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(4) MBI B 2 LIHBHRER)H o ORBEHH
NUTRIENTS RUN-OFF FROM THE FOREST RIVER CATCHMENT DURING THE SNOW MELTING PERIOD

W OIAE . LRERT. ARMZ . RERG . REE
Harukuni TACHIBANA, Masaharu ANDO, Hiroyuki OHMORI, Shinya I11DA, Nobuhiko UMEMOTO

ABSTRACT; Water quality of River Ogawa of Sapporo, located in the
northern island of Japan, was analyzed from the data taken every day
(every week in winter) frog September, 1986 till August, 1988. R.
Ogawa (catchment grea:llkm , length:7.0km, average flow<at sampling
point>:about 0.8m~ ) is flowing down the forest mountain, Mt. Muine
(1461m). In this report, we focused the specific behaviors of
nutrients during the snow melting period. Results are ;

(1) The rate of water load during this season was about 60% of yearly
discharge. The rate of nutrients loads was surpassed 60%.

(2) Most of nutrients of this period were scrubbed out from soil and
some of them were eluted out from accumulated matters.

(3) Nitrogen flew out mainly in dissolved form (almost as nitrate) and
phosphorus in particulate one.

(4) The mean water quality of this period was ‘in meso-eutrophic
condition.

(5)  Run-off pattern of chemical components during this period which
were arranged by L = C*Q = c*Q® (L: chemical component load, C:
concentration, Q: flow, c,n: constant) showed nearly the same tendency
as one through the whole year. Concentrations of nutrients, except
ammonium, became dense as the flow increased(n>1). Concentration of
ammonium and ordinary inorganic components was stable or somewhat
decreased. (n = 1 or< 1)

KEYWORDS; Nutrients, Snow-melting, Forest river, Eutrophication
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Figure 1 Map of the River Ogawa catchment
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Table 2-(1) Seasonal and yearly mean concentrations of components(1986.9-1987.8)

Seasonal wean Yearly wean
Autumn Yinter Snov melting period Summer
Numbers# (veighted vith flov) (veighted vitb flow)
of samples. 59 21 85 L] 221
c1- 4.6 [ 1.2 6.4 43 5.2 5.7
S042° 13.1 1.4 1.2 8.9 10.7 1.9 9.6
Na* 3.8 5.1 4.8 4.8 L9 41 (N
| o 7 0.% 0.5 0.5 0.8 0.6 0.5
ca?* LX] 5.4 [ Lo L2 [N 0
Ng** 1.1 2.1 1.1 1.4 13 LS 14
$i02 15.4 0.6 1.4 10.2 B 15.3 12.1
DOC 1.1 1.2 0.9 1.0 1.4 1.3 1.2
POC 0.1 0.1 0.3 0.5 0.3 0.4 0.5
TOC 21 H 1.2 1.5 1.1 ’ 1.8 L1
NEa°-K 0.013 (12.6) 0.018 (-15.1) 0.026 {18.6)} 0.02 p.028 (15.9) 0.020 (15.3) 0.018
NO27-N 0.004 { 8.8) 0.003 ( 8.5 0.004 (2.9); 0.004 0.004 (2.6) 0.004 (3.0) 0.004
K0z™-N 0.095 (84.8) ©0.070 { 81.4) 0.110 (78.6) ! 0.115 0.128 (81.5) 0.108 (81.5) 0.106
TN 0.112 [88.2] 0.086 [100.01 0.140 [70.7}; o€.148 0.151 [91.0) 0.133 [84.1) 0.130
DON 0.015 [11:8] 0.000 [ 0.0] 0.058 [29.3]! 0.088 0.018 [ 9.0} 0.025 [15.5] 0.045
N 0.127 <69.4> 0.085 < S4.5> 0.138 <89.2>{ 0.201 0.3166 <70.9> 0.158 <75.5> 0.17§
PON 0.056 <30.6> 0.005 ¢ 5.5> 0.024 <10.3>: 0.058 0.058 <29.1> 0.051 <2U.B 0.081
™ 0. 188 0.091 ¢.222 0.258 0.234 0.209 0.236
DRP 0.006 (85.7) ©.00% (100.0) 0.002 (S0.0) i ©.003 0.002 (66.7) 0.003 (18.2) 0.003
bop 0.001 (14.%) 0.000 ( 0.0) 0.002 (50.0) : 0.002 0.001 (33.3) 0.001 (26.4) 0.002
4 0.007 <53.8> 0.003 < 27.3> 0.004 <¥8.3>i 0.005 .00 <13.6> 0.008 <21.9> 8.00%
PP 0.006 <£6.2> 0.008 < 72.7> 0.008 <66.7>; 0.015 0.019 <36.4> 0.012 LD 0.014
TP 0.013 0.011 0.012 0.020 0.022 0.01% 0.020

Table 2-(2) Seasonal and yearly mean concentrations of components(1987.9-1388.38)

Seasonal mean Yearly sean
Autumn Finter Snov selting period Summer
Nusbers+ {veighted vith flov) (weighted vith flow)

of samples. 78 18 56 (1] 240

[+ L9 5.2 6.2 5.1 %6 (R} 5.2
$042° 18.0 16.8 10.5 [ 1.2 .2 8.5
Na* (R [N} 3.9 6 6 (81 3.6
x 0.7 0.6 0.6 [N} 0.1 0.7 0.6
Ca?* [N 5.3 “1 8.1 5.8 [N 3.9
Mg?* 1.7 1.9 1.6 1.4 1.3 1.1 1.4
Si02 15.8 19.4 1.4 10.8 1.1 15.9 .2
poC 11 0.9 0.7 0.8 1.1 1.9 1.0
pPOC 0.4 0.1 0.9 1.0 0.8 0.5 0.9
Toc 1.5 1.0 1.6 1.8 1.9 1.5 1.9
NB«*-N 0.029 (25.2) 0.014 (15.4) 0.009 { 5.8) i 0.008 0.024 (1L.7)  0.018 (15.9) 0.014
No2"-N 0.002 (1.7) 0,001 (1.1) 0.002 (1.2)} 0.002 0.002 ( 1.2) 0.002 (1.9) 0.002
§0s™-N 0.084 (78.0) 0.077 (84.6) 0.349 (92.5) i 0.151 0.137 { 84.0)  0.106 {83.5) 0.138
huid 0.115 [85.2) 0.091 ([91.0] 0.161 [85.6): g.162 0.183 {100.0]  0.327 {91.0} 0.154
boN 0.020 (14.8) 0.008 [ 9.0} 0.027 [14.4)} o.025 0.000 [ 0.0) 0.913 [ 9.0) 0.020
DX 0.135 ¢90.6> 0.100 <90.1> 0.188 <19.%>; 0.137 0.168 < 74.1)  0.139 <82.6> 0.173
PON 0.014 ¢ 8.4> 0.011 < 9.9 0.048 <20.3> ! 0.056 0.057 € 25.9>  0.028 <IT. &> 0.951
™ 0.149 0.111 0.236 0.243 0.220 0.169 0.224
DRP 0.008 (60.0) 0.004 (S7.1)  0.005 (71.4) i 0.006 0.902 ( 18.2)  0.008 (45.6) 0.004
DoP 0.002 (40.0) 0.003 (42.9) 0.002 (28.6) ; 0.002 0.009 ( 81.8)  0.005 (54.4) 0.002
bP 0.005 <62.5> 0.007 C77.8> 0.007 ¢35.0> ¢ 0.007 0.011 € 52.4>  0.008 <55.2> 0.006
PP 0.003 <37.5>  0.002 <22.2> 0.013 <65.0> 0.01% 0.010 < 47.6>  0.006 <44.8> 0.012
b1 0.008 0.009 0.020 0.022 0.021 0.014 0.018

{ ):per cent of TIN and DP. < >:per cent of TN and TP, { ):per ceat of DN
4 Numbers of some components are lesser than these value.
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Table 3 Variation coefficients of OFlov +¥ater Tenperature L
components T ;
(Standarddeviation ,mean value) R
(Numbers of samples: #192~238, #¥55~56) '
|-‘ A e "
ODRP +DP OTP
1987.9-1988.8 Snow melting P.(1988) 0 : - 0
ST . 1o (5, [ISs +Poc OPN App
ci- 0.253 0.207 ] T .
] N . ] s
5042 0.235 0.368 : ST ~ o .
$i0: 0.233 0.149 e o . "
(By colorimetric wethod) 1 y e g et BT 3 *

PR P " 2 . ™ . ..
Alkarinity(e.sBx) 0.108 0.086 ’. OCond. +¢1- O4.38x ATOCT x T00r 6‘ &\,\;
Doc 0.982 0.420 TR L D
Toc 0.729 0.538 CINHG®*-N + NO2 - OTIN ATNe X TN Weeks(1st:4/8-, 7th:5/8%)
NHa 2" -N 0.958 0.498
NO2~-N 0.460 0.467
NOs--N 0.431 0.371 ‘ i
TIN 0.381 6.350 1 2 3 4 5 & 1

.355 .27
™ 033 0.278 Weeks(ist:4/8-, Tth:5/8-)
™ 0.456 0.375
DRP 1.150 0.502 Figure 11 Changes of weekly mean concentrations
DP 0.861 0.266 of main components(Based on the first
™ 0.806 D.618 week concentrations.)
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fRahsd. RBEHUAORS TLRBLEBEELLETBE VA THIL . BEEREODOC) 0EHBEN
B, BROHAHIHASGBDOB VLD EHETE S, FRIFHR2000mmiz. FLIROTEHI K RL1200
mm& DL UEEDPBDBVSE, ChRIIMBEORFTPLBRESERTH A 3,

REBER2EX -2V VORBAHNBRZ2EORKMIEO b0 L KT 2 4. OBV EBbh >t OO
CER WEEORBTH AL LAWY, TEORKRGERBILOBENRTILEER > TS EHRL
TEBLRNETHA I,

3. 4 RISHXRBEORHRH s -

KEHEZPOE UTKERSOFRHHEEL2 2B S 1988FEREHOLDIC>WVWT, L=n- Q"&# (L : 5K
SHHB<BEXHE> g/sv. Q: B n'/s. ¢, n: FH) TEHEL, E51RLi, 2XHLBSY
D/~ Y IRBRVKREBESRVOPEMTE 5, EHn BIERBA A v /IS, £EHIz-
WTid, NHa " -NEBRELLLETH 5, RBOFVRZHIZ, KRS I RETAFEREH L VWL S, &H
ENBZORERE L THAEISHPE VN -NT, HERRSREHTH0.95 (258, 0.93) K&, &
MNRCOEEREPART, FLLEPESDICERT 2 B8bb 3, $-5EEY Y (PP) £V T, n
A1 50ESSDF (n=1.78) 1L, UV Y PHEVBECEHEIQTHELTL 32 E8bh 5, N -Nid1
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uT&ﬁ*ﬂﬁHﬁﬂ'@& 9. 75555%5050 Table 5 Relationships between flows and loads of components

(L = ¢-Q", L:Load of component(g/s), Q:Flow(n®/s), ¢, n:Constant)

83 (2HEh . 0.68 (WSH) L paxuw # CC: Correlation coefficient

CEho, KMEBBICRE L., F 1885, 9-1988. Snov melting period(1988)

7= ﬁﬁ%éﬁg t)iﬁfﬁgﬁl itk - T@b ¢ n CC¢ Numbers of samples ¢ 1 cc¥ H:;b:::nles

ZEBHAEN S, FE/MBAA T o 5.10 106 0.9 s 638 100 0.5 m

i R e e b 2 e e S0427 0.2 0.80 v.98 s .40 0.72 0.95 51

ST, 3@ TRAL LS L R ¥ 3.88 0.95 0.99 425 €03 0.90 0.93 50

ReitifshdboBZL 0o, nHhl r 0.58 .91 0.99 o 0.60 0.93 0. 99 50
ca?* L1 0.8 0.99 a2 Lt 0.82 0.9 50

LDhEV Wg?* 143 0.94 0.98 as L2 0.83 0.9 50
Si0e 12.8 0.86 0.9 4 .91 0.89 0.99 M

- {By colorimetric method)
4 W Dot 0.9 0.97 0.91 a2 0.59 L1t 0.95 52

fﬁ%ﬁﬁﬁﬁ/]\?ﬁ]“l (*Lﬁﬁi&‘l’sﬂ . ,]\“l TOC 1.50 1.05 0.93 435 1.26 1.20 0.83 $2
B OKERAEEEEE DL Meoomoemu
%®7kE§{tﬁﬁPﬁHj%ﬁ ‘CO L‘—C\ KH+*-N 0.014 0.89 0.8% 431 :z;“ l::i ::2 ::

R02"-N 0.002§ 1.06 0.51 436

THOKBEOEEBLEREZILPIME &\ vos-N 0. 10 1.03 0. 98 @ 014 1,08 0.95 53

¥ 9.13 1.02 0.85 (&1 0.15 1.05 0.95 11

> - - T
B S, FAEET > feo BE. 28R 0.1 Loe 0w a0 0.1 Loz 0. 5
ODEALBEBEREF— s 08B AET-T ™ 0.20 L1 0.6 21 0.2 1.08 0.96 53

0. 036 116 0.69 [+

W3, SHEid. MEWKEOKEAZENLE w 0.0025  1.06 0.81 “w .oy 111 0.9 53

s - = e P 0.0047 099 0.87 ) %.0011 100 0.9 53
BEF— 5 LolBD SHERKE O ™ 0.012 L0 0.8 4 0.015 122 0.9 53
WIcHOWTHE L. BERICODVWTOE 0.0066  1.50 0.88 53
WP ToEBOTH S, ss 180 118 o 5

BT KIcOWT
OMSBH/KELA LA SSATEICED M., COPMOREERIEMD0%ICE L, BEHKER.
[EBELEBEREBIMEGLTEH LANSHED L,

BEHoOKBEELIOVT

O HBexL. —ERNKS R A £+ v, WA A V12 E) &, 2DOMORBIECERERRTERIRR
STCBEEE) s — v ER LU, RS REKERE D S ZOBMBKICLIHERBEEET 5, KEEP
BRRER., SSRELHEKICEERRS LUTANSRER T, BKkcSBCHH LA, BEEY T
COEEIMBEEFTH B,

O MSTWRIKEOSREORBERIL. BERICEES SNRh -1, BHICRMESEMCEDA
ILEED SO HKSBET D E VR B,

ORMTHEDR., FRRAFE. YV yIBEESELNRTEEE LTHB L, BEEEHRE LTI, Mg
EOAEL L, BEEAREEEIVH oMK SBRE CHES LAY, LEERSoRB L RIS h:,
N/Phold, XREBEVEHILENZELALBEEE > LB bh o1,

BEHOFHKEIL>WT
OBSHOFEKEREORHKBIIEL., VYISV TREXRBLO., BRIV TRTEREL<VIZEH
%,
ORZSHOBBADTHKEOE(L S, BERBEOHTHLE, $ I LEAR-REBKXIOEEETE. =
LTHREERBEOREYHEERE OHL LA EBE L 1.
BEHoRBERHBEF LKE < s —vicoWwT

O MEHOoRBAFIERIAT D6 0 B¥EELX Hoih, FBERL>VLW TR T Vv E=7EEZER VT,
HBAFUEORHERD 2o —MEBKRS X, BRAFCELOVL SVbLFHETDEV,

O BSHOKERSOHH/*2—> (L (C+ Q) =n- Q"HoBE, ) 3. #FENLHHHNLBEFELTH




27 KBERRT vE=2TEEE, RBICHLBEMMBELER LA, COBRRBBETE L, HBR%E
HIRIFEER Y — v TH Do —MERERDE ., RE—ERLZSMEFREOFARIZH S, XD
PTELSUTHBREEROn $RIF1 T, FRATABIERE - ERENI SN EPbh T,

HSHCKBOKERSFHED OFRETHET L2, RBEILDESOHGTROF B &N
T&lo SROMTKEOHABRROBRBEER CEL LB S ¥ KBEHREHPME OB © A & &1
CHET 5 EOPOPIRTE, COZLERTABOKEERBOEERLRETELEE S, FAHUKD
SHBUKTH 2. Sk FRHEAR S OBE. HMd» S OANRERET ERBITEHK I fovo KR ERSE
TRiEHb . KRTFERAZOFE - XEAZK, ILWERFLRTENR H HE. BABRFIHELE.
LA ERARBOTIBERO THS - CRIERL. L SMEERLES,

(B k)

(UK EELLZRIER. RKREZDERERK L 2 FHW/NIOKBHHEB ] (9~11H <1986, 19874E>) |
T ARFELIBE MBI ESE. 45%., pa01. 1989

M # EER [THRREKER S OKERS OFRBAEE (D) (1) () ] ( ZEFERERAREES
HIHMIIESE, <p932, 1987>. <p902. 1988>. <p300. 1989>

(3)# wE [E&REAIICE 2H58MOEH BT INE -Gk wWTic—&F&4a — | | F126#
A TERRNRSBERSCE. pl02, 1976

(ORAFE THKIEOEREL, KEOEREB(LL/KEHMEI. pd. 1975, HEHEAR

[(HMEkEFKOKE] REHMIC, RS LBKOIRRE ZDLERIRET > 720 UTREEK (BE2E
PLIcbDo 198TFE12A~19883H) LMK (1987TH9H ~19885E5H) OPHKE (BERTEHE) 2Rd,

BAT mg/l % THVTW
+ v I cl- S04~ Na* X Ca®*  Mg**

£k 12~14 4.6 2.3 2.4 0.2%¢ 1.3 0.4
7k 5~8 1.8 2.3 1.6 0.2 0.5 0.4
NHa**-N NOz -N N0z -N DN N DRP DP TP

Fsk 0.19 0.008 0.15 0.35 0.37 0.004 0.005 0.013
7K 0.16 0.001 0.186 0.31 0.34 0.006 - 0.011 0.015



