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1 A%> (Tg(CHyy
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)2 DREANDOHHEI, B [IPCC, 2007]

Indicative Hein et al,,
BC, o 1997¢

Olivier et al.,
2005

Houweling et al.,

Ref
eferences 2000°

Wuebbles and ~ Scheehle et al.,

Hayhoe, 2002

Mikaloff Fletcher
et al., 2004a°

Chen and
Prinn, 2006 TAR —ARY

J. Wang et al.,

2002 2004

Base year 19831989 2000

1990 1994 1999 1996—2001 1998 20002004

222
163
20
15

Natural sources
Wetlands
Termites

—58
=70
—60
—60
—40 4
—60 15
=25 5

231

Ocean

Hydrates
Geological sources
Wild animals
Wildfires

145
100
20

14

200
176
20

260
231
29

168
145
23

4

Anthropogenic sources 361 320
Energy

Coal mining =37
—44
=55
—60
—63
—25
=25

—-12

32
68
43
92
83
43

34
64
66
80
39

Gas, oil, industry
Landfi lls & waste
Ruminants

Rice agriculture
Biomass burning
(3 vegetation

C4 vegetation
Total sources

)
o 3

592

358

46
60
61
81
60
50

503

264
74

350 428

30
52

48
36°
69
76
31 57
14

91
54
88

189
112
43¢

507 610 5% 598 582

Imbalance +33

+22 +1

Sinks
Soils
Tropospheric OH

26
488
45

-3.9
Stratospheric loss

30
445
40

30¢
511¢
40¢

507
40

Total sink 559

515

577 581¢

Notes:
Table shows the best estimate values.

®

-

Indicative *C values for sources are taken mainly from Mikaloff Fletcher et al. (2004a).

Entries for sinks are the fractionation, (k,s/

ky,-1) where k, is the removal rate of "CH,; the fractionation for OH is taken from Saueressig et al. (2001) and that for the soil sink from

Snover and Quay (2000) as the most recent determinations.
Estimates from global inverse modelling (top-down method).
Includes natural gas emissions.

Biofuel emissions are included under Industry.

Includes emissions from landfi lls and wastes.
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Numbers are increased by 19§ from the TAR according to recalibration described in Chapter 2.
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B L T\ 5 [ A - A/, 1997, K 2EF,
2003], Ffth, KHA 5D 2 F o FEICIIFA L
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2.1. AEES

PRI, ACHEEEMTICAIE T 5 7 A —IL5A
BAREHTH 2 ERBIBICHET 25005 FT 24T
(FHIHEK - AR K &, MK E L CTEAT-
SRR (DUF, BATH) 12 TT> 72, 9480
Lo EZX 2 IR L 72, b L RIEF T/
FEHFIEL Tz KN iER L 72 R Th
3. 2WWART AT TOKRRNEIZFF YR T,
6 7 7 HICEN 2 58808, 4 ARl o 5 K E Tk
AREE THBIER O A % 8o L 72, —F, BfTHT
DIKFREREIZ A Re X, 5 HARICHER 2 & BA,
5 At & HEACIREE T [al 2 o b L 2T b 1,
B2kt - Bl 2 Bt L, DRI RIREIC AT b 1
726

2.2. HAAHREEAR & SRERFORERE S OIREE

AT 2008 4F 7-10 HicAT- 72, R H DI WA
T2 AT BT 5 HEASL THE L RO L WIKEEIZ
F 2 1R L 72 BATHIC BT 5 HE KPR K IES,
SWAT I AAT ERETH - 72,

2.3. REMOZERF *®
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L, #HF v = EHCLD S F v N—DK
EXHEEFRBL UT- 2. K3IZRT L9 %t 60
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o VRO MIEAA SR E, EEUEMTIRIT—E
L7 B &) ISR 8 BRIZ 3 T F o =N %
AR EER L, 04, 1043, 20 5481 F x> 23—
NDER%1 LT F7—"v 7 EOA FZ7—H—
B2 F 2 I A A T ARE) (ICERELL 7294, FID #
Heft& 72 7a< + 777 (SHIMADZU GC-
8A) TAFIBE®WEL 72 [Yoshida et al.,
2004], —MMEERLR DO, TNEFNOKEAT
2 T OREL 72,

2.4, X9 VREDRERE

F oo 2 N—Nh SEREUL 72 RAGEEHIKE R A A
bki#F (Flame Ionization Detector; FID) ¥
EX27a2 b 777 RHACTA S VIRERHIEL
7z [ Yoshida et al., 2004]. 71 7 B L OHBHED
BEIZZNFNL0C, 70CICHREL, X )T A
D) 7 A3 H#7 120 kPa, KK 70 kPa, ZE2&lE 50
kPaDIETI TR L 72s A F > DFEHERMKRIZ 13 1.02
ppm, 1.82ppm, 29.6 ppm (K5 H RSt 5Y)
rHWz, K4lcrA7m~= b 77 7RIS A >
(7 g

F-HWAKRD A Z B2 WET BT HEKE

: AR ‘(275%.%;?)/\

2 FPAEHOALE Investigation spot

®2. WK, i, THEKMOKE

AL H T T 7K ) A 4 VHARINGE TEERm R RE
7 A10H HH IR B FHbicEbEBEHY
8 H5 H »HY iR Kl FicEbELEHY
8 A26H L THBAAE M- 72 kB
9 H9 H L TR ENTE 2 o 2 REE
9 A19H L INFEHi LR 2IN
107 7H L FindIUE:S LR SIN
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V) avgT F i L A—REE
b 57 BEREES
(82 2408) BIERIEER

F o — L

KRRERAY Y v v

KRR
ILF K58y 7
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ENRERSL 7 87 —"v s

Vial

Trap Culumn

Air
Injection FD

-

Gas
Chromatograph

[ .,

Flow Meter

He

Sample ‘

4 m2r7a=wt 7T 7HMFET A >

100ml > > (JMS, JS-SOOL) THHL, B
T X > 7 7> 74)F— (sartorius stedim,
minisart 0.45 pm) TA# L 7244 30 ml x4 7 IUKIC
FRELL 724518 1 R AIHE ALK 8 (11) %3 % 20 pL

2. L Tilbrook and Karl, 1995; Yoshida et al., 2004],
TLX ey 7ETII—)LTEHL, WA T
PRAEL 72, B2 EICERBIR D BLA - RELL,

KRERE & FRRIC FID-GC 2 HWT X7 v iEE %
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2.5. X975 v ZADHEAE

B [1997] 1cd#ElL, GC TX ¥ i
ErME LK #5977y 7 AF (mgm™?
h™) U TR L D KDH 72,

F=pQ273/T)V/A)8c/81)
ZZTp l3AMAREE 0.717(mgm™3), TI3TY ¥
Ny — 7 =8 (AD-5656) CHIE L 72F % > »<X—
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WE SN2 T v > N—ND X F > i EE D BTN B
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HE—KAEOEERT T v 7 23 IR L B
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DL T—% ey PREMEFELTT7 7 v 7 A
RRIMET 2%, B0 2 MM (10-20 45) 25 5 5
KT LT 238413, FEMREVEZHUTOL 9 12
17- 72,

F=p(273/T)(V/A) {(C,—C)?/t(2C,—C;

_Co)ln(c1_co/cz_c )}

Co, Ci, ColxZznLZENLO0, 10, 200 THF % > 2X—
W Z 1% (ppm), tIZHIERRE (Z D4 10 5=
0.167h) TH 5,

2.6. REHHBOFRRAEE 1 pH BIEF R

TIFEFHEOREUZ 7 A TIZRWAET 2 AT, HET
HbznZ1l »rd o, 8§ HUBKIZZNLEFN
3yt oRay 7 THERML VDL TOLES
FRELL 72, F 2 KHD ARSI LT BRI, 3
WAFTZAEZP L EDELED TSR LRI L
72,

SOART AT EEITH Y b 2 N F N8 %
BRI 7292103, $¥930g 2 AT > v 28onges (>
FAX, AT ERAFAELESUS304) 1IcHl) &Y, 60
TRy 48 By [ 2% AU IR R 1 e U CR e 3 3R
BOTERE 4T - 72,

G AR 2 v 5 1o pH 2 WET 5 )7k
ELTIE, 5mLi—ntE~Xy FTHY L 572 IN-
KCI# 5 mL i) L T #zkk 5 508 % W) 5 50 mL
R R PIVICERELL, BB L2RETR—2 7L
pH i (METTLER TOLEDO, SG6-ELK) Till5E
L 7o, FLEELR e [1997) 12 & 5 &, Gl EE
TR CTHENIGERE S E L2 10 2.5 7 H
WS ILTW B DY, AR TIRAFZEN ToY > 7k
BEAHWELTWEDT, 11 Tl 24T AR

i

g7z,

2.7. HEKF pH & BHEBENREFE
Mk o pH (2 — 2% 7 pH i (METTLER
TOLEDO, SG6-ELK) #HAWTT = 7 fRICERIL
72 ARG & SRA S CllE L, HRAR 0B R
I3 R— 2 7 niEfFiEFERy (METTLER TOLEDO,
SevenGo pH) % I\ TllkkIC FAA M THIE L 72,

2.8. RBEDAEHE

W~ DEFICHE LY 52 5 ThHh 5 ) HEKHB D
TARE, ) B, WEAEEE, A NET ABICIZH
HKE 74N —TH# L 72 50mL K ) KR b
BRI, 1 iRAF L7z, ZDiEAHH (ADVANTEC,
%)T?%K%ﬁtk%é%ﬁﬁﬁiGﬂﬂm
= TF 7AW =) THMREL 2, /2, 1T
Eéﬁx HAEERIC DOV TS, TR Z 2N-KCl THi
WL EA— T 74 —THIEL 72, il
W ER G 3, =7 7 2 212 13k 10 g, 2N-
KCI50mL # A 23 ) > #F—T#hH &0, 7722
DINZIRT T4 NLEDPIRIETCINTF 2 —H—T
B £ %200 rpm o BIEEECTH 1 RS L, AHC
(ADVANTEC, 2) TH#®L THdrfr L7z, 9D
B, Y7 7 H I ISR EEE LT 2N-KCI
DAL FERRIC S8 L otk L7z, A—FTF 7
A W—THET % HiICFHE S # (ADVANTEC,
5C) ZHWTAML 2BMEL 72, BB 48R
W, U rEBBEIc oW, REER A BHUK THit
L7zl c A — T+ 74 —TllEL 72, HiH
WAER T HE, =M 7 7 2 212 BIEERL 2 g, @ik
40mL Z2MD &N, 77 2aD0IIRT T4 VL%
PRETCENF v x—h—%FHVTE L Z 200 rpm
TH 1 KRR L 72, At (ADVANTEC, 5C) #
FAWTHl L 2 mtrfr L, A —bTF 74
WF—TWEL 2o &— T FHF7A4F—THOWES
1%, F45 [2009] OFEEHGW,

2.9. ¥t T—5 DEITE - BHAE

L[BREMOBU E LT, KRBT — 213 EBEEH
Lieir ) D AIC 5 /BT OBMIFTIC BT 5 i
FHSBBEED 10 02 & DT —F 2 Hwiz,

FERICER L 72 MR 5, 10, 15 cm DES
=TI —T—iER (A&D, AD-5656) Tilll
EL, FRFEEOIRER %W (AR & HFKDK
BOLMMEL 72, M2 TENETNOHARIC BT B H
DEBRWBFOE S, EoRKEzHEL, 2K
HESHL TW 2 EFRIAPLINERZH 2 THE
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ZHFIZ L7z,
3. # 2

3. XY VBERUXAY 75y ROBAIEHR
ES

SDEHT T2 AT R OEATHIZEE L 72 F v N —
A LML T2 KAD A 7 IRENEEZ X 5 12K
R

FNFEN047, 10 5514, 20 54810 F o > 2 X—HN»
LERL 72 KR Z L, Shic2nNEin2 »
FrOW SR CERIRL 72l %2 P L2 D ThH b, 72,
HIEKF D A Z > BENMEZIX 612777,

KREHFOA S BENEIZS H26HE 9 H9H
DD AT 72 ANTONES 12.8 ppm - 10.3 ppm T,
EATH DAY 2.18 ppm + 2.06 ppm &, HWWAHT 72
ANTDFEDEATHIZ TR 5 55 5 6 i
w7z, LarL, —HEDHENIHI9HE 10 H 7
HNDZRWART 72 A TDHEIZ 2.03 ppm-2.21 ppm T,
BATHOEAT1.86 ppm * 1.90 ppm &, HT T3
WAT 72 ANTOMED T nhs, BITHEHFNE
bohWEE -7, 82610 AicZk 51221

14
12
E 10
&
i% 8
;\\- 6
= 4
2
0 1 1 1 J
08 H26H 09H09H 09H 19H 10H07H
BEHEEE
K5 3WATZAE () SHETH (@) 2B 5 K%
A B oA R
16 r — .
—:OI)
212 F
o
g
=08 F
#X
i
,Q\\ 0.4 _ _e
= ) o — ,
07H10H 08H05H
REHRE R

6 HHKICHEIT S A7 olrkEd. X5 &RRICR
@—

T, A VBEDL > T KD B - 72,

MK D A &~ BEDEIZ 7 H 10 HD 30 A
72 ANTOMES1.58 pumol kg™ T, 1EATH DA
0.1pmolkg ' Z/"L, JHWATZAITHEATH X
DR I8 NEE % 72, 728 A5 HOXWAT
72 ANTDMEHY 1.45 pmol kg™ THEATHDEA0.30
pmol kg™! &% D, JWAT 72 AITOMEHMEATHD
fEL DK SRS EEZRL 72,

SWAETIANTRPIETHD A > 7T 7 AD
EZX 7R, ZNEIN2 # AT T DRI OHE D &5
B 72t 5137 A sV IBER L 27T v 7
ZEZEHL72hY, 8 H26 HICBITA3WAT2AIT
D 2P EDESED TP REVERE L -7, Z
NS TIiE, 8 H26 HE 9 H 9 HofidsEITH
DI DRRE DY, ZOMUT DA T 72 AT T DT
W E R L 72,

3.2. L£EHRD pH, FHEEE, T AER, ) CEADBIENRE
ES

T8 pH OBIEFERAEZ X 8 127 T, 6 [
BUER B 37X TN B W THED et
L3AWAT L AIZOMPEITHOEL V&L, 7TA
0HESHASHTIRES EAHDEDILWAT 72
ATEVERCEITHEI D bEWEE o5 Tz, 6
[\ DB D W AT 72 AT TD pH O FEHE 13
3.74 T, WEATH®D pH Ol 3.24 TH - 72,
TR ORBIENEE X 9 IR T. 7T H10H E 8
H5H, 26 HDILWAT 72 AITDMEIZ 1.57 uM -
0.857 uM - 0.643 pM T, WHEATH DAY 1.57 uM -
0.857 uM+0.571 uM &, 1WA T 72 AT O & 84T
HofEicizdE ) ZIR N 72, LeL, %
DBENDIHIH, 9L I0HT7HDIWAET A

40 r
3.0
2.0

1.0

AR T T 97 A (mg m? hl)

08H26H O09HO09E 09HI19H 10H07H
HBHEE A
X7 2WATZAIF (W) LETH (@) 28175 x5

> 7 Ty 7 AR, EREEBTENEN
2 5 ODOWHTHEEEKL TS
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1 L
0
07H10H08HO5H 08H26H 09H09H 09H 19H 10H07H
BEHEEEE
8 2W0ATZATI, BITH(@), £5E 5 (A)
2 B 5 L pH
40
30 /
o /
P /
220 | _—e
3 |
Z, /
10 /
/
0 | B R . .

07H 10H 084 05H 08526 H 094 09H 094 19H 104 07H
BB A
9 LERPIERRIE ORI 8 L KRR

VEOfEIZ 10.9 uM-10.6 uM-2.00 uM T, EATHD
fliAT17.2uM-19.9 uM+35.1 uM & W AT 72 AT
DMEIZIHIBE 19 HTEWMEE 72210 H 7
HicidE727H, 8 HERIL K 5 WfEE TT A%,
BAAHOEIZ 9 AL 510 Aok T o<
Wz, XS EDLEOHEIZ1.29 uM-0.429 uM & Z
DD 3D AT 72 AT L EATHNE & K& 203
o1,

b A BOEEX 10 1R, 7TH10 HE
SHSHDXWAT 2 AIZTOMEIX 26.4uM - 22.0
oM CTHEATHOEA 22.4uM-18.0 M, &5 & AJE
DfEH25.0uM - 19.5uM TH Y, EHLDH LIl
DEAFH LWL TIAT, &5 &S, BITH
DNEE D) 7TH10 BA 5 8 A5 H & U & T
(o Tniz, ZDH%N8H26H, 9H9HE19
H, 100 A7 HDXW AT 72 AITOfEIZ 20.3 uM -
25.0uM - 27.8 uM-28.2uM EHEIIL, 1EFTH 8
A20H, 9A9H&E19H, 10 A7 HOfElF 22.7
pM - 26.3uM - 19.8uM - 25.9uM £ 9 HOHFE T
FADET AT L ) EP ICENECRBEOMHE T
BILCTw5%% 9 H19 HTHA L, 10 A7 Hizld
9 H 9 B XREMENEE TRHOEML Tw 5,

- Aty
30 r
25 F
S
=15 F
g0}
5 L
0
07H 100 08505 H 08 H26H 0909 H 098 19H 1007H
AR
10 L A BRI O HTRER. X8 & EkkICRT
14 ¢
12 F
10 F
o or
Ay
4 -
2 L
0
07A10H08A05H 0826 H 095090095 19H 10 07H
REHRERA
11 R ) RO HRE R, X8 & kR~

THEBD) Y BIROMEE K 11128 § N TOR
WHIZBWTEDE L2 5 L0AT AT, &5
EANE, BATHEZ>TBN 7TH10BA2 5 8 1 26
HE ClEs i > Twb, £ATZAITTIEZ
DRWMLTIH 19 HTRAMEEZ) I0H7THT
AT 5T b, Fiz, HATHTIZIOA 9 HIcH
MLTIHI BTRRMELS L), Z20HEND10 H 7
HOMIZ9 H19 B EZIR N L 572,

3.3. [RBRTORRT—5 L BHBEICHAERS T
BE L-EBEOKR

RBETOERET = 2R3 I L, ZEITD
B TH 5 AT (AbkE 43 B 19.8 47, HAE 141 £
37.145) 1285 10452 & DK - &G - FHJE
- R - HBRERR 2 ) o o] (10-14
W) CTHEL7AETH B, Bkdsdb -7z HiZ% <,
LIRIIRRITIEL oo T A 20 ERITEC S0
ETH Y, JiHZ 0.46-3.44 H L #hh 1Y), JAITIZ
A, HIERRIZ 0-10 2 & 7 - T iz,

LI B | R 13 M L 72K, KT pH,
WK s fr e 35, MR (BE S Sem) - (BEE 10
cm) + (& 15cm), M2 TRIDE S L EDARK %
SAWABT AT EEATHZEN TN T 3RS DWUEL
SEE LSRR e R 4R L 72, BB X - THlE



AbHEE = R EA ORI - ARGREK I BT 5 2 7 > iuh

219

3 AR BT Ak, Gl TRRE R, B
- G A TORE S
= e

EH m) (0) sy M

7 A10 H 0 23.2 3.1 7] 0

8 A5 H 0 28.0 1.6 i 10

8 AH26H 0 22.6 3.3 [Lif] 9.8

9 A9 H 0 23.4 3.3 7] 10

9 A19H 0 21.6 3.4 [if] 4.3

100H 7 H 0 13.3 0.5 7] 0

R4 BRI BT 50KE, HEDKH pH, HEDKHAFRRSR, MR, Mo, E0FRK

I U IR MK EFERSE iR (RE5m) R (BS 10m) MR (RS 15m) FomES E0AH
i RIRLR ) HEACEPH ) (c) (c) (c) (m) (&)
7HI0H 33WaATZAIET ND 6.45 3.80 ND ND ND ND ND
LAHELE ND ND ND ND ND ND ND ND
1EATH ND 6.43 3.10 ND ND ND ND ND
S HSLHH 2WAaTZAIT 23.1 6.70 2.63 21.0 21.0 ND 92.0 37.0
BB 219 6.27 ND ND ND ND - -
AT 272 6.54 3.93 25.2 24.3 23.0 3.0 33.0
— T ME ®Eom) W (RS 0m) A (B2 Bm) FOBS EoAK
W PRRER (c) (c) (c) (em) (&)
8 H26 H 3WAHRTAIT 20.8 18.3 18.0 89.3 35.3
1EATH 22.3 20.3 19.7 81.3 32.3
9 H9 H XWAHETAIT 19.8 19.6 19.8 87.7 27.0
1EATH 22.4 20.3 20.2 82.7 44 .7
9 HI9H WA TAIT 23.4 21.0 19.8 89.7 39.7
1EATH 25.5 23.2 19.9 91.7 28.3
100 7 H 2RWARTRZAT 12.4 12.3 12.3 — —
1EATH 17.2 14.0 13.4 — —

LA LH D T — 2 BIZ D oskERksr b
i e LChdr b kid, HEmAh pHIZL0AT
TZAEEITH L ) Sz m L T Y, HEIZE
EH5em-10cm+-15ecm D EDEE THLBITHNO
DIWATLANTL ) BN E 5 Tz, FROE
SFITITRO AT 72 ANTOFHEATH L ) Bl %
RLTEBY, ZORBELOLTLTIEH 2035004 TF
72 AAEDMEATHICHAN TS 5 T B,

% 5=

bl. XIVRBE - AFT5v IR

KA AT REICBITL8H260HE9HIH
DETIZ P AT 72 ANTHMEATH & ) #5-6 1%
fEZRLTWEDY, ZOERNE L TZZoBICIZ
KIS e > 72D F 72253 - TB Y FmicH
CEDLELEHLMERTE 72, L) FAREIFEVL
WAT 2 ANID I D E Y & DOFEBMHERTL T 2
F B AW AT AT TE ) ERIC ko2 k
2 oNb, —H, TOBMESGHENELLLE
DT WHER & T 5 7o, Z ORI AU o
FHRPERL TE ) JWAT 72 AT THRICEE L
Tz A 7 EREDTEEID G F - 7272 HEATH &

4.

(1%

BRI e 572 & F 2 b b, F72, RimHEL
o722 XL BIEHOIKT L ERD—DTH 5,
A ) 221 LB 24T - 7205, RO AT E £ 2 >
BEIZKRE CEIZ L WT Edb - 72,

HEKH I KB S SN s 2 7> 1 %L
TLABHEI N WEE B, HEAKR XS iR
FEIZ AW AT 72 ATOMEHEATH L ) L BE IS
fEZRLTEY, HEKPICBWTLLDAETIZA
IFOAR LR b D 2 5 D Sk
FATHEI D D XD E SN b neFEz o
b,

AY 7Ty 7 ZADMHEIZERUKEIZBIT S 250
flic—RELEmIE L2, F v o N—RRE R
F o v N—NKEAE BRI 2 BB KA HIE
Mool EZbNb, 5BEERELTT7T7 v 7 A
2WET HUBEDID S,

4.2. XEEFRDpH, WHEE, T, ) B

+3Eh o pH OEIZREENCBIRZ C WA T2 A
12, &EAHEAHE, EATHDNEITAKL 7 - T 555,
ZHIUT DB T 72 ANTIC BT b LEFoeEw D i
WENVERTh-2-0EE L) L EEL, |



220

of

ITHE D L RICHZREIC >3 LB bt s,

TR - A BRYE - ) S BRI
KDH-728H5H-26 HE TIEIRWETAITE
EATH AT DA RSN DIE, S AT ]
INEN72Z EDBERTH 2 Z L%, HEREITHIC
KEWL TWizZ sz &k 2 R D 5K~
W 7 AR - ) VBRI L T Tl w
P EFZ IS, FDIKITETOREBHEDHELE <
o TWL D, KERS AWZ LIk ) st
BEHIZEBIN TV Z &R, MOKED B T
ELTHENVESEBLEE L R & 72 D) FRic ik
IWE N ozl IEPREDHEINL 720D &
FZHN5b,

9 A 9 H LI 58 rp oo Rl i 25 AT I T U3 3
L, SWAETZAIRIMENEEZRL 203 EITHT
FEERICEREL 72725 WA T AT T
ERL, —IBZm0MEmwC X > TlibitTn L
DL B - 20 TEATH L VIEWEE -7z 2% 2
LNb, ZHUCIZH b EMEE»BIRL Twb &
FZbilh,

5. % Eil

5.1. #EE&
SAWABFTLZAIFTIITHREBVEATHLID L LY
L DAY PEEFWEI N, RBRREADFLZ
BATHL D DREVWEEZLND, oL, WER
RLIANDBREEREMRE D ED 5H 2 D L 3D AT
RANTIRBHICKRTFE T 2 Ao ERBTH Y, B
- BMFRBREROMH LI bb e k) &
WL AD D, BIFIRERRIC LY A
B - L IREL D Bl e Z b HEA TV 54-H T,
BBEFRANDEFL L HBIC AN LWAET 2AITD
WEHPREE 200, B 5P UETH 5,

#t 2

AW AT I2h 72 VBRI 24 L TTF3Y
Z L DB 12 L TT & 5 2 EEBBABIE
Hit > Z—EDRBETRE 3X0ATLAIT B
TTHDOER A L T\ BICKR—5LERIC 02 & JEEH L
ALEEL BT T,

AHFEICBIT 22 DB R W22 & $ L 2B A
SR R B R R B BRI TR 2 O A AR,
B P R A ERBE o A T 2 ER A Ay BB AR E BE R
YR BRI 78 2 DR JFUERR I ¥R < B L B
¥

A IRBTERIEAL AT IR E D I BRI (25K
B B A L L Twie il x, 2L s

i

B0 F L7z, RSB EREEREIT T E O RBUE
FEIC IZ B DR 3D A T 72 ATICBI T 2 1%
WMERML T2 & £ L7, FERERE AL
RO LRI I LB IEE 25T 5 LTS
COMBZHY $ Lz, F¥ERIOERRE TH 55
AT REICIZ RO L TS DR 2
WrelrEF L7, WCREHHBL EFET,

F PRI R L AT S B D T oA Ic S,
i - BIGBR L OSICBWTE R BH 2w
rTEF L, BOBGHEL £7,

AREOUGTICBE L HE L2 A P 2THEF L2
F ORI B IR R L 7.

ZE X

Butterbach, K., H. Papen, and H. Rennenberg
(1997), Impact of gas transport through rice
cultivars on methane emission from rice
paddy fields, Plant, Cell Environ., 20, 1175~
1183.

W ZWBEA. (2003), YD 1E%: Bis S 175,
pp. 69-77, ZIHER, HIK.

Intergovernmental Panel on Climate Change
(IPCC) (2007), Climate Change 2007 Cou-
plings Between Changes in the Climate Sys-
tem and Biogeochemistry, Cambridge Univ.
Press, New York.

Li, C, J. Qiu, S. Frolking, X. Xiao, W. Salas, B.
Moore III, S. Boles, Y. Huang, and R. Sass
(2002), Reduced methane emissions from
large-scale changes in water management of
China’s rice paddies during 1980-2000, Geo-
phys. Res. Lett., 29(20), doi: 10. 1029/
2002GL015370.

WL, e AR moE (1997), £ F5%E, 1M,
pp. 81-83, =F:Hh, L.

HAR SR BalE, (1997), LBERE MR,
2 3, pp.129-133, Atk W

Sass, R. L., J. A. Andrews, A. J. Ding, and F. M.
Fisher (2002), Spatial and temporal variabil-
ity in methane emissions from rice paddies:
implications for assessing regional methane
budgets, Nutr. Cycling Agroecosyst., 64(1-2),
3-7.

Tilbrook, B. D. and D. M. Karl (1995), Methane
sources, distributions and sinks from Califor-
nia coastal waters to the oligotrophic North
Pacific gyre. Mavine Chem., 49, 51-64.



AbHEE = R EA ORI - ARGREK I BT 5 2 7 > iuh 221

Xu, Z., X. Zheng, Y. Wang, S. Han, Y. Huang, J. 1029/2003JC001910.
Zhu, and K. Butterbach-Bahl (2004), Effects FHEE, S0, TR, MK 7, BRIV IR,
of elevated CO, and N fertilization of CH, WMEELsE, LB (2009), LRBuMER(bETHAy
emissions from paddy rice fields. Global BOBRBE 26T 5, 35 FEHDBE R
Biogeochem. Cycles, 18, GB3009, doi: 10. 1029/ L T —— BB E AL S X —, pp.
2004GB002233. 191-227, dbifgiE.,

Yoshida, O., H. Y. Inoue, S. Watanabe, S. Noriki, VodtEAT  WmE (1994), £LEE & AFE — 1154 HE
and M. Wakatuchi (2004), Methane in the ROy XLCH & MEREESE, pp. 140, A EIE,
western part of the Sea of Okhotsk in 1998- B,

2000. J. Geophys. Res., 109. C09S12. doi: 10.

Summary

Each rice paddy field is a large anthropogenic source of methane, a major source of greenhouse gas. The
more reductive the soil becomes and the more the organic matter in the soil increases, the more methane
in the paddy field increases. Early pooled and organic rice paddy fields have received attention in recent
years, but it would appear that methane emission has increased precisely because of the early pooled and
organic matter in paddy fields. However, quantification of the methane emission has not gained major
attention for research fields. Therefore, in this study we tried to observe the methane emission quantita-
tively in early pooled and organic paddies. We observed early pooled and organic paddies and existing
farming paddies around Lake Miyajimanuma, in Bibai city, Hokkaido from July to October 2008. Lake
Miyajimanuma is a registered wetland under the Ramsar Convention. The results indicated that the
atmospheric methane concentration in early pooled and organic paddies is slightly higher than that in farm
paddies under submerged conditions. This demonstrates that early pooled and organic paddies contribute
more to the greenhouse effect than existing farm paddies. Early pooled and organic paddies have the
advantage of sustaining the waterfowl habitat; however, it is hoped that additional use of early pooled and
organic paddies will coincide with greater concern for the green house effect.



