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&K D pH ROEERAEMEH 5 BHEMERDTREZ
KD BHDINT X — 5 — DI EFREAVZEED

eI VI R SR 1 L5

RE

REHEEH OB L LTHE SN TWBEKD pH R OEEFHEMOEHEEIETF2 BN T, pHK
CEBRAEMD S H DO EFEMBER A+~ ([Cat]) RUBA Y ([An]) BEZFRIZE > TRD
BIHODINT A —F —DOHIRN - FEHHEBZRT L2, R L7289 2= —id, BAPOEELRBA 4
Y THhbHNa", K, Ca¥", Mg" RO NH," DY ZREELT B EEEE (Lav-cat), LIRS A+ 2D
SOS 7, NOs KU Cl OYRBEEAFIYEEEFR (lavan) THA. Aavan OHUIRE - FHKZEBNIL/N
WA, davcat [IE NH, & Na " OSSBRERERISHE LSS 0ZBBR SN, HEOBEIKE
ViR & FEITIRIARICEWEE o7, S, BEEEFIKE W NH L ENRIVNE W Na ORI
DYHIRAY - FEINICEBIT A0 E 2 O A, BRI R OCEEHN O Lav-cat X U Lav-an DELBL
NEN3% R 05% BELRED S RAFEZ, SNBLSRERICBWTH I L ICHE ST BRI
ML, ElfEE 0E»LHEEREZRBED o7, [Cat] KU [An] © A¥HME, BREE - EHEHRFSERL
CHEEMEIL, BBELR15% UNOBRETENL O pH REBEPLFHEICL o TROLND 2 &%

o,

1 #& El

EAPETIIEROH T BBREEICBNT, BKOILFER
SRENR RS T RBT 50BN E=F ) V72T
bhTwa?, —J, RIS EEE T, RICERE
HEO—RE L THRAKD pH RUEBEBRHE L FLE L
BUERAELRZ S TWEY™, ZomFMICIE, B+
VRUHEA F VG ORED L ENTBE0ENPE N E
WOSETEL, HEIZTF—FRFHT A LT E A EHN
OBFRRTH 5. MF, B2 IEEKPOERERSETRT
HELDOD, —BAKNTOIT OV IVEDR Y AR
B33 (acid fraction, AF) OAMXTHIZEALZ (M I2I0ET
2FFEE LT, pH ROBEBERWEH»S S I 2b— T
BHEDHE SN TV, Keamer 5122 OFEERE
T, FA4YTHESNLBATO pH K OB R E
EhSERA+ v ikE, H UNOEEA T Vv iEEx i
Lo TRDAFEZRREL, B~OHEZHEL T
WwaY, 2T, Krimer HIZXAHHRYEREL, FA
VERZYNUGEICHENRPEORKIIEH LT,
WMo F VR BEOREBICHLERNT A —F
— (BRUREA & v BILEERILEA T LRBEEE) O
- MR, FEHINEES R TEN D OFEEE R LRI

L R B IE AL TR 950- 2144 FriB B IB A
314-1

SWTHET S, EIZ, SOFEOBATEES H I L
EHEROZ OB THAE, BB - REOEHE, EEYED
e & A LR BT oW T T 5. AHE TR
FHEE, R - B X 2 —HK T L0 pH
OB KD & D A B BEDOTIEND
EHED -0RRTbDTHS. L, Ml
N5 pH R UEERENRIE & b1 ERICHESNTW S
DD B PEEDBETH 5.

2 H E

KBEPICBITHEBER (F0fx o &3 5) 1, X
(1) tEzoh5.

6 =[H"Au+ Z(lonl Ai (1)

TTT, [HT] (=107 @ARA A H') OYER
BEThHY, Antld H OLBEERTH L. 72, [lon];
FEH DDA Vi OBEBRE, LiZAFYioNEE
BHETH5D. Table 1 IZERPIZEETNLTEAF P D
RAFUCE T 2 BEEERYZRY. BARPOL T VRS
BEEImM F—F—DUTTHLI e, ZZITRTHEK
AR BEEZEROMHAS TR TH S, X(1) ZH Y
NOEGEAF v HEEE ([Cat]) RUEEA 4+ YR
B ([An]) ZHVTR(2) THEBT 5.
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Table 1 Equivalent conductivities of major ions in
Precipitation7) (Sem®eq ', 25 C)

+

H 350
NH,” 73.5
Na® 50.1
K" 73.5
Ca®” 59.8
Mg™” 53.3
SO, 80.0
NOs~ 71.5
ar 76.3
o =[H"]Ay* + [Cat]Aav-cat + [An]Aav-an (2)

T, Aav-cat RO dav-an 1, FhENBEAKFOHT
PAOEELZBEA LY (Na™, K'Y, Ca*", Mg"" RU*
NH,") OLUBEBEEAMIITEEERFEELREA F &~
(SO, NOs” RUNClT) OMERERERANTEERTH
D, hzh(3) RUK(4) THHEIS.

Aav-cat = TWj A; (3)
Aav-an = ZW Ay (4)

TIT, W ERUW I, EhEh, H DO LB A
TV OLBRBEBRIL (DT TE, HuC THR] v
J) RUFERA v kOB ERT. —F, BHE
(AF) &, BRWHFHEH ([Cal+[H']1=[An]) 25,
K(5) TRENS.

AF =[H"]/([Cat] + [H"]) = [H"]/[An] (5)

A(5) 25 [Cat] KU [An] iF, FhZFh, R(6) K
UR(7) PoRIETAZENTES.

[Cat] = ([H"1/AF) — [H"] (6)
[An] = ([H"]/AF) (1)

A(6) RUK(7) 23(2) WRATAHZELIZLY,
AF =3 (8) 76, 72, RKDZZAF»LHA(6) KU
(7) 12&D [Catl] R [An] 2BHTAIENTES.

AF = (lav-cat + Aav-an)/{(c/[H" 1) —
Agt+ Aev-cat} (8)
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3k %

3+1 Aav-cat RU Aav-an OHIERY - FENZEEIDITIE
Fik

2 TRz & H 12, pH RUEHBERWMEMD S [Cat] &
O [An] 2E1BICX > TERD B 72DI121E, dav-cat BV
Aav-an 2 H 5D L OHI - TBLUEFH A, LirL, &
MENZBWTHIBIC, 72, FHRICIALOEREED
BEOEVNERLONEPICOWTHRIE LSRG L INT
Wi, ZZTHE, BERMEREAICIZET—5Y
DORFHREEZHCT, TROHD/RT A—F -0 -
FHNES L HET L2, BIRNESICE L CiE, halkE
LIzl FLoMEE ORBX S bigE, RXMNH
AWM, LBE, ARMNKTEM, AN, U, EE S
R, 72, ABEERSR G, HEROET
SRR L 7.

3:2 HEREDCDEEDHV
FRHEENERICBI LK T LHIEME (2000
EEND 2002 FEE) HOH/ONINTA=F—2HNT,
2003 EFE R U 2004 EEE T — 7 12 BT 5 [Cat] U [An]
OFEHIHEL DB (Ihi, [HEEE] &L, ((EN
i — HEEME) X 100/EAE) 2 5HKD72) 1TV THGET L
7o. BEKHEM O REERFEESNER (B&E47m) 1,
FEHROE SRR 20 km, HFERD 5 3 km 12
MEL, BICERE (22T, 10A»S53A&15)
WKIHEER FOREEZ TR+, $72, BEN @A»
59H) CRERERBORLELZIIRTVHEATHS.
HZ L BEROMEIIT /SR A2 BAERT - US-420 & H
v, WERCZEOBEER B [BELEE=2) 7
Fol&E 1o 72,

4 MRELEE

4+1 Aav-cat RU Lav-an OHIBHNETE)

XFRH D Aav-cat K Aavan Z KD BHITIE, T Wj
BRUOWK Z2RDDLENRHL, H UNOFERA F v L
LTNa", K7, Ca*", Mg"" RO NH,” ORI (W),
WRICEERAF 2 & LTS0S, NOs KU Cl” DR
 (WK) Z2HEIEICRDA, SIS LHBITEDF
W% KDz, #ERE Table 2R3, Na' OHBILIZH
Eﬁﬁmﬁ(a%m ik (0.584) THW<L, —H,
NH, Oz S ok T, #A N, ATk
NH, OB A, #hEn 03871 RUT0.303 L& < Na©
B 2o Twa, & RCEHME T, NH, BRI
0.257 THBHDITH L, Na #ERIIZ 0437 L L, 5
DAF VEFEUBRETHEET S EIRETIHAD
0.200 £ Db Na " TIZZD2ERBRZ TV 5.

NI -Electronic Library Service



The Japan Society for Analytical Chemistry

B RKE, R, BE  BKo pH RUEERIEMS S EBERSRELRD 555 XA —F —OMIBNEENES 597
Table 2 Regional average of ionic composition in equivalent bases
. Number Wi Wk
Region of sites + + 2+ 2+ + - - 2-
ST Na K Ca Mg NH, NO; Cl1 SO,
Hokaido 3 0.481 0.033 0.148 0.119 0.220 0.112 0.549 0.338
Japan Sea Side of Honshu 12 0.503 0.030 0.113 0.137 0.217 0.155 0.513 0.332
San-in 4 0.584 0.031 0.096 0.128 0.161 0.135 0.562 0.304
Pacific Ocean Side of Honshu 20 0.387 0.040 0.172 0.114 0.287 0.208 0.407 0.385
Setouchi 6 0.276 0.041 0.230 0.081 0.371 0.225 0.298 0.477
Kyushu 7 0.374 0.032 0.178 0.113 0.303 0.158 0.398 0.444
South-west Islands 4 0.656 0.019 0.064 0.154 0.106 0.071 0.707 0.223
Average of all sites 56 0.437 0.035 0.152 0.119 0.257 0.173 0.457 0.370
Wj: Cation composition excluding H*, Wk: Anion composition
Table 3 Regional average (M) and coeffient of variance (CV) of Aav-cat, Aav-an, AF, [Cat] and [An]
) Number 7 /lg\'-cat - Aav-an AF [Cat] [An]
Region of sites
M Cv M Cv M M M
Hokaido 3 57.8 7.5 77.3 0.6 0.12 200 227
Japan Sea Side of Honshu 12 57.4 6.9 77.1 0.5 0.21 214 228
San-in 4 55.9 5.9 77.1 0.4 0.17 255 273
Pacific Ocean Side of Honshu 20 59.3 5.2 77.1 0.7 0.22 133 148
Setouchi 6 62.2 45 77.3 0.6 0.27 89 109
Kyushu 7 60.7 5.2 77.7 0.5 0.21 124 137
South-west Islands 4 54.2 3.4 77.0 0.3 0.09 284 290
Average of all sites 56 58.6 5.5 77.2 0.5 0.20 168 184
Median of all sites 56 58.7 5.5 77.1 0.6 0.19 130 146

Unit: Aav-cat, Aav-an: S cm? cqml, CV: %, [Cat], [An]: ucqf1

KT, MR T EES N W) R Wk O E % B
A(3) RO (4) »SBHED Lav-cat LU Lav-an * &
ML, ZoOMFIFHHEE ZaREE RO —FH, #5
N7z Lav-cat RO dav-an 225, R (8) 12X 0 AF 3R,
iz (6) RUK(7) »5 [Cat] LU [An] ZHEL,
Z DM s F) B IR BT ME % R 7z, 17 S 7z HUE RIS
¥)fE% Table 3 1R 7.

Aav-cat & O¥ Lav-an O HHFEEIX, ZhFN 58.6
B 7725 om® eq” THY, EMEMOTHME, Th
FNb55 KU0.5% &, Aav-cat DE BRI Aav-an D
HEBELIDH1I0/FREV., S REE, FhEh,
58.7 BTN 77.1S cm® eq ' TH Y, FIHE L HRMERIZIE
BEAEERLEL, REQBThAMEISFHEIEESH
TWb I iR\, Table 1 IRTHEEEE (leq) 2
BT, &4+ 2o wj 25FE CiE (Wj 24 0.200 £ %)
ERELAE D Aavcat, FRICEEA 4 2 O Wk 25
U Wk%%0333&L95) THRETHERELZLE
D Aavan &, ThEN, 619 K 7628 cm’eq ' TH 5.
SHETFHEIR, THRSOMED 0.947 RUT1.013 85,
Aav-cat T/PE L, B/MEZRTHESBEMBIE (54.2S cm®
eq ) T 088 THSD. —F, Aavan TILFZHETH
ET52EBRELLBEELABEDELRoTVS, ID

B, BICHINLERPETE, BAA YT leq ik d
A&V Na® (leq: 50.18 cm® eq ') DHEBILAS Table 2
WCRTEIICEL, leq HAIIICKE WV NH, (leq:
7358 cm® eq ) OBWRILIZTEEOFEIK & VI TIE
MEVTDEEZ LS.

ZDXHIT, Table 2 KU 355 Na BRI RV E
{2 Aav-cat DEAVNE < 7% 2 I HUIBRY IZ 723562
W T, Table 227”3 Wj RO Wk Tl (Na”,
Mg®", Cl7) HAMEL, NH, fBERILAE W#T N T,
Table 3 ® Aav-cat #°62.28 cm’ eq ' LB KEL, FD
HE AR FE T BRI T 54.2S cm® eq ', IUBET 5598
cm’® eq_1 ENELL T WA, —F, Adav-an Tlidh m =
RUHIBHZZNS . ZHUIBA F VRGO YR EEFR
(Table 1) ICREXLZEVZILZVWI EHRS, dlavcat TR S
M7z &9 RBREGEENEHVHIBTH > Td Lav-an T
BEOHBIINS WD LEZLND.

4+2 Aav-cat RV A av-an DEHRIZEE)

FHHEHOH L LT, AMNBARBHHROBE, KF
HRHIRORE, W NHIROSE B K U R 7 B IR o
MARLEMIZBIT S Lav-cat X TF Lav-an DA FEHEZ,
NH, " fIt & & HIC Fig. 1127”7, davan id4MmE b
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Fig. 1 Aav-an, Aav-cat and ionic composition of NH,"
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Fig. 2 Relationship between monthly average ion compositions of NH," and coeffi-
cient of variance at each site
Table 4 Annual variations of seasonal Aav-cat and Aav-an (S cm® eq ') at Niitsu, Amagasaki and Ogasawara
Site Niitsu Amagasaki Ogasawara
Number of years 12 14 11
Monthly composition Average 0.253 0.454 0.046
of NH," CV, % 75.1 30.0 160
Parameter Aav-cat Aav-an Aav-cat Aav-an Aav-cat Aav-an
Season Warm Cold Warm Cold Warm Cold Warm Cold Warm Cold Warm Cold

Maximum 64.1 56.2 78.0 77.4 69.1 65.3 780 779 57.1  56.8 775 772
Minimum 58.7 53.7 76.4 77.0 61.7 61.8 76.8 76.9 522 52.0 769 76.8
Average 61.8 546 77.1 77.1 642 63.1 774 774 535 5333 770 769
Standard deviation 1.8 0.6 0.4 0.1 2.1 1.0 0.4 0.3 1.6 1.4 0.2 0.1
CV, % 2.8 1.1 0.5 0.2 3.2 1.5 0.5 0.3 2.9 2.6 0.2 0.1

Warm season: from April to September, Cold season: from October to March, CV: Coefficient of variance

FEMEAINE L, TNEFFRO LI B A OLEE
BRILIREZBVCIROAZWVWDEEZEZONS. £
7z, Aav-cat ® A RIEHMEOEALIE, NH, HERILOE L
EL—-HLTwA, 41 THERZXHIZ, HHERTHEH
KE L B BAFTIE NH, R EAMEL 2, ZhiciEn
Aav-cat b/NEL b7z EZbNMA. BWETIX, Adav-
cat IZBBEIICIZRK 60.6S cm® eq ' R TAS, EERIC
X/ 526S cm® eq ! BARL, TOEVWHEKREWV. Th
LT, B RUASTIE NH, BRI & Lav-cat DE
LE—3T5d00, WEITEREY L EZEHOZE/LIEH
BT, AFHTE, NH, BRI/ TR 0.1 B
WE L, Aav-cat ® A FEEIZ 51.7~55.0 S cm® eq '
EREL, e, BHEL NIV, 20 XH1IZ, EHEIC
BOTEHWIEEOBEIRKE WIS T, RS &
NH, BRI OEENI Y, Lavcat IZIEEHABA SN
5. L7z TC, 29 L72HRT pH K OEEFH &M
5 [Cat] KO [An] ZHEE X RO D720, HIEHE
DR EVEH /NS VFEHHNIC Lav-cat L U Lav-an &K

HDTBLLEVPDHLEEZLOND.

4+3 Aav-cat R Lav-an DEEHPIFYMHELE ZDEEE)

B DX 512, davcat ICFHEFHIPIKRE N 05,
Z OB - BELRNEYMEE ZOEEB 2 R L 7.
Fig. 2 121%, NH, # oM S 5 FiiE & 2 o JE ik
MOMBEERT. Fig. 275, NH, BRLAVN S Vi,
Thbb, Na BRI KE VWML TAZBREIKE W
BB 5 EWTHhD. ZHLizZens, EEHOH
& LT, NHOHEBE W) 25 b /& S AEBIRE
FEDKEWNER Wy @ 0.046, ZERE (CV)
160%} , NH, Bt & H 2B R8s L b IR %
RTHE (Wi 0.253, CV: 75.1%) KOS NH, W
PRELAZHREDSNE W (Wans @ 0.454, CV:
30.0%) 2B D Lav-cat R dav-an % BB K& OVZEMEI
BNCEM L7z, #%% Table 4 I277F. Aav-cat DIELE)
B, NH R RO ZOAZEHRBIFRKRELS R LR S
e, #rd, NEREIBBLRI% HETHY, T/,
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Table 5 Obtained Aav-cat and Aav-an at Niigata-Maki station

Aav-cat/S cm® eq_1

Aav-an/S cm® eq !

Warm Cold Warm Cold
2000 60.0 53.0 77.2 77.0
2001 60.9 54.4 77.1 76.6
2002 62.6 54.1 77.0 77.0
Average 61.2 53.8 77.1 76.9
Standard deviation 1.3 0.7 0.1 0.2
CV, % 2.2 14 0.1 0.3

Warm: from April to September, cold: from October to March

Aav-an DEEMRBIE A LD 05% LT &2 oTna,
Zhbohb, dav-cat TIEEBE1R 3%, Aavan Tl 0.5%
BENPENDTOFELEHTHA LHEESINS. B, dav-
cat DEEZFHPICR 5 &, NEFEIBRED - 55
EHEBETHLIINE, BHROTEE b EREIIRE
WEodhad, £72, REHOLHRBEIBRENOZN
LV hEoTnS,

4.4 BIELBERVCZOR - ZH - EFHEIC LD
EREDOHKE
FBAWMERITBIT S 2000 E0 5 2002 EEFEZ TOH
ZE ORBKRE S WEME D S5 S N BB R O =B
Aav-cat . O¥ Lav-an % Table 5 12789 . Aav-cat DZEH G
EEE, BEY61.2S cm® eq ' (CV: 2.2%), %N
53.8S cm® eq”' (CV: 1.4%) TH Y, —Fk, davan i,
BRI 77.1S cm® eq™' (CV: 0.1%), #EH: 76.9S cm®
eq ' (CV: 0.3%) THol. ThHEHWT, 2003 KO
2004 EFEDOH T L MERAKD pH & EESRWE MK O Z
noOREKEEASITAEHME, FU BEDROERED
BEEME R O P ED &, [Cat] RO [An] 28 LE
e & i L 7>, EHMEEEEHOELHEERE [(GEH
i — HEEfE) x 100/FEHE & LTRod7z. #HE% Table
612, &4 4 VEIRE R OEERENME, pH RUEE
BOEE» SFHEENS Lav-cat LU Lav-an & FNH
DOHEERZERY AF RUBKRE L & BITRT.

HILWEMEICBIT S [Cat] OHEEREL, 2003 FEFE
(n=155) T, —106.3~46.8%, F¥E-03% T
D, 215% HOF—%1381% 2k &¥¥o7. F7-,
[An] DHEEEREIX, —59.5~13.5%, FHEi-1.8%
Tx15% DNOFT— 41k 92% % G®7z. —F, 2004 4
B (n=150) TlE, [Cat] DHEEREIZ —71.5~48.9%,
EHE1.6% THY, £15% NOT— 513 87% T -
2oh, [An] OHFEFEREET, —54.3~49.0%, FH
fE-1.9% Tx15% VRO F— %13 81% it &E o7,
WEE L DIEEEE +15% DHOTF— 713 80% BEICE
EELIEPOLHEBREIKEL, BITLIITHELRK

WCOREZERT A L 3REEEEZ 5N b, e
MR E RBE, [Cat] R [An] & b BKENE (EE
REPED 10 uS cm ' Kil & RABREIMEL, B4
voBAFVE R) RUENEERL SHE»SHFHES
NLEEFDZE R) FHFFHAVICAL OO, Zhb
DENIBHRE VL E» 5 pH RUEBFRORERENT
FRELTWwWAEEZZONE, T/, RRRREICL ) BE
HThoTHOWBORBERESBHLINTG A—F =28
EEOBKERESBRIBEDIEZONS.

Kz, BYEHHEICOWTHRET L7, Table 6 1287 X9
12, [Cat] DHEEBRZEIL, 2003 FEET-9.0~14.6%,
2004 EEFET-104~13.4% TH Y, —F, [An] DIHEER
#13, 2003 4EET-10.6~6.6%, 2004 EEET-12.9~
88% TdH o7z, [Cat] U [An] & BIZLH £15% LA
KIFE-THBY, HEHEICITERAPTRREZEZOND.
F 7z, BRI R OVERAERIB O iR O ETEMEIC B
I AHEERED Table 6 254505 L9118, £15% BN
THhYBHFTEEEEZ OND. b, HERENKEE
HTIEIC lav-cat PEBORBRAKAEE» SETRE I
Aav-cat E B ->TBY, THILEZFEHADNTA—F—D
RECHESDLOOLEZ OND, FEFD UEMCR
BH, FHININTG A= —%BRETHILICEVEZLAD
HWEBEIVNEL BB 2 ISR S,

Dbz ehn, B - ZHEIHFIY Lav-cat LT Lav-an
RV, EREICHE S Nz pH ROEEREMD A B,
B - EEHRR OETSED?S, BBk 16% PHOR
7T [Cat] LU [An] AR, BE - BRI K OEPHE
REIHICE o TRODBZENWREEEZ 5N D,

45 RBEMRIFE

PR ST OB 478 O Aav-cat, Aav-an, AF, [Cat]
KU [An] OFHEE Table 7 (R . I #RiE, HE,
EEHIBE S oA EEZR LT L7z, Aavan
I FE TR L RISRICBER SN S BT/ E
{, F72, Lav-cat Ti, HE, MW RFUEHIBIZEN,
ERHIR TS RfEE o TS, 2, ERBISIZH
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Table 7 Site-categorized average of Aav-cat, Aav-an, AF, [Cat] and [An]
Unit Remote Rural Urban Mountainous

number 18 15 16 7

Aav-cat Scm’eq”! 56.3 60.7 59.7 61.8

Aav-an Scm’eq ! 77.1 772 71.3 77.4

AF 0.18 0.27 0.16 0.37

[Cat] peql ™! 248 89 138 51

[An] peql ™! 262 109 150 69

FHOFEDESSE {, HREOEENE { NH, EHEILH
BnwblEZ6ND, AF L, BERPOEBEMBERS T
DEBREELZRTLENT, K(5) »HF05 LI IHEHR
PEBEOAD SEK SN HAIE, AF X1 %, PHl
BROEEME,LOEILERIZ0E LD, ZRLDENS
B END LTV NVDREKNIY AL AF 2K T &
BT ENBMEENTYBEYY, Table 795505 X912,
W, WE R OEBBIRO AF 3EET, #2087,
0.27, 0.18 TH 5. DL HIZ, HEOREHE UHR
M. 042, Z1: 0.29, B¥#E: 0.39, HX: 0.40, Rk
0.34, 5 0.41, ZTD: 0.37) DAFREL ZoTW5h,
IEHIB T, BFORBIREH 2R CIREBEZ 70
VBEMEW - EEZLND.

5 & 5

REHEO—HRE L TERINT W2 HAKD pH K U'#E
BERWEMEO B VPHME, B - e FHYEROEFSHE
PH, REEICLYVBBLR£15% DHoHEME T,
IS OB OFEHR % [Cat], [An] ZFHEIC X > TERD
BILENNEETHS. /2, pH2OEEIIhL H'] &
DR L EEMEAF VRB LRI LNTE, BICE
B L7 SRR R R 2 2 BRI 0 & A F VL
BEFHEOHEDTETH L. Inbhd, £+ ks
DA% ST B EBEE P IR X 5 B AR

RLolEge, BKEL ORI SESEEROHE D THE
ThY, WEBOTHHUENILL 2 I e END. 72
ZL, 44 THR72E 91, AT 5 pH RUEERIIE
BICHZESNTWLILEND S, FFICEEEH 10 us
em R OBKTIE pH R EEROPERAEIKE L
%AW EEDYSH O TEESLETHS.
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Regional and Seasonal Variations of Parameters to Estimate
Total Solutes Concentration in Precipitation from
pH and Conductivity

Hiroaki YAGOHl, Naoko TAKe' and Norio FUKUZAKT'

! Niigata Prefectural Institute of Public Health and Environmental Sciences, 314-1, Sowa, Niigata-shi, Niigata
950-2144

(Received 13 February 2006, Accepted 26 May 2006)

In order to expand the applicability of the measurement results of the pH and electrical con-
ductivity of precipitations obtained as a part of environmental education activities, we studied
the regional and seasonal variations of the parameters to estimate the dissolved total anions
([An]) and cations ([Cat]) excluding H+, from the pH-values and conductivities. The studied
parameters were the concentration-weighted conductivities (A4 av-cat) of the major cations (Na",
K", Ca®", Mg®" and NH,") in precipitation on equivalent bases, and the concentration-weighted
conductivities (4 av-an) of major anions (SOs° , NO; and Cl ). Relatively small regional and
seasonal variations were observed in A av-an; however, remarkable variations were observed in
A av-cat, corresponding to the ionic composition ratios of NH;" and Na®. Lower 2 av-cat values
were obtained in the regions and season in which strong influence by sea salt was observed.
This may have come from the regional and seasonal fluctuations of the ionic composition ratios
of NHs" and Na " ; there is a large difference between these two ion spices in equivalent conduc-
tivities. The annual variations of A av-cat and A av-an were estimated to be about 3 percent and
0.5 percent, respectively. This method was applied to daily collected precipitations at the
Niigata-Maki national monitoring station. We evaluated the estimated errors between the mea-
sured and calculated [Cat] and [An] using 3-year averaged A av-cat and Aav-an for warm and
cold seasons separately. Roughly, the monthly, seasonal (warm and cold) and annual average
[Cat] and [An] can be estimated within estimation errors of 15 percent from each averaged pH-
value and conductivity.

Keywords : precipitation ; pH ; conductivity ; solutes; estimation.
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