /| TUV
Certification

NOXx APNA-370

S02 APSA-370

03 APOA-370

CO APMA-370
\PM10, 2.5 APDA-371
/PM1 0, 2.5 APDA-370, 375 )

THC APHA-370

H2S APSA-370+CU-1

NH3 APNA-370+CU-2
\Benzen OEM )

1

Provide by request

© 2017 HORIBA, Ltd. All rights reserved
Explore the future

Automotive Test Systems | Process & Environmental | Medical
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HORIBA

| Semiconductor | Scientific

HORIBA Analyzers for AQMS

<AP-370 series>

HORIBA

Process & Environmental

Special Features

Nox: Chemiluminescence
SO2: UV fluorescence

CO: Non-dispersive Infrared
CO2: Non-dispersive Infrared
O3: UV absorption

|
|
|
|
|
B THC:Flame ionizaation

AP Series Wind
Speed & Direction
Ambient Air Samplin el l.
Dust Sampling Head :
A . B Temp. & Humidity
L E
3 ‘ Solarimeter
gger Air Conditioner
=
Dust Analyzer [
b = S0, Analyzer
=l -
e
THC Analyzer | [5l @ { NG Arlyzer P
-_- i - — — Router
Calibration Unit - | B l 40 Anahzer 7J MOIEM
= - —~— =
Zero Gas Bl . ( 05 Analyzer |
Generator 2 L
- -

BUS EPA, TUV

© 2017 HORIBA, Ltd. All rights reserved
Expiore the future

B Ambient quality monitoring

B Fence monitoring (Countries'
B Research

Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific

boarder)

HORIBA




HORIBA

Process & Environmental

Data Management in Japan

AQMS (station 1) I

1
'[ AP series

Ambient —

|
|
it Monitor
monitor | -Internet or Private
: network
monitor Data ! | Municipal government .
Ambient Logger 1 LMain office I

monitor o L= .
‘LAN I
‘RS-232C |

-Analog (0-1V)
e e —____/|:Contactlo _,

Metrologic
al Sensors

|
|
|
1
1
|
|
1
1
|
: Ambient
1
1
|
|
|
1
|
|
|
|

1/0-EXPANDER

© 2017 HORIBA, Ltd. Al rights reserved 21
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HORIBA
Data Management in Japan

[ -

! Municipal government :

i Main office |

Internet or Private : Data |

Network | / Append !
""""""" ' (HTTP etc.) : Data # | Screening

processing |PYy human.

Server |

Communication
Server |

‘Eco-WEB Alart / Other
Caution System

© 2017 HORIBA, Ltd. All rights reserved 22
Expiore the future Automotive Test Systems | Progess & Environmental | Medical | Semiconductor | Scientific




HORIBA

Ambient Air Quality Monitor HORDA

AP-370 series

Ambient Air Quality
Monitor

o v i o B i e ol ) B b

t E I'ement

HORIBA,
Expiore the future Autorotive Test Systems | Process & Environmental | Medical | Sericonductor | Scientific HORIBA

LCD Touch Panel HopnA

MEAS. 0; APR/23,/2005 12:30(uf)

NO 0.0211:m
NO2 0.0237 ;on
NOH 0 . 0447 ppim

MEN l CAL. | MENT. |

MENU 176 P — (g | 6L O /2872005 1201 | | e prenance B o

AVERAGE 2 (30 min)
AVERAGE 3 (3 h)

INTEGRATION (1 h)
ROLLING AVERAGE (3 h)

09000 97724

NO  0.0211pgn
NO; 0.028%pn
NOy 0.0dd7ppm

TR0 SET]

it ser| A | SET

CLOSE

One touch operation by touch panel

© 2017 HORIBA, Ltd. All rights reserved 24
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HORIBA
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Measurement data storage

—MENU 176 Ptk —  [off]

® Available to select average time
:
- (1~30 min, 1~24 hour).

BYERAGE 3 (3 h)
INTEGRATION (1 h)
ROLLING AVERAGE (3 h)

L« [ » | @ Data for one month can be

saved in the device.

® If you use external CF memory,
you can save for a longer time.

Measurement result can be check later.

HORIBA, Ltd. Al rights reserved 25
Explore the future Autornative Test Systems | Process & Environmental | Medical | Seriiconductor | Scientific HORIBA

= = HORIBA
Accuracy management information e
NALDG AT 12 ] ® Monitoring detector’s signals,
STGNALCNO) 32.2my
S IGHAL (N0x) 28. 0 temperature, pressure, flow

DETECTOR 28,97
65. 2kPa
AMBIENT 66, 1kPa rate.

® Available to see by monitor and

[ ouose | [ » | also to acquire by the network.
ALARM HISTORY 1/4 : ﬂ

DATE,/TINE ALARM ® Available to check alarms by
MEY/11/2006 15:36  CONVERTER  OFF

WY/11/2006 15:28  PRESSIRE 1 (OFF monitor and also to acquire by

1h:
11 15:
MEYA11/2006 15:28PRESSURE SENSORZOFF
MEY/11,/2006 15:28  PRESSURE 1 0N
11/2006 15:23 TELEME. OFF the network
1h:
13:

WA/
MAY/11,/2006 15:22  MAINTENANCE — OFF
18 SPEN CAL.  OFF

MAY./09/2006

CLOSE | » |

_To confirm an abnormal value

26
, rights
Expiore the future Automotive Test Systems | Process & Environmental | Medical | Semiconduictor | Scientific HORIBA




HORIBA

Data Logger / Visualization S

*1/0-EXPNADER

Data acquisition from AP-370 /
meteorological sensor
*Saving acquisition data
Control calculation devices for
auto calibration.
Communicate to central
server via Modem or network

*Displaying instantaneous values
*Displaying database values
*Tabulation of calibration data
*Configuration of 1/0 EXPANDER
Data export

etc...
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HORIBA  Average Values - DEFAULT
-
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£
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Continuous Particulate Monitor with X-ray Fluorescence
<PX-375>

- Detectable Elements

Hs Mt Ds Rg Cn Unt Fl Unp Lv Uus Uno

lanthancid Pm|Sm| EulGd| b oy [Ho] Er[Tmivb]Lu

actinoid U8 Np Pu Am Cm Bk Cf Es Fm Md No Lr

* |_|—Standard parameters, calibrated by standard calibration materials.

HORIBA  fie S Manersrce el

e S

. Part.icle Mass
- Element Analysis
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Thank you very much for your attention.
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Thank you

Omoshiro-okashiku ZFAFBHLIC ]
Joy and Fun \ ARG Cam on
HINESTENEL
Dziekuje
S 2 1 [ Grazie
- Merci N
A ® ) 0,657
VoUAMUATY
L L Obrigado
ﬁ‘ 206G EUXAPICTOUHE

2N

o8
X \ \JS,& Tack ska ni ha

Bonbwoe cnacubo

Danke Gracias

© 2017 HORIBA, Ltd. All rights reserved 31
Explore the future Automofive Test Systems | Process & Environmental | Medical | Sericondustor | Scientific HORIBA

HORIBA

Process & Environmental

Contents

® AQMS in City of Kyoto
O

© 2017 HORIBA, Ltd. All rights reserved 32
Explore the future Automafive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA

Process & Environmental

Environmental standard of Japan

Items Environmental conditions

NO2 A daily average value of an hour value is in between
0.04ppm and 0.06ppm or lower.

SPM A daily average value of an hour value is lower than
0.10mg/m3 and an hour value is lower than 0.20mg/m3.

Ox An hour value is lower than 0.06ppm.

S02 A daily average value of an hour value of is lower than
0.04ppm and an hour value is lower than 0.1ppm.

CO A daily average value of an hour value of is lower than
10ppm and eight (8) hour an hour value is lower than
20ppm.

PM 2.5 A annual average value is lower than 15um/m3 and daily
average value is lower than 35um.

© 2017 HORIBA, Ltd. All rights reserved
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Trend of daily average value of Sulfur dioxide (SO2) 2 % excluded

—— General AQMS average value

ppm
0.05
0.04 Environm
ental
standard
0.03

4
0.02 \\W\
0.01 “—o A
0'00 1 1 1 1 1 1 1 1 1 1 1 1

oo\oo%%%og\og\%%’\qg\@@g\
OGS PGS DA S Year
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Trend of daily average value of Suspended Particle Matter (SPM) 2 % excluded

~*~ General AQMIS average value " Roadside AQMS average value
mg/m3

0.15

D

0.10 Environme
\/\1 ntal

standard

0.05

0.00 | 1 1 1 1 | | 1 1 1 1 1 | | 1 1
R A R MU NG R ARSI N L RN BN e
SRR R SR S U N N
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Trend of hourly highest value of Photochemical oxidant (Ox)

General AQMS average value

ppm
0.20
0.15 \/\/\/AVA " —
4 W W‘
0.10
Environm
0.05 ental
standard
0.00 . ! L L I I L ! ! | | ! ! . . .
N D 5 ) N HH O) N O b O N B
FHFF SIS IS DS S DS Vear
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Trend of daily average 98% value of Nitrogen dioxide (NO 2)

—*— General AQMS average value — Roadside AQMS average value
ppm
0.10
0.08
0.06 .
Environme
4 ntal

‘ /”/’/A\‘\\//'—*\*,4\’_4/4—4—*\»_*_‘,A\‘\“ standard
0.04 ‘ A

0.02

O'OO | | | 1 | | | 1 1 | | | 1 1 | |

D DL HED A O NP HIE N DD S
SRR RN AN A U i S R N
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Trend of daily average value of carbon monoxide (CO) 2% excluded

—+— Roadside AQMS average value

ppm
15
10 Environme
ntal
standard
5
4
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 Year

© 2017 HORIBA, Ltd. Al rights reserved 38
Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA

Process & Environmental

Trend of daily average of Particle matter (PM2.5)

ng/m’ —o— General AQMS average value —— Roadside AQMS average value
17
16.5
Ai\
16

[n T

15.5 \;\ nvironmental
15 w/ \\ tandard

14.5 \\

14 \\

13.5 \\
13 \
N

12.5
12
11.5

11 1 1
2012 2013 2014 2015 Year
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Number of measurement stations

Japan : -+2000

; (general and roadside)

Kyoto City : 19 (general &

self-draining)

Kyoto city: 15 stations (3X)
(general, roadside station)
(Weather station = 18 stations
including mobile stations)
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Importance of Measurement

HORIBA

Process & Environmental

“Analyze to Realize”

0 100

200
I

300 400
I L
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General environment ambient air measurement station

Not directly affected by factories and automobiles

N\
(~ < Anemometer>

Collection port

© 2017 HORIBA, Ltd. All rights reserved
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Roadside monitoring stations

Automobile emission and the atmosphere near the road is
considered (within 10 m from the end of the road)

Collection port >

Established at the
intersection of Shijyo
Omiya with a lot of traffic

T mEEE

Roadside Omiya Bureau

© 2017 HORIBA, Ltd. All rights reserved
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Weather station

Hiei Bureau (altitude 832 m)

Anemometer
Thermometer

0
=y ] s .
PN ) e R

Kyoto Tower Bureau (121 m _
above the ground) v d

” Anemometer .
J £ i

-~
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-Monitor air pollution caused
by road construction etc.
-Relatively efficient and can be
relocated to any place

Old Movement 1 station

(Fushimi-ku Yuan Yokodoji)

* Authority is now abolished
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Data display example with data viewing software 1 (Map display)
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Overview of AQMS HORIEA
Fixed type
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Overview of AQMS HORIBA
Mobile type
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