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Global Environmental Problems

Keiichiro Fuwa (Prof. Emeritus, Univ. of Tokyo)

The University of Tokyo
7-3-1, Homgo, Bunkyo-ku, 113 Japan

ABSTRACT —Environmental problems of the last half of this century has become
one of the big sciences which includes almost all scientific disciplines, or the
environmental science. In the last several years it has developed to the global scale
and particularly is called global environmental problem. The phenomena such as
ozon layer depletion, CO, increase and the weather change, acid rain, oceanic
pollutions etc, are treated as the problems of the global scale. In this article, the
environmental science or the global environmental problemes are discussed par-
ticularly from the view point of geochemistry, cosmochemistry, chemical pollution

or the chemical substances and analytical chemistry.
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Environmental Influence of the Greenhouse Effect

Kazuto Okamoto

Tokyo Gakugei University

ABSTRACT—Environmental influence of the greenhouse effect is discussed.
Greenhouse gases iucluding CO, have been increasing steadily. A main CO, source
is fossil fuel burning, but, although oceans have been believed to be a main CO,
sink, recent investigations suggest that forests may be more important. While
there are still many uncertainties in theoretical calculations, particularly effects
of oceans and clouds, the temperature rise by doubling of CO, is unlikely to be far
outside the range of 3.0=1.5C which is frequently quoted. Observed tendencies
of temperatures are mostly consistent with theoretical predictions except for
marine air temperatures.

In agriculture the Great Plains in the United States is likely to suffer severe
droughts because of drier climate expected from the greenhouse warming. Forests
will probably be unable to follow shifts of isotherms initiated by warming. In
Japan also the climate will be warmer and, while prediction of percipitation is
difficult, summer will probably be drier. Strongest typhoons will be even stronger.

Radiation exposure will also change by the greenhouse warming. Exhalation
rates (E) of Rn and Tn change as follows. D Temperature rise itself increases E by
about 1%/1°C. @Soil is exposed by melting of snow and ice, which increases E.
At high latitudes this increase will be of the order of 10% when CO, is doubled.

@ The largest factor is soil moisture, but its sign depends on locations and cannot
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be predicted. However its magnitude will reach several tens to 100% and cannot
be overlooked. There are two types of stratospheric ozone depletion, conventional
type and ozone hole type. The stratospheric cooling expected from the increase of
greenhouse gases will suppress the former and stimulate the latter. Finally the
temperature rise itself is harmful for sperm. Although its magnitide is small, it is

much larger than genetic effects of use of nuclear energy.
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Latitudinal distributions of CO,. Increasing maxima around 40°N can be ex-
plained by fossil fuel burning but not by deforestation. (Maxima at the equator
are due to CO, emission from the ocean at this region.)
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Acid rain : Chemistry and environmental impacts

Masami Ichikuni

Department of Environmental Chemistry and Engineering,
Tokyo Institute of Technology
Midori-ku, Yokohama 227

ABSTRACT‘— The capturing of acidic aerosols by raindrops produces acid rain.
Such aerosols often contain sulfuric and nitric acids of anthropogenic origin. The
acids are partially neutralized with ammonia of biological origin, so that acid'
deposition originating from human activity can be assessed by [H*]+[NH,*],

where the concentrations are given in mol dm=2. The chemical analysis of rain-
water samples showed that [H*]+[NH,*] is approximately equal to 2
[SO.27]+[NO,~]. Annual acid deposition rate, calculated as H*+NH,*, was 150
mmol m~? in suburban area of Yokohama and 30 mmol m~2 in remote mountain-
ous area. Worldwide acid deposition rate was estimated to be annually 10 mmol
m~?, based on sulfur oxide and nitrogen oxide emission data reported by UNEP.
The decline of Japanese cedar forests may depend to some extent on acid deposi-
tion, but for complete understanding of this phenomenon, different environmental
factors, such as oxidant concentration in the atmosphere, should also be consid-
ered. No evidence for acidification of freshwater lakes has been found in Japan.
The acid-neutralizing capacity of freshwaters is due to HCO,~ ion produced by
weathering of silicate rocks and limestone. The upward movement of groundwater
in soil prevents acidification of soil. The environmental problems caused by acid

rain can be resolved only by reducing consumption of fossil fuels.
1. FC»HIC
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BN IRDBMED AL T 2R T TH 5,

[H*] = 2 [S0,>]+[NO;-] (1)
CITH'O—#IINH; o > THAHISh, NHA S - Tw a2 LEERTHE, (1) KD
SIEIPLLNG,

[H*]+[NH,*]= 2 [SO,* ]+ [NO,"] (2)
EFIESO, O WIBHERTH 5 » 0, 2OFOMEPVETH 5, BFIEINa DT X TH
EERERFELREL T, BERLFEDOSO2OERZKY, 280,76 2hEELF VI D%
(1), (2)DBMRZMETT a1 T 5, 712170, FHOMRTH ULTIHERIEDSO,- D%
5i3Ah3dd, 2507 %203 T ORI LBRECIE LG,

B2 I3FOR TRREHF v 22 21230 T19894F 10 A (CHREX L 72/ (—#E & OB % —Z M
B LESIRLL b D) 200 T(2) OBIRARILT 5 = L #RTY, o> TH* £ NH,* i
DR ABEENC & > THRIBSNIBENEORPIMET ARELEL T v, H ENH D
BEOHORLIZ(2)DALERHCAI LTS5, EE3LELT(2)DBMEMHILL L
LV DB, TR, WHEUNOE, B, B AMEBLEEYELLETHS,
DL LEAFRETIL, (2)DELERCLHPRELTH 5,

Fi (CpHOE TR IEBEEEFEOCI-OAFEPAD b s, ZOCIIZHCIE L TRAHHE
FHELTORLDL L, 2ORERL L TRITABHIF, BENTLIHEBIA N EORER
Evbvbaﬂ%%ﬁﬁﬁénfwaﬁim&:&ubwofv&vo
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1 T T T /
'E 80 ”/' —
o /’
E / = 2
N yd 4 ®Mkdo [H*]+ [NH,*] t 2 [SO ]+
= e [NO*] & OBIfR
Z o 19894100 R T AR EH X + > 7 2 THR
+ O e 1 ML RFREEH (B AMEEL 0T 2B TR
= e i)
S | Plotsof [HY+ [NH~T vs.2 [S0,]+
”3 [NO,~] inrainwater samples collected at
v Nagatsuta Campus, Tokyo Institute of
. L L L ! Technology, in October 1989 (Reproduced
0 20 40 60 80

with permission of the Chemical Society of

2[S0,27]1+[NO;"]/pmol dm™ Japan).

4. BRERNOBRRRE

FRMEREHT IR & S 5 IREIPIME X RAAESE, TIRORE, WK - FIDKORBRIEL, BE
DIREL EXD 5,

4.1 BETE

CNOLOWERFHET 20D ML L b 0B T 2BEME Y ) T, MLSOE
THeo T ABEME S FRICANLZUAE RO RG, 20D IRBETHSBEMEL, &
DEBETERERD 5 BEIDH 5,

AR CNH, b REEE L £ 2, I PHNCHRE L TH OEMBTES R 5
&, MIEERBTIk150mmol m~2, ZBE)I| BT & 30mmol m2FiDOfE% L > T 5%, 2
pH5. 0D ERE1800mmBE- 2 E T4 &, Zhitd > THIES N AH DR IX20mmol m2¢
3,

UNEP (E#ERBEEHE) »719834F (- 7% L 1L EBILMOFEHBERIIS E L T75X10%kg, =
LR LD BIIN & L T20X10°%kgi= 3, CHOHERBMCEBI o ThuE, HYEL T
6 X10%kghTRAFITHH I NI Ll b, 2 DEEITHBROER (510 X 10°%km?2) i —FE T
Lzt his, ZOBIBEMTH L 210mmol m2t 7 5, EERIXEEO L 1 b DI HIFAEF O
ELCBETLTC 20T, RMEICIE» 2 b EBEDMCL TS 2 Ltk 3,

4.2 EHh
MAENORRE E L TIRERIEMRIEY» 0 T, BEMEYEUREBLA, HACRAELY
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1—2 EMFOLSE L RSB
2B ZOESHEL TOA I L AT RIEL S v, FELMELIBO—IILED
KETHMI B, ZOIIRILHHHIL->THFEI LI LETHL ERREbNRL L,

M ECEET LICERI A BRIEEL, DIt RAIDER 25 S 2T, TiIFkL ZALZO
RICEEL, WHEPHRBFSETLE S,

HOBSEIEOE Y FTHEINE, BEMAF 20 TUL I L6, FLIETCRBESRE
FLIKYEL LbEEYDH L, L LEDL, HADRLEZEEMEORTDIEY, HIE,
IKOBBLE L E-> THHEBINGDT, BIAVEFLIL? G L v TH L CEERIIRE L
WrET A2 LRTEL0, HUMOpHEIBMIZCTHADIZ, T TELTWIZBOEY L
ENMTERLDODH A L RHHAREETD 5,

b ETRBEL FARFFEL A 6 Nk DI, BEEE{LY, SEFRBRIOSERBER»HEE
HiFtesizod b Litked’, THREMOpH MECTHA L EFBEBL T3, 2D LD
REEMELIOILLLAFIXCE L IOAYVAEELVI BBV H L, IO OBBIEANT
HEDPLELLHh—FIZIOECIZT ADRERTHA S,

4.3 |BOEREDBEBK

BEEMRIZ L » THBY L TORT AV ERB, 7rh) LHESRYIAEMRT 5 2 Lid 1
PHILHIZEYD, LY OEMEPECISESLAI A GRBT AEEN I LBOEBTRYA &
NTLAZEEETOTUED, L LI EBLTAS LBPIATHRILEVSALECIZ LR
MO I e BV A LZBIRL T3, 2O LI LRARRTRD B,
HERVIEGVIESEIHTRPEERRIIL > THERPPER LTI LT3, HITKE
TE»CROOITVAVER, THA ) THEBLEXMBTE2I LY TE 5, o THIE
FOEEPTLERS N DIIET I, S 2EBRYOTRISNARML Y RV
TTHhs, TOZLRETHTROT v Y E(PHEIGECRBKRDGEIZHCO, RE LF L
TEC)IZbBMRLICHIBETH 5,

4.4 KB

BIZKOBRMEAIXEREN 2T S L/CIRIBEMIE L L TARMKIEL L b kb L {monT
VB, BIFROBRMELSERE S tuicbigid TR EHO T REYEC S L HREL T 5,
BRI CIRALICE LT, WIKICEEPRIBE VA ISR L pHOK FIIEESZ 6 kv, K
RKDEEPRBENR T A )V ETHET 22 LTS5, 73 ) ERY A BIESHDBIL,
FIREDERLE Lo THIRIN S, —RCEEOECEE IALORISIE S ETL, K
IR SR L IHRK, DAV TRDTZ VAV EXED LI LIZL 3,

b EOEM AR CEE L RORIZEM.66X10PmP L REON T3, BoHiDF & £
1/3RERKIL-> TR BDT, BIHAT 2IIKOSRIZFERT0.44X10%m* & X
5o AR OHCO; i I120.5X 10 mol dm™3TH %, T NIZI DT v H Y EH HLPHS.5
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$ CTORBMERILPRTTEET D 5,

OO FHOHMADI B L 20D 2 HRIXAD L ZARCITAA TV, ERNOMIBOIEL
A EiXpH6.5~8. 00FEH 1 H 59, © { 2 DFBIREEEZ /R L Tk 355, 2 DEEIIZKIL-
BRIEHNTHL LV EL,

ek Adirondackilidti iz ® 2 M OpHIZ b E OB IR L TH 2 O BRI F-> T T,
OB FEZpHS 5L TE#RL T 3, ZOBARMO» CBERNOBECLL bDTH S,

VU LEOEEDGTRIE, b EOEIK - /RS EIEL P 2 TEElEizhadvd )
CRZ3, Ly LEEBRLT L ARBNTR LG, WAKCEPHEENDDH 2 Lo Th 2hIE
RonTe s, &L CIHERFOMIBOLARIBHERSORES S L b LEv R, Yo
RIS - TEC RS THSEY S AL CRBELRT I L3 2bh b, 2OL5 LR
BREENOBEXPZIHCE VL5, fto T, RKBIEILORIKPIEZ 5 12D IRILEHRFD
WBOX=2Y Y REETH 2,

5. EHVIC

BETEFIXLABE O KBINE > O AR REL TS CREMETCH 2, BETHIHRDA
ARBIML22Hb, ZHUCMA TR PEFB LR EZEATC S, ZORDICEENE
WEOREFR IR OEMSEICIEN Y 22H 5,

{LEBEIOHBER LIS T 2 L PBIEMORECRET 2 12D DEANFHTH 5, 0
BRI g, TELREC L AHERERLC T v —XE s 2 TEL S, L LENE
ERTAHIEIREDDTHEHELL,

BifE, BRUEMCE L TRESNIARXDORIFRAEARLDOH S, 2D L AR, EERD
BIED A CIRMBR SN O I L R I IEES T 5,

SEHE

1) Irwin J.G., and Williams M.L. : Acid rain : Chemistry and transport. Environ. Pollut., 50, 29
-59, 1988.

2) Charlson R.]., and Rodhe H. : Factors controlling the acidity of natural waters. Nature, 295,
683-685, 1982.

3) =M I, HEENS, 1954

4) BRRITRR | BRIEAE GEED (PR 2 £R), KAEFRIE, 1990.

5) —EME - MERORBILE, L LHHE, 38, 17-21, 1990.

6) KiMTAIME : BB 1230 2 BT HIORBILFRIME, FORTRRHELH, 1991.

7) EERER BN & A, FETLEREL No.4, 162-167, 1989.

8) BRIRTERIERIARRET 2R TRI | BRIETA SRR R G S, 1987.
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Pesticides in the environment

Tadao Yamada

National Institute of Agro-Environmental Sciences
Kannondai, Tsukuba, Ibaraki 305, Japan

ABSTRACT—In 1989, the production of pesticide formulations in Japan was
totally 535 thousand tons, being 415 billion yens (Fig.1). The numbers of regis-
tered pesticides after the severe checks were 6,274 composed of 424 active in-
gradients. The pesticides was very useful for control of crop deseases, insect pests
and weeds. The weeding labor time for paddy fields decreased to almost 6%
during these 40 years owing to the herbicides (Fig.2). As shown in Table 1, the
application rates of some new pesticides are lower than 100 g/ha, while higher
than 100 kg/ha in case of some humigants.

Soon after the application of pesticides to paddy fields, rather higher contents
of pesticides are detected in surface water from the down streams, and then, the
contents rapidly decrease in general, as shown in Fig.3. The contents of an
insecticide fenitrothion in soil after the aerial spray over a forest were traced
during ten years (Fig.4). Two models of pesticide residue in soil are shown in Fig.
5. The microbial degradation plays an important role in soil, and are enhanced by
the repeated applications in many cases. The pesticide contamination of ground
water is a matter of concern. Many papers on the contamination in U.S.A.,

Canada, and Europian countries were published, but, few in Japan.
1. FUL®IC

T[N LREDOHEH, RRA M —NRAINREORSRGLE, BEMHL ZRICE
5 RECGRMEC AT 2 HAMBLEERY TEv, 22 TR, REEHOZRK LMES, L
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CEREHhO#FNEC e THTOFEE R LV,
2. REDOER

7D BERRHEORKIEL E & - T, REOBHEELV L LY, DDT - BHC -
PCP - 3 F4 » - Gkl EHRDOREHEMCACHEHINTREFRE EOD Tt
HOMEEINLEEILLBEL, 2hiifoT, BLUEEP G-I LVCAE FEbN S
I uhote, TEREOEEREL VY, bIETINEI ARBASKI N T 523K
6,274, BRI E L T424TH 5, THTEESNWIHMRSEE, H50132DEAW
DAL - REEER - WEAL L MA THRER L SN20TH 5%, WHOEEF (1)
$53.5H by, SHTY, I0EHTH 5%, HREOHBIRERCEALEARLRBYET LD
T, Rtz 6 N2 EROE~OEFHVEBEM v~V THETL, FRERERZIZAZHO R
—~H—DMEREEME LY ODH B,

BEFFEHINLDIX, ZOBNLHMEOLDTH2, EEMORER - HEOBRIZL -
T, BHOCRELICERZD Y A EDAEIIL Y, & 6 TR HITHR M2 AT 5
CENHRILLo T A(E2), BEINTEY B - FELZECLY - T, BREFEHD
WG bhE, SR E L b CEE - BB L ERAMIC o RiERRARYITh NIz b

- R
it (ﬂﬁ"f)m
80 A

4
60

F3

40 A

20

T T T
1950 55 60 65 70 75 80 85 89
ROE £ K

1 bHYEIC R 5 REUREEOHR
(REDDHW A, RIEFEE)

Production of pesticide formulations in Japan
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(R Hi R 2 -15)

Decrease of the labor time for weeding of paddy fields

ODTHY, RE¥LHMBERLZCEELONS, EFCBEDVLEICERS AR, RBRE
BTTHINL P LOCREMBOAEL 2B $ MiIZET 2, 20K B
LoNBE IR TE T 5,
BEANBTOIHEEIRR THEY, 2OELEHERY) VBT AT V- h— A} 12
EEMELEEDERARALAMT, EMcst¥ 2 BRERE2A L, BERCHERNES N
RF v, WP REQOFELE L s FTEELWRLEE L LT, B - KIS - i
B TEERENE - RREL ED AT L5, 107 b OERERARIEEI00gHiIi%RTH b,
BolE T, ANVA=vIRERBRERLE, 1gh—X—0BEL ZERARINTV5(FR1), 2
BN DT I0kgD A — X —TH 5D LR L TR THETH Y, BRORETEHIELE
ABETEELRETHS, Lvl, LERmBEETYE, ZOBRGELT o CHLERE
T, HDARETEPTR(ERBET A2LEYH b, REEL L 2slm»H 2, L, (A
RATIERLADOUBEEI I L2 LLEETAILEY D B,

35



xR HEEL Y BEOMHE K
Application rates of some pesticides
(per 10 are)

H o o A HHE  AMRSEE)
BR¥EL CNPRIFI(9%) 3kg 270
Ny ARMT O Y AFARFO0.17%) 3kg 5.1
S ar7uyF ki 0.07%) 3kg 2.1
* X477 VA (12%) 0.6L 72
77 = — b HEH (41%) 1L 410
H RERIEKIAFN(60%) 10kg 6,000
it MEPZELAI(50%) 0.1L 50
XAT 7 o RENG%) 3-30kg 150-1,500
A v & ZIRIER] (50%) 0.1L 50
T h7zr7u w2 2RAH1.5%) 2.5kg 38
(A% D-DHI(55%) 30L 16,500
zaun¥ 2V v AZERIBI%) 20kg 16,000
Bl X Fov L AZEHI(98%) 30kg 29,400
R H AL T U BHEI0.2%) 3kg 6
A4y 7uFx 5 o BEN2.5%) 3kg 75
TPN##(4-10%) 4-30kg 160-3,000
PCNB##1(20%) 20kg 4,000

3. BERICHITAEDOERE

Ed - TEL E ol TRAS Wz B3, ERLEEMNEMCERT AL E LI, 205
FARIAZIS U TR - KR « L FRIBEPICIR I L, - MEMLECI->TaEsh
Tl BRP R U 2HRIE, REOFELRIERMFICLI-> TR B, — BT,
—f%i, TEOEIE CEy THE S i AEO—IBIX, AR O- TRBERET 5. 272,
TEIRCAHE LD EROREDO A R L Y RRHFABITLRT (, KRIEC- R
EO—Ib, REDIEELE LI WYRIAP~BITT 2, RAPTR, KBk L 25@RO%
FHIRKECEHEEINT B,

REBARETIE, BEPECHEARITI~KRHRET 2 2 Eotbe, KRO BB IR
FRACE—2 Ly, ZOBREECETHAOCNRSE, E3 R Z20—FITHY, Wik E2sEE
EOFHRILLFEFL CAMEENORERBEOZGHMZE/L LAY 61 59, #)Ipkdh B3R
B, ZOMEBICH 5 REOHEARIL, M - RBREML E L VBB R )IIKkDRIR
CXoTRL Y, RERELRIKBEOMOBML L TR o2 BERILE, H2 0
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HECHATARLBEOUEI ITHbN T 5, MPBKEEDEHCERIZEKRS WHAY»DH 5,
—%, BABE~DERHLE, KEEEEEEOHCRRIZE RS WHmn b 5,

B CHBFROI D ICERY VRl ~Y 27X —8A6 LA, EHIIHTMROBIA - TS
HFTT 5Lz HE - RRIBITL, 2OERBR~OHEVFEINLTC2, M4RXZD—F
BT, TEFOMEPDIREZRILZ 10BN E - TEBITE LICEETH b, 2RI LBE®E -
B, BRRPERERLECI EERLTESY,

TIERTRER, HEGEYDH 5 LI EOMMIRLT L, 14 VA - BERAY
SUHERDEIDOREN L > THAL THRFEIN S, &I, BAF VIZRIBRESR, B
A XV RBIBEPTHC, TIE~NRBALLZREVCHEBETHY, L bEEE2EET 2 cfewv, BH
BHENOR L WEDRCEAF~AD 24, EWiERLRIL LA LELONS,

T3 KRR ETRER, BrOMAEMCI-oTHmINs, L, TEhiiir s B
MRDFELWMTIMEN I D EELONT V5, MEMSTRORE - B i, &
5> - M - BBER - KBRS - e DMDIFWEL L ORMIZL - THRO TERTH 5, —fikic,
Fl—RORELMRYRLBHT A2EIL Y, BMEMOMREEIEE L Y, BEL DR
ZHErED 6B, ,

FIEAUCRA LRI, Y RFE2 DFENIC L - THEBMES > ISHRT 855, KEC
HREE AT 5, B5 i, SEXAe, DEPREEY 1 FORELEE 1 RBIMERL LGS
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Models of pesticide residue in soil after annual applications of a pesticide
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PROTLLEZLLROY, BMRTRESL->THY, ZOMBLERALLL->TE T
21738791 19844F . Cohen 6ViE, 7 AV A DISHMTI2ZRE DM F/ARIF RV RD 6 icE X
HELIRD, 20, INLOKEPLOMLTY 5, HTKBREEETZOLRIELLE
(K, —EHEEPHS I A LBEHEIRII(C, BRI BHTRERIZIZIS DXL 7dh 5,
=2, ZOMMOMTKIZE THELS REVRBLERZELCLBATHY, i, [ OE
ROBIIZL Y, LINIFENROFFLRENTRALIEATH 2, BEDHACR, #
FeBERLLZCEC, REBHHRFL EQERPWMET 52 LI L - THRBEARKEIL T
529, LT~ EL LTHEDBATH 5,

BECLZMTARBROEIIPTORGL LTKROL I REFPETFLNRT 30,

BEOFMSE RCIETPRT, RBEURFEINC((HMMELIC VI, @, RN,

BH L R, EHELE

TRORM L, G, ke, BEWIENE, TKRORR, WELE

HEHORM | EE, A%, RS

T[S | B, REE, &, X

FRPEILIBRED—DDI v—7"1%, EDB, DBCPZ £ 043 AZRAIT, 26 ik
MY zonzF ey LRICHERED 0 X AMELAWTH Y, TR~ L 510, B
ALY DFEHEN ZC, T OMEANLT T, EHPEES T %, aldicarbid 1IEE RS
RARDBHRFIT, KBEUSRTL, 2OREWIRCBUPTILRETH Y, FLOHTKE
FOEFIVREINTV AW, TIIIUREDMY 7Y REHANL, 2 DIRFLERDT
D, ZHTHEEPHECIN T30, 206 DL ERORERPHEEOBRFIFHR DM L 3
NZIUENTCBELE LS,

5. EbYIC

HEBEAD OZRMECUTORCIHERY, BEBRBEOHE N LT, BEIML
BWE3IN, ZONAELRI{EEFESNTETV5, LrL, H20BEFCI, RBREETTH
SN RN, BETEC TV 20T, 4R L VKXEOF VLR EZLONB, &7,
SRR OESCL Y, MBOREBREMMININS LS ZkoTal, KA -Kk-BRELE
»OoREVREINSG I LR, BETHEEROSTHEY RO ONLLHEAYZCLLTE, ©
B LOETRLZCDT, HEMEZ SO TRMEREDL(TAILIYRELF L LN S,

SE
1) Cohen, S.Z., Creeger, S.M., Carsel,R.E., and Enfield, C.G. : Potential Pesticide contamination of
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Environmental Radiation Pollution and Human Health

Hiromichi Matsudaira

National Institute of Radiological Sciences
Anagawa 4-chome, 9-1, Chiba-shi 260, Japan

ABSTRACT —Reference was made to the present knowledge concerning health
effects of ionizing radiation based on follow-up studies on atomic bomb survivors
in Hiroshima and Nagasaki and others. Except in younger children, no evidence
has been found for significant increase, in particular, of radiogenic cancers follow-
ing exposure to doses below 0.2 Sv. Exposure to 1 Sv is considerd to carry a risk
of 5% of mortality from radiation-inducced cancer.

Then, consequences of various radiation accidents with known level of environ-
mental contamination were briefly reviewed. Among the large events thus far
reported, that of Techa river in south Ural in 1949-1952 seemed to be only one in
which were reported detectable late health effects with risk estmates in members
of public living in the affected area.

Consequences of Chernobyl] accident are being reported variously in official and

unofficial documents. Except for about 200 persons who received initial acute
exposure, the increased incidence of late somatic effects such as cataract of the
lens of the eye, leukemia and thyroid cancer, etc has not yet been confirmed.
It is hoped that Soviet scientists may establish suitable cohorts for follow-up
studies to determine to what extent the exposure experienced in Chernobyl
accident may affect the human health. For this, international collaborations are
under way.

Claims for increased cancer incidence or mortality in Utah following atomic

weapon tests in Nevada were not confirmed. No health effects have been reported
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after accidents at Windscale and Three Mile Island reactors.
The effects on natural environment including those on living organisms other than

humans were discussed.
1 HEHEHE( & AERBE

TREHRAEIE ¢ ORERIL, AT L NERERIE S, 28T L RFER) X <. A EH)
BE LR EDEICD3IDESEHINSGDY, EBRLRINLOMASHLE D B VILIEY
BbEDEY L b, MEHROBER SR GEIE LITACEDbNZ) LEEMCREI3NS,
BB HEOBRLN AR S » T, 2 LBREENE, DR, YA 206N
5o MR (HZERD S OB (R RERE) 3, SERNZEOBRLEEALC->T LV,

BEHRORMEIL, BT EREBRBICL - TR, WEHORATICL 3L, WHOE(R
&, KK, ZROBEHE) & £ Qo N RBERETE D TERS R b O, EEEE (A
My, FARIRE, S, SRIEEME, fOEE, S8, WRHBE), KGERER, U ooekik
ik RE, HEMORE - REDOEE, BAHBREOHMERSETH 2, M@ o nldy
2126 DIk, BUEEE (8EY L ovB R, A, BEESYRECE, OEMLE 24
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Recent water pollution issues in Japan

Yoshimi Umezaki

Industrial Pollution Control Association of Japan
1-17-6, Ueno, Taito-ku, Tokyo, 110 Japan

ABSTRACT — The result of the water quality measurement of public water area
in 1988 revealed that the non-compliance of toxic substances such as cadmium,
lead, cyanide to the environmental standards was 0.02%. This figure is constant
since 1985. On the contrary, the results on BOD and COD were poor.,ie., the
attainment of environmental standard was 73.7% as a whole, and BOD for rivers
was 73.0%, COD for lakes and seas were 43.3% and 82.7%, respectively.

Since the attainments of environmental standard on COD are low at three closed
water areas, Seto Inland Sea, Tokyo Bay and Ise Bay where the total pollutant
load control has been adopted, the 3rd stage total load control was recently
enacted. Recently, the pollution derived from factories is remarkably improved,
however that from household effluent is still serious state because of low exten-
sion of public sewerage system (about 40%, 1988).

As for marine pollution, oil-spill is most popular. Environmental survey of
chemicals in sea-water, fishes and sediments carried out by Environment Agency
indicates the presence of traces of PCB, pesticide, organo-tin compounds. Recent-
ly, the presence of dioxin in a pulp-mill effluent and fishes was reported.

Though acidification of lakes by acid rain is not prominent in Japan, precipita-
tion of low pH is observed frequently.

Improvement of official water analysis methods is now in progress. It contains
adoption of inductively coupled plasma atomic emission spectrometry, furnace

atomic absorption spectrometry both for metal elements and ion chromatography
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both for simultaneous determination of inorganic anions and alkali-metal ele-

ments.
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Stratospheric Ozone Depletion by Chlorofluorocarbons

Takeshi Tominaga

Department of Chemistry, Faculty of Science, The University of Tokyo

ABSTRACT —A great concern has been expressed for the stratospheric ozone
depletion by chlorofluorocarbons since the first warning in 1974. In fact, the
predicted ozone loss has now been observed globally ; dramatic destruction of the
ozone layer has been observed particularly in the stratosphere over Antarctica
(ozone hole). Chlorofluorocarbons (CFC-11, 12 and 113) with very long atmo-
spheric lifetimes are responsible for the stratospheric ozone depletion and global
warming as they accumulate in the atmosphere. The atmospheric concentrations
of the chlorofluorocarbons have been increasing steadily both in the northern and
the southern hemisphere. The vertical profiles of chlorofluorocarbons measured
by balloon sampling reflect their UV photolysis in the stratosphere. The mecha-
nisms of the stratospheric ozone depletion through chlorine-catalyzed reactions
and the Antarctic ozone hole formation through ice-catalyzed reactions are
discussed briefly. The environmental impact of chlorofluorocarbons and the
current state of countermeasures for the ozone layer protection are also reviewed

in this article.
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Health Effect Episodes by Environmental Pollution with Heavy Metals

Kazuo Nomiyama and Hiroko Nomiyama

Jichi Medical school,
Tochigi-Ken 329-04, Japan

ABSTRACT —Dietary intake of methylmercury through fish induced an endemic
of serious neurological disorders in Minamata area in 1956. Methylmercury was
found to be emitted from a factory. Minamata disease were endemic again in
another area of Niigata after 9 years. Total number of the patients were 2,920
by the end 1989. Cadmium, which were eliminated from a mine, induced Itai-Itai
(Ouch-Ouch) disease in Toyama area. This episode triggered to perform a large
scale health effect investigation in Japan, which revealed some renal tubular
dysfunctions but not any Itai-Itai disease in other areas contaminated with
cadmium than Toyama area. Total number of patients were 128 by the end 1989.
Arsenic intoxication was found in 1971 for the first time among people lived
closed to arsenic mines. Patients were 161 in total by the end 1989.

Local environment had been contaminated with mercurials or metallic mercury
in batteries or fluorescent lamps and those emitted from factories, but no health
effects have not been detected so far. Organic lead, especially used as anti-
knocking agent, polluted air especially in metropolitan areas, but the pollution has
been improved by the use of lead-free gasoline since 1974. Drinking water was
contaminated with chromium accidentally flowed from plating factories, but no
serious health effects have not been found so far. Copper eliminated from mines
contaminated paddy soil and induced poor harvest, but not health effects. Beryl-
lium polluted neighbourhood through dirty closes of workers or wheels of trucks,

but not induced "neighbour disease” in Japan. Organic tin has polluted sea water,
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but the contamination of Japan sea-water is not so serious as completely to stop

the production and usage.
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Collective effective dose equivalents from medical and occupation exposures in Japan.

Takashi Maruyama

National Institute of Radiological Sciences

ABSTRACT —From point of view of risk estimates from radiation contamination
on the earth, recent medical and occupational exposures in Japan were reviewed
based on the results of nationwide surveys carried out in the National Institute of
Radiological Sciences in Chiba. The effective dose equivalent was calculated using
experimental data on organ or tissue doses, according to the formula recommend-
ed by the ICRP-Publication 26. The resultant collective effective dose equiva-
lents from diagnostic radiological procedures except for X-ray CT examinations
and occupational exposures in Japan were 210,000 person Sv and 116.4 person

Sv, respectively.
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T OBPENC B BN X AT - R, ERERBRELE (N - SY)
Collective dose equivalent by type of radiation work from occupational
exposures in Japan.

Tye of work Number of X rays Gamma rays
yp workers Detectable* Detectable*
Medical:
Doctor 48,952 13.0862 1.6082
Nurse 758 0.2964 0.0128
Techinician 21,347 11.4156 1.2687
Others 16,223 5.4743 0.281
Subtotal 87,280 30.2725 3.1704
Industry:
NDI*** 3,007 1.5023 1.4197
General 31,131 1.4872 3.6118
Subtotal 34,138 2.9895 5.0315
Research & Educa- 27,139 0.2033 0.4645
tion
Atomic energy
industry**** 11,427 0.0171 2.6830
Nuclear power sta- 50,010 91.6900
tion
Total 209,994 33.4824 103.0397
Medical:
Doctor 3,496 0.3250 0.0509
Nurse 27,378 4.1227 0.4579
Techinician 2,131 0.2636 0.0063
Others 9,462 6.2808 0.5927
Subtotal 42,467 6.2808 0.5927
Industry:
NDI*** 30 0 0
General 3,827 0.0064 0.0132
Subtotal 3,857 0.0064 0.0132
Research & Educa- 4,337 0.0703 0.0084
tion
Atomic energy
industry**** 90 0.0016
Total 50,751 6.3575 0.6159
Total 260,745 39.8399 103.6556

X, yRH b T143.4955\ - SYyTH 3, TRTOEBIZIOCT—ADHI Y DPHOHRHRE
R, 550uSvTH 5, EMEHITKE, EREBROREESD ANEIX129, T4TAT2EDOKI50% & &
o, BFhREBFEOAEK, 50,010 \OH2.6/5ETH 3. L L, EBREHRO—ADI Y DFH
BB EIL, W3L0uSvTH b, RTHREMEDL,8BuSYTH 6ETH 5, 212, REARD
HIRGEDHNBG Y X L 2D LT, BF A REEMRTRIELAEY yIRIZLBLDTH
%,
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®2 WROB L LEIC I L XEIRBKRE L 20
AXBEESROAD T 5 gD
Comparisons of diagnostic X-ray examina-
tions in the world (UNSCEAR)”

# AL1,000A57: 9, XHEELS
b1z b XK bhizvo AR

IRARY A 270 19,200
hE 259 16,400
2n 7 211 14,300
A% 180

77N 179 13,400
FY 166 13,000
Fa—v 139 11,000
A¥ya 70 15,000
I 80 70,000
%4 34 —
F472V7 25 90,000
HA 1,380 2,500
HFE 1,016 3,200
745K 958 -
v 958 -
EHEAY 863 -
75V R 835 2,700
K 790 1,800
AX)T 744 3,290
Pz 648 -
IV x— 641 -
AT L—~F 494 -
HeH 488 5,000

ERELEY B BRI OES T L b v, ARORESRZ - 5 XHBCT, FEHL TV 5
MRS 2% 2 DSRL £ BHFTO XM MPELI RT3, 20D d, XHEEMREX
@B ENLT2, R2EKERIV—ORERRL L LD DT H 529, 19864FD
—IE 2 E O EFREETE S O X, WAE8THIRTH Y, ER—
AHzy, —FERCHAMOXEBEBSY LTwa 2 Lithk3, XBOBBHRIM1IE4LTE
FHThY, 2neBEHAIcA2 LEIDE 5L 605, WEBE»2HEDOK40%
PLOTCE, BE1GHT2Y DB MTH 5, —HHic h ORI, YV VY
2B % v 5 EEREILESE AR, NV U AEBREDHANINT D 5,

EEMERESO198EMRE L 0, HROB b LEIC U % XR2W L 2HTHX
BEFEAKE, R2OL3 05200 THY, B EHOBKEFEYVECZ LERLTY S,

4., RUOBRBUB L EFARDRELE

WA CALRERED 6 O IR T 5348, 1977 CICRPYEIE L ICEMRBELEY R HC
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®I1 HHYECHUABRERRC S A2 EFEDHBFELEN - SY)
Collective effective dose equivalent from occupational
exposures in Japan.

BESEHR - & 2 BEIEMHRELR (A - Sy)
* B AR EHEMNGELE

13 % 129,747 20.59
T ¥ 37,995 8.29
W - BB 31,476 0.70
BEThI% 61,527 86.82
& 7t 260,745 116.40

5DOVERT H 5, ICRPHPEIE L To s MEREW, 2L, EORELEH QKR TH
Lboha,
He=3W;* H;

TIT, Ho RS CBE L ICES - ST ORELRTH 5. ICRPR, AMKOERE
LIzZ 7 v baicflr e HaD 6 AST 2 XF o200 T, BHZEMPIZH T 3 BBEHRE D
12O DEMRELEY, KFOLANVT—DBRELTHFA TV A, 772 P 2ERIZL 5
B HEGROMET -2 b H 29, INLDTF—XEXBF 0L T, ¥k L CBRENCMA
BESTOBABEH I Y OEMBELB LB LY,

RIW, RIDECETCTHE LCBESER L s BEHIEDBRELRB2FEENORLTY
B, WHTENC B 2 BEMIR I L 2 BRI EMRE LR, 1988FE B TIX116.4N-SvT H
212, REHSEV—EERIIIPHOFMRELEIR, —ADIZYHI50uSVvTH %,

EREIRIZ O T, KEHRCRIMEEESOEASRE, BEHOWBKIIL Y, F—D8HT
HDoTHEMODEZFLECACAL 77 2RI2L- T, B HERBEREL S, 2ED
EREE PR L TIbOIEERE L - T, ERKGLEOLENERZIEEL, £
EEHLEBbh s REREE L, XER2W, XEENRDS, BEFZE R OEE XS0
20T, 1980FEROFERERD CHE L LI R L EFIENERLE PR 4 R, X2
Oz I XBRCTPDSR ERBRX BB EIE I N T2 v, XBCTOZBI AR, HE,
BmLTe3226, XBCTEAD 2 L2 L 2 EHENRELERI» L OKRS LEL &
5 EVTRENG, FIRXIRRI 2 Bru fo i aHR2IT - & 2 RHIEMRE LR, 214,000
ASviHEINL, TDIH, KR XERIN-L5bDTH3, ZOEPLER—AD
RYDTEMIZULEDNGELRYRD 2 &, H1.7TmSvE 2 5, EEREE B 2D 19884
HEE, HROPHOLERICACALFEY O —ERIR I 2 —ADIZH OEDRENE
PRIDEICHZ T3, ARKEHED 6 OEMGE YR, FHERERUKED 6 OREHE
X AAMBAIRIC X 9 #90.8mSy, T N Uiz & A NEHERHTHL.ImSVvTH Y, ZDMOKEHE
WED O OPBHEIR L E DR AT, H2.4mSvTh 5, EFERIC L 2 —ADH 20 OEYEE
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Nuclear medicine
(diagnosis)

Mass screening
(Stamach)

Frequency of Radiglogical Diagnosis
Radiography

Nuclear medicine(diagngs
Mass screening(chegt

Collective Effectve Dose Equivalents

EHVE B U B RGHRZE O FERGFE & EF]
FERELE (N - Sv)

Annual frequency and collective effective
from diagnostic

dose equivalent

radiological procedures in Japan.

K4 WROPHPLERICACALREE» G 1EBZRZT2—Ab
h DENGEELED
Annual effective dose equivalent from natural sources?.
=r$ = =N
[T FHMEDFRE L EmSY) i
SEEB Wi A
FHH
I BHER S 0.30 - 0.30
B 5 0.055 - 0.055
TR IR SR - 0.015 0.015
IS 4E G TE
AU H-40 0.15 0.18 0.33
nEe ST 2 -87 - 0.006 0.006
v 7 ~23835 0.1 1.34
VI U-2380 607 234 0.005
MY U £-230 0.007
53 1-226 0.007 1.24
I NY=222h 6K = u-214 1.1
$-2100 6K e =7 4-210 0.12
MY v 2-232751 0.16 0.34
FY T L-232 0.003
STV L2280 07 T U L-224 0.013 0.18
7 N v=-220% 6 7 v v-208 0.16
= 7t 0.6 1.6 2.4
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Methodology for artificial mitigation of environmental contamination by radionuclides and
its efficiency to decrease internal dose

Masafumi Uchiyama
National Institute of Radiological Sciences
4-9-1, Anagawa, Chiba-shi, 260 Japan

ABSTRACT—In order to mitigate health and environmental consequences from
the Chernobyl accident, the following various countermeasures have been im-
plemented depending on the basis of radiation protection systems in an emer-
gency . evacuation, relocation, prohibition of marketing contaminated food,
restrictions on domestic foodstuffs from affected area, ban on whole milk con-
sumption, control of water supply and so on. The countermeasures taken in USSR
after the Chernobyl accident was introduced with the evaluation of effectiveness.
Not only situations of contamination but also perspective doses are considered at
the decision making on countermeasures. Effectiveness and cost are also consid-
ered. Prophylactic uses of stable iodine and Prussian blue are another type of
countermeasure to reduce internal dose from radioiodine and radiocesium, respec-
tively. Effectiveness concerning decrease of internal dose varies widely between
measures. Countermeasures taken permitted a 5-20 fold reduction of thyroid
! doses to children and a 10 fold of decrease in internal doses. Life of 7000 man-
| year will be saved in the population living highly contaminated area and 80% of
individuals was projected to be of less than 0.35 Sv of lifetime dose in the

controlled area in USSR in which all regulation can be removed.
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State of indicator insects in Japan

Mamoru Miyashita

Environmental Biology Division, National Institute for Environmental Studies,
Onogawa, Tsukuba 305, Japan

ABSTRACT—One of environmental problems on a global scale is the extinction of
animal and plant species. However, the extinction or decline of wildlife occurred
close at hand. The causes of the extinction or decline of insect species are various.
About 253,000 hectares of forests was converted to urban land use and agricul-
tural land in 13 yeares from 1975 to 1987 in Japan. The habitable environment

for butterfly species such as Luehdorfia japonica (Gifu butterfly), L. puziloi (Hime

-gifu butterfly) and Sasakia charonda (Emperor butterfly) is shrinking as a result

of deforestration and housing construction. While, paddy field decreased by
580,000 hectares in 27 yeares from 1961 to 1988 in Japan. Freshwater species
such as Nannophya pygmaea (Hattcho dragonfly), Luciola cruciata (Genji firefly)

and L. lateralis (Heike firefly) are threatened by the destruction or deterioration
of their habitats. On the other hand, the cause of the extinction of Lethocerus
deyrollei (Giant waterbug) was the spraying of pesticides in paddy field.

There are two golf courses at the foot of Mt. Tsukuba. As a result of the
construction of these golf courses, the habitable environment for indicator insects

such as Epiophlebia superstes (Mukashi damsefly), Tanypteryx pryeri (Mukashi

dragonfly), Terpnosia vacua (Spring cicada), Genji firefly and Emperor butterfly

was destructed.
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Causes of decline and extinction of insects species, indicator of natural

environment.
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