
Wl~lJf<f~:f~~~t ,/~-

~D ,&s· T~D m~ 

Studies on the Natural Water in Tokushima Prefecture ( ill ). 

Tomonobu HAMAGUCHI, Chitoshi HAMAGUCHI 

Tokushima Prefectural Institute of Public Health and Environmental Sciences 

Wl~IJf<I1'JO)~* 26 t{f!}i~~=-:J ~'T~itriilH:~ftiJ'i"l:HT-:d;:o -(-0)*5* 22 t{f!}~i?! Ca-HC03 ~C' 2 tl!!}~i?! Na-HC03~. 

1 t{f!,~i?! Ca-HC0 3 ~C: Na-HC03~O)9=Jra'C' 1 t{f!,~i?! Na-Cl ~~~ l.J;:o ;l;:t;:. Th!t~$I1'JO)}§LlJil*MU'jO~*. 

#P~O)S1JDtf*O)A l- 0 /':r'7 b&lf!\j-:;'71d=-:J~'T~~-tHT-::Jtz: 

Key words : 1'17.1< natural water. 7.1< i!t water quality. l- 1) I) =7 7' l' 7 If '7 J,. trilinear daiagram, 

"'::f--lj-~'1' 7 If '7 J,. hexa daiagram 

I ttl 
iliiF. ml<tJ:~.:1'-'7 )v'7::t-~-i?!Jl&?'C~tlT~'.QJ:. 51= ~ 1 1=~9 J:. 51=1Jf<11'J 26 tl!!,~O)~*~IjLJJt 14iF 7 J1 i?'G 

S ~, 1.A '* ~=:t-t9.Q I~H.'i?!~ <tJ: -::J T ~'.Qo Th!t£',1Jf< C'~d:.1Jf<11'J IjLJJt 15iF 5 J1 ;l;:C'~itri;::· C: ~=MlJ'i"l:~~1ft!iLt;:o~~*~=-:J~' 

~t{f! ~=~*i?!ili) IJ. J§ LlJ)EiJi2l1= -:J ~'T~d:. '!3t,/ ~ -i?!IjLJJt 7 T~Hl. ~0)Jj.. 9lIJLlJ 1illJ t$* . *1'I~'-?iO)*~=-:J~'TId:.~~li 

iF1'l~=1\f.j'i"l:HT~'. *jliO)%'1!i!H=-:J~'T¥IH5~ Lt;:o A,-@]1Jf< ~O)t;:&)Jr. ,fj(. ~1=W/iJ'i"l: Lt;:o 

11'J3!:~~=S p T~Uni¥:JtJ:W/iJ'i"l:~~1ft!i L i: 0)C'-(-0)t!J!t~1=-:J ~, 

T¥/H59.Qo 

L J§ L1Jl~*tlt U\rjJI*. li1JiJJ*. iIil1l*. WB* . 
.&1:E$*. llllil*. ~llil*. ~O)*) 

2. JIlf;!J* 
3. ttP~o)SJ:JDt-f* 

16 
• 3 2 

·10 · -., 4. 3>:5lf* 
.11 5. O)t.7}O)*

.12 6. a*O)ttp
·13 8 7. S**SijjO)*• 

8. lfIto)*9
• 9. *:fi:*SijjO)* 

10. tIJlll~*,17 • 15 
6
• 11. Jm=£*18 

12. i'9PO)*
• • 13. **. ;J\*19 7 

14. ;U;1l~O)iJ* 

15. :&lfIt* 
16. *1jL0)1~* 

,. IJ 17. 9l~ L1J1ilP1<IJ* 
18. ~Jl~X1iO)* 

19. ;!j>;m:~0)~* 

- 15



*~. pR .~RM~.•m, @m. ~?~fl~~h~~ 

i: ¥f!l It •. HCO,-, F -, CI-. Sr -, SO/-, NO,-, N02-, PO/-, 

Li +. Na +, K '. Ca2+, Mg2+, Si0 2, Fe, Mn, Cu, Zn, t-Cr, 

(tt\Iil'''mPiJO)J1!h1JI~*U, Jil¥1'f*. #p~O)sjmt-f*O);Jj. Sr. 

V	 ~i@.:1JQ) 

m:ER~"'1;;t~ (HC03-) i:-::H>T~;t~7 )J."h lJmn\ Gilt~ 

T*~t-:o 

N 1Nfih";! 
5:t-fJT1J r:t ~;t 1::* ~itMdt (2001) l: ;lj;-::J v>T1T -::Jt-: 0 

W"'1;;t~&a."'1;;t~~"'1;;t~~O?~~~7*m&. 

(DIONEX,DX-AQ2211 ~ : W"'1;;t~ h ~ j", CS12, ."'1;;t ~ 

h ~ i: AS12A) 

7"'1 ~~;t~7I-PJt~*:7C:7CmM (B **:7C~, V-550~) 

~I,i;~~;t. 7 V-j",JJKT~:7C*:7C:7CmH (B .v:~, Z-50IO~), 

~~~~/~A?~:7C*m&.(~"'1~-~TI~~ 

SPS4000 ~) 

VI *Ko)~~h";!
 

1 "':F~5;(7~i7h.
 

"'::f1f::$7""'17 ~"~ j",~;t~ 2 r:~9 J: -'j ,:;tr:t:W"'1;;t ~ c G 

T Na + +K +, Ca2+, Mg2+ 0) 3 11t*, tit:."'1;;t ~ c GT Cl -, 

HCO,-, SO/- +N03-0) 3 Jjt*~~ G, ~~O)iiifftn~~ff9.Q 

~~O).O) 1~::l'~t:t.J:-::J Tv >.Qo 

2.5 

1.5 

meq/I 
HC03 

2.5 1.5	 1.5 2.5 

Mg 1.5 804+N03 

2.5 .. 

2 1'-1) 1)=7::7';(7~f7h. 

~~~=7~"'17~~j",~~3~~9.~0)~~C~AO) 

~~t:J: -::J T~~tL Ts fJ . • ~~~~~::f-::$7""'17If~ j", 

cv>v> I, n. ill, IVt:*~9.Q ~ cT*O)~iJjj\~~.Qz c 

n~T~.Qo 

100% 

~ 'J IJ = 7 ::$7' "'1 7 If ~ i: 

ill f¥$tl!rf* 

~-3 

I ~*. {I::E* 

n tl!rf* (Ca-HC03 ~t.J: c) IV i'tiJ* (Na-CI ~t.J: c) 

W ~~~=7~47~7Ac~~~~47~ 

7 A-eO).tt~ 

••~~O)-'j~~W~J:.Q~~~~~fJ~GtL~~-::J~~ 

}i~U:Jv>T~;t ~ lJ IJ=7 ::$7""'17~·~j",O)~~~;t~~Gt-:o ~ 

~T~~.~~~Q)~GtL~2~~~~.9.Qo 

1 Ca-HC03 ~ GIJlliJi*) 

Ca-HC03 ~O)t1fJJi\i.~;t~W~: J:.Q ~{l::n~tj>t.J: v>'teJ.E: Gt-:*~ 

n~~n\-::Jt-:o U:)IIi~*n~tj>G~{l::n~~GtL, ~-4n~~9J: 

-'j~I~J:fJ~4~0)~-'j~mff~~0).~tj>~<~.QM~ 

~~GtL~. ~~~-5~~9J:-'j~"'1;;t~11t*0)~~~~ 

GtLt-:. 

2 Na-CI ~ (E**~iliO)*) 

Na-Cl~O)~,'iii.T~.QS**ailiO)*~;t~- 6 O)~{l::n~~G 

tLt.J:lt>n~~- 7 T~;tI, tJ(0)*~c4. *O)*~T~{l::n~~ 

Ght-:. 

- 16



1.5 

;IIIIJl* iI!IIJIJl<- ;IJlljJI* ;I)IIJl* fL~J 
1.5 15 1.5 

moqA 

1.5 1.5 1.5 1.51.5 1.5 

1.5 mllqll 1.5 1.5 

I'f' tk'f' ~'f' ;jJ'f' 

~-4 /\, :t--lj- :$7" l' 7 If '7 b. <¥IJlllJj*) 

100% 

1.5 
I 

Na+K 

meqllCa HC03 
1.5 

1.5 meqll 

Ca CI 

e • 
... tk 
.~

.'" 

t.;**8ifj0)* t;**BiliO)* i3**1fi0)* fL~J 
1.5 1.5 1.5 

Na+K Ct 

~, HC03meqll Ca 
1.5 0.5 5 1,5 1.5 1.5 1.5 1.5 1.5 1.5 

S04.N03 
1.51.51.5 meqll 1.5 meqIJ 

I'f' tk'f' ~'f' 

100% 

~-7 

- 17



-------------------------------------- - -- ----

vm ~r.B!Ua~ 

71<j~:f;tw.J1H1!.J}~ 26 t1!.J,~r:p 22 t1!.J,~7'J! Ca-HC03~T 2 t1!.J,~7'J! 

Na-HC03~. 1 t1!.J,~7'J! Ca-HC03 ~ C Na-HC03 ~ (J) r:p r~~T 1 t1!.J 

,~7'J! Na-Cl ~ ~7f; G t:=.o 

rLf§lJ 

meqll~C,",a--+----f'-""'"HC03 

Mg S04+N03
 

meq/l
 

f\-* 
2.5 

1.5 1.5 

meqll 0.5 

2.5 15 0.5 1.5 2.5 2,5 1.50~.5 

1.5 1.5 

2.5 2.5meqll 

tI!iIO)* OSJj( 

2.52.5 

1.5 1.5 

2.5 1.5 2.5 2.5 1.5 

1.5 1.5 

25 2.5 

1!~m 

~w~71<~ (A~71<. ~~71<. m~71<. *B71<. ~$71< . 

• 071<. W~71<. M(J)M. Sm71<. #~~(J)~~~71<c~ 

I:~ftri;::" C (J)~{~I;t;pt.t <. flli(J)t1!.J,~I:.lt«~fHo/)'«~$- < 
lif~~ ~ <9«-r Ca-HC03 ~(J)71<'«T,1;):J tc: #~~(J)~1JD 

~71<. M(J)71<I;tlil'4M1'::t /(J)lJ~7'J!flli(J)t1!.J,~I:.lt«~7'J\:J n: 
.071<~~c4~71<~(J)~T(J)k~~71<~~~:Jko 

J1.JfI* 

2.5 

1.5 1.51.5 

2.5 2.5 

2.5 

2.5 

1.5 1.5 

2.5 2.5 

i{~J.k 

2.5 

1.5 1.5 

0.5 

2.5 2.5 1.5 0.5 0.5 1.5 2.5 1.5 2.5 
0.5 

1.5 1.5 1.5 

2.5 2.5 2.5 

m." 
2.5 15 

/\-* 
2.5 

1.5 

0.5 

~.5 0.5 

1.5 

2.5 meqll 

tI!iIO)* 

2.5 

1.5 

1.5 2.5 2.5 1.5 

.UJj( 

2.5 

1.5 

1.5 

25 

"8* 
2.5 

1.5 

2.5 1.5 

1.5 

25 

1.5 

2.5 

~- 9 

IIJ11J.k 

2.5 

1.5 

1.5 

2.5 

il)'* 
2.5 

1.5 

0.5 

2.5 2.5 1.5 0 0.5 1.5 
6 5 

1.5 

25 

""i'--+t5'1' 7 :7'5 i: 

~.* 

2.5 

1.5 

2.5 2.5 1.5 2.5 

1.5 

2.5 

f*.p~O)~1lD~}.k1.I!f1* 

2.52.5 

1.51.5 

2.5 2.5 1.5 1.5 2.5 

15 1.5 

2.5 2.5 

(~!bm l.1<~) 

- 18



/\.. * _07)< JlJlI* "1I)k 

2.52.52.5 2.5 

1.51.51.5 1.5 

meqll 

2.52.5 2.5 1.51.5 2.5 2.5 1.52.5 1.5 .5 
05 

1.5151.5 

2.5 
2.525 meqll 

#p;;!fEM~,)o::4!il(7)* ilit* "'$* 
2.5 2.52.525 

1.5 1.51.515 

0.5 

25 1.5 2.5 2.5 1.5 0.5 0.5 1.5 2.5 2.5 1.5 1.5 2.52.5 25 15 
0.5 

15 1.5 151.5 1.5 

2.5 25 2.52.5 2.5 

BI- 10 ",-:t-tj-?r1' 7 If '7b. (~~rP ~'*) 

/\ ..7k _n7)< JlJ117k 8nJ)o::. ft_* 
2.52.52.5 

2.5 25 

1.51.51.5 1.5 1.5 

meqll 

2.5 2.5 1.5 2.52.5 1.5 1.5 25 2.5 15 1.5 25 2.5 

1.5 

2.5 

JjtEfl* #jS~(7)E1JONJ*m(7)7k 

2.5 

1.5 

2.5 2.5 1.5 15 2.52.5 25 1.5 1.5 25 2.5 1.52.5 1.5 

1.5 1.5 1.51.51.5 

2.5 2.525 2.5
2.5 

BI- II "'-:t-tj-:7"1' 7 If '7b. (re~rP W'*) 

2 IN'A.Qi11 

MI ilIiJII<1) tk BfE71< l' iItJ ~ 'i: 5lf71<. <1) -e~ <1) flU:: :t r::¥ ftrj;:." C: 

<1)~{r:ljJ.9tJ. <Ca-HCOJ ~<1)*j!il'iItJ I') T~t±l:li:t$iJ'-:J tc.o 

'i: 5lf* Ij:tJ!!.~ ~ <1) ill*H: iItJ 1'). o-e~ <1) flHd: m/Nit~,~R <1) 

0-:7 I) -<1) r:p r: iItJ 1'). S~, G~,* C: GL"JJ!!.5G{lF):$ <flJ 

ffl~:hL"~'~o 

;:,,*~""'* 1.51.5 

Na+K;----t_~ 

meq/l 
HC03 

1.5 1.51.5 15 15 1.5 1.5 

S04+N03 

15 L meq/l 
OJ-t'JJ.OJ* 

1.5 1.51.5 1.5 1.5 15 1.5 

Mg 

1.5 1.5 15 1.5 

~* ~* 

"'-:t-tj-~1'7~'7b. ('i:5lf71<. <1).:c~<1)~ 

- 19



3 

1.5 

5 

IliiJ mm 
e*0#~~~*m~.~~~~~~•• 22Sn~.~ 

~fH::~ IJ, ~rtrH:::~ IJ :fi-=f-0jtHln!~ G:tL~WH::::fJ )v~9 b. 

l' ::t./ n!{Jf Hi!'! >d:-~ lJ_:: 0 

e*a:>#-p" l=pjo:.O)#-fi e*O)#i'5 l=pjo:.O)#-fi 
151.5 

0.5m"" 
1.5 ~1.5 1.5 .5 0.5 1.5 1.5 1.5 1.5 

0.5 

1.5 m"" 1.5 1.5 1.5 meq/l 

I~ tx~ ~~ .~ 

4 El3 ~ IBJ 

~$*.~~1J0*~~~~**.0*~~~~~$~~ 

IJ. Na-Cl ~0*'f{>d:-~l.J_::o #iJ;Wlli< ~:::~~t_::~, Jj,j3Jj[ 

I:::~ ~~'t-:C:~~ G:tL~o 71' ~0¥J!l'l:n!26 ±lli,l';(rp 1 Si'iIi 

Hi!'!>d:-~lJ_::o 

J'LWiJ 

m,'"
HC03 

1.5
~-~+---te-----C15 10-.-------;:.,-+Hf:--~1.5 1.~5------,.,-++-----4ico-----~1.5 1.-5~------,.,--++--4~-----:1.5 meqll-"'ca"f----+-----r-~5 

1.5 1.515 meqt1 

I~ 
meqll 

~J.lB;orp;jtt 

Jftt0*~;t ~ 1':7 TJt'~1ft,t~~p:j~I:::~ IJ, Ca-HC03 ~C: 

Na-HC03 ~0rpra'0*'f{ >d:-~ Gi\Ml~ Gt: 23 :l1!!}~0rp~~;t

S~ff!lo/.J'f{0'l>t~ll*~~ IJ, ~rtnl:::~~~Nl::n!~G:tLt_::o 

~/1)* db'OJ7.k db'0)7l<""'" J'LWiJ 
1.51.51.5 

c o.meqI1 

meq~ Ca 
1.5 0.5 0.5 1.5 1.5 0.5 0.5 1.50.5 1.5 1.5 0.5 0 0.5 1.5 1.5 0.5 

o. 

1.5 1.5 1.5m"" ~ 
meqll 

HC03 

S04+N03 

I~ tx~ ~~ .~ 

[Zl- 14 c-. ::t--If :$7" l' y If '7 b. (Jftt0*> 

- 20

1.5 


