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Abstract

The characterization of the precipitation in Yonezawa was investigated and
discussed. The precipitation samples from May 1989 to March 1996 in Yonezawa
every rainfall and snowfall were analyzed concerning pH, electric conductivity
(EC) and concentration of major ions (Na*, K*, NH,*, Ca?*, Mg**, Cl-, NO;~
and SO,27). The results of the annual data observed in Yonezawa were as
follows : (1) the annual means of pH are decreasing down and the one of EC
are increasing over gradually every year after 1992 in Yonezawa. This suggests
that the atmosphere around us becomes worse. (2) On monthly total concentra-
tion of major ions in precipitation, the concentration in spring, March or April
became high remarkably. This was dependent on the pollutants from the soil in
thaw or yellow sand transported by a west wind. (3) It was found that the
precipitation collected in Yonezawa from 1989 to 1992 was clearer in three
blocks of sampling stations, facing the Sea of Japan, the Pacific Ocean and the
Inland Sea of Seto from Phase-II study of Acid Precipitation Survey over Japan
by Japan Environmental Agency.
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Table 1  Values® of pH and electric conductivity (EC) and concentra-
tion of majar ions in precipitation
Mimimum Maximum Median  Average”
94 95 94’ 95 94795 94’ 95
pH rain 4.03 3.91 7.82 690 485 498 471 469
(-] snow 3.50 4.39 598 772 5.16 483 491 479
EC rain 3.83 3.04 150.3138.3 19.5 224 27.6 28.06
(uS - em!') snow 592 7.98 76.8132.3 25.2 297 252 34.8
NH4+ rain 2.16 0.582 375.2 110.1 21.6 157 36.3 195
(neq- 0] snow 3.46 2.10 62.0 83.6 8.86 9.37 10.1 10.9
Ca* rain 0.983N.D. 23451254 10.5 9.28 20.2 123
{ueq: 0°1) snow 1.20 3.03 76.1109.0 109 155 10.1 125
K* rain 0.512 1.07 139.1 53.7 9.72 496 74.4 6.12
(ueq- 81 snow 0.779 1.13 14.2266.8 6.43 824 6.58 8.67
Mgz* rain N.D. 0.597112.0166.9 453 486 10.3 11.3
(ueg- 01 snow 1.01 123 6401522 224 307 19.2 32.3
Na* rain 0.435 0.449 306.2 1125 9.60 19.3 332 435
(ueq: 81 snow 2.60 8.92 272.6 669.9 119.0 905 97.1 134
NO, rain 3.79 N.D. 216.9183.9 18.6 157 28.1 185
(neq- 071) snow 2.73 3.42 124.8 81.0 9.22 11.5 17.7 9.66
SO4Z' rain 2.75 N.D. 4980.7 288.3 31.7 325 543 40.1
{ueq- 2°1) snow 0.789 7.37 122.7164.3 28.1 375 29.8 388
Cl rain N.D. N.D. 686.61232 29.1 235 51.3 51.1
(ueq: 81 snow 0.917 9.21 3778 711.4 129.4 148.4 110.8 176
nSS—SO42‘ rain 2.62 N.D. 478.2193.3 28.7 242 50.7 345
(ueq+ 09 smow N.D. 3.84 1075 835 16.7 25.3 18.0 22.2
nss-Ca*  rain 0.848 N.D. 230.0123.2 9.50 6.85 189 105
(ueq- 8°1) snow 0.997 2.28 70.5 98.8 3.86 691 586 7.73
nss-Cl°  rain N.D. N.D. 2675 95.2 442 ND. 11.2 3.72
{ueq- 01 snow N.D. N.D. 599 99.6 N.D. N.D. 4.25 12.1

a) The number of rain and snow samples are 67 and 27 in 1994 , 115 and 45

in1995 , respectively. N.D.: Not detected.
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b) The average is treated with the amount of precipitation.
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Fig. 1 Annual variations of pH in Yonezawa.
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Fig. 3
precipitation in Yonezawa.
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Fig. 2 Annual variations of EC in Yonezawa.
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tration.

DRIV, BREEENS SO IO
ENEENCHRL TWA EHEL TWw 3,

Fig. 5 &2 NO, BEDRFZELETR T, NOs~D
BEIEL T SO, MZ C R E o T,
IR NO I, AL TOREFEREFEL T
Wi7eHrFEZONS, KRTFTLEE LRV
MDD NO;7BEEL TWBZ LR b,



EH - B8 - 8 Bk S £ BSOS OLRRRE BRI 99

Fig. 6 iz Ca*" BEORFELZ{LERT, ZHiiH
B HISZESRD b iz, HRBHEIDE D BEN
B, DWTKFEAL, EEA, KIRMr&bE
WIERTH o7z, Ca* DR & L CIEHE Do
Y7 ) — R, BIERCENAERITOR
B, EW»560bDrEIONBLDT, ThED
HECIZENELbDERDNS,

Fig. 4~6 Tt nss-S0O,2~, NO,-, B LU Ca?*
BEIOEBERTEFELAERL, 2O ERE
RRFBARLTOELS, HEDBLTLRNREN
SHERTHY, 5B LBSENLEHBLETDH
5,

3.2.2 &BA4FOEATL

nss-0 SO EEIICDWT, 19894 519924
EOEAZ L OEEEOEL?E Fig. TR T, H
AP L NENLBCBENE L, EBE
{725 Twb, ZHIZFIHTbRN & 5 EZF
OEHEWC L D KEISOBED D EEZ DN

30
= 25| .
g
s 20 | g
~
R 1
£ 10} N
b5
o
5 51 7
(5]
0 ’ ' "9 ' 92
89 90 yop | 91
~—@—the Sea of Japan  —€ -the Inland Sea of Seto
—f -the Pacific Ocean --A--Yonezawa
Fig. 5 Annual variation of NO;~ concentra-
tion.
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