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BFEY L OHEHEATZNKIE, EEIIHES D
BSHPEAKIRIC B 2 ERBILOBHIN E 2> T2, HIFEH
W&, TRERAGES IR AT 2 WP AR AV A 7 TR B H o
WAL, CODAEEOWEF S FHIZHE S (BREAK-
KREBEEF, 2010), HERREAD3 ~13mg/LTH % (FIE
WEEBEIEA, 2008). WIFKEKIFEE LTHOAH I AT
57280, KEOYHEIRD LN TS, TREMICKE- 7

Wi, BRa—2@EREL, HAKE L THFEMIIEN,

T2 A CEIEEICTE S, 2 DAY, BANDFHAKD
¥baxhosebwbhad (HE, 2006). T4, AN
TR BE DS EG 8\ 2 AR % BREESLAEAE T B % 44mg/L (REFRESE
FITHH L Tlomg/L) %Mz 2 HAKMPBAELLLTEBY, £
KB 5D B MOHREH G ITE, ZOWREEIL R
23 2 Lt SN Twd (FATES, 2006). S 512,
C OHIFE RN LI OWHRBRESH A LD D, Bl
O A, BICH LTRERARENIT TN
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2010).

INFETIZ, Al IR D EKIBIZB VT,
NS % WA ST B 8 ED, HEAKIBEROATO
ILRELEEZHEOTWDLI L, Hibh 5 o34
L BRBELE IR 2BHERIZLTWD L, &5
WCHHEHIIAB2 ST 28R KRS BREL
TWAZERPLMEIRTWS (HH S, 1991). BRIEA
(&, B EOIRREEH SR (R 2585 LT 2 iR
KB RETEGIC BT, HKIAR ERIR IS o H#ipH %
REL, BERILICERBINELILET LS H L
EERIRLTW D (AEFZEN KL > & —, 2002). TD L)
ZIREA S, 100 m X v ¥ 2 O E L HE LA 7 —
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REERREIIE C, HERTEY L EEISER S 2T RO
THERTG G ATEAT LTV B T L AR S N, Z ORI L KD
S5MTwad (BER, 1999). ZoxfsEe LT, ZEMIME
KT 2 SHOBRB R ER BREOHMAHE S LT
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F— Z RN EAT ) 720 D100m X v ¥ 22, E Bl
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2. ZOFHERIZI2haTH Y, FRAIHITIE, W MoLHANRERE G, RTINS &, A
HiA%62ha (49%) TRD% <, KOTHIASZha (25%), B HIAMEC, M, BB OHGERAO R B - 72,
W#A20ha (16%) Ty, KM, BEM, i SR 2. MKBEOKE

B2 WA RAR, VRICT KE B N ONARBEAi H > BRI BT B /KRR O3

[ A A P B A A SRR
A K M NOs  POS” NH:"  Zn™ N P
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FERRER 59  18+14 0.41+0.74 0.8+1.5 52+7.1 1.6+1.8 0.055+0.093
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H1) ORI T RKEI SN TWE EHR L2HETHY, B
FRADFEH 205 13E 72,
2) I 1 %KETHETHA I LZRT.

AL, Z < KHOKETH Y, #HLSiz—
HOHIRTIL, WA Z TN L /NI TH - 72,

INKBED KB DTG % 45 2 FR L7z, MR 1,
A G AR AKIRER DT TIZIS mg/LTH V), ImAMEH
51mg/LC, 22 i C4dmg/LE M A 72 (2 1K). V) VR
7 VESY LAREIZZENEN04 K08 mgLTH Y, A
PR L O VIREIXZNZN1.6%0°0.06mg/L
Th oz, W T KRB STV 5 EHF) L 72 4EKIR
D, VU, TUEZY L, HEEOSEE ) VEE
&, AN SERIE RO 1/8~1/2 L&KL, HFI2T >~
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FECIE, AR O AR E] & O LA AR T Z DREE
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(Uit - R RE & L 35, x) 2SRV S
R (y) IHMEL, WHEOMICIZy=-0.44x+46.73D L DI
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BRI AT b % { DTk % 5o 5755, Zh LAt
Tlkpkd, M, KHOBESKEW (B 1R). wEHNO
i LIRACALE S B AR AR R & L 7z, ZoKH
S S IIRBERIC D D hnro7z0 L, Fi4
SGAEAIRIE, IEA R L FARIC T R A RAE L T

0, EIEHETIRIC BT 5 KIS S o Eiiho gz
KL TWDLHBENS.

INIK B DRI X 32518 mg/L T (45 2 #%), 22 T
dmg/LZE#Z2 72 (BE2K). THETIT, [k, BERY
BHEOWT AV FAROEARIBIZ BV TEEOT I HAD
fibi, Mo OfMIEE LR, TS LTH
W7 & OARAFEM Y IR E L) LS OAM L & D

B o TREVZ EBWELPIZENT WS (W - FH,

1991 5 &4 - HI1996). AR Cid, HISH FE &
OVt % % 0 2 72 S 3t TR 0 5 AT I U3 /KB O R R 5 1
EE <, T - AR REE G 2SR T &2 OREEE AR A
o7z (2 K). MMMERTE G & MIREEE & OBIRAA S,
JHHL AR AS100% T 3 2 B & DI FRIRE % KD 5 & 55mg/L
b, IO LG, A ST 2 WEE AR
T BEAMIKELLEG L TWB I EAREN, —T

it - PRI IAR B A & A ERILEE & OBIMRA S, itk -
MHL TR A5 23100% C & 5 Wi & DS R FE 1L 3 mg/L & A%
WE EDMEE S NS, L, AR & BRI A ER IS
BAMPBEDE L KW & HB S 5.

FI Y IR A AT 2K T, EAIRIC B % EEH
B &AmNR OREEREEEE & ORI E WIEOM B BR S %
(B - B, 1996). ARMTIE, WEFEICHRY, HEPLT

Yite EONEETGRER L) 25 ORMIEEE L TwZw,

19994 IC K H PO Wi AshadT S 1, BUEIX T 0 iF R it
e EOANEY R UEIIIT O TW R WO T, HENILDOHA
FHIKIEISRA L CwB 2 E2EgE S5, Lo L, HIE
BRI D 2 BT TREE P OWm AN S W &
M5 U\MES, 2003), #I:ZMBEL X g oW hvk
ORI B L TWA I ERE S NS,
H44mg/L% 8 2. 72 2 HFTTIE, [AFLEE O B AL & 4 T
B BEAIBITHART, HHEIZZORENE,P-7. Ihb
WCREESOMBEIFAEL, ZTOAMIC L > THYERIRE)S
W o ez, JHMEIRTE G & IR EE & o BItR o6
ENKRELARY, MO AMREAR < WD SNn-mThE
HhdH 5.

FIRE U IS BT % I T /K 8 O LB i F% 13 15,300ha T

b (FVREEBIEA S, 2008), VIRIAIAED29% ICHYS T 5.

AR CTHIB TR EAEE G ST B LIS 7z K8
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IR AR D w, JRIL 2 oA, i
BT AKE A S LT B K H 5 2 EAAbNS.
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THRRIREE ISR B &, KD T V= 4, AHERES
FROEKIE) VIR, FH»ENEN0.86, 1.6KX D
0.05mg/LEfkhr o 72 (552 58). LA L, Wl T KE DA
ERNTWARV EHG L 4R TIE, b mfEassk
EVIILING OWREITECEINAD - 72 (42, 3X). Fl
R L MBS TRARICH 2 FRFETIE, #isic o 51l
R ATEBIICE <, RO ETEHEPEK & Bl pL
B HER DR EAKEFALICKE LR B EvbhTw
B (UNE SR, 1996). & 512, LRS00 Y O
HAAREWZ ERHLMIEIN TS (HF S, 2007). &
W EHRERE G &V Y BRIREE & ORI S 5 7% Bk
Ehaho ESK). LaL, @Fe & it o
W3 2 A8 Vi, HBRICHT 28MEE 2>Twd
T EAIRENz —H, WIETKE;EM I TWS L
BISN7-HUR I, BWEROY VREIFFL KL (552
%), VRIT K O i 5T H 2 © 0 BT S B 1S
TEHLTWAZ LR s 7z,

DIF, FSEATIEC S o 2 & H A R % £ LT,
B O ORI T 2 B RAMORE 2 AT 5.
ENEIHE o 38 o0 11 4 Hh i 22,459 ha 2 © i3 T 7K 8 LU BRI R
15,300haz 7 L5 < &, WIRIC D 5 TREAEEN S T
VWIS A 1314% E 2 5. HiFmiEa L 7
YEZ Y AR R OB R & O BRX (53, 41K)
H5, MHEHMEEHN G4 DOLEOT v E=TESEHR
(NH4-N)##EF-0.2mg/L, AHEEEHR (N) #EE120.1mg/L
RIS, WIRLFEL MR, —F, RibiEEE G L
MR s & OBIRICGE 2 ) 25, ENEEHIC BT % f
WIHRE A TH 5 18%DH G ORIEREZFE (NOs-N) #E
133.3mg/LE % %, Z ORE D S EIFREICHT A A &
DEFEAMEIL, THEHICHRTRIFICS WS &A=
n5.

AR o> & 912, M ETRE A AS100% 0 35 & O /N K D
AR B IE5ome/LIC e B &g s s, Lo L, HKIK
O F 7 T A H A T H 5 B S DK O T hE i
BE1X130mg/LC (BHATIFE S, 2006), HEEEO 2 f50 L w
V. O JREEIEINC X, A D S OB KDY, KEEORY
FRRE T 22 2 i s Tz (HE S, 1991).
ENRE B IS BT H KD S/ANKESIZ R 2 88T, At
ORI X > CTHIBRIEEE AN AT L7 BetEsds 5.

Dk ki, 5 K4y NTMT — & THHAIH % H)
NI 22 EI2EoT, MBRKEBRTH 2 BRI 2 =
W R O OEFE RO~ OAMIEZFHET 25 2 & 23
TE72 BICHT2HFEOAMIIHL Tid, Bl St
FTHWMBAREL G LTSI EN SN E 072 L
L, THUTEEEY? S ORMPEFEN TS Z EAFH
Ehb. HBEBROELZED LD 2 TIE, IhF TSRS
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ARREER (y2) ROEEKEY ViRE (y3) 25FE2-o
7. 2h b o BFRIEENZF Ny 1=005x1.01, y2
=0.06x-0.68 }2 ¥ y 3 =0.003x-0.066 D IE DY TFE I
7z.
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Nitrogen and Phosphorus Loadings in the Catchment of
the Inba Marsh, Japan, according to Land Use

Atsushi YAMAKI

Key words : land use, nitrogen, phosphorus, catchment, Landsat TM data

Summary

We investigated 59 sites (area 100 to 200 ha) in the catchment of the Inba Marsh, in Chiba Prefecture,
Japan, from altitude data and distinguished their uses from Landsat TM data. Nitrogen and phosphorus
loadings of the marsh were clarified according to land use.

1. The mean nitrate concentration in runoff water from the catchment was 18 mg/Li and the maximum
was 51 mg/L. In two places, it was greater than 44 mg/L (the Japanese environmental quality standard
for water pollution). The average ammonium and phosphate concentrations were 0.41 mg/L and 0.86
mg/L, respectively. The average organic nitrogen and organic phosphorus concentrations were 0.05
mg/L and 1.6 mg/L, respectively.

2. The higher percentage of agricultural areas (x) in the catchment, the nitrate concentration (y) in runoff
water were high. They were positively correlated, as determined by the equation y = 0.49x + 5.80. In con-
trast, the higher percentage of urban and forest areas (x), the nitrate concentration (y) were low. They
were negatively correlated as determined by the equation of y = —0.44x + 46.73

3. Excluding the region determined as using the river basin sewerage, the higher percentage of urban ar-
eas (x), the concentrations of ammonium (y1), organic nitrogen (y2), and organic phosphorus (y3) were
high. These parameters were positively correlated, as shown by the equations y1 = 0.05x — 1.01; y2 =
0.06x — 0.68; and y3 = 0.003x — 0.066.
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