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CHEMICAL CHARACTERISTICS OF ACID RAIN AND SNOW
AND THE EFFECT ON FORESTS
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Makoto NAKATA, Masashi YAMAMOTO and Toru TAKADA

(Abstract)

Acid rain and snow that have fallen in Niigata Prefecture revealed characteristics to measure
the pH levels and to analyze the components in the rain and snow. Also, the influence of the
acid rain and snow on several kinds of trees, evergreen trees and broadleaf trees in a forest
of Sado Island was considered. In addition, in mainly Niigata Prefecture, the influence of such
acid rain and snow on the soil was also considered. The conditions of some forests in Czech
Republic and former East Germany were reported with respect to social and natural conser-
vation.

From the measurement of the pH levels and the analysis of components of the fallen snow
in Niigata Prefecture, the characteristics of the snow were almost the same as those observed
in the snow along the coast of the Sea of Japan from Shimane Prefecture to Akita Prefecture.
Using the multiple regression analysis method, the cause for the lower value of pH in the
fresh snow has become evident as a result of mainly the sulfate ions contained in the snow.
By the analysis of the components and the measurement of pH levels in each different depth
of the piled snow, small amounts of chloride ions and potassium ions as well as lower pH
levels were observed near the surface.

A general characteristic concerning acid rain and snow in the forest, cedar, a kind of ever-
green tree, has the capability to include more amounts of acidic deposits than the broadleaf
trees because of the cedar’s rougher trunk and evergreen leaves. While, the flowdown water
of melted snow along the trunks of broadleaf trees was neutralized or relaxed with the basic
substances released from the trees.

The influence of acid rain and snow on soil is not such a serious problem at the present
time. However, from the results of the pH measurement of soil and the amounts of leached-
elements from the soil, e.g., phosphor, aluminum, calcium, etc., 43% of the sample soils
gathered in mainly Niigata Prefecture was estimated to be already acidified.

Various field surveys were performed in forests in September 1996. In spite of the limited

BB K T
ik ke rfﬁi‘i‘ﬂl_hﬁt Ry 2 —
*'*ﬂ]"ltpk J’L»c Godit



area in Czech Republic and former East Germany, as many reporters pointed out, large
forests were dead due to the acidic rain fall probably coming from the large consumption of
brawn coal. A large amount of spruce, a kind of pine tree, was especially to be found dead

in various places.

Key words . Acid Rain and Snow, Forest, Soil, Acidification, Phosphate, Coal
X—w—F I EBEm T, AN L8 Bk ) B RIR

I & L & (&

FBRAZICHE-2F () OFErHLMICTEHIE, £HpHENEL, 2 5ICHiRgA A
v, AT, BIWA A R EDBAA RS, ZDBA T 2940 L, ZOHERPRET S,
WETHLMz, AREBNOMEIIREES SILIIKDE X ToHnt 70 2 IEOFERICHEL,
BRE L, $BIRICH -2 () OBMZRAL, 2oL+ HET 2,

7z, BERTHOMANDEEZBEXL DI, ARy 54000 L BAR T 1B b Toilie
ERFTRZIRINL Z DM OB TR %2 A L7z M5E BT 308 B AL S D FTIE K 27 I 2 SR R
HATH 5,

50T, IS () PR FH 1 LAAA, LEEF40 L3 oL, Bk - il
WIBEE 52 TOATEED S b, FNSERIT 22010, X LTWARRD TEEIRIRL, #
NS DBEHALHRRIE X BEIERTEIC & 2 MIEHIc>LWTIRE L 72,

F2RK - LR TUIIREMET () 1S & 5 A DB ERHWITOBIALYETF L TW B Lizdhi Y
LCHOBNTWARETH L, 207 — MEEY, LESRHENE= 242 FoEHLHHELL
Twd, FAVlBAIEDOREIX ~ F = 2 FEHOHEKRE KO THEL, FRARTLR 22
L LN WHEREHOBURZ W T 5,

I EME(E) 02k

1 RN e 2HEE

e L ORI O W TUIIFRE THRIR L 72 fh, BB ) #ISKETL TREM L T 22,9447
HEI DO TE, HIEWA A >, G4+ BIUWBA L 3442702 75 7ik (DIONEX
Co., Ltd. ), AU T LA F s, FFUTLALT AZREHIESE A a4t Brlrer %
o F ARICPE: GEEHARI7 7 X=3 Ko iiil, SPS1500V, &4 3 —ii7- T ¥4
B Y AN

2 HBLMRoMIF BT

H AU NS R - 28R LI OWT, SENEAT L DILICHOWCTIHIET 5 &, LIRS S EKH
WETEFHRAOME L, FERNEE L b2 L 22 EfliZ I — 1 X — 21R L2, il = $idic
DLTAHLE, FBEALHFEADMICIHILAY X L7z, THICEY, $BTOLEXHOE
NENOMIT BB SKER F THOMZRELTWEEE 25,

3 LEFECMUFRTSOSTRENT

M OWT DA * >, RS 4 > 85 & FURIREA A ~ il (ppm) % B4, pll# K
FA A IR (ppm) (ST LfiZ DB E LT EERMITE T4, 28R 2AR0) &R
2) Il 72,



BEEFIZOWT O EFERFENN (1558 ¢
[H3O] GkFA A iBE,ppm) =0.209 [3binA 4 55
—4.336 (Wi A 4 iREE]+1.826 (R4 A~ REE]
+3.423 1)
HERHEE D 10% L1
REMRL 0,438

WA EIZOWT o LR (19808
[H30] GkFEA A i, ppm) =0.027 [H{b A * > ]
—0.206 [BiEEA 4 i) 40.235 [THEEA A %]
+1.002 (2)
A RkEE D 10% LI E
HEMRE C 0.223

CORED S, BAMA T L, BBAT LV BLUNBA A D=Z20BAF L TIRWTRLA
BKHEH10%L 1T, pHANDWEE BN TEL W2 X0 b, EDR2DIC, AUV L44 2,
FRUTLAF Y, ANSTLLF o BIV2 TR 764X 2 BMLZTHRFITOCTRHICE

BRI ET -7z, 2O#RERE), NM@ITRLZ,

BT T IS D T 2RI (155D

[HsO] (kFA 4 335 ,ppm) =1.83 [3E{LMA F > iEE]
+23.47 [BEBEA & IRIE] +2.98 [RiEk A A »iREE]
—1.86 [F P UTLAF L BE]-0.46 JH 1) 7 L4 * L iB1E]
—27.76 [ANL AL AL HE]—98.75 [P 7R L7264 A i)
+3.29 (3

Aok © BEREA A > 1 %A

MR 0.784

WlHE 2DV THZERAA (12308)
[H;O] OKFA A >~ iH, ppm) =0.19 [Hi{bd 4 + > ifrE]
—0.39 [WifRE 4 4 > iRIE]+0.08 [AHAEIR A o+ k]
—0.20 [F MV A4 A IRIE]H0.01 [# 7 44 7 Vi)
+0.66 (A7 L4 4 iRE]-0.45 (=7 A 764 F ViRE]
+1.38 (4)
JRKHE D HIbA A 5 %W, FRNVI AL A5 %ERE
PERE D 0.922

oy 720 LR, IERE L KRE S L o7, BEHEICO W TEHER/RENRREA 4+ 12>
WT I RFETHD, WEFHEITOWTHAKESSHEMEMA A BIOUF Y784 F 2o TE
NENSBABEFHFEINL, SO EIZL>THEDPHZ FIFARRMEND— 225l + >~ T
I EHahoT, I ETLAL, WA 4 o IRt »oEL L0 ThZ I LML
TWwd, LA Luds, KANOmNRELY & BRI LILRE Z A 5 LML FrEEIc
KEWH, MHZBWTIIIDIENEEL22HELEbILTW 5,

—921—



E—1
Fig. 1

E—2
Fig. 2

FBRN DT FBRADOTY

O: Wikt 4 A+ > 7.15ppm O: k4 + > 6.97ppm

N: fiifES4 4> 3.32ppm N: R4 4> 3.21ppm

B: fifig4 4> 1.77ppm B: iifg4 4> 1.62ppm
FEERMA - I BT AHOP ORI 1 4 VR, WAk 4 >~ Lk
A% 7 iRE ORI

Ratio of chloride, sulfate and nitrate ions in the rain fallen in
Niigata Prefecture and the other places in Japan.
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Ratio of chloride, sulfate and nitrate ions in the fresh snow
fallen in Niigata Prefecture and the other places in Japan.
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