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RN T 5 Z &z L DIRBMEE L7256 TIRER
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X2, PR TR R OE T T > 7 oW, H1b
BHEWNIZ BT 20N IGEREE T TOERDHE I
Tw3 [Karl and Tilbrook, 1994; de Angelis and
Lee, 1994], A 2 3 WAt H & W10 TH 72
DX 255 DR ERRE L7125 L, EELLRTON
715 ppb 7* 5 1990 A F T2 1732 ppb & 2 %LU
FiesghnL 72 [IPCC, 2007].
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HeME L 2 [Ingo et al., 2004], %72, 7 v Fxn
W I3 A A5 s > TB Y, RGHERRf
R, BIREWINCRE L, 7y F v 2B
ALTW2 &2 51 [Chen et al., 2004], # %>
AL ZHEROERIC B L T 3 W EEE D
B, 7T wifD SIILERINT % FEAL 5 WD e
DPSEDTER S NI [ £4£, 2009113720, a7 F 3
TORCKRIZ L) 7y T mlOKEREDRE 2L
LTwaprodgEdbhsd [FH4, 20101,

7 F e aiflld T A — VSIS TH Y,
BB TLH b, T, T4 3 FEONKEHYD T
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bbb,

ARWF4ETIE, BB HIREsh AR Ak
P, ERCER AW S L, R~ F5 25
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201047 H8H, 8AT7H, 8H30H, 10H1
H, 10 J 31 HoFF5 |l, B %247-72, 7>
F e wHRAIINC BT 334 (LR01, LRO2,
LR03), 7 v F x il kiFIicB W T 4l (K01, K
02, K03, K07), 7 v F - @iFHm & 51 s
AT S 1l (T01) oFF8 ML ZFREL, K
2AT- 72 (X 1) W TORKIZHE LD & FIHERK
3% % v, IR I B TR E)
MCHEIL, 2.5 LN = 2% K E HWTH
JEIz TERAKL 72, KOI-K03 12 B\ T3, Kz LY
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B AT 2 2 Lok, Bk 2 ok 7%
WAL H -T2,

ARSI (DO), 17 £ 2~ % [ Yoshida et
al., 2004], Wb ZSIE [ Wang et al.,
2010], iFERREWE (SS) (0@, 1995], #IE,
bR 2okE (COD) [ ARG L7200 it
SEAEHE, 2005], SRFEHIH (Si0,, PO,, NO,;, NO,,
NH,) [&S5/77, 1999], @%RiME(TN), &) >~
BE (TP) [k, 2008] 2MET 57200k %
L, 7 v 78 TKIE-pH (METTLER
TOLEDO Seven Go pH), #E4r (Lutron YK-
31SA), Ja# - &R (CUSTOM WS-01) # &l L
72 L&A, 2009; 20117,

A Y2 MU —BAL B R OGHFERD b N FN
AR E R KA —KE 7 T v 7 A [ Wanninkhof,
1992; FH1 5, 2011] #RKd7z, ok, AWFFEICH
2 EERRA A 2 IBE RO — b BRI 7
72N 1.80 ppm [Keppler et al., 2006], 3.19 ppb
[IPCC, 2007] #HMH iz,

3. # 2

3.1, 7y FrOMICE T BERAKER

3.1.1. XS IRE

7 v F % v IO FEATN BTN B 5 %
A VREDKREH 2, 7 v F raHNIZBIT
LIEAF AV REDKERZIK 3 122 N EIURL 72,

8 J17 HLRO3 2B T, FID-GC ORI %
B2 BERED A Z > R S 7z, LRO1, LR02
8 A7 HICHRLEWIREE %), LRO3IZ8H7
HEOX1I0 A1 HIZBWTRRBETH -2 (X2),
K01, K07 TI3 8 H 7 HIZHED X F > D FAE L
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3.1.2. W —m b s

8 H 7 HIZBWTAMEIZBIT 2T XTHOMMET
BAF— AL S RRE WA L2 (M4, 5), b
WITH S TOL &AM (LRO1-LR03) % kbifgd
5E, WMAMNDOTPERETH->72(K4), K07
BT b R EIE 8 H 7 HLIK, 1
IMERIzH - 72 (K5),
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B M AL TRERZIS 72 (6), 7
Fro@WINTIZ7THSH2 L 10 A1 Bzl CiF
WE SR B YL A MBI B > 7255, 10 A 31 HO#
Wb ricmiz (K7),

60
A
50 \
\
\
\
= \
40
i1 ‘\‘ *;:\\ fé
2 \ \\ N e :, ll
£ 30 \ N S
=2 ! Y 7 P /
'\ "\ 5" F’ . v
o N \ 7 S’ /’
5 o, \ e / ¥
4 N, 0w N, / P
20 NN e AN i as
) A \ e
S NN s @7
w\e/ \9;
10 "% ¥
0
7/8 8/7 8/30 10/1 10/31

B A

4. 7 F e mHIRA - WHTINC BT 5 —#&1{b
TERE, X2 EEBICRT

60
50
~ 40
)
-
g 30
£
L e 19)
z 20 A P B.:—- >
o>, B o
10 SN o
T
0 .
/8 8/7 8/30 101 1031

5. 7w T niNIC BT 5 —ER{IL SRR
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3.1.4. W

TEATN B OB 33 0T 5 8 52 | 3 07205 it
B EFOL, TH8H2S 10 A1 HICHITT
WAL, 10 H 31 BicidBghimic s - 72 (K8),
HANTIZ8 A 7HNKOI-K03IzB W TEws e
D, AT R O & A2 10 A 31 H 38
g b - 72 (K9).

3.1.5. WEfrERRE

FEEDTRATN B OWINIZ B\ TR O A7
FHBW R 7z (X010, 11, —J7, FEI TRk
ZH B W IR R 12 b A3 2 5 e (1X10),

3.1.6. fbrrmymed Bk

8 A7 H» LR02, LRO3 I2B W THLO B H £ )
Lo Emnfiz L7z (M12), L2 L, ioFT
BRELEHIA LN LD o2, AFRDIZTEAL
DWAIZBWT, MIBDORBEILMEMETH 5 5mg
L[ EERE 1 F 2>, 2009] 2 2 AAGEH & 7 o
72 (X12), HNOWETH 5 K03 UKOT (K2
bR T TR H - 72 (X13),
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LRO2 i BT A BRHEIEEE DS, o)l XY &
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T, 10 A 31 HIZ ) > Wt 8 2 % ORI 1 0 i 7 i
L, MHERMEIEEE ML H & B 7 )
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3.1.9. %% R

BAF A S IEORRZ H Tl % JH L7
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WA Y e ) T 7 R IR TR IR L C
Wb ZEDaho T (K18),
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B — i SR ME 2L
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Ry aEL 2 (K19),
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A BEDRER LY Wanninkhof [1992] D
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WhbNTBY, 7vFr a#lHEATINZE T L
R b DFBEDIRE A NG, Fi2, 7y FrO
WRATNNZ B 2 ) > BRI EE O ~0.7
sMTHY, 7o FrallNDOFEETH 5 ~0.2
pM & Il 5 & EmaEIIC b B (K14, 15), 4%
FRECBWTLEABOBERTH- 225D
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DWEDH D EFEZ LD,
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x®1. 7oy FenilicBlT 5, TrE=7, 4, pH,
K, EGE, Rk,

I N NH, .. KRG SR
BAH WA o T PH ey (e ()
7H8H LR01I 28.6 0 5.97 18.1 3.01 14.5
LR0O2 28.6 0 6.67 14.8 1.74 14.6
LR0O3 28.6 0 6.61 16.5 0.91 14.7
Ko01 — — — — — —
K02 — — — — — —
K03 — 30.9 6.18 16.1 5.10 15.0
K07 14.3 31.0 6.76 16.4 3.60 14.1
TO01 — — — — — —
SH7H LR0O1I 14.3 0 9.37 21.7 0.30 25.3
LRO2 21.4 0 9.02 20.3 0.30 28.6
LR0O3 21.4 0 5.54 23.5 0.30 28.1
K01 14.3 13.0 8.28 24.3 5.30 25.4
K02 28.6 5.0 7.31 25.9 3.50 26.1
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Abstract

We measured the greenhouse gases in Lake Kutcharo, which is registered in the Ramsar List of wetlands
of international importance, and influent rivers that run through dairy lands. The methane (CH,) concen-
tration at all stations did not show seasonal variability from July to October, but the concentrations in the
influent rivers were very high (98-1179 nmol kg™!). This suggests that the methane produced in the
upstream dairy land flows into the lake. The nitrous oxide (N,O) concentration did not have seasonal
variability neither. N,O concentration in the lake increased in proportion as the nitrate concentration
increased. Considering the abundant ammonias in the lake, N,O ought to be produced as a by-product in
nitrification process. CH, and N,O were supersaturated at almost all stations, and their air-water flux
were estimated at 4.66—2.53X10°% and 5.51 X10°—48.6 mol km~2 day !, respectively. Compared to CH,, the
emission of N,O was smaller. Still, the impact of N,O on global warming cannot be disregarded, as its
greenhouse effect is ten times stronger than that of CH,.



