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Abstract

To optimize the reactive nitrogen cycle in an ecosystem, technologies to increase nitrogen
use efficiency and reduce emissions of nitrogen must be developed. In a watershed-ecosystem,
land uses with purification abilities can be a powerful tool to mitigate nitrogen loads from non-
point sources. This study analyzes the influence of land use on nitrate concentration in the wa-
tershed of the Tama River, a typical urban river in Japan. The upstream area is occupied by for-
est, while the downstream area is dominated by urban land use. In the Tama River watershed,
59% of the total land use is forest; 23% is urban area; and, only 5% is occupied by agricultural
land. Urban areas are distributed downstream from the middle reaches. The average nitrate ni-
trogen (NO; ™ -N) concentration in 2004 increased from upstream to downstream: it was 0.7 mg
N L™ !in the upstream area, while it rose to 6.0 mg NO; -N L~ ! in the downstream area. The
river water NO;3; ™ -N concentration showed a positive correlation with the proportion of urban
land use, while it showed a negative correlation with the proportion of forest. However, some
small sub-watersheds have low values for NO; -N concentration despite highly urbanized land
use. These sub-watersheds are characterized by higher proportions of paddy rice fields to the to-
tal area, ranging from 0.3 to 3.0%, and higher proportions of water body areas, ranging from 8.3
to 30.6%, compared to other sub-watersheds. This might indicate the purification ability of the
water bodies and paddy rice fields. Land use within 0 to 50 m from the river water surface influ-
enced water quality and forest and other water bodies reduced nitrate concentration. Construc-
tion of artificial wetlands or riparian forests would decrease the N load into the river.
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KEVTHFH O 5D % EE ORI AL - TR
3 A 1EIA 253 % (Tabuchi et al., 1995; Jordan et
al., 1997; Nagumo and Hatano, 2000; Arbuckle
and Downing, 2001; Woli et al. 2002). —7/7, B
RJTIERK, KH & v o 22 R IZKZ E LT 5
BENZEATAZEMONTEY (K, 1995; Sa-
bater et al., 2003), T4E, IR © OB % I 5
FTDIZZD L) LA OWNZR)ILAY 25%
BT 5 LA ETEMEN TV, RIFFETIE
FRSHIKICE TN ABRICEHL, TOREL
ST 7200 THFHDBH Y 2O THRE L7

BHROH L, AN, LFR, PRSI
By sz2FRITIeHZEFE (Reactive Nitrogen:
Nr) LEFENTW5S (INL 2004), FULHEZEFR
BEHZETA (Ny) DS OBHELREL BB ST
B, RAEBLOEWEIAFIET DT VEZT
(NH;), 7 vE=vaiEzEH (NH'), —fbs
# (NO), —mfb=# (NOy), fiifE (HNO,),
WAYEE (HNO.), WEbz®H (N.0), myEEEzs
% (NO;™) RLoEREBOSIEOM, RESLT
I, BRREOAREORELIET. ARG
O WIGE, EVNEERESUSHEEZEOE
HiFETHY, M ETB X Z90-130Tg N
yrERFL 5N TWw b (Galloway et al.,
1995). FEEHA LI, AZINGENCHR T 5 K
IPEEF R L, (LR EE, KEHP~
ARHENC & % SR E LA IRE O BRBEIC X
D, 1990 FEM XTI A BRI Ik $ % )X
S EEPEMB L Z150Tg Ny Lotz
(Galloway, 1998) . Z O L 7= S FIC X
DAEWHEFEDSHIIN L 7248, FEFICT Y E=T R
NOx |2 & 2RO & b, Wb
BHROBUIIC X % HERIRIEIL & v o 72 BREEHM &
D725 Lize B, RIMEEZOMERE % b
L, S@FFAzELT RO, REAOFRE & AWZ
WO THMIRD LN TWDE (HEES : INI,
2004) .

TNOM NG FAKE % Uk $ 5 W hEE % Fo 1
WRHE LT, AT#CmmEks 25 H 2 Twn
% (Lowrance et al., 1997; Sabater et al.,
2003) o ATRHRIEARIZ 51T % M PR 3R

ROBFTEREOBRTIX, T2, W%, EWwds
WIIEAEM R R RESE R OARIL (FE), B
X ORI OWIIZ X > THEL S (Rickauf et al.,
2004), MEIZZOHRTLEMLEMAELH ST,
THFEICERZRETEL-0RDAEN T L
ENTw3 (Lund et al., 2000).
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&, M T 0-1mg N L™ T - - hkEs
F725, MIBHAFFITBVTIZ30-40mg NL 12k
HL, KHHFFOPFTIZ0-20mgNL %0,
SHICTMHBTIE0-5mg NL HIZETA L7
UL - i, 1985; Mi45, 1999) o B2 A& AL E
U% 70121, Baimtkz Romat, Ruonik
b5, AEIBERB L ORREE VI SEthahib i
FNE RS, KRBT LTI s 05M:
VR T, BEBEAEL S (ENNIE D,
2006) . EEMIZKDFHENDD %055 TV D RIZ
BT, T0OX) i HEEHIC X D AKEE LA
THETH %o

—77, YO KRELZRIIBIT L LMAIHOEE
i, KOWHOD%HY 2ERE LA O
B SATIC X > TTIER L, KO+ A A
FERIBANIZEDLE G o THRITEh B &
B, BEIETUII IR O RSB AR 28 2R i 1
THRIMAIC E D B4 B X b O & A I21E
W3 562 L2355 N Twb (Tabuchi et al.,
1995; Jordan et al., 1997; Nagumo and Hatano,
2000; Arbuckle and Downing, 2001; Woli et al.,
2002) . il % @O A HNIZ BT 5 JEEE B i
357 225, WIS & K 5 LIRS L OFEE
AR SN, RN % R TIE R OB
T HMMBEEREEOWIMAKE V. T/, KH
FARD FEZERIE TR D EE IR O 53
Wk EEBW IR TE LS (Woli et al.,
2004), S IR HLAT A3)A A B HUE TR B
THWRHARTH - TH, WIIKOEREEITH
B (Hayakawa et al., 2006) o
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Fig.1 Relation between nitrate nitrogen and total
nitrogen in 2003.
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Fig.2 Relation between urban and forest area proportion and annual mean river water

nitrate concentration.
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Fig. 3 Distribution of buffers according to distance from Tama river water surface.
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2 25%LLF, 4mg N L' DL EoM i id a4
M 6%LLTF TH o720 50-250m DHiPAIC BT %
BB G ORBITNE L, FHREEH10% DL 1
TH4mgNL ' %2 2 IREOH DAL 72,
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Y=-0.038 X F — 0.021 X W + 4.08 (1)
(R? = 0.30,P = 0.021)
2004 4
Y=-0.037 X F — 0.024 X W + 451 (2)
(R? = 0.26,P = 0.041)
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Fig.4 Relation between proportion of forest area and annual mean river water nitrate con-
centration for areas within a) 0-50, b) 50-250, ¢) 250-500 and d) 500-1000 m from

Tama river water surface.
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