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Abstract 

In Tokushima Prefecture it have been done survey on the acid rain since 1974 and, actually, in 

Tokushima city we are making it in 4 (four) points. 

This abstract is about the survey results on the concentration of PH. ions and its accumulation in the 

rainfall from 1996 to 2000. 
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CD PH: ;;1/7 A tto!it 

EC : ~t$Bt~:: J:. J., nit 

@ Cl-' NO, . SOl- : IC it 

Na ' . NHt . K+ . Mg'" . Ca'" : IC it 

(2)	 /Fi%'i-'tl (olF7Ri%'i-t't) JJX:5t 

1 ~ra'4!f~:::X~ L-r v>J., lm:!tffl 0 - r rff~O)ilUJU: i)\; 

~7R~~~L~~~~~~-r~~~L, ~1nJ.,~~~ 

(Na' K· Mg· Cal ~ ICPit~::J:.l)/Fmt'tJJX:5tt L-r 

;:J<:36t-:7'J{, 2:.O)~l)jlkv>~::-:Jv>-r,±, *O)m~Jtt;!j*"Z" 

(3)	 7'-!7 O):!t1Jt 

7' - !7,±00 (~:lt1!l) lllF£:~,jiJf~Jt t fPJ**~::}J 4!f~:: 

1 t36, 2:.n~£*lj!f1Lt L-r:!t1JtLt-:o 

ill	 ~~*E~t~~ 

;j£- 1 . 2 ~:::$J3t~Ij:lt!!,¢.i:~IjO)~~~7R:i:llLfPH,;j£- 3 . 

4 .	 5 . 6 . 7 ~:::$OC~Ij:lt!!,¢.i:~IjO)OJi%'i-'tlJJX:5ti.J3t~~ff;To 

2:. O)OJi%'i-'tlJJX:5ti.J.t~:: -:Jv>-r '±, ~~~rn:7'J{1tll;fmJ~~O) 

t-:36, ~~7RJ:JY}O)~~r!Iw.J9=' ~::~1 nJ., OJi%'i-1'1JJX:5t0)*47'J{lfi> 

J., 2:. t ~::W:t:T J.,'Z'~7'J{lfi>J.,o 

1 tc, ~r!Iw.J:i: (OJi%'i-'tlJJX:51+/Fm'tlJJX:5t, g /m'/y) 'b 

.I±J ~~-t<h.t-:7'J{, ~illoo.II;fO)mJ:ill±~O).v>L l), ~*h, ,~ 

O).*O)m~~#lfi>l), m~O)~~.rn:~Moca<~r!Iw.J:i: 

~*36J., 2:. t 1±63m~lfi>J.,0 

2:. O)t-:36~r!Iw.J:i:~:: IJ,!l L-r '±, **"'O)~1i1!B97j:Jj~~,±~ 

7... rz; 

, :l*J&IIl*:I: (;j£ - 1 ) 

~JtWJ r.JJ 9=' 0):$ra'~~:i:1±3, 564mrn (:tiUt) ~725mrn CE 

#IIIT) O)~l!EIf*H::lfi> l), 4 :It!!,¢.i:0):$r.JJ-'¥~~~:i:'±1,399mrn 

~lfi>-:;t-:o 

:It!!,¢.i:~H::h.J., t~l¥iff~ (JUtlllT· ~ilJl¥im) 7'J{~<, ~~t 

ff~ (~~m' 1..1#IIIT) 7'J{j-'7j:v >flll10] "Z"lfi> l), ~~~:::wltlllT'± 

I*J~LlJ r.JJ:It!!~O) t-:361JJ ra' ~:@ t -r ~ < 7j: -:; -r v> J., 0 

-S7j:<h.~::}J~1j0)~~'±853mrn (l:ltIllT12:$9}J), ~f!'\:1± 

2 mrn (~~ mll:$ 2}J . 1..1 # flllll:$12}J . ~ilJ l¥i mlO:$11 

}J) ~lfi>-:; rz; 

~ H8 H9 H10 Hll H12 

~!1I;m 1,120 1,474 2,052 1,471 1,014 

{i#JBJ 1,423 1,132 1,389 1,284 725 

:W;f;:JBJ 1, 705 2,052 3,564 3,335 2,663 

il"1 l¥J m 1,698 1,634 2,009 2,099 1,138 

2 PH (;j£-2) 

~tJJ~,±~~m5.2~4.6,1..1#1IIT5.2~4.7, WltIllT5.2~ 
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v>-r 'b ;5='fi'i'J±<h. GnJ., 7'J{, Ji!fJ:ill~f*7'J{~7j: J., t-:36 t ~ 7... G 

nJ.,o 

~ H8 H9 HlO Hll H12 

~!1I;m 4.9 4.8 4.8 5.2 4.6 

{i#JBJ 5.0 5.2 5.1 4.9 4.7 

I;f;:JBJ 4.8 4.9 5.1 5.1 5.2 

~iiJ l¥J m 4.7 4.8 4.9 4.8 4.8 

3 PX-$tj.lJt~ (;j£- 3) 

5 :$ r.JJ 0) 4 :It!!,¢.i:~::i>'t J.,i~~5E: (.I±J) Jj{§ O)}J ~1j~1!EI t 

£:-'¥~fI1U±;j£- 3 ~::ff;T t i> l) ~lfi> -:; ts, 

~~fI1U::IJ,!lL-r1±, i~~5E: (.I±J) L-rJJ{El9='~ilJl¥im7'J{9 

JJ!El, 1..1#IIIT7'J{2JJ!El, ~~m7'Jq2JJ!El"Z"lfi>l), 2:.0)~~:>l3 

}J '±~ilJl¥im . 1..1#IIIT~'::lO:$O)I1}J "Z", 2:. O)}J O)t*~~7R 

:i:~<h.J.,t~~m9mrn, 1..1# lIlT 5 mrn, .ltIllT4mrn, Ml¥im 

2 mrn t 7j: -:; -r i> l), 5 :$ra'~:@ t -r~ 'b ~~~7R:i:O)y7j: 

waJ1EMrdJ (OfnX; 81FJl> 121Fi3t) 

~Jj{§ 
~i'ii1i (:l1!!.,\':O -~f5; (:l1!!.,\':O £:Of:M]'Il 

EC (us/em) 
294.3 - 5. 7 

(~iiJl¥Jm) (I; f;: JBJ) 

46.64 - 0.42 
(il"ll¥Jm) ({i#JBJ) 

33.78 - 0.00 
(il"ll¥Jm) ({i#JBJ) 

45.80 - 0.61 
(~iiJl¥Jm) (:W; f;: JBJ ) 

26.37 - 0.04 
(il"ll¥Jm) (:W; f;: JBJ ) 

8.01 ~- 0.01 
({i#JBJ) (:W; f;: JBJ ) 

5.10 - 0.01 
({i#JBJ) (~iiJl¥Jm) 

5.41 - 0.02 
(~iiJl¥Jm) (~!1I;m) 

15.35 - 0.00 
(~iiJl¥Jm) (il"ll¥Jm) 

39.44 - 0.33 
(~iiJl¥Jm) (:W; f;: JBJ ) 

14.38 - 0.02 
(~iiJl¥Jm) (~iiJl¥Jm) 

11. 00 - 0.16 
(~!1I;m) (Wf;:JBJ) 

30.3 

cr (ug/rnl) 3.10 

NO, (ug/rnl) 2.46 

SO~- (ug/rnl) 3.48 

Na" (ug/rnl) 1. 77 

NH: (ug/rnl) 1. 09 

K+ (ug/rnl) 0.32 

Mg'+ (ug/rnl) 0.27 

Ca2+ (ug/rnl) 0.89 

NSS-SOt (ug/rnl) 2.78 

NSS-Ca'+ (ug/rnl) 0.82 

SIN .It 1.26 
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v' fl 0) t: cl6, ilii'ili1lO)~9=t I:L::. tU:::J@f5!T ~ to) t ~ X. L? 

tL~o 

~'tlffiO)1:.$:l::: sor t NO,O)v'i'tLi?~*.!} L 'lv'~ 0) 

1J'~ 'iE~tt-J ~::::1t'iET ~ t: cl6l::: NSS-SOl- t NO, t O)iJOC 

.tt (SIN.tt) ~;Rc16 t: 0 :::: -r: NSS- SOl- l:t Non Sea Salt 

o)~-C", i4it:ffit: EI3* L 7d: v' SOl-iIOC~ *L 'lv' ~ 0 

SIN .ttO)~i'£'ifll:t~~m-r:<liJI), ~H3 fl ':t1O~0)12fl 

-C", .; 0) fl 0) NSS-SOl-iJOC ':t2.42~g/ml, NO,ili3t i?~ 

O. 22~g/ml ~ ~ L, NO,iJi3ti?~:to}~jliH:::fg:r L 'lv' t.::: t 

':J: I), a-t.-.tJ:::13v,'l SIN .tti?~*~ <1j0'lv'~o 

~f$:tt-J l::: l:t, NSS- SOtilOC O)*.!}i?~i'£'iHtllloJl: <liJ ~ 0 

tt:., 5~rdl~ 4$~IH:::J,<~ t SIN .tttHf:$1.18 (3 ~ 

5 fl), Jl$1.19 (6 fl ~ 8 fl), f}c$0. 97 ( 9 fl ~ llfl) , 

~$1.59 02~2fl) -r:<liJI), ~$l:::NSS-SOl-iIOCO)* 

.!}i?~i'£'i <7d: 0'l 13 I) ,* .Jl . f)c$I:t IPlf£OC t 7d: 0'lV' ~ 0 

4 IIlT~. (~~11h') 

5 ~rdJO)~tr!jfr.]~ (g/m'/y) ~;Rc16t':*5*, !ttl};'!"ttfX-c

8~i3t ~#~> ••~>.~m>~*m 

9~OC ~#~>.~m>W.~>M*m 

lO~OC ~#~>W.~>.~m>M*m 

ll~OC ~#~>••~>.~m>~iiJ*m 
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~#~>W.~>.~m>M*m-r:, .t'l~#~, J; 

.~O)~i?~~v'ftllloJl:::<liJ~o ::O))JJi:f5!t L'll:t, jIIij!ttl,¢.i:i?~ 

"tlXO).!ttlfi'H:::<liJ ~ t: cl6, '7 '7 rJ :/' j-," 0) ±Jl{O)~.h'J:i?~ I) 

O)J;ViJ~~ X. L? tL~ 0 

t ts, :l:tt-J~::: t:t 10g 1m'lyiltr1&-c- <liJ 0 -) t:1t'iE ~ tL~ 0 

N *tdJ 
1 PH O)1ll:t, fl !i!fJt-c'13J: -f 4 ~ 6 O)~I1!I-r:~fJJ L 'l 13 

I), !ttl,¢.i:ra'~:::t:t*~ 1j~t:t1j <, *J~tt-J,: t ~:H;ri1lll;rv'-c

:1tf$ L 'lv'~o 

2 Iltr!jfr.]:1:':::i~ L 'll:t, iE?i7d:-;;H~mT~ t.:c16t:::t:t, ~U 

O)tf(JV{:1Ji! ~ ~lI.T ~'Q:,~iJ~<liJ ~ 0 

3 -f O)fl!!. 

A,-1&0)a-t@ t L 'l, '¥$:14~1tJ: I) 11!!.1:E ~-c-0)w.J~~ ~ 

1illiT~::tt L'l13 I) , !Jf\.~l'9ff~O)L1Jrdl!ttl~':13't~~tt 

ffiO):l*i£iJ~rem-r: ~ ~ to) t ~ X. 'lv' ~ 0 

HS H9 HIO Hll H12 

~lJt§ 1t ~ -'f:lS]{ji (f1 :iJUJiii'ilj -JIlffr) 

EC 35.5 31. 3 35.1 28. 7 34.4 
(~s/cm) (76.1 ~ 18.5) (53.0-19.2) (81. 1~ 12.5) (65.9~9.2) (64. 4~ 10.5) 

Cl 2.58 2.93 3.65 3.05 5.60 
(ug/rnl) (6. 90~ 1. 33) (9. 33~ 1. 02) (1O.17~0.66) (6. 96~0. 52) (20. 76~O. 46) 

NO, 2.63 2.37 3.31 2.41 3.15 
(ug/rnl) (4.67~1.26) (5.79-0.96) (8. 93~0. 22) (7. 98~0. 80) (6. 76~ 1. 00) 

SOl 3.85 2.78 4.60 3.15 4.81 
(ug/rnl) (6. 24~2. 32) (5.76~1.44) 01. 85-1.15) (8.08-0.88) (8. 61~O. 81) 

Na+ 1.29 1. 59 2.06 1. 78 3.49 
(ug/rnl) (4.07-0.56) (4. 70~0, 56) (5. 73~0. 43) (4. 16~0.19) 06,74-0.10) 

NH: 1.54 1.07 1.02 1.00 1.69 
(~g/mJ) (2. 68~0. 65) (2. 01~O. 52) (1. 94~0. 29) (3. 39~0. 21) (3. 77~0.27) 

K+ 0.15 0.15 0.27 0.23 0.54 
(ug/rnl) (0. 26~0. 05) (0.29-0.04) (0. 76~0. 05) (0,87~0.06) (1. 61~O. 17) 

Mg'" 0.20 O. 16 0.36 0.26 0.43 
(ug/rnl) (0.53-0.09) (0.37~0.02) (1. 08~0. 03) (0. 59~0. 06) O.40~0.10) I 

Ca2+ 1.54 0.74 1. 79 O. 79 1.17 
(ug/rnl) (5. 70~0. 30) (3. 25~0. 29) (6.27~0.25) (2. 97~0. 23) (3.12-0.06) 

NSS-SOr 3.53 2.38 4.08 2.71 3.93 
(ug/rnl) (5. 83~2. 03) (5.47~1.27) 00.56-0.76) (7. 29~0. 83) (7. 62~0. 55) 

NSS-CaZ+ 1. 50 0.68 1.72 O. 73 1. 03 
(~g/mJ) (5. 66~0. 27) (3. 21~o. 26) (6. 05~0. 24) (2.85-0.20) (3. 04~0. 06) 

SIN .H:. 1.37 
(1. 67~0. 96) 

1.19 
0.93-0.81) 

1. 94 
01. 00-0. 58) 

1.19 
O.71~o. 85) 

1. 24 
O.82~0. 25) 
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~.. H8 H9 HlO Hll H12 

Jjj§ ~ -,¥:M]~ (J3lllj~~-~f5:) 

EC 31. 5 25.3 36.2 26.8 37.8 
(us/em) (62.4~ 14.3) (50.3 -13.7) (133.4~8.2) (57.3-13.9) (69.2~ 15.3) 

Cl 2.47 1. 59 2.35 2. 71 2.62 
(ug/rnl) (7.44-0.70) (2.44-0.53) (6. 73~0. 42) (5.16-1. 39) (6.82~0.88) 

NO, 2.66 2.11 3.53 2.69 2.80 
(ug/rnl) (6.07-0.76) (6.27~0.34) (8.42-0.96) (8.09~0. 62) (5.31 -0.00) 

SO~- 3.36 2.59 4.17 2.52 4.30 
(ug/rnl) (6.87-1. 25) (6.57~1.36) (13.44-0.95) (6.44~0. 94) 05.91 -0.65) 

Na+ 1.24 0.93 1.33 1. 55 1. 83 
(ug/rnl) (4.61-0.17) O.98~0. 26) (3.66-0.49) (3.37~0.56) 00.55-0.11) 

NH,+ 1.80 1. 25 2.00 1.30 1.84 
(ug/rnl) (3. 54~0. 63) (3.41 -0.32) (8.01 -0.51) (3.01~O. 07) (5.57-0.44) 

K+ 0.60 0.25 0.81 0.32 0.74 
(ug/rnl) (3.65-0.08) (1.09-0. 05) (5.1O~0. 13) 0.22-0.06) (3.87~O. 18) 

Mg'+ 0.23 0.16 0.33 0.22 0.37 
(ug/rnl) (0.61-0.06) (0.48~0. 06) (1. 51~O. 07) (0.51-0.11) O.95~0. 08) 

Ca'+ 0.64 0.57 1.15 0.68 1.47 
(ug/rnl) (2.41 -0. 18) (1.34~0.23) (3.82-0.23) O.39~0. 29) (8. 96~0. 09) 

NSS-SO~- 3.05 2.16 3.84 2.12 3. 78 
(ug/rnl) (6.12-1. 18) (6.08~ 1.29) 02.52-0.82) (5.67~O. 65) 03.26-0.63) 

NSS-Ca'+ 0.60 0.54 1.10 0.62 1.39 
(ug/rnl) (2.35~0. 21) (1. 28-0. 21) (3.68-0.20) 0.27-0.24) (8.56-0.09) 

SIN it 1.18 
(2.05-0.80) 

1.34 
(3.79-0.81) 

1.04 
(1. 54-0. 27) 

0.88 
0.46~0.55) 

0.95 
(1. 16-0.60) 

H8 H9 HlO Hll H12 

~Jjj§'4l~~ 
-,¥:M]~ (J3lllj~i'ilJ -~f5:) 

EC 18.2 20.1 21. 7 15.8 25.4 
(lls/an) (35.5-8.6) (35.2-13.3) (48.3~5. 7) (23.0-7.8) (46.2~9.6) 

cr 1. 77 2.00 2.34 2.09 2.40 
(ug/rnl) (8.25-0.59) (4. 19~0. 87) (4.98-0.53) (3.72-0.64) 00. 20~0. 51) 

NO, 1.18 1.37 2.08 1. 02 1. 79 
(ug/rnl) (1. 76-0.13) (3. 16~0. 39) (4.83-0.19) (2.92-0.16) (4.19~0. 62) 

SO~- 1.40 1.56 2.62 1.44 2.47 
(ug/rnl) 0.79-1. 04) (2.79-0.67) (7.40-0.61) (2.76-0.68) (4.65-0.65) 

Na+ 0.93 1.30 1.44 1.14 1.35 
(ug/rnl) (5. 11~O. 17) (3. 15-0.23) (2. 98~0. 46) (2.14-0.32) (5.15-0.04) 

NH: 0.39 0.26 0.64 0.20 0.45 
(ug/rnl) (0.87~0.06) (0.64-0.04) (2. 31~O. 04) (0.37-0.01) (0. 96~0. 02) 

K+ 0.11 0.14 0.26 0.09 0.40 
(ug/rnl) (0.21-0.05) (0. 35~0. 02) (0.73-0.06) (0.15-0.02) (2.72 -0.03) 

Mg'+ 0.12 0.14 0.23 0.18 0.22 
(ug/rnl) (0.61-0.04) (0.29~0. 04) (0.58-0.04) (0.32-0.08) (0.'51-0.04) 

Ca'+ 0.42 0.43 1.00 0.65 0.64 
(ug/rnl) (0.92-0.16) 0.45-0.02) (3.44-0.23) O.22~0. 21) 0.65-0.04) 

NSS-So; 1.17 1. 23 2.26 1.15 2.13 
(ug/rnl) 0.58~0.42) (2.50-0.46) (6.70-0.44) (2.51 -0.33) (4.44-0.40) 

NSS-Ca'+ 0.39 0.39 0.94 0.61 0.58 
(ug/rnl) (0. 89~0. 06) O.42~0. 03) (3.34~0. 18) (1. 15-0. 18) (1. 61-0.03) 

SIN it 1.19 
(3. 23~0. 78) 

0.94 
0.46-0.71) 

1. 58 
(8.36~0. 16) 

1.34 
(3.92-0.59) 

1. 21 
(1. 91-0. 54) 
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I~ 
H8 H9 HI0 Hl1 H12 

Al 
JJj§ ~ fM]~ (fl 7JIjJlii'IJi~Jlif~) 

EC 35.7 31. 1 52.1 30.9 32.5 
(Jls/cm) (92.3~ 19.7) (48.0-19.S) (294.3 -12.2) (64. 1~ 14.7) (60.1-16.7) 

cr 4.07 4.10 7.00 4.12 2.52 
(ug/rnl) (20. 2S~ 1. IS) (9. 74~0. 76) (46.64-1. 13) (S.22~ 1. 40) (4.36-0.76) 

NO, 2.19 1. 74 5.07 2.39 2. 71 
(ug/rnl) (3. 6S-0. 43) (4.04-0. S5) (33. 7S-0. 31) (7. 19~0. 67) (5. 65~0. 9S) 

sor 3.40 2.34 6.99 3.11 3.2 
(ug/rnl) (6. 5S-2. 07) (3. 77~ 1. 52) (45. SO~ 1. 01) (S.26-1. 21) (7.60-0.99) 

Na+ 2.30 2.20 4.15 2.22 1.34 
(ug/rnl) 01.62-0.67) (4.93-0.44) (26.37~0.57) (4. 65-0. 7S) (2.25-0.14) 

NH: 0.92 I 0.62 1.45 1.10 1.30 
(Jlg/mJ) 0.91-0. OS) (1. 50-0. 32) (7. 43~0. 04) (2.60-0.19) (2. 34~0. 21) 

K+ 0.16 0.17 0.44 0.19 0.32 
(ug/rnl) (0. 5S~0. 01) (0.26~0. 05 (3.11 -0. 04) (0. 67~0. OS) (0.64-0.09) 

Mg'+ 0.30 0.29 0.74 0.29 0.23 
(ug/rnl) (1.41~O. 09) (0. 59~0. OS) (5.41 -0.05) (0. 5S~0. 12) (0.53-0.10) 

Ca2• 0.59 0.44 1. 99 0.53 0.54 
(ug/rnl) (1.13~0. 26) 0.20-0.00) 05.35-0.16) (1. 71~O. 19) (1. 96-0. 05) 

nss-sor 2.S2 1. 79 5.97 2.56 2.S6 
(ug/rnl) (6. 05~ 1. 14) (3.46~ 1. 04) (39.44~0. SO) 7.50-0.73) (7.11-0. SO) 

NSS-Ca'+ 0.51 0.36 1. S3 0.44 0.50 
(ug/rnl) 0.OS-0.10) 0.15~0. 02) 04. 3S~0. 03) 0.59-0.12) (1. 89~0. 05) 

SIN 11:: 1. 29 1.41 1.16 1. 5S 1.19 
(2.47~1.4S) (2.65-0. S6) O.66~0. 60) (6. si-0. 63) (2. 07~O. 65) 
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