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Comparison of the Air Temperature Measured on Site Using Forcibly and Naturally
Aspirated Shelters

Masahide Aixkawa*, Takatoshi Hiraks, and Jiro Emo

Atmospheric Environment Division, Hyogo Prefectural Institute of Public Health and
Environmental Sciences, 3-1-27, Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan

A comparison of air temperature data collected on site using forcibly aspirated and naturally aspirated shelters

clarified the differences and their causes. The air temperature measured using a naturally aspirated shelter was

approximately 0.4 °C higher than that measured using a forcibly aspirated shelter. The diurnal difference in the air

temperature due to the difference in the shelter was larger than the nocturnal one, which was presumably due to

the strong solar radiation. The strong wind may have accounted for the small difference in air temperature. When

employing a naturally aspirated shelter in the survey of the air temperature, the wind speed and amount of solar

radiation should be taken into consideration in analyzing the data.

I INTRODUCTION

The urban heat island phenomenocn has been
studied worldwide with the cobjective of limiting
thermal pollution in urban areas 16 . When
studying the urban heat island phenomenon, the air
temperature should be measured. Various types of
equipment are used for measuring the air temperature.
The Japan Meteorological Agency currently employs
a forcibly aspirated sheiter when measuring
air temperature. The use of this shelter for air
temperature measurements provides the most precise
data but requires electricity at the point of use. On
the other hand, the use of a naturally aspirated shelter
is convenient when long-term monitoring at many
sites is conducted or when monitoring is conducted
at a site where it is difficult to secure a power supply.
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Some fundamental studies to evaluate shelters have
been conducted at experimental sites 78 . In contrast,
in the present study, we compared and analyzed air
temperature data collected in the survey to mitigate
the heat island phenomenon in order to evaluate the
air temperature data collected at actual monitoring
sites. The findings are reported below.

Il MATERIALS AND METHODS

1 Survey sites and air temperature measurement

Air temperatures were measured at two sites (A
and B) in the southern part of Nishinomiya City,
Hyogo Prefecture, Japan. Nishinomiya City is located
between Osaka City (populatio-n 2,634,000/ 222
km?) and Kobe City (population 1,520,000/ 551
km?®) . The southern part of Nishinomiya City is an
intensive industrial zone with dense population that
is categorized as urban. The locations of the sites are
shown in Fig. 1. Site A is approximately 150 m away
from Site B. The elevations of the two sites are 0 m
above sea level. The condition for the measurement

of air temperature is summarized as follows:



Site A: The air temperature was measured on the
concrete roof of a four-story building (about 17
m above the ground) using a forcibly aspirated
shelter. The air temperature was measured using a
thermometer certified by the Japan Meteorological
Agency. The air temperature measured at Site A
is identified as reference data because a forcibly
aspirated shelter was used.

Site B: The air temperature was measured on
the ground (about 1.5m above ground) where a
thermometer shelter was installed. The thermometer
shelter was naturally aspirated. The air temperature
was measured using a thermometer calibrated with a
thermostat.
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Figure 1 Location of survey sites,

2 Wind velocity

The wind velocity was measured at Site A. The
condition for the measurement of wind velocity
is summarized as follows: the wind velocity was
measured on the concrete roof of the same building
(about 25m above ground) as that used for the
air temperature measurement using an ultrasonic
anemometer.

3 Survey period and data acquisition

Data measured from July — October 2005 were used
for analyses. All of the parameters were measured
hourly.

I RESULTS AND DISCUSSION

1 Comparison of the air temperatures measured at
two sites

1.1 For all data

Figure 2 shows the relationship of the air temperature
measured at Site B with that at Site A. The slope
was 1.03, which is quite close to the 1:1 line, and the
intercept was 0.23, showing that the air temperature
at Site B was 0.23°C higher than that at Site A. Taking
the difference in the height of the measurement sites
(17m and 1.5m above the ground) into account, a
difference of 0.258°C can be concluded to be quite small,
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Figure 2 Relationship of the air temperature measured at Site
B with the air temperature measured at Site A for all
data,




1.2 For diurnal and nocturnal data

Figure 3 shows the diurnal and nocturnal relationships
of the air temperature at Site B with the air
temperature at Site A. The slopes in the diurnal
and nocturnal relationships were 1.02 and 1.01,
respectively, approximately the same and quite close
to the 1:1 line, while the diurnal and nocturnal
intercepts were 0.72 and 0.50, respectively; thus the
diurnal air temperature tends to be measured higher
than the nocturnal air temperature at Site B.

In addition, as for the diurnal air temperature, the
variation from the approximation curve was larger

than the nocturnal air temperature.

2 Difference in the air temperatures measured at
two sites

2.1 For all data

Figure 4 shows the relationship of the difference
in the air temperatures due to the difference in the
shelter (Site B — Site A) with the air temperature at
Site A. The difference in the air temperature tends to
be larger as the air temperature increases.

2.2 Diurnal variation

Figure 5 shows the diurnal variation of the difference
in the air temperatures due to the difference in the
shelter, A clear diurnal change, namely, a larger
difference and variation in daytime than at nighttime,
was observed.

This would be due to following reasons:

(1) Solar radiation is strong during the day.

(2) A thermometer shelter with natural aspiration,
i.e., a naturally aspirated shelter, has a larger heat
capacity.

(3) Aspiration is insufficient in the naturally aspirated
shelter under some conditions.

Aspiration in a naturally aspirated sheiter is dependent
on the natural wind. Therefore, the wind velocity
could be used as a factor to evaluate the aspiration
efficiency. This will be mentioned in the next section.

2.3 Dependence on wind speed

2.3.1 For all data

Figure 6 shows the relationship of the difference
in the ailr temperatures due to the difference in the
shelter (Site B ~ Site A) with the wind speed at Site
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Figure 4 Relationship of the difference in air temperatures due
to the difference in shelter (Site B ~Site A) with the air
temperature at Site A,
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Figure 5 Diurnal variation of the difference in air temperatures
due to the difference in shelter (Site B - Site A} .
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Figure 6 Relationship of the difference in air temperatyres due to
the difference in shelter (Site B ~Site A) with the wind
speed at Site A.



A. A strong wind (> 7 m/s) makes the difference
in the air temperatures small, presumably due to
effective ventilation by the strong wind. On the
other hand, a moderate wind velocity (2 m/s<, <
6 m/s) provides a larger difference, while a weak
wind velocity {< 2 m/s) provides a relatively smaller
difference, although the weak wind velocity is
supposed to lead to insufficient ventilation., This will
be reported later in detail.

2.3.2 For diurnal and nocturnal data

Figure 7 shows diurnal and nocturnal relationships
of the differences of the air temperature due to
the difference in the shelter with the wind speed.
Abundant data with a difference of more than 1°C were
observed in the diurnal relationship, while few data
with a difference of more than 1 °C were observed in
the nocturnal relationship.

Figure 8 shows histograms of the diurnal and
nocturnal wind speed. The weak wind speed (< 2
m/s) accounted for 31.2% in the nocturnal histogram,
while the weak wind speed accounted for only 17.7% .
The reasons that the weak wind velocity provides a
relatively smaller difference although the weak wind
velocity is supposed to lead to insufficient ventilation
could be explained by the following two observations:
(1) The nocturnal proportion of the weak wind speed
is larger than the diurnal one.

(2) The nocturnal difference in the air temperatures
due to the difference in the shelter is smaller than the

diurnal one.

IV. CONCLUSIONS

The air temperatures measured by using forcibly
aspirated and naturally aspirated shelters were
compared. The air temperatures collected in the
survey of the urban heat island phenomena were
used. The air temperature measured using & naturaily
aspirated shelter was approximately 0.4°C higher than
that measured using a forcibly aspirated shelter. The
diurnal difference in the air temperature due to the
difference in the shelter was larger than the nocturnal
one. The strong wind may have accounted for the
small difference in air temperature.
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Figure 7 Diuwrnal and nocturnal refationships of the differences
in air temperature due to the difference in shelter with
the wind speed.
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(a~b] shows more than a and not more than b.
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Characteristics of Deaths from Malignant Neoplasms in Hyogo Prefecture

Norio Oxz

Project Planning and Information Division, Hyogo Prefectural Institute of Public Health
and Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

Mortality data of major cancer in Hyogo Prefecture were analyzed about both temporal and geographical
variations. The age-adjusted death rates of cancer revealed decreases in stomach cancer and uterus cancer, while
lung, liver and colorectal cancer showed increases. As a result, cancers for lung, stomach and liver were major
~cancer for males in Hyogo Pref. in 2000, and cancers for stomach, colorectal and lung was major for females,

The lung cancer mortality rates were stable in many birth cohorts for males of age 55-74. The stomach cancer
mortality rates decreased at late birth-cohorts for less than 85 years old age groups (both sexes) , while the rates
of colorectal cancer for over 40 vears old males increased at late birth-cohorts. Thé liver cancer mortality rates
showed a peak in birth cohorts of 1926-1935 for 45-69 years old males, and similar peak was observed for over 55
years old females.

Empirical Bayes estimate of standardized mortality ratio (EBSMR) of liver cancer revealed high tendency in
the cities and towns close to Seto inland sea. The result on correlation analysis using EBSMRs of major cause
of death showed significant correlation between liver cancer, hepatitis C, cirrhosis, colon cancer, lung cancer and
some other cancers. And it was thought that these results might have been caused from the natural history of liver
cancer incidence and the lifestyle with smoking and drinking.
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Fig.1 Time-trends of mortality for leading causes of death in
Hyogo Pref. (1875-2004)
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Fig2 Time-trends of age-adjusted death rates of cancer for

major sites, male, Hyogo Pref. (1960-2000)
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Fig.9 Map of empirical Bayes estimate of standardized mortality Fig.10 Map of empirical Bayes estimate of standardized
ratio (EBSMR) for stomach cancer, Hyogo Pref. mortality ratic (EBSMR} for liver cancer, Hyogo Pref.
(1998-2002) ' (1998-2002)

Tabte 1 Correlation coefficients of empirical Bayes estimate of standardized mortality ratio between stomach
cancer, liver cancer, lung cancer and other cause of death, Hyogo Pref. (88 cities and towns )

Cause of death Male Female

Stomach cancer Liver cancer Lung cancer Stomach cancer  Liver cancer Lung cancer
Hepatitis B 0.097 0.153 0.204 - 0,061 0.152 0.070
Hepatitis C 0.144 0.559*** 0.175 -0.035 0,362 *** 0.215"
Oesophagus cancer 0.123 0.188 6.210* 0.065 0.220* 043%™
Stomach cancer 1 0.210* 0.157 1 (.038 -0.071
Colon cancer 0.152 0.336** 0.247* 0.132 0.200 0.243"
Rectum cancer 0.157 0.015 -0.044 ¢.006 0.115 0.094
Liver cancer 0.210* 1 6.332* 0.038 1 353 ***
Pancreas cancer 0.04¢ 0.251* 0.257* 6,206 0.042 -0.026
Lung cancer 0.157 0.332* 1 -0.0731 0.353 *+** 1
Breast cancer - - - -0.013 0.132 0.159
Uterus cancer - - - 0.004 0.102 3.335**
Diabetes mellitus 0108 (¢.096 0.335% 0.057 0.026 6.207
Hypertensive diseases -0.021 -0.058 0.033 0.018 -0.047 6.001
Heart diseases 0,034 3.202 f.218* -0.013 0.196 8171
Cerebrovascular diseases -0.025 G.028 0.223%° 0.073 0.121 -0.192
Cirrhosis{Alcohol is excluded.) 0.198 0.434™ 0.18¢ 0.223* (.150 0.178
Other liver diseases .044 -6.022 0.123 0.060 0.217" 0.030
Renal failure 0.241* 0.284** 0.243* 0.354*** 0.067 0,151
<0001, “P<0.01, *p<0.05.
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Molecular epidemiological analysis of Baciflus cereus and Clostridium
perfringens isolated simultaneously in a food poisoning outbreak

Miki Exomoro! *, Hiroki Nismomi!, Hidetaka Tsui!, Yoshiko Tsusotani?, Koushirou Inapa?

and Masaoki Yamaoral

I Infectious Disease Research Division, Hyogo Prefectural Institute of Public Health
and Environmental Sciences, 2-1-29, Arata-cho,Hyogo-ku, Kobe 652-0032, Japan
and? Nishinomiya City Public Health Center

Food poisoning occurred at the meeting held in Nishinomiya City in July 2005, About 500 of 565 participants

ate the same lunch. A total of 108 patients developed symptoms such as diarrhes and abdominal pain. The median

incubation period was 11.5 hours. Bacillus cereus and Clostridium perfringens were isolated from patients’ stool

specimens and B.cereus was also isolated from leftover Junch and stool specimens from two cooks. In view of

toxin and the PFGE pattern, B.cereus could not be proven to be the cause of this case. But it seemed reasonable

to regard C.perfringens as the causative agent of this outbreak because C.perfringens type A strains carrying

chromosomal enterotoxin gene were isolated from 6 (55%) of 11 patients and showed all the same PFGE pattern.
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Fig.1 Patients’ symptoms

5 PCRBIZLZX VY ABMBIFY VY2 BHOB
EREFRHBL VY A= 5o b F Yy
O R
BEME 2L HEES Rz vy AWIZ2WT, TR

H#ETHELVY Y FEEREFRY, THETHSE

NHE (non hemolytic enterotoxin) & HBL (hemolysin

BL) OE£ERF nhe (ABB L IFFC) & hbl {4

CBLUD) OEEY PCRETHEAL. AETFok

HizER L7 74 v —% Table LITIR L T2,
TNV aRHOFEESERE (a, B, &,  BE)

1 Table 2 IZ/RT 774 v —% BT, PCRETHE

BLl, =vFo by vELEREFRIWRO 7S

A4 = — (Takara) BT, PCRETHIEL. =

YFU bV VEABRETMEH S I ERIZ OV

Tk, Table 2I2RT 774 v —%FHWT, PCRE

L&, EEFrRekl H30wWE77AIFE

o= FahTwariiRAl, RIGHE, 1 x)

Ex-Taq buffer, 2004 M dNTP Mixture, 5u M 5" & &

08754 <, 06250 Ex-Tag & U5 & D ITHEL,

IHITDNABEBIE 26l ik, &% 25uL L

L7, BREEFOBIBRzs YA oA FE

GO 1% 7 H o — A VERIXETHELT.
LY AHOTL O M E YOI, ¥

REIF v ABREEI X 5%MEX v b CRET-

RPLA (F v i &ERF) &fERL .

6. PFGE (= X 2 BB AN ¢ & — o OIRT
vy A LB T BRIRERE L b0, ¥

Ty a W TCGC B T—BRERE L0 EE

WL, WEEEAKCHELL. 20t HEEEK

FHREL, SR I%EEE 7T Fo—-A LBELT,

FEren FREA-BLL, 7oy s bEE



Table I PCR primers for B.cereus used in this work

Target PCR

Name Primer Sequence(5’ —3'} ) Reference
Gene product (bp)
cereulid Cesl1 GGT GAC ACA TTA TCA TAT AAG GTG 1271 4
CesR2 GTA AGC GAA CCT GTC TGT AAC AAC A
nheA nheA 344 S TAC GCT AAG GAGGGG CA 500 5
nheA 843 A GTTTTT ATT GCT TCA TCG GCT
nhel3 nheB 1500 § CTA TCA GCA CTTATG GCA G 770 5
nheB 2269 A ACT CCTAGCGGTGTT CC
nheC nheC 2820 8 CGG TAG TGA TTG CTG GG 582 5
nheC 3401 A CAG CAT TCGTACTTG CCA A
hbiA HBLA-N GCT AAT GTA GTT TCA CCT AGC AAC 873 6
HBLA-C AAT CAT GCC ACT GCG TGG ACA TAT AA
hbIC HBLC-N AAT AGG TAC AGA TGG AAC AGG 399 8
HBLC-C GGC TTT CAT CAGGTC ATACTC
hbiD HBLD-N AAT CAA GAG CTG TCACGAAT 439 &
HBLD-C CAC CAATTG ACC ATG CTA AT
Table 2 PCR primers for C.perfringens used in this work
Target . , , PCR
Gene Name Primer Sequence(5’ —37) product(op) Reference
o toxin CPA Forward GTT GAT AGC GCA GGA CAT GTT AAG 402 7
CFA Reverse CAT GTA GTC ATC TGT TCC AGC ATC
B toxin CPB Forward ACT ATA CAG ACA GAT CAT TCA ACC 236 7
CPB Reverse TTA GGA GCA GTT AGA ACT ACA GAC
& toxin CPE Forward ACT GCA ACT ACT ACT CAT ACT GTG 541 7
CPE Reverse CTG GTG CCT TAA TAG AAAGAC TCC
1 toxin CPI Forward GCG ATG AAA AGC CTA CACCACTAC 317 7
CP1 Reverse GGT ATA TCC TCC ACG CAT ATA GTC
piasmid-borne MET-1.5F CTC AGA GTT AGG AGC TAGCCC AAC CC 3300 8
cpe CPE-up CCT AAT ATC CAACCATCT CC
chromosomal CPE-4.5F CAG TCC TTA GGT GAT GGA 2100 8
cpe 1S1470F AAC TAA ATA GGC CTA TAA ATA CC
Lz, 70w Ziimg/ml U YF—ALE3U/MmL A Table 3 Isolation of B.cereus and C.perfiingens from samples
R e T - 2, ey <
Vv veg %’J‘ﬁ}%{& AR, 37°CT 20 LSSt Source NzTrEg;e:r B.cereus (%} C.perfringens (%)
Lz, JRic ProteinaseK ¥ (1% N-Laurylsarcosine, food i 17 (923 6.6
Img/mL ProteinaseK, 0.5M EDTA, pH8.0) Iz A# swab 15 i6n 0 (00
Bz, SOCT—MREL, EREOBL. BER
o - feces o™ 10 2 (200) ¢ (00)
Img/mL @ PefablocSC THEBESE # FiELL, HHEE
% Sma 1 T DNA 2408 L 99, ERUEKEN &7 - 72, fepgﬁeggm 520 119 (21.2) 139 (25.0)
¥BY ik Gene Path Strain Typing System (F AR/ A 7 - 1) inspected in 16 laboratories
Zw B) &AW, EEE&AE, 0.5 X TBE buffer, & 2} isolated in 6 laboratories

3) isolated in & laboratories

E 6V/em, 2SNVAXA 5 53~349F, KEIRRRD 20
BT o, ik —FY9Y s Fuws FTOH
&L, e x — L.
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Fig.2 PFGE patterns of Sma 1 - digested genomic DNA of B.
cereus isolates.
lane 1 ! pattern B-1, lane 2 : pattern B-2, lane 3 ~6:
pattern B.3, lane 7 : pattern B-4, lane 8 : pattern B-5,
lane 9 ! pattern B-G, lane 10 ! pattern B-7, lane 11
pattern B-8, fane 12 I pattern B-9, lane 13 ! ATCC 14579,
lane M : A ladder size marker {Cambrex Bio Science).
The origin of isolates is as following, lane 1 ~ 3 7 food,
lane 4 © a swab, lane 5 ~ 6 ! cooks’ feces, lane 7~ 12 :
patients” feces

Table 4 Characteristics of B.cereus strains isolated from samples

Toxin® PFGE
Number emetic enterotoxin patiern
Source of Laboratory toxin NHE complex HEBL complex CRET-
isolates (celeulid) — ppe  phe  nhe hbi kbl kbl RPLA?®
. A B C A fod o (test kit)
19 2 - + + + + + + 128 B-1
food 1 a o - + - - + + 4 B-2
4 a + + + + - - - 0 B-3
aswab of 2
refrigerator’s 1 a + + + + - - - 0 B-3
shell
feces from 2 a + + o+ 4+ - - - 0 B3
cooks
1 a - + + + - - - 0 B-4
39 b + + + + - - - 0 B-5
feces from 29 b - + + + + + + 128 B-6
patients! 1 c + - + + - - - 0 B.7
3 d - + + + - - - 0 B-8
H d - + - + - - - 0 B-9
1) The toxin genes were detected by PCR, -+, positive. —, negative.

2) The indices from G to 128 corresponded to the last supernatant dilution rate (among 1/2 seriai dilutions) for which enterotoxin
renained detectable. According to the manufacturer’s instructions, strains with an index of 0 were considered negative.

3) Sixteen strains were isofated frem 12 food samples.

4) B.cereus strains were isolated from patients’ feces in § laboratories. Eleven strains were obtained from 4 laboratories.

5} Five strains were isolated from a single patient’s feces.



Table 5 Characteristics of C.perfringens strains isolated from sampies

- Toxin"
umber
Source of Laboratory Hobbs . X . . ) PFGE
isolates type etoxin  ftoxin  gtoxin  ttoxin  enterotoxin patterh
3 e NT# + - - - - c1
feces from 6 a,be Type 4 + - - - 49 c-2
patients @ i . NT + n _ _ _ cs
i ¢ Type 9 + - - - - C-4
1) The toxin genes were detected by PCR. -+, positive, -, negative.

2) Cperfringens strains were isolated from patlents’ feces in 6 laboratories. Eleven strains were obtained from 4 laboratories.

3) non-typable
4) All enterotoxin genes were encoded on the chromosome.
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Fig.3 PFGE patterns of Sma I - digested genomic DNA of
C.perfringens isolates from patients’ feces,
lane 1,4,6:pattern C-1, lane 2,5,7,9 ~ 11 pattern C-2, lane 3:
patter: C-3, lane 8 I pattern C-4, Jane 12 : ATCC 13124,
lane M ! A ladder size marker (Cambrex Bio Science).
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Field Survey of Mosquito Associated with Control Measures to West Nile Fever in
Hyogo Prefecture

Tomohiro Ospise!* ,Masaharu Fukunacal ,Yoshikatsu HiroTa2,

Masatsugu CHIKARIRAT

! Infectious Disease Research Division, Hyogo Prefectural Institute of Public Health and
Environmental Sciences

¢ Diseases Control Division of Hyogo prefectural government

We investigated the distribution of mosquitoes to prepare for the invasion of West Nile virus (WNV) to Hyogo
prefecture. Mosquito sampling was carried out in this research center and the 13 public health centers. A total of
2,090 mosquito females were collected during the survey period, and they were classified & species; Culex pipiens,
Aedes albopictus, Cx. tritaeniorhynchus, Anopheles sinensis, and Ae. togoi in order of the number, Two dominant
species, Ae. albopictus and Cx. piplens, amounted 99.8% of the collected mosquitoes around this research center.
WNYV and Japanese encephalitis virus were not detected from the collected mosquitoes by RT-PCR. We identified
the source of vertebrate blood by PCR-RFLP and sequencing portions of the cytochrome b gene of mitochondrial
DNA. Notably, Cx. pipiens had sucked blood from both humans and sparrows. This result suggests that Cx. pipiens
is an important bridge vector from birds to humans in Hyogo prefecture, Japan.

I BL®ic Th TLEBITRLNEZ Lo b WNV BEMIE
AL TS, RE L E T raEIIRT 5

TR NFANBRREERT 7V B, BTVT 8- ERFREND.
0w oS OHIE TIRIE Y In B AIE A LT 08,1999 WNV OB ABONE L LTREMIORETT S

ERRETHOTCORESHER S TH L BREL ZERED,CERRNONAEELEL T L
AT A L ,2003 E12i 7 7 A 4 BB ko PELEMTH S Y | BEICRENOREFORE
DRIERBITIED oW, ZOREFTHEY LA LEHFMOMB BT ORI, 20X D TIEHE
PIANTANA (WNV) BEARKECTEHE X VBRI RO DFRROMEIFTR
ODEEENOMTERREIFERIATEY W, 20 THE. Lo, ADS&EPd 2z sy 80
BB eBMEL LTI TR, HTFA, A SEREILO2WT, IRETHELAETLATVED
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S i JBL T REBR SRR LR S > & — F b 70— b bREFRITC & o TEAWM L 78)
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ERsE 4R ) o5 20054E7 H25 A~28HB
FUIBWBHO2HM, MRy —-BLURA
13 & AT OB BT BUhM ( Fig 1) % —F sk
EEALED , WOBEST- o, EBBEHTCRITE
B ARV o fH B B S O R s X UM B 2 1T o
T, MBI OoL R Y X —~BA LT, EHE
BREAEEFILoWCR I EEOREY A4 HIz
EHLU T, Ul e v & — T o TokifiED 7
s LEoRMEE (TABHIBBHY ) @
HELBBLT.
2. WO

FEIFIC S AT AAEERHLTLCDC I A R

Sy 7 { BEEE ) CHEBEL:. Py TR
HAREITHRB L, A0SR 9 R (K17 BR )
METE PR AN
3. WoRBORE

WL BRI T 2oL, BiEs ¥
OWBRERCESERELL. 172420 L
FHAZHIIOWTERARLEENSTER WD, F
_RTFHAxH ( Culex pipiens ) & LTHHEL T2,
4. HFOHNE
BENFPEESLUEENELT0REL 7 —

* Sumoto

Fig. 1 Map of the 14 fixed trapping points of mosquitoes
Hyogo Prefectural Institute of Public Health and
Environmental Sciences { this research center ) ( Kobe )
and 13 public heaith center

Aol ) &L LB OB 60 RITH &
m%%@%l@%&bf&%bt 17— % F
heEn=L70Fa—TRANR, THIZ02% T ¥
ME7 T2 wm) v BEERE B0z~ eg
E—-Ryayi— (REHEW) THERRL.

5. WNV B X FEAERZE Y 4 V2 RETF OMH

4. TS L REM OEL LER 5 ,QlAamp Viral
RNA Mini kit ( QIAGEN ) # AT RNA ##ii,
THEEML LT RT-PCR #1757, PCR OEIRMH
WX WNV @ B ik, B2 FWNV & HAERM#E Y 4
v A CISE OB ERY  Eo NSS g a & LT,

TS L —FT LR F AT A NRBEERE
= a7 (ENEYSERTAR ) O IR o 2 E
B,

6. F k7o ibBEFETICE 2SR L 7
BB OHEE

4. T U M OEN LES 5 ,QlAamp DNA
Mini kit { QIAGEN ) # T DNA £ H#ii L PCR
JoEW?, PCRIDIE I Fa v FY 7 DNAWODF +
7 a5 biREFEE (49 358bp ) RHIETE TS
A = 78900 H BN Tr. T @ PCR EM % B IREE
Alu 1 Hae Wl Hinf 1 ( AR —> ) THML 2%
7w A TERXE L ( PCRRFLPE ). 185
A7z RFLP /X — v & Bravi bV OFHIRELT,
ErBIUAR, o, =7 Y, 20ftoimiEr
WE LTz, &7z, BEIIE T T PCR EW O EERT
FXAVI -7 v RETHRE L  BLAST i3
ik DEpEREE L.
7. PEEOTHEW T &

HFEOTHRE, BB & CEEEO RSB
F o RFRBITFR—BR—T EOREF - X LN
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%T@kthNA&% O—FHEOFER® Table 2,3
IR LT, EHEEECC, HEShIES
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LY. #5382 v X —E R O RSN E

Mgy 2 —@EA (Table 1) TiRLHETIE
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(571% Y| H% <, RwTe bARTY<d ( Aedes
albopictus ) DB T40PE ( 42.7% ) T,z @2/ (B
T EE2HE) TLHEND98% T ED Tk,



Table 1 Number of collected mosquitoes at the fizxed
trapping point of this research center. ( from
June to November )

Colicotion  Collection Coliearion Number, Mosqulte specics

Mot Mo, doys Coliection doys g, abapiotes | Cx. ppierrs. . airiealathyaci
Jun, 431 18 239 39 392

Jul, 386 16 24.1 12% 287

Aug. 384 21 183 241 140 3
Sept. M5 18 19.2 260 8t 1
Oet. 188 16 11.8 71 17

Now 0 3 G

Total 1734 92 18.8 740 (427% ) 990 {51% } 4(0.2%)

Table 2 Number of coliected mosquitoes at the 14
fixed trapping points { 25 ~ 28 ,July ,2005 )

Masquile species

Region T Pt T 0. e . il ek e £ Siocsds. b, 1900
Ashiya 1 4
Huastin Tikaramta ] W
jrasit 5 4 ]
Baw Hoimg R ! !
Akasii B 3 5
Tonth Huima | Yorhivo B [ S }
Comar Hain Fokusaii P [ 5
Wt Horima ! !
Ake 5 s 3
Toyooka E i 3
TmarTanhs Wadayama 9 1 3 5
Kaibara 3 1 1 1
A Sumote i 3 4
Fobe Russorch comict 28 13 %
Toral I8 L T A T

Table 3 Number of collected mosquitoes at the 14
fixed trapping points { September 23, 2005 )

MopquiG species

Region Teapping polet B0, e O ainenortvches Ao, STaerdr e 19501
Astiiva L &

anshin “Tabiasazubn 1 i
Teatni 7 7

Bre Hoirg ORI # E !
Akashi

Norll: JIaimo Yashito i 1

Centes Harima Prbysehi 63 3 16 9 17

Wou B 7 ! i
ko 1 2
Toyookn Jt s

Ta)umarfanba Wadaysma 1 5 1
Laibays 1 1

v Sumote [ 4

Hobe fResearch cemet 27 2% ]

Toaul 23 46 068 ) 244 1% ) 64 F6N Y FTLTEN ) 3 BN

FoMizaF 27 b4 = { Cxtritaeniorhyncus )
MATCHE S nY, A EoRERHT, 1 BE
H&H DWNOWBEROTIHE 188N TH -T2, fliFE
HHrEbEroRERNII6HE 8 HD82ET,
OHEERAR O~ 4 oA THZ L, BAEREBD
W RE b0 & A LRI (Fig? ).

1 P& M D OFHMEH (Figs ) 2AMTHY
By ss, e PAYYT I OMERREATHRRS
25°CELE® 7,89 B CRINEMMSR S 1 25°CHUT &
ol 10 BlcABIIEBS L. 2, TOBE2E
OB BT 5L 67T BRT7 4 =2 0EIEH

B 1B AR R T e o & — SRR B 3 B, 2006

{No)
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~a— Ox. piplens
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| | \
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Numbar of Mosquito
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5

-]
=
—

Sept. ‘ Ot ?Go 3

0 {Morth}
dun. Gl Aug.
Survey period
N}
§0
—#— Ao, albopletus
S
»gm S — - — .
£
]
5
£
£ S S— o -
=
a T {Manth)
Jun, i A, i Aug. Sept. ! Oct. 13\1

Survey period
Fig.2 Number of collected Mosquito per collection day at fixed
trapping point of this reserch center

{No.»°C) {mm)
30 a0
{me ) korthly
g predipitation
E L
H 25 ——
E 160 o Monthly mean
£ 20 1emperatura.
%
H
ER 100 = s Cepipians
H 10
:g A BD el da alosictus
g 61
=
0 g = Ok teeniehymahes

Oct.  (Menth}

Jun, +ul, Aug. Sept.
Fig.3 Average number of collected mosquitoes per month, mean

tempertute, and precipitation at the fixed trapping point
of this research center

BholH 89 AR e FAP Y= hEL XY 10
BR7ZAACHIBERIIL o7, ZHAZ10HOL -
AV ABBEBELULER, 7L = BMEBLR
TEITED NN TS S OMEL Lo T
1.2, B 14 E R OO —FiHERE

7 HERS T, 2T 187 S S ATz (Table 2).
BB PRT M0 (40% ) , 744
AP ( 36% ) T, & 2 EHILWELD 76%
FHEOTW:, £, InELEIE (WThhrol
BOL%ED) OAMHESINIOBIERT, #
BOWSHESNORMOEETCaFAT 4T

D] -
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Figd Seasenal changes of number of collected mosquitoes at the
fixed trapping point this research center

B EvFAT XA ( Anopheles sinensis ) , TBIFE
XUMBUTYFNe XS  FETaITETHA
2H  HET YT Y T ((Ae togoi ) THoT:
AT LOHMSHESAIHTR, o7 b4
AIMEE2BEO DS 3T (79% ) THotr
GBS ( Table 3 ) THAMENX 224 KT,
ERADY M 146 L (65% ) T A A = H bt 24
P (11% ) &20, BE2ESEHEND 6% %
HOTED TEORBELRFTH-7:. BEH2ED
A (oFhro 1EOo2EED) MR OR
WEATH- T i, MMEOENHEEs DI,
B TCaFE7HIALHIBEITYINTELT S, B
MTafarsfad AIFLUTrY T Y 7HT
Bol:, SEORETC2HEHLLEL2EOL (W
NopO1BOAEET ) MEES N0, Bt
WS, M v & —, i)l fEEF 38 &k AR D
THEBRTHoTz, T, EE2EOBRLTIE, e b
APy OEENTHID 9 ANEHo . BIR
v A —EEIBTLEHRETHRROBERIE
. b,

2. BOMEROHER

WEe e v R — BRI BT AMOMEROHEB L
HER L HI Figl BX U Figd it/ L. 6 82 b
ERLLFHERIT S AR sIcEBTL 108 18
AL 20°CUT &R o7, RROETLEETLT
LAYV ARIARY—-Z WS L 10826 H
PBEEEISAT R o, 742 bREOE
T EHIIBEESED L, HPFHEREDS I°CHT &
Tol1l B1BMBREEs L ol
3. WNV B X UFERBZY A v ZGEEF OB
BELLTATOMIIoWT RI-PCR 3T ,WNV
BIXOHERBEZ A VADEREREL 2, F
TOBMEDPLII LDV A VABEFIRBRE S
Loz,

— 92—

Sample No.3 Sample No.4 Sample No.2 Sample No.7
v

" Hnfl Heoll Al Hinf) Heol Akl

Hinft Haelk J.l.ful Hinfl Hasll Al

Fig.5 PCR-RFLP patterns of cytochrome b (cyth) gene digested
with Hinf 1 Hae I ,Afu T. Sample nos.3,4 are Human .
Sample nos.2,7 are other animal. M:100bp ladder marker

Table 4 Estimated result of mosquito bloodmeals
sources by cytochrome b gene

. Bloodmesls  seurce
Trapping points
Husman (Heme 2epion ) Spamow (Paser manunss )

iosquita specics Coliecting time

Begearch center

= piptent Junc to October k] ]
G pipirms Feom 25 to 28 on July Ashiya - Ttamni 1
L pipienis September 23 Hakogawa - Pukusakd 1
Ar. albuploter June o October Research center 8
Arxlioplitus Septembor 23 Kakogawa 1
o mienterbynehar  From 25 10 28 on July Yashiror Ake i
G, trleaentorbywehur September 73 Fukusaki- Toyooka 1
An. il September 23 Pukusaki H

4, Frr7o—LrbBEFHEELBEWIHAEML
LB ORE

PCRETF M7 u— A bBETIMEHEI LD
B ABOWEED 28ETHoT. TREDPCR
Ey 3B OB IREZE I L CE 5 iz RFLP
B TR, e bOSRX— B BHBETRED LR
( Fighs ). O 5HEZTTRASEZ - THolt
25, Bravi b 3483 2 WO FTE O RFLP /8
Z— b B3 Bholz (Figh). 2035021
iz T PCR B & EFLFI & E LHFAE %
WE LI E o B2 Mikdkl Passer montanus ( A X
A ) cytochrome b gene DIEZEEF] ( accession no.
AY228073 ) L—F LT, ZOZLEOLRIDOIK
FizowTH , WM LIEBHEAX R LHEELL.
INLORRYALEEL IBBREDT A= HD
NHEEZe b HLEALTED B D SHRERR
XADPLBM LI EHEES N, BLAIT, 20D
DAXABLWB LI T A = 3T TR
R—THELRLOTHo7:. FOfle PRIy <
F,AFRTFTHATD, ¥Fa<E T HHBRIN L8
Mrikd<Tre r LH#EEES T (Tabled ).

~



vV # £

6 A b 11 Bl ls 5895 v X —ER OEEH
EORREIL, MEHEERIINET Y2
WOHFH TR T AL 2 h e P AVY<h Bk
D998%F HDTHY MO THMELEDOSHIET
HHEIEMELME T T, EERIBE T KK
FF 2355, 16 4E BE Ve FFPS O T M 17 # AT TIT - 72§
BEY T, 1442 8P 7 B A =B 746 K ( 51.7% ),
ERAYYwHA648 B (44.9% ) LHESNTE
D, Zho®PEbes e %6%EHEOTED, 202
BOof<e 7 ORI 2 DR L —B L Twik,

L 14 ZHR T - 2 HOREMETL, FlF2
BILHERO 6% P HOTEY , SR TEHET
BRES2EIZVEIOI LD 1ELIEES LD
ol édb, BRNOKEONEHT 202
BEHWIIAHLTWE EHEZ bR, —F
BRESIZOWTERES 2BOSIEMEL o
DL E N2 L0 s HMESR L BELZHOLH
MPEHES AT WS d DL Bbh, Sl 2 HE D
EHTHE.

By 2 —-EE0REHEOHMET - T,
HirkoThkEs oo R b ( Figd ).
NE LTy TERELORFNZBOBFEEL T
5EBbhs, TOOMEREIELCERE, B
DEBE WELL VL LEACBSEERL TEHED
BT b2y 72D, BELSEHELT > HEMN
HHLBDLNRD,

Wty 2 -ERILBY ORELGORET -2
T, Ao TES2EBEOBRILIIELSERO N
e M4 ZBEOT B 9 BoRETHRBEOEILSR
Hoid: (Figd ). E, AP LLID
BEHRIEERVESALIAX - LLTI 3D THR
LBl ko TEANICHKRT 22 DAL Z
ET, LD ROBEVEFRSTREIL LB L8R
Lo, TONRE—VvEHELPIT IR, BEN
UF—20EWPELIWELT o T LEFD
HEEbLNE,

WoBEEROEEDT—# (Figh ) »b, HFE
KRB0 CETEZ o210 5 18 HEER , HEE
FBORTRREERELCEBLI 2EORES SES
L, 15°CET &L o711 B 1 HMBIE T RTORS
BHRaRT{Tol. 20RO HFEFER 15°CUT
PIEE L LCEATONOFEROREYHETE S
LFELLNRD.

SEFHE L 723 T OB A b iz WNV BETFIIHE

-
—
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Hehhhrol, EERAREBEERNRKOa YT+
A THBMEBEBSID D, SEL b O KB A
WEBEIHAD T30, il & kX WNV O A
JAZPBL ,WEBEED WNV ORALER
TLHERD B,

v FY7DNAADOSF b7 0— 4 bEETFHE
B VIR U 7B o A TR, 28 Mk
23k (82% ) Be rEWIFEELTWSE I LH
FEEL 7z (Table 4 ). v FBELZRMBE L Lo
B, Ao BT EFEBMOSTEEOE
WERRLIERTHELELILRDE. WNVIZEE
AT X o TR BRI TED  BITAXX
EWNV OBIBRRISEWESRTWE Y, 4EHOD
WET, BAHERO7 24 24 FEAXAD
WE#BMBELTO I EDE, T4 = hEEF
BUTHATT2WNY 2 FEBTEBELETS
TV y IRy - LT 2 EMBERER 0T,

S ARG LI F-AREE IR L4ES
PHRLOLLERMTEEREORELH S LT,
BTN oMo RN ELIBET 50 0ERE
BF—2FEML T BEXHD EEZ LN

-
[

R
AHEOZRITIC S ) WOWE, FEE, VAN
ZBEESOFMLLWE, BEL LT E R
Ll KRR SNSRI TR DL, S 1LE
Foed  AREEOSHERE, RFE LTz EEL
RRBEFEER, RERREROBREOF 4, KW
TV E UER, =5, 85, Indil,
BEE , %0, TERT, BEEF, OREE, B, FOEW, HORREE
B EBFTORESESRE X URY - £EEERD
BREDH 2 RN L g7,
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Simultaneous Analysis of Histamine and Tyramine in Fish by Capillary Electrophoresis

Yukari Samara * | Takao Mitsunasur and Keiko IcHinasHi

Health Science Division, Hyogo Prefectural Institute of Public Health and
Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

A simple and rapid method for determining histamine and tyramine in fish was developed by capillary
electrophoresis. Samples were homogenized with 5 % trichloroacetic acid, filtered and subjected to capiflary

electrophoresis. Histamine and tyramine were well separated from other co-extracted components using phosphate

buffer pH 3.5. Identification was performed on the basis of the migration time and the absorption spectrum

obtained with a photodiode array detecltor. The recoveries of spiked histamine and tyramine in fish were 102 *
2.6% and 101 & 2.0%, respectively. The determination limits were both 1.0mg/100g in the samples.
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LREIVIERBOAEPEIGED X S teFT
A LTBY, FORBI - HPLC # 9
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TV Y7y 7R UHELERLOBY LRIELHFV,
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I MEEAE

1. B
LERMETANO/NEECHES L TwitdoR
ST (7Y, VA, 38, A9 VRU=I0) B
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BIAITEE S LT 0.025M OB EER L, VB (E
W) whiz T pH BB L .

fEEAGE Milli-Q fiARSLEERE (2 ) R7H8) i
X OME LI DERW.
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G AEEF () B CAPI-3300
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AR E 5 L7, 10 o RIE L, A8k (ADVANTEC,
NoSA) #HWT AL AEEBEILAY STV
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BEAREERL, BRI ToSBREEEHLL,
Il #ERBLUER

1. UV R_Y b ERERE
FEOFTEEYETE LI AFIVRTF 73
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IREDARETOEMER LR, WS ORERHE
L7z 215nm BEBATE.

2. WKEHREETW pH 08
2.1 B

¥ v €5 Y —BRIKEITIE, KRS OBERE
BB © pH ITRET 5 1: 9, pH OBIRNEE
B, LRI VRIS T R vERET 2T
HEID, BERROREBERSABELTVWS. B
HEROWBIBERE LT T ) VEERBER
FRWT, BREROHEILEY 2 pHOBELH
7 (Fig. 3). pH#25~50fWEATHE, pHO L
RBizohTe AR i veF 73 vORBBRRIIES
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Histamine Tyramine

Fig.1 Structures of histamine and tyramine
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Fig.2 UV spectra of histamine and tyramine
The concentrations of histamine and tyramine
were both S0ug/mL
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Fig.3 Effects of buffer pH on migration time



(1) pH2.5 buffer

0.06 His
Tyr
0.04 Standard  100ng/ml.
B 002 k
0 i i i Fl ]
.0.02 &i 2 4 6 8 10 12
’ (min)
008 His
0.06 - .
5 004 Sardine
o
< 002 Tyr
0 1 ! 1 i nvﬂ {
-0.02 ¢ 2 4 B 8 10 12
{min)
003 His
002 | Mackerel Tor
2 001 | {\'L
<
0 ] ] I3 ] 1 3
001 & 2 4 6 10 12
{min)
(2)pH3.5 buffer
0.06 His
0.04 Standard 100pg/ml. Tyr
2
0.02
2 }‘
O 3 5 L ] ]
002 t£ Z 4 6 10
{min)
0.06 - His
a 004 - Sardine
<002 Tyr
0 I 1 1 l'lﬂl 3
-0,02 @ 2 4 6 8 i0
{min?}
003 - '
His
- 002+ Mackerel Tyr
Zoo1 | l ﬁ
0 i L
001 L 2 4 6 8 10
{min)

Fig4d Electropherograms of standard and fish samples (pH 2.5, 3.5}
His : Histamine, Tyr : Tyramine.
Fish samples were preserved for 3 days at 35°C.
Capillary : Fused sitica tube , 80cm X 75pm id.
Voltage © positive 25kV, Detection @ 215nm
Running buffer : 25mM phosphate buffer (pH 2.5 and 3.5)
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Fig.5 Calibration curves for histamine and tyramine



4. RO SR

LRARIVRUFIIVERITVI EEREREL
fefaty (FP) bgi, v RAXIVRUFI I vEE
BB K 10.0mg/100g ot & X 3L, FEIiC
o TIBELTEIR (F5847) Rl &h
FROEUTERIZ 102 + 26% R 05101 £ 2.0% & BIF
DETH ol LB, FEOZETRMERZR R 3
¥R OF 7 3 w3 1.0mg/100g T H HPLC ¥ P
@ 5.0mg/100g B UF 2.0mg/100g & LLEE L C &R 7
WEDSRRETH o T2,

5. HPLC ik & Dbk
AVPVRE7LERETCSERRBELLDOEER
B L, &EE: HPLC B2 THEL, #olE#EE
Le®E L 72 (Table 1). k& HPLC #EOMERER I,
BIE—HLTE Y REOEEEIER S .

6. ARTOLRAZIYRIFIIVEFTRONE

S5EBAAY I VFIRICLTZSO% 5°COEBHE
RCEEL, 0MAMOe ALRI v RTFFFIVE
BEOBEEELEAKEI X DEE L7 (Table 2).
WTEROBEBIZ BT, MHET S BIREOMA
UEHMETHARSOEENTETH o, BAX I

viiowTi, £ToRMBTEHEERSEMNL, i
B9 A HBEETH D 3 HEI 1,000mg/100g TR L
. FOEERRIERELTIoE BYTLIER
BIFEB TR b, BETH L 5 HMOoBEILFR
FHEIHEsh, LAXIVORBHHETHELR
FOVOEEENS, BEBEOCAX I vBEH
BRPTVIENFESATVWE Y Ik, AAY
DEAXIEGHEREH 100mg/100g 2B 2 5 & &
BOBRMENIELE?,

F3 31V, EEEBNOBE SeAZIvEL
ARTINEL, 2 TORBT 100mg/100g 282 53
DLl EFheZoTH4IBRIIBENT D,
FOERBBOLNEIPoM. FI3vHLAFER
VIR L 2 ERBEOBVBREVEREY
ARTWaD, HEOBEECHEECEETH- T2,
L AFEVeF 7 I VvIIHBEOERICEIERS A
207, BRI SYENBELTWHBEOMECE
T EMSMEEROMMEI RS (BT LEZLNG.

e
=

v =

1. pH3s @V v ERBETHRTH W3 LT &
h, Ao AFX I yRFF T v ORBEES

Table 1 Comparative results of histamine and tyramine contents in fish samples by capiilary
electrophoresis{CE) and HPLC methods ®
(mg/100g)
Histamine Tyramine
Sample*
CE method HPLC method CE method HPLC method
Sardine (iwashi) 403 + 23 389 £ 41 65.9 + 1.5 69.6 £ 5.4
Horse mackerel (aji) 67.0 + 2.2 68.7 £ 3.9 382 + 2.4 369 + 47
* Fish samples were preserved for 5 days at room temperature,
Datas are expressed as means + SD for 3 trials,
Table 2 Change of histamine and tyramine contents of fish samples with time
' (mg/100g)
Period Horse rr}fmkerel Bonito Mackerel Saréinf: Tuna
{aii) {katsuo) {saba) {iwashi) (maguro)
(day) His. Tyr. His. Tyr. His. Tyr. His. Tyr. His. Tyr.
0 ND ND ND ND ND ND ND ND ND ND
1 ND ND 31 ND 157 ND 381 37 334 ND
2 25 12 847 ND 183 69 328 46 564 ND
3 84 39 1,120 15 38 65 292 64 563 ND
4 68 44 1,200 18 64 68 288 81 529 ND
ND : < 1.0mg/100g, His : Histamine, Tyr: Tyramine,

Samples were preserved at 35°C.
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Development of High Sensitive Analytical Method for Diisopropylnaphthalene by GC/MS

Motoharu Suvzuki*, Chisato Marsumura and Takeshi Naxano

Environmental Safety Division, Hyogo Prefectural Institute of Public Health and
Environmental Sciences,3-1-27 Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan

High sensitive analytical method for Diisopropyinaphthalene (DIPN} was developed by GC/MS. Contamination

of DIPN was minimized due to the reduction of instruments and analysis time in pre-treatment. Detection limit

and quantitication limit of this method were 0.71ng/L and

1.8ng/L. From this method, 8 isomers of DIPN were

assigned and approximately ten times higher sensitivity than previous methods was obtained. This method was

suitable for the analysis of DIPN in environmental water samples.

I BL®HIC

T4V Forsiry (DIPN) B, 74V
YD 2 ODKERFMNA Y Tu vELLEBEHRINT
ErLTs0 (Fel), RVEbe 7= (PCB)
DREE L LT I9T0EHER b 4 v 7 EH 2 BIE&
WML LB LB CFEREIATVWE, L LB
b DIPN i3, EgRiEroBEBHcheio LD,
2004 i iLFEMHEBERE (LFE) OoBF—8
ESR LM E IS E S T, AARTO 2004 £ @
DIPN (i - #yA - RS 608 } v TH3.

DIPN K &BOEEEE»H ), AEIINT R
YEFEME I, OECD A EEELHECII toxic I2#HH T 5 (v
A X HIH T B LCo A2 4.3mg/L). iz, BHR
ELTHREMOTFBERACSREEREOBERL
EHAEIRTWEY, Tk % T &b, DIPN
DRECBE~OHEIBRSSINTEY, DIPN O
IR EEE T 52 8RO LT W B,

TR

* PURIEER G © T 664-0037 7 i ZERE AT 3-1-27
AR BERENEN R 5 —
EEMEL Rk W

_30_

DIPN OIREREA, BEH I X D 19754, 1977
ER 1980 FinaEHOKE, EERUREENEE
LTfihhin Y. SBOBEMRECE, fUFERO—
HOBEERUVAEE,ILEREN19~ 190ng/g BT
0.52 ~ 48ng/g i S h, EREROJEMEATH o7
ERMOKE, BEERFAE,DEETHRIMS T
Mot Fi, TRTOHEOKER PG DIPN
st of, HURoKEBIIETIHET
JRiE 10ng/L BETH 0, REKH O DIPN DEREZ
HHICIEE T 5 oI R E LB EEORNE S EHL
ETholz, T, UEOWMERHFTHDIPN DR
MBI RETL I LB TE Lo 4P,

FIT, SBERFAZU= Y TEBROWE
(GC/MS) #BWT, BERKPOMD TERETHF
15 & DIPN i3 U TR AT RE DB RE £ b 5,
BMEEr 3 RTHETE 5 DIPN OMESF EORE
BElD. 70,

8 1 CH(CH)2
7 2
5 3

5 4 CH{CHz)2

Fig.1 Constitutionai formula of DIPN




I A &
1. DIPN o#FHEs X 83

DIPN QiR I, T3 OBFE DIPN B % ~
FH VAR L TER L 72, DIPN 245 o
MWL, Tablel R LIS O%, FhEh~xi
VYEEE I U TAERL L2, 2,6-DIPN B U8 2,7-DIPN
OEHEFRF/K L DAL, € Ol DrRobert.
Brzozowski (ICRD) & Uf#2 ik (EAZE) »
BIRMIEW T2,

~FFY, Troo Ay (DCM) BRUT7 & v
i, BB PCB BERM (5000 M) &I
B|ACF P Y)Y AR CEOKERER S BV v L IRRERE
RERF V. BB (G95%) i, HIEREERW
fo. Ihbik, TATHRGMIEL OBALL. BHR
i, MiAEEE Elix oflAk (> 3MQ-cm) (Millipore
M) B H VLI EEICRELT
Huwiz,

AR OHEH T 12, Envi-18 B UF Florisil (500mg
in 8mL Glass Tube, SPELCO), PS2, C18 B {f PS-
Air (Sep-Pak Plus, Waters), C18 #% (BONDESIL)
F AT,

2. HHIERE

RE 58I, SR2w (TAITEC#E) Az B
#% B2 1% EYEL4 (TOKYO RIKAKIKAI %), Syncore
(BUCHI #), &Ry 7IV BEUT (Zymark #)
REwi. ¥AZu< 2% 7 (GC) &, HP589%0
(Agilent #), EEHHTER MS) X IMS-AM 1T 150
(JEOL#) # Bz, 5 41d, Table2iz/mL 723
NP RN 5 DY A

3. GC/MS OM7E SR UEFIR

GC/MS O ERM MR- 2 B% 1T, Tabled
O LS icERE L. DIPN OERIZ, T TORMEE
OEETE L K (HCBBC) & oMMt &R
S, BEEA A vEm/z2i2 2 LT,
WEFEOEASIER Fig2 xR Lk, Fig2 ks
Ja~xyomlis e, MTFOoBELND, $4bH
b, BB IL #EHRL T ILEABHEEA~x Y
10mL ZHML, WLOBTEs ey PLTI0
SRR E DT 5. BERITERKEZMZEZ ETA
FHUBEREOETERESY, mAY -y b
T ¥ vEESHT 5.
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4. M TR, EE TR ORI E SR

ME TR (MDL), BE TR (MQL) RFHEmE
BB D Hikid, BEE 0 M3 EREERRE
DFEBE (PHITHEI B ol MDLET
MQL i, R8sk 1L 12 DIPNIng 2 #00 L, 7 (23
ELTAEROSMERZE X DR 7o, RDnE R,
FEsda, FHRBUHEAKENFRIL i DIPNIOng &
IF 20ng WML C 3ERE L, £OEURERD 2.

5. BREAKEBOIE
MEREE, BRI B O H O THEI T H 51k
)15 S EEDK IL 2R L, Fig2 iifto THEL 2.

Table T Standatds of DIPN isomers

plre 2.5-DIPN >99%
pure 2,7-DIPN >85%
pure 1,3-DIPN 99.5%
pure 1,5-DIPN 99.1%
mixturel 1,3-DIPN 57%
1,7-DIPN 40%

mixture? 1,3-DIPN 2.0%
1,7-DIPN 2.7%
2,3-DIPN+X 0.4%

2,6-DIPN 31.9%

2,7-DIPN 43.8%

1,6~DIPN 15.8%

1,4-DIPN 1.5%

1,5-DIPN 1.9%

Table 2 Columns for peak isolation of DIPN isomers

Column Liquid phase Fitm: thickness Bore size  {mm)
(um) Xlength {m)
Wax-10 (Supelco) T Civethyleneglycol 0.25 0.32%30
(polar )

Ulla2 {Aghent) o7 Gfenyhiloaane 048 0.2%25
{nen-polar )

Equity-5  (Supeico} 5% difenylsiloxane 0.25 G.25% 80
(non-polar )

Table 3 Operating conditions of GC/MS

GC:HP-5890 T/ MS:JMS-AMII
Inj. mode:Splitless(Purge 15min)
Inj, temp.:270°C

Carrier gas:Helium (1.5ml/min)
Ton source temp.:210°0C

Tonization: 706V, 300 A

Detection mode:SIM

Ini. volume: Zp L

Interface temp.: 240°C

Oven:
50°C(1min)20°C fmin-> 160°C—5C/min- 210°C—~20°C /min-270°C(1min}




1L of Sample Water

3

Extraction with Hexane (10mL)

\

Clean Up (if necessary}
Sulfuric acid irrigation

¥

Dehydration with Na,SO,

Y

Concentration to 200ul. with N, gas

Spike of internal standard
(HCB-18C)

]
GC/MS-SIM

L

Fig.2 Sample preparation method for DIPN analysis.
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IHRERFENSAME S NI, LL, Ulra-2 Tik
Ve DV —F 4 v REELY MELC T, Ulra-2
ERUHEMETH B Equity b T, ¥—27DFELW
ERDItko T~ ek s hd, BE
DENHDOTHIE—Z7 OB HRWEL b o7
DIPN i logPowsd.90¥ ©H b, FBiEIMEWTI®, Th
% T DIPN ORIEIC3BEOEW D 7 48V s R
TWiz*®, LaLuss, REESME L 0 BikE
V-7 3 BIFICHBECTELOR Wax-10 TH D,

_32...

\ v
- i
T AR
i LR
il Wl
2 0 t |....4! L. .-'u--.-a-u.v-"'"i* 1 \‘\‘J“' ettt
v ﬁf
k 1[ N
i1 b TH
] }! I i Ultra-2
T
.“} W E: * ; éiii*;:
vy
I Equity-5

2,6-DIPN

2,7-DIPN

1,3-DIPN

1,5-DIPN

Mixtuze 1

Mixture 2

. .
i f\ DIPN standard f{;s o
| \'\ | | / i "J' U\ I
z:-‘mT u?c. u 3 r-a:dT T - il
i3 L7 23 62,71,6 1,4 1.5

2
Fig.4 Chromatogram of DIPN isomers
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WOBZHEBTLLOOEENEILEEL 5.
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Table 4 Contamination of DIPN in solid phase
adsorbent.

Sefid phase adsorbent Gontamination

(ngDIPK )
Envi-18 500mg in Bml. Glass Tube (SUPELCO) 1000
Florisit 560mg in 6ml. Glass Tube {SUPELCO) 100
ps2 Sep—Pak Plus(Waters) 10~100
c18 Sep-Pak Plus(Waters) 10
PS-Air Sep-Pak Plus(Waters) 10~100
C18 adsorbent 1g (BONDESH.) 1

*order of magnitude

Table 5 Contamination of DIPN in pre-treatment.

Extraction Solvert: Selvert Coneentration Sarple DIFN N
vosse| volumelml) method volume(L) ngt (times)

. 01201 3

iL bottls  Hexane 10 blow 1

gass battle N Hloving 06:£07" 4
10050 N, blowing 1 24306 5

ing Hexane 50 o ‘on 2 18 1

) 3 22408 2

bl oo 10050 %, blowing 1 23 1
504507 svaporation 1 07 1

*with clean up
** The sample is extracted twice.

BlEoT EHE, SNz iL BRIV~
W vihERERL, v hoBRLBLIZ
FlogHET s & LTz

4, TR, E& TR CERE

B TEM MDL) ROHMENEROMER %
Table6 J OF Table7 Io/RF. EUNER, AKX
BB 0TH 0% ETHD, RIFTHE T, 70—
7y 7 LOMDLIZ028ng/L £H YD, ZU—v
7w 7HDOMDL 0 7Ing/L &£ ot —iBIT,
KM EB OB DRI )27 v TELETH
L, oskshvTEKIIN LR ¥V —v
Tyl e fThEVWEINDIPNOI Yy X4 —va
vz e, EVERERSLN. Z ) —
YTy TET o IHGE T AREOWE R Rtk 0
D 10 FLETH - T2,

5. BREKFES~OHES

BASE L 7o 75 & Yk B O KB @ L,
DIPN #i7E L7z, ¥R b L, @
MZAGREHT B B W HA M D IR L 70, £
FROKEBPODIPN D7 v b 77 L% Figh Iz
R, Tk, T2 CAgEBI T A ARMIES B
BLEEALOOBROAERLTE), HEDTE
Bk L FE Iz o WTHE, BRI TR I E &
T 5,

TERR TR DMK A 51, DIPN 25 trace V-V THiHH




Table 6 MDL and MQL of DIPN,

with clean up

sample(L) 1.0 1.0
concentration(ng/L) 1.0 1.0
Blank 0.24 035
resultl 0.87 1.4
result2 0.94 14
resultd 0.91 1.1
resultd 0.72 1.3
results 0.83 1.7
resultb 0.87 1.4
result? 0.83 1.2
AVE. (ng/L) 085 14
STDEV (ng/L) 007 0.18
MDL (ng/L)* 028 071
MQL (ng/L)* 0.72 1.8
CV @) 8.4 13

*MDL= t(n-1,0.05)X g1 X 2
"MQL= gn-1 % 10

Table 7 Recovery of DIPN Analysis.
Sample PIPN Amount  Times Cune. in vial Recovery STOEV
P (n (p g/L) {9%6) (%)
Distilled - 1 trace - -
water 10 3 58.0 116 1.4
Sen - 1 3.97 - -
water 10 3 55.5 111 14
River - 2 5.33 » -
water 20 3 815 915 114

sk, BENOM)IKSBIZ, DIPN 2% 1.8ng/l #&
Hahi WESFHTHROAIAZ4EBEL, £
D55 1EOADIPN 28 21ng/L s h, BO I
trace L~ TR & 7z, Figd 12, DIPN 25 2.1ng/
L#tshi@fora<s b 77 68R L. Zh
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HTIRWMET 2 2 LB TE Lo ToKER R OB
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SUMEC— I RHRT 5 2 EFSHROBETH B,
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Fig.5 DIPN Chromatograms for River water and Sea water
samples.
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Measurement of Isopropylnaphthalenes and Methylnaphthalenes
in the Environment by GC/MS

Motoharu Syzukr®, Chisato Marsumura and Takeshi Nagano

Environmental Safety Division, Hyogo Prefectural Institute of Public Health and
Environmental Sciences,3-1-27 Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan

Homologues of Methylnaphthalenes (MeNs) and Isopropyinaphthalenes (IPNs) including

Diisopropylnaphthalene (DIPN) in the environment were analyzed using originally developed GC/MS method.

Homologue proportion of MeNs was almost same each other among the sediment, fish and air samples.

Concentration levels of MeNs were jower than those in the previous surveys. In IPNs, DIPN was detected mainly

in the environmental samples. From the survey of Ibo river, one of loading sources for DIPN was speculated to

be the wastewater containing the ink of newspaper from paper recycling factory.
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Fig.l Constitutional formula of IPNs (MIPN, DIPN and TIPN) .
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Fig.2 Constitutional formula of MeNs {MeN, DMeN and TMeN) .
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Fig.3 Map of sampling points.
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% Numbers indicate the isomer assigned.

Figd GC/MS chromatogram for standard mixture of IPNs and MeNs

Table 1 Concentration of IPNs and MeNs in several samples.

sample congentration
Isopropylnaphthalenes Methyinaphthalenes
media sampling point MIPN DIPN TIPN MeN DMeN TMeN unit
oo river A N.D. trace N.D. - - ~ ng/L
River water B N.D. 110 N.D. - - - ng/L
C N.D. 1.8 N.D. - - - ng/L
Sea water Off Himeijt N.D. trace N.D. - - - ng/l
Sediment Iho river A N.D. 1* 100" 0.1% 0.1% 0.1% ng/e
D N.D. 1* N.D. 0.1% 0.1% 0.1% ne/g
Fish{sea bass) Off Himeii N.D. 1* 01" 0.1% 01 0%k ng/g
Air indoor N.D. 10" N.D. 10% 10% 0.1% ng/m3
the roof of institute N.D. 1" N.D. 10% 10% N.D. ng/m3
Newspaper - N.D. 100" N.D. N.D. N.D. N.D. ng/g
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Fig.5 Proportions of IPNs and MeNs in several samples.

27 14 ' 27

13 1,7 23 268160 1.5 3 17 23
e e e e ::' S z o e ; r-d . e . P . . - : ;A:.‘.r-:',::.ﬂ.....;‘.‘.‘;‘
: : Newspaper
\ jj WSV AW,
....‘;I!:.:‘.._.._‘?...‘....‘. e o B o ey Tpet s ..-__......‘.V........l.n,l;.‘.‘.‘.;;‘?;“.4.‘;:‘,“
,,,,,,,, 1 - . H g
i 1
f T
jk P Fish \ ﬂ ¥ i A
e i 1 :1” {Sea bass)| . 1 !li J z i f\ i (indoor)
¢ ) ] i :
L ’jl\. ,':.‘.\:,‘,-_- ‘Tai‘fuj“t,ﬂx ,1‘ i ‘J i]\“\} ‘E\“_ . H '! {.jv\“.:.m,,f\.ff' s

meun

Fig6 DIPN chromatograms for several samples.
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Contribution of Clams to Mineralization of Organic Nitrogen in the Artificial Tidal Flat

Hajime Mivazaxr®

Water Environment Division, Hyogo Prefectural Institute of Public Health and
Environmental Sciences, 3-1-27 Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan

The weight of individual group and population of clams, and inorganic nitrogen were monitored in the

Amagasaki artificial tidal flat. They showed so high capacity to mineralize nitrogen that the concentrations

in the sea water of ammonium or dissolved inorganic nitrogen increased under the abundant clams. When

oxygen deficient water mass killed almost all of them there, the capacity got the severe damage, therefore the

concentrations of them were decreased. It is necessary to build up the material circulation system supported by

various creatures including seaweeds, fishes, and benthoses for the effective use of mineralized it to improve the

coastal environment.
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Fig.1 Schematic view of the artificial tidal flat in Amagasaki
experimental site (O.F. means the lowest water level in
Osaka bay.)
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Table 1 Comparison of the mean concentration (mg /L) of NH4-N, NO2-N, NOs-N, and DIN {dissolved
inorganic nitrogen) in the sea water in the artificial tidal flat before and after the massive death of clams

NH4N NO:2-N NO3-N DIN
Before 1.33 0.08 0.65 2.06
After 0.36 0.09 0.62 1.07
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Notes

Evaluation of the Data Acquisition Frequency in Air Temperature Measurements

Masahide Amawa*, Takatoshi Hiraxt and Jiro Emo

Atmospheric Environment Division, Hyogo Prefectural Institute of Public Health and
Environmental Sciences, 3-1-27, Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan

The comparison of the air temperature measured on the hour and the mean air temperature of three data, ie.,

the air temperature measured hourly, the air temperature at 15 minutes past the hour, and that at 15 minutes

before the hour, demonstrated that hourly data acquisition provided reliable data when the air temperature was

surveyed. On the other hand, a clear diurnal variation was observed in the difference between the air temperature

measured hourly and the mean air temperature of three data, presumably due to the strong solar radiation in the

daytime, which suggests the possibility that the air temperature measured on the hour shows a deviated value in

some situations.

I INTRODUCTION

The urban heat island phenomenon has been
studied worldwide with the cobjective of limiting
thermal pollution in urban areas ¥ . The Hyogo
prefectural government has also constructed a
monitoring network for the survey of the air
temperature. The Hyogo prefectural government
uses hourly air temperature as the basis for its
data set. The hourly air temperature representé an
instantaneous hourly value. The air temperature
always fluctuates; therefore, the hourly air
temperature may indicate a deviated value. On
the other hand, the Hyogo prefectural government
measures the air temperature every 15 minutes
in practice using a thermometer equipped with a
data logger, showing the possibility of using the air
ternperatures measured at 15 minutes past the hour
and/or at 15 minutes before the hour to correct the
air temperature measured hourly. The objective of the

FAEREETR

* BURIBSRAG © T 654-0037 METABRITRIS 3-1-27
IR R R R v R —
KRERES BN EF

— 46 —

present paper is to evaluate the availability of a non-
corrected air temperature, i.e,, the air temperature
measured hourly, by comparing it with the mean air
temperature of three data, i.e., the air temperature
measured on the hour and the air temperatures at 15
minutes past the hour and at 15 minutes before the
hour. The findings are reported below.

I MATERIALS AND METHODS

1 Air temperature measurement

The air temperature was measured at an elementary
school in the southern part of Nishinomiya City,
Hyogo Prefecture, Japan. Nishinomiya City is located
between Osaka City (population 2,634,000/ 222
km?®) and Kobe City (population 1,520,000/ 551
km®) . The southern part of Nishinomiya City is thus
characterized by intensive industrial development
and dense populations, which also categorize it as an
urban area. The location of the site is shown in Fig. 1.
The air temperature was measured by a thermometer
calibrated with a thermostat. The thermometer was
installed in a thermometer shelter (about 1.5 m above
the ground) . The thermometer shelter was naturally
aspirated. The air temperature data was stored in a



data logger. The air temperature was measured at the
survey site every 15 minutes including on the hour
The air temperature measured in July and Auguast
2005 was used for the evaluation in this study.

2 Data evaluation and statistical analysis

The air temperature measured hourly was compared
with the mean air temperature of three data, Le., the
air temperature measured on the hour and the air
ternperatures at 15 minutes past the hour and at 15
minutes before the hour, The t-test was used for the
comparison of the air temperature measured hourly

with the mean air temperature of three data.

III RESULTS AND DISCUSSION

I Correlation

Figure 2 shows the relationship of the air
temperature measured hourly with the mean air
temperature of three data, The slope and interception
were 0.99 and 0.16, respectively, showing that the air
temperature measured on the hour was quite close to
the mean air temperature of the three data. On the
other hanrd, the variation between the air temperature
measured hourly and the mean air temperature of the
three data was larger at higher air temperature than
at lower one.

2 Statistical analysis
2.1 Histogram

Figure 3 shows a histogram of the difference
between the air temperature measured hourly and the
mean air temperature of three data. Figures 3 (a) ,
(b) , and (c) show the histogram for all data, the
nighttime data (19:00-6:00) , and the daytime data
(7:00-18:00) , respectively. Seventy-eight percent
of the data was distributed within 0 & 0.10 °C, and.
88 % was within 0 + 0.20 °C for all data. Ninety-six
percent of the data was distributed within 0 £ 0.10
°C, and 99% was within 0 £ 0.20°C for the nighttime
data, while only 60% of the data was distributed within
0 & 0.10 °C, and 78% was within 0 £ 0.20 °C for the
daytime data, which shows that the daytime variation
was larger than that in the night. This will be reported
in detail in Section 3 Diurnal variation in I} results
and discussion.
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2.2 T-test

The difference in the air temperature measured
hourly and the mean air temperature of the three data
was statistically analyzed. The F-test gave evidence
that there was no statistically significant difference
(p>0.05) between the air temperature measured
hourly and the mean air temperature obtained from
the three data. Therefore, the t-test with a postulated
identical variance was used to analyze the difference
between the air temperature measured hourly and
the mean air temperature of the three data. The
t-test gave evidence that there was no statistically
significant difference (p>0.05) between the air
temperature measured hourly and the mean air
temperature obtained from the three data.

3 Diurnal variation

Figure 4 shows the diurnal variation of the
difference between the air temperature measured
hourly and the mean air temperature of three data.
A clear diurnal change, namely, a larger difference
and variation in the day than at night, was observed.
Similar diurnal variations of the difference in the air
temperatures due to the difference in the shelter used
for measuring the air temperature were observed .
Reasons for the diurnal variation from the viewpoint
of (1) strong solar radiation in the daytime, (2) the
heat capacity of the shelter, and {(3) the aspiration
efficiency wiil be preseated ¥ .

Strong solar radiation (1) is a common factor in the
current study, while the reasons presented in (2) and
(3) are mainly related to differences in the shelter.
The larger variation cccurring in the daytime than
that at night, as shown in Fig. 4, demonstrated that
the fluctuation of the air temperature was larger in
the day than at night due to the strong solar radiation.

IV CONCLUSIONS

The air temperature measured hourly and the mean
air temperature of three data, Le., the air temperature
measured on the hour and the air temperatures at
15 minutes past the hour and at 15 minutes before
the hour, were compared and studied from the
viewpoint of appropriate data acquisition frequency
when surveying the air temperature, No statistically
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Figure 3 Histogram of the difference in the air temperature
measured hourly and mean air temperature of three
data, i.e., the air temperature measured on the hour and
the air temperatures at 15 minutes past the hour and
at 15 minutes before the hour, (a}, (b), and {c) are for
all data, the data for the nighttime, and the data for the
daytime, respectively. {a~b] shows more than a and not
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significant difference (p>0.05) was observed between
the air temperature measured hourly and the mean air
temperature of the three data. On the other hand, a
clear diurnal variation was observed in the difference
between the air temperature measured hourly and
the mean air temperature of the three data, indicating
that the correction of the air temperature on the hour
by the air temperatures at 15 minutes past the hour
and at 15 minutes before the hour is necessary and
effective in some situations.
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Notes

Availability and Limitation of Alcohol Thermometer in a Survey of Air Temperature

Masahide Amawa®, Takatoshi Hiraxr and Jiro Emgo

Atmospheric Environment Division, Hyogo Prefectural Institute of Public Health and
Environmental Sciences, 3-1-27, Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan

This study examines the use of an alcohol thermometer in an environmental education program related to a

heat island survey. The air temperature measured by an alcohol thermometer showed a very high linear correlation

with that measured by a thermometer calibrated with a thermostat, showing that it is possible to use an alcohol

thermometer in an environmental education program related to a heat island survey. Alcohol thermometers,

however, must be corrected before starting a survey program.

[ INTRODUCTION

Heat isiands are receiving worldwide attention as
the foecus of surveys and studies*# . Environmental
issues are extremely important aspects of the curricula
for elementary and junior high school programs.
The phenomenon of urban heat islands is one of the
environmental issues most closely affecting our daily
life. The air temperature can be easily measured.
Thus, we planned a joint investigation campaign with
an elementary school to measurze the air temperature.
Through this type of joint investigative study, a
desired result would be an increased interest and
awareness of environmental issues.

If the data obtained from such a study happens to
be scientifically valid, this type of campaign couid
contribute to an increased understanding of the
environment. This is because a considerable amount
of data would he collected during such a study.
Many types of equipment are used for measuring
air temperature. The Japan Meteorological Agency
currently employs & forcibly aspirated shelter in
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the network of the Japan Metecrological Agency
when measuring the air temperature. When a
foreibly aspirated shelter is used to measure the air
temperature, the most precise data are obtained;
however, the instrument requires electricity for its
use. On the other hand, the measurement of the
air temperature under conditions when adequate
equipment and materials were not accessible was
evaluated® . Budget limitations did not permit the
purchase of the equipment and materials needed for
a comprehensive study. Therefore, before starting the
campalgn, we tried to examine the availability of data
acquired through the same type of thermometer as
that used in the campaign. The findings are reported
below.

II MATERIALS AND METHODS

1 Air temperature measurement
1.1 Research site and period

In March 20086, air temperatures were measured at
one six-story building, the Hyogo Prefectural Institute
of Public Health and Environmental Sciences. The air
temperature was measured inside a naturally aspirated
thermometer shelter placed on the roof (about 25 m
above ground) . The roof where the thermometer
shelter was placed was covered with 2 waterproof



sheet.
1.2 Thermometer

Air temperatures were measured by three kinds
of thermometers (type I: Thermo Recorder TR-72U,
T&D Corporation, Nagano, Japan; type II: Alcohol
thermometer {measurement range 0-50°C) , AS ONE
CORPORATION, Osaka, Japan; type III: Alcohol
thermometer (measurement range -20-100°C) , AS
ONE CORPORATION, Osaka, Japan) . Alcohol
thermometer is at a low price, It is, therefore, suitable
for the investigation that needs a lot of measurement
points. The air temperature measured by the Thermo
Recorder TR-72U (type I) was calibrated with
a thermostat; thus, the type I thermometer was
concluded to provide more controlled air temperature
than the air temperature measured by the type I and
type I1I thermometers.

The measurement resolution of the Thermo
Recorder TR-72U was 0.1°C . The measurement
accuracy of Thermo Recorder TR-72U was *
0.3 °C . The scale of an alcohol thermometer at the
minimum was 1°C . The temperature was read by
viewing te one-tenth of a scale at the minimum,.
Alcohol thermometers such as type 1l and type
11} thermometers are cheap enough to use in an
environmental education program related to a heat

island survey.

2 Data acquisition
Instantaneous air temperatures measured at 10:00
and 14:00 JST were evaluated.

III RESULTS AND DISCUSSION

1 Correlation

Figure 1 shows the relationships of the air
temperature measured by the type Il and type Il
alcohol thermometers with the air temperature
measured by the type I thermometer. The correlation

coefficients of the linear regression were R®
0.997 {slope: 1.01; intercept: -1.7) and R = 0.996
(slope: 1.06; intercept: -2.9) for type II and type III
thermometers, respectively; thus, both type II and
type 11T alcohol thermometers have a very high linear
correlation with the type I thermometer. On the other
hand, the intercepts were -1.7 and -2.9 for type II and
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Figure 1 Relationships of the air temperature measured by the
alcohol thermometer type II (solid line) and type Il
{dotted line) with the air temperature measured by the
thermometer type L.

type III thermometers, respectively, which is mentioned
and discussed in detail in the following section.

2 Availability of an alcohol thermometer in an
environmental education program

2.1 Error

2.1.1

As shown in section 1 Correlation in III resules

Linearity

and discussion, both type II and type III alcohol
thermometers had a very high linear correfation with
the type 1 thermometer; therefore, it is possible to
correct the air temperature measured by type II and
type I thermometers.

2.1.2

The intercepts in the linear regression were -1.7

Intercept

and -2.9 for type II and type 1l thermometers,
respectively, showing that the intercept must be
considered when aicchol thermometers are used in
an environmentai education program related to a heat
island survey. In the present preliminary study, all
thermometers were set in the thermometer shelter.
Nevertheless, the measured air temperature showed
intercepts of -1.7 and -2.9. In addition, there was a
difference of 1.2 (= 2.9 — 1.7) between type II and
type 11} thermometers. The intrinsic error of the
device and the error in the measurement are the



chief causes of the difference. The intrinsic error of
the device might be, however, the main reason for
the difference because we read the temperature by
viewing to a one-tenth of a scale at the minimum.
The intrinsic error must be corrected before the
survey starts; otherwise, the results of the survey may
not be worthy of evaluation.

2.2 Correction

When the air temperature distribution is surveyed,
it is necessary to measure the air temperature at
the same time based on the Japan Standard Time.
It is possible to measure the air temperature at the
same time when the air temperature is measured
automatically by a device which has a timer
function. When an alcohol thermometer is used in
an environmental education program related to a
heat island survey, the air temperature, however, will
be measured by a person by viewing. It is desirable
to measure the air temperature at the planned
time. In reality, it will be difficult to measure the
air temperature at the planned time under varicus
circumstances, In such a case, when analyzing
the results, the air temperature actually measured
at the various times needs to be corrected to the
planned time. The Hyogo prefectural government has
fortunately constructed a monitoring network which
measures air temperatures at 15-minute intervals.
Using the 15-minute-interval air temperatures
measured by the Hyogo prefectural government as
controlied air temperature data will make it possible
to correct the air temperature measured in an
environmental education program related to a heat
isiand survey.

IV CONCLUSIONS

The air temperature was measured by three
kinds of thermometers: one was calibrated with a
thermostat (the controlled air temperature) , and
the others were alcohol thermometers. The air
temperatures measured by the alcohol thermometers
had a very high linear correlation with the controlled
air temperature, and the intercepts in the linear
regression were -1.7 and -2.9. The main cause of
the intercepts is the intrinsic error of the device, not

the error in the measurement. It is possible to use
alcohol thermometers in an environmental education
program related to a heat island survey when alcohol
thermometers are corrected before the survey is
started.

V. ACKNOWLEDGEMENT

The authors are grateful to Professor Dr. Masakazu
Moriyama of Kobe University for his suppert with the
calibration of the thermometer.

REFERENCES

1) Oke, T.R.: City size and the urban heat island.
Atmospheric Environment 7, 769-779% (1973) .

2) Jones, P.D., Groisman, P.Ya.,, Coughlan, M,,
Plummer, N., Jamason, N., Wang, W.-C, and Karl,
T.R.: Assessment of urbanization effects in time
series of surface air temperature over land. Nature
347, 169-172 (1990) .

3) Easterling, D.R., Horton, B., Jones, P.D,,
Peterson, T.C., Karl, T.R,, Parker, D.E., Salinger,
M.J., Razuvayev, V., Plummer, N., Jamason,
P and Folland, C.K.: Maximum and minimum
temperature trends for the globe. Scfence 277,
364-367 (1997} .

4y Gallo, K.P,, Owen, T.W,, Easterling, D.R. and

Jamason, PF.: Temperature trends of the U.S.

historical climatology network based on satellite-

designated land use/land cover. Journal of Climate

12, 1344-1348 (1999) .

Alkawa, M., Hiraki, T. and Eiho, J.: Preliminary

study on measurement of air temperature for

5)

monitoring of heat island phenomenon. Bulletin of
the Hyogo Prefectural Institute of Public Health
and Environmental Sciences 2, 51-55 (2006} .

[/— ]
SERERELSFAFIAI—NMEBEHONBDE
SHELBRF

43

AR B En 4



b7 A9y FIRARELBLLRESE LS
e 7 v - ViRER ORI REEIC O W THE L
Tz 7 oo MRERC X DEE L SR MERAE
THRELRERI L DREL RR L BWERM
MERL . 2OZ b7 va-ViBEFEE —
FFA Ty FPEARESECLRBERE oM
TEREEZLNE AL, FHTET AN NVRE
BHIME L BIER T MRDLRS .

E R RSTABEREEAL SRR L o X — 0 B 5 8, 2000



h-7=1

AEINRERKIC BT 3 XKBEORHRIAICOVT

Py

Bodbsetlt A

15l

i

Pollution by Escherichia coli in stream water in Mount Rokko
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