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Study on Run-off Water Chemistry in Japanese Forest (1)

Akira HIROSE, Goro IWATSUBO and Toshio TSUTSUMI
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Mean value of Water chemistry, May, 1987—March, 1988.
No M5 WL ML EC  pH  Cl NO-N SO, Ca Mg Na K “’1?] NH4-N
[R5 FL 555 684 205 01 150 2.4 0,69 520 195 0.0 0.00
2 f & 58h 1.1 639 678 206 0.03 1.87 286 077 856 207 002 000
3 [ B T8 11.0 734 678 272 006 7.03 2.32 1.24 6.00 2777  0.04 0.04
4 2 M 670 89 650 691 617 001 304 28 1.18 643 122 002 0.00
5 % F 799 128 360 685 537 0.1 1.8% 088 050 378 117 0.0 0.02
6 h £ 906 10.5 1303 6.81 1543 0.05 2751 1.37 054 1681 2200 0.01 0.00
T ok B 700 244 01157 6.78 1141 017 615 7289 323 179 .37 002 001
8 it & 700 244 962 673 864 010 495 554 323 644 142 003 0.00
9 -HENy 993 216 787 676 393 0,09 3.07 299 312 5.13 1,38 0.01 0.00
10 FHBF 993 216 689 676 415 016 185 32t 171 512  1.23 001 000
o 826 229 508 678 210 021 1.37 250 092 439 0.94 0.02  0.03
o 826 229 568 676 216 0256 178 312 091 465 116 0.04 008
1 52.8 2562 652 676 031 002 086 589 142 1.41 032 0.01 0.00
i 528 252 199 690 0.25 008 130 150 057 058 040 0.0 0.01
RO101.2 219 103.0 681 672 028 - 410 617 253 769 083 003 000
#1116 183 427 681 336 004 302 202 098 368 061 003 000
BO101.2 115 1139 673  3.87 020 922 640 242 823 063 001 003
Bo101.2 11.5 1162 683 5.04 0.51 800 779 265 7.36 091 0.01 0.00
19 Fodfkel 1114 194 B5L8 684 223 013 646 381 067 334 080 001  0.00
20 W iy 1059 124 475 682 218 009 7.65 310 080 295 047 003 0.00
21 Ehb 1178 9.5 2035 .01 8.56 1.56 19.30 7.65 4.94 15.83 1.71 0.04 .01
22 B B 950 233 619 683 800 006 2.8 192 085 697 110 0.02  0.00
23 B ML 950 233 567 678 7.53 0.4 2.63 1,82 0.8] 6.41 1.01 0.02 000
24 F N 98.4 10,1 133.0 6.6 6.3 0.54 138.81 9.81 2,23 7.84 1.05 © 0.01 0.00
2% F 98.4 10,1 1043 6.7 594 141 1127  6.38 178 682 081 0.01 .12
26 #F M 1071 9.7 1509 6.81 7.15 238 1330 1559 2.01 6.10 1.1t 0.01 0.00
2T % % 949 168 630 692 281 016 534 522 044 408 083 001 0.00
28 ¥ 4 1130 183 644 6.78 1.85  0.01 1146 4,18 1.22 422 085 0.01 0.00
29 % @ 1130 183 598  6.81 218 011 831 389 118 407 094 001 002
30 #i M 105.9 138 447 682 323 025 456 160 0.88 407 .06 0.01 0.01
31 #h B 2129 15,0 1636 685 1855 0.02 669 1034 3,10 12.29 .12 0.01 0.01
32 @ M o1222 8.2 2324 686 639 220 3283 23.06 444 946 080 007 000
33 & B 845 302 136 7.37 026 025 058 072 0.5 118 041 0.03  0.00
34 M B 650 216 204 689 053 006 349 068 017 2.34 065 0.00 000
oy of 932 7.0 82.8 683 498 035 7.04 4.88 1.61 6.01 .10 002 001
KO 1S/ cm mg/ 1 mgs1 mgsl mgsl meg/l mgsl mest mgst meg /)
7 WHRAE» & 08 (Warmth Index), HUZEHIER (Humidity Index) TdH b,
W1 Warmth Index is given by Wl= E(L”o) for month in which 12»5,
where t=monthly mean temperature n “C(6).
{l: Humidity Index is given by HI=P/(WI+20) for WI<=100
and HI1=2P,/(Wl+140) lor WIZ>=100, where P=mean annual precipitation (6, 7, 8).
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3—1. #HAFHKDOKE

Wiy, 13,6 S/cm-232.9 pS/cm ORI H D, ¥ 82.8 pS/em ThH -1z, No.
32 (k) & No.2l (i) <& QiIMME <, 200 pS/cm P Td - o,

pH 126, 69-7. 37TOMEHICH V, FEII36.83TH » 720 No. 33 (EF) ZHRIF6 6-7.1 DH N
S H =T

Cl #4priz 0. 25 mg/1-18. 55 mg/I1 @ﬁiﬁjﬁ&c D, EHE 498 me/l TH o7z, No. 31 (D),
No.6 (i), No.7 ((iE) T& i 0mg/l & X/, £/ No.13 (FEln, No.14 (5
M)I%BSUﬁﬁ,Now(&w)filmeJF&@moﬂo

NO,-N 4514 0. 01 mg/1-2.38 mg/l OEHHICH D, FIFi20.35 mg/l TH -7z MHAD S
BHo6HEE 12 0.25 mg/l L 07z, No.32 GER), No. 2L (i), No.25 (B ©&<
el lmg/l 2 Zic,

SO, el 0.58 mg/1-32. 83 mg/l oW ICH HFEHIT 7. 04 mg/l & »7co No.32 GEEY
No.6 (L), No.21 (Filn) c&ic@ 15mg/T 2z 2 i,

Ca #1513 0.68 mg/1-23. 06 mg/l OWHHICHY, Pt 4 88 mg/l THh -7z, No.32 (EHR),
No.26 (FEND) Tt&km 5me/l =il

Mg #4512 0. 15 mg/1-4. 94 mg/l P IcdH D, Fi 1. 61 mg/l Th - 7. No. 21 (i,
No.32 () TE @ dmg/l BT X oo £/ No. 33 (JEE), No.34 (E) T& Ik
<y 0.2mg/l PITFCH -7,

K iz 0.32mg/1-2. 77 mg/l i d v EHIE 1.10mg/1 ThH-7. No.3 (EHD,
No.6 (L), No.2 (7%, No.l (), No.2l (i) <\ Limg/l 2o il, &7
No.14 (&), No.33 (E¥), No.20 (Fili) <i2 0.5 mg/l PITF &IE - 7,

total-P 81 135 = 0. 07 mg/l, ¥ 0.02mg/l ©HD, FEALOME CHRILERAD 0.01
mg/l YR ¢ -7,

NH-N @B ias 0. 12me/l, ¥i50.01mg/l cdb, 20ME clBERAD 0.01 mg/l
PIFTh -7,

SEEUEICDWTERE (mg/D) OWHICR 55 &,

SO, >Na>Cl=Ca>Mg>K>NO;~N>>total P>NH4 ~N &7 5, total-P & NH,~N ot
&I E N,
WA CBEORE & BIEQOKENFIZE O~ &,
NO;-N>CI>80,>Ca>Mg>Na>EC>K
Lz, PwaN&&mﬁ;@MW&ﬁK®mﬁﬂﬁQ%{®%%ﬂ%b,&<Kﬂwﬁﬁ%
2)30 72o Fio pH Otz b L A O b B0 Ab & s o, total-P, NH,-N

FE IR IR O T RS 1 SIRZF/HAE Eméfamm

1960’1‘&@ RO 25T INC BN T Cb/clEick 3 &, HADOTIKONFEY M BE (X
Ca 8.8mg/l, Mg 1.9mg/l, Na 6.7 mg/l, K119mw/ S0, 10.6 mg/1, C15.8mg/]l, NO;-N
0.26 mg/l, NH,-N 0. 05 mg/l ¢ 3%, chZ4E034MEDFEEE L 5~5E, Ca & NO-N
BOEOTIHEBR UL B Th b, Ca B, ARAEHMBTHLY, $AAMOERERA
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a) WARRMEE  WREHER Mg+ Ca- Na- SO, - NO;-N - Cl &8 QUM & IE D i H 43
B fo (F—2)o JKIKRE OB ZAKICIET TN BA 4 v ORESLA 4 v OB A5
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A matrix of paired correlations for run-off water chemistry

EC pH Cl NO-N 80 Ca Mg Na K t-P NH4-N

EC .00 ~0.14 0.64 0.70 0.79 0.84 0.86 0.80 0.26 0.36 0.03
pH 1.00 ~0.15 007 ~-0.06 012 -—0158 =011 =020 0.17 -0.20
Cl 1.00 0.16 0.44 0.34 0.51 0.82 0.34 0,02 0.00
NO:;-N 1.00 0.63 0,79 0.63 0,33 ~0.01 0.34 0.20
SO, 1.00 0.66 0.53 0.69 0.21 0.37 0,03
Ca 1.00 0.70 0.38 0,08 037 0,03
Mg 1.00 0.62 0.15 0.39 ~0.02
Na 1.00 0.51 0.19 0.05
K 1.00 0.16 0.07
t-12 .00 ~0.01
NH4-N 1.00
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Fig.2 Relationship between Electric Conductivity and
Warmth Index
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Fig.3 Relationship between Electric Conductivity
and Humidity Index.

MNTEBWO,

TSR W D CROICITRE DB & 284 S 1 tes MBE L KM -7 D, No.32 (),
No. 21 (Fil), No.31 (7h#i), No.26 (FJII) TH-7, %i, No.33 (K¥), No.l4 (5
), No.34 () TREQIKMMEN -T2 TOSKDDIN—=TDHOIETRIEFEM R
EMRKEL T ER B, LT 2OOHIBOHOIIITIRERGE OB BHNHL Shis,

B—2, 3ICHEAEIE &R hE O (Warmth Index), W&UEME &REfEE (Humidity
Index) oz LT,

BLREHFEOHOEEADS B, No. 32 (Eky), No 2l (i), No.26 @END (RPATLY
L) B0dNsEERBFICHD, BHhIoBRELENn122.2, 117.6, 107.1°C- B &H
CRIECHD, WiREHIZ. 2, 9.5, L 7&ELCHMOEMZE LD LTS,

—J5, WEAELE 0K No.14 (il , No.33 (%), No.34 () (Bl Li)
DTN SO S D E S 1000m 2 2 2 Tind, BHAIOERIEE #0528,
64.5, 65.0°C+ H&{EL A THY, WEBMEEIL25.2, 30.2, 2L.6 &< EMOMmz LD L
T3,

No.28 (540, No.29 (s & No.32 (5#), No.21 (R, No.26 (F)) &L
BEMMEAS OB 1130 EEBEICEVD, WEEBILI18 3 EEL, HAERERENEN
64,4, 59,9 pS/cm LK,

No.1 (#%), No.2 (#%), No.3 (A#H 13 No.14 (&il), No.33 (E¥), No.34 (i
By ST 5 EEhIOBBIEENEN, 56.5, 56.5, 71 8°CH LRBEICD W3, i
B3l 1, 1L 1, 1L 0 &EL T bk v R oz b b, BALEE L2 85,5,
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63.9, 73.4 pS/ecm EHPFHOEAE LY Ui,
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AMEZ BB, bi)sb‘*@:ﬁd SHEOMEICET 2 BRI S S ICHEBBETH B,

d) Na iz, Cl . Mﬁmujé: o A L!LR&{L{I”[' D& tf}:';s‘w%mwo@im No. 31

() i Na g s Cl i diEho7co Na & Cl B & bloiiEEREorichy,
MICRB SN &M E, REPTHEPTOERZE D &0, FRKOURIE
Kk DU EE ca:z@vm EDAMA SN SE, MILHRIMOHMREIZ0. 82& W » 72, Na, Cl
OPEEIIIIGE N Noo 31 (il &23io No. 6 (LJE) o < MEmibe No 13 G5l
No.14 (Elp, No.33 (BEF) TE» -t
e) KM : K> T, EamEpEe Ca B, Mg JBIE S0 H0I2IEM M»bzm
Do MEHKOKIBEIC LD BRI CNLDI AS N ERTERIZIEDAMBIONG, 2
D NaIE & DHWIZICPREDOHBMA Sl (r=0.51) (F—2), ilikd Na i Si
PR EA, WIS O O O—DEhANI oNB LT AL LIEY, Nad i &
EDHEZE S DKBE b 3B SME OB NS 500b LIS,
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0, Bk, MEHIEEORMEMICEEAZEIZL L, RHKRDOKED L BN E bicERkEOA:
DEMRNCL D, LhAMBILN 5,

H— 6 Wamo 2 ki No. 28, No.29) & NO-N D AZ b b, BAEMMEDS L
To4ic No. 29>No. 28 ¢dh -7z, No.28 i3k /& (Chamaecyparis obtuse) DFHMTH Y
No.29 (T / +DOUEEM TH Do WD BN NO-N JEED BRSO OFIE Tis 0 2,
EDAMEION S

B -7 i‘lL{H}:Js_.)i‘LﬂW) 34k (No. 1, No.2, No.3) o NO-N Mo e Th s, Wi
WA -25 0T No. 2 i8B8 0 TERENEM -, No. 2 B17THE4LE0 h 5+ (Larix leplolepls)
- b F=y (Abies sachalinensisy OATHTH O, No.l, No.3 BENEFNELELIEBD KR
W, FFevDORRKRTH D,
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Fig.6 Monthly variation of nitrate-nitrogen in Kouchi.
0.20 ® 1 e € e
a4 © =z 4
@ ® A 3 &
B
~ @ L
A
o 0.10 A
| A
0 &
0 O
z ® o o
O O 2
. A
0 & & @ L 4 1 T | T 1 l o
™M J J A S (@] N D J = ™M

R7 BEEKEToONOSN REDAZEL, (b
Fig.7 Monthly variation of nitrate-nitrogen in Hokkaido.
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Fig.8 Monthly variation of nitrate-nitrogen in Kagawa.
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Fig.9 Monthly variation of nitrate-nitrogen in Gifu, Nagano.
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Résumé

Chemistry of forest run-off water was monthly studied for thirty-four watersheds in
various regions from Hokkaido to Okinawa in Japan. The pH values of forest run-off
water were around 6.8 and did not differ among the watersheds, EC (Electric Conduc-
tivity) of water was higher in warm and dry, than cool and wet regions. EC was corre-
lated with concentrations of Ca, Mg, Na, Cl, NO;-N and SO, in water(r>>0.6). Concen-
trations of NO;-N and SO, were especially high in Okayama and Kagawa where Warmth
Indexes were high and Humidity Indexes were low.
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Concentrations of Na and Cl were high in Okinawa which is located near the sea,
and in Yamagata which has much snowfall. Concentrations of all elements were low in
Gifu and Nagano pref., where the watersheds are located at a higher altitude of 1000
meter above the sea level and in cool and wet climate. Among the watersheds in same
climatic conditions, run-off water from old-aged forest had higher concentrations of NOs-N
than that from younger-aged forest.





