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1. AROEFEREEN

TR T ORI & HEEM S L > TE U2 LRE (COy) HIERE S Sh
LG % IR, & 15, HFRTIBIIERICB Y 2 REOFELREFELEFTO—2TH D, HMK
2B B HIEIFF OB FE A% 1 TFE M X T & 72 (Raich and Nadelhoffer, 1989; Schlesinger,
1997), 1#EHFTD COy OBEE—MITIFH S & L TR kb, HIEMPIEE ORI & +
Hirh COy i A O E O (Hashimoto ef al., 2007) %2, 35 CO, i 45 Ar o i fie il
5 (Hirano et al., 2003) ORI ER T BHT L2 LIk > T, 2R TO COy & X
LB ORESAHEEDREIC 2 50 B, TEMRIEX, ZolL) koo nzEhicE J‘ZJ
CO,DFEE I L ORHEME & L“Cfﬁﬁ}éré N5, TEFD C02 AU AEILRE R ARG

T A7z, BIEMIICIE, BE - K% EOBRBESEEADIKGEWEDIHFET 5 2 & 2% % ?(L
Tw5 (Davidson et al., 2000; Hashimoto et al., 2007) .
L L s, BEWEED L) ISP ORGFGE EDPZMICEALT 254612, I8P

COp BB R LIRS E D X 9 BB % 2T DD DOV TIEHL 22127 » TW i v E 4%,
EOS (2003) 1, HILERA GER - BT CBWTHBIHBT v o =% Hw/ 1
HENPIGHE O I OGRS, FBERRHC TR EEMRT T 556 L LA THE0H 5
ZERIR L. IEMGEE ORI Egbfﬂi TR GO EFH LD HAVEFARBOKT = %
DERELTEFTTND, HARS (2001) ¥, BERCTERS L (BIUR - BEH) 12
BWTC, 272 TEETHEF COy (&F@Lﬁ%ﬁ(ﬁ[ 2 L, BRI T COp IREEASEM
WCERAT LI ERMER L2, 20 LT, BWEHCAE L LZHRIZOWTIE, LT o7 AR
DIERT LD & HIERMOTAKIC X BHPEIE ) ILHUE I & BFT 5 HPERBICE) T L2 el L
T b MHE MR TIEMGEE O T A Uz & v ) Sl LR 2B T 508, 2
oz AN ZALRERE LTHEIF TV, 6 (2003) LHARS (2001) &, #hznt
SEM R EE & 8 COp REEAAR 721 2 IE LTV 578, BEMIERIC 138 o COp i 7 1 & A
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MBED LIS 5% FEEMIR T 720121%, Wi ORI B EGEE N ALE L 2 5,

E512, MKRDTEADERBENHWIZH—TId %R, RFTRIRMIZAEL S Z L (Weiler and
Flithler, 2004) =%, MKDEZEIIPWTIEFOGHEIMET L, ZO5OHTABEHIEL S TH
H)TEREETLE, WEOMKT IR TIEBEREEO 1IEF COy 0F& % T E 2w
THEMED D Bo B, TEAUTITEIMN L 72812 BN ORI 2 JADS, KEREEE O
B & LSO XD = X2k > TEEIT 452 & (Mumford et al., 2009) 5N TWwW5,
72, Davidson et al. (2001) 1%, HEAVEZMEE L 72 M ClEBEM S TIEIP8E % A S 5%
HWIZZe b 2 L HMELTWD, REBEEZHIBICBWTH, EFOERICL ) HERSE L L
T L7283, EEEORTIC L 2 TEIFRBEEORTAEL L 255 (LS, 2003)
728, BEMDSTIEFFRIZ G 2 2 B 2L NIT 5720120, EWREOELZ &2 L > TE
UBHENETHO COEEH LEDEILIZOVT LD bETHANLILDPEETHA ), TI%
o COy D & M LB OERBOFM 2 MET I, TEMFIREEICE LT, T#ENEO CO,
MR LBRBISME (GREE - K5 HOEONDIH T Ot AT X ZHEEM &EREBIINIC L 5 FEME
EDWEHPUIEETH b,

et IR BT O %  DSERERER A TN CE 205, TIEPROERE 2 TN
AL D HARD L) i Tld, BW2S TSGR IC S 2 2 282 i+ 5 2 L IdER
PPEEZOLNE, FZTTRIIETIE, BWNATETO COp iE & BTS2 2B x S
MPICTAHIEEREME LT, BEWEFOTIEIFREE - Tk COy iR O [F IR 52 % iy 12 5
i L7z MIEARRE VT COy 3 S LEDEE A & TIERICHE &z COy & & R THE
EL, TNENORBETHERELIET LI LI2L - T, BMEEOLIEF COy BREOE
LDFERE L ZD A H = X LIZOWTHE L7,
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Fig. 1. Location of Fukuroyamasawa experimental watershed and study plot.
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BUANI O R T EH B M RILIR BRI TIT o 720 TEHEMIIERLEEIBICrE L (X
—1), FUREBGRIEIEE RN AL (i 35 B 12 45 18 F5, A% 140 £ 06 4723 #) &
WA EZFHTH 5o FINPTERBRTHIL LM O IR (0.8ha), FMlO KRG (1.1ha) @

TOOBEN Eo S, WIHSROESIL 124m 205 227Tm Th b, MWEITHE =E
ZHEEECR L, EadaleaiiE, HEIBEHEAETH L, AL 1929 SFITHEFR S 7z
AF v FANTIMRTH S, FEFERMIE 14.2T (1998 ~ 2000 45), FFHREKE X 2216mm
(1994 ~ 2003 4£) TH 5,

L RBRTT I IR AT Y 2 B DAL I, THRITIGHEEE I B S I 2 b DFEHE L2 R L,
REREEDREWE EDHS I &N T w5 (Hashimoto et al., 2007), 3 AEF T COy 12T &
AEBENT, ZOREAICTIEIFRGEESKEL Y, THEHICRRE RS, TORITET

WKEE L C 12 HICIEH P AL COy Bt aN A b, T E L CHRM SN LERD
COy D 75% HSEEFE 10cm F TOEWTHE»SHE X 1T,

RWFFEIC BT B LIFIFIR 5 BE 00 78 13 FR AR FR IS R 5 28 7 e Bl T % B L CFEME L 72

(-1,

22 BAFE

BINIZ 2008 FD S AL 9 HICH o722 DDA N> bR E Lz S A (BERA X 1)
Z10 H2» 5 11 B2 T ORI &b T HIERGE EE Ol B 2 17, BERETo 8 H, 9 H,
Bermiteo 12 HIZO B Z17 5720 9 (BERA X+ 2) (X I8 HORERME, 19 HA2H 20 HO
WERR |2 b C RIg I B o s e B 2 47V, FEIHT O 17 HIS S B 24T - 720

BUATIE, IR RREE, e COp B2, B3Ok, Him, MEICOWTHIE L7z, Bl
M2l L7z IR AR AE A (9 1), Kb vV — ORE R E K OBHI A AL OBE %
Mz N-212, PEHEO—EER-1I1IRT,

-2 TR BRI & St v — DAL X L ONBRANH SR L o X
B (1~9) 29R SN0 IEMFREEEBIN SR, * A3 1Eh COy it v — L iRt v —, +
ATDR t oY —DELE KT, EMTRINZEEIEIAFOMEERL, B TR S NBEIETE
MEDOHREEZ RS MTOTNT 7Ny MIF-1 OTREHEDHIITIE L T b,

Fig.2. Canopy projection map of study plot and locations of measurement points for soil respiration
(1-9). Locations of infrared gas analyzers for CO, concentration profiles and thermometers for soil
temperature profile (asterisk), and TDR sensors (cross) are also shown. Solid and dotted circles indicate
canopy projections of Cryptomeria japonica and understory trees respectively (also with additional
characters: see Table 1 for the tree species).
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Table 1. Understory trees of the study plot.

Species GIES
a Quercus sessilifolia YV IINKT Y
b Quercus myrsinifolia VIARY
c Quercus glauca TIHhY
d Eurya japonica (b
e Cephalotaxus harringtonia 4 XATYX
f Prunus spinulosa VYR
g Camellia japonica YT NF
h [licium anisatum vE 3
i Quercus salicina vZrvany
j Abies firma E 3

L (a~])) BH-212HI6L T b, ) o
Identification characters (a—j) for the trees correspond with those in Fig. 2.

I BN AR COy A T F 5 A 9 — (Li-6252 } 1FLi6262, Li-COR ), =7 —
Ry T (F ¥ v N—NOLEREFRETL720), F v v 38— (B 0.37m, 475 0.013m3) 2 5 2 —
TCER L) Z CTHEICHRE, BHINTF v N—HAD COy H AEEDFRZAL % 5l
L7z

L COyiEEOEbEZICIC, (1) NE T HEMNNHE 2515 L 72,

dc\(v,
F, =0.044x 106m2(dtj(Vlj (1)

ZIT, Fold gk (kgCOp-m2-s71), dC/dt 135 % > /N—PID COp 7 A i BE O B [
24t (ppm-s), Vi Ilmol &7 Y ORAEDAERE (m3-moll), V1 13F ¥ o NN—D%EFE (m3),
FIETF Y YN—DEEE (m) THE, BlZIT-729 HAOFIME % HEPGEE L L7z, 9
HAETOBENICET 2 RMIE 2 RHETH Y, FHEIZ2HBHMILOfEE LTHW,

+iEd CO, 21, Sem, 15cm, 25cm, 35cm D ZFEEEIZ COy HAEE 4 — (GMT221,
VAISALA #I) ##13% L, 1 #'— (CR10X, Campbell #1) % F\> T 2 BER4IZHE & 588k % 1T o 720
F 7z, BUAAICIE N ARIUE 2 R IR L TB Y, EEBMOM#ZIZIE T ARE 3 (GV-
100S, # AT v 27)-COy HWAMINE (AT v 7)) #HTHELLER COy i L Hitt
U2 & B L COp BN 3T 5 2 & RHERAL T\ b,

TR OB & LTk, TDR Ak 45F (CS616-L, Campbell £1:) % 10cm, 20cm,
30cm D& EEIZHE L, 14— (CRI10X, Campbell #t:) % T 10 53 :ICEREIC BT 2
HREEKRFELWE - fidk L7z T/, TIEIFRBNREICIIEBN HOMESE (0~5em) OfF
FaEkEE L0k R (DIK311A, KEBALTE) CHlE L7z, 72720, BERANC b2I2o
WU, RHOKGETOBEIC & ) EM OB EKENUETE Lo/, WA Y
M BIUZFOMOBIE OB T — & 55 10cm ZEE DR & KE L HFENTEOERBEEKED
MfRZRKD7z9 2T, 10cm EEOHEEEKRE» SHiE L72fE% A7z, #ikid 5cm, 15cm,
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25cm, 35cm D&EFEICHRRNEERT (TR-71U, T&D #t) #MEEL, 10 5482 &EE CllE -
FOER L 720 F 7o THEITGH R BN | X A B T o M R TR & 10em EHIR %, 2SI
IEEET (THI-700, ZCHERtETT), < HREEET (AD5625, A&D) % v CilllE L7z, &
FEE7R R R OB I T3 0 77 A SRR R S 9 2 B L 7o

R T & 1) B4 200m BENL 73RS 8 2 R HIZES S 50 O, I~ A SR
T HlE SNl E 2,

3. B

TR TO COy OBEDRTIBILBAO T ALFHR TE LS L X, TBEFOCO, D7 T v 7
A%, THER COy IBEDRE DA OMWERFRE VA2 LI2L o TFick ®—FkAl L Y I
IR ENTE D,

F=-D (dcj 2)
dz
CCFIHEMNEED D O COy IEHHE (kgCO;y- -m2-s71), Dyl 3RS XTfﬁk’T’?‘i
<m2 NCHh b, z I THEOESF A FEL, dC/dz 1315 COy AR (kgCO2 m3-m~))
T, FEED COy EEMEMBECE > TROL, D iZLLFORTH 2 515 (Hashimoto
and Suzuki, 2002),

Ds _ 2.03g%7 3)

0

T, Dy/Do 3 H APLERETH Y, Dy xR A AIEEARE (m2-s71), Do ldR&H
AR (m?-s71), e ZEHHTETH D, Dol TORTES NS,

T ”5[1013]
D =D 4
0 ”"(293.15) P @

CIZTTIFEE (K), PIFSE (hPa) TH Y, Dyg | 3HHEIRED T AHARET, 293.15K,
1013hPa 44 F < 14.7mm?2 s 755-2 5T\ % (Jones, 1992), AWFZE CldFHEH O ST %
1013hPa &k AZe L, [EDOEEIIFE L T v, BEE LTIE, ZEEOHMBONEERES
Ao el ZToXTHEZ 615,

e=0,-0 (5)
Z 2T O IERATEEAKE, QIEIAREEKRETH D, O 12DV TIIBIMN A CTHRILL 72 13~
7V (100ce) D ATFE RS, 0~5cm ETid 0.61, 5~ 15cm g Ti30.64, 15 ~25cm JEg T3 0.65,
25~35cm JB T3 0.62 % 5.2 72,

D COp i % 400ppm & LT, (2) XEHWTO~5cm &, 5~15cm /B, 15~25cm &,
25~35cm BOKIBIZBIT B CO IEHGEE # ZN2NRkD 7z, H-3 1R T & 912, TIEMFIHE
BEOBHIMENSZNOOHEENKELF TV ZE12ED, X (6) Lo THEXKZETOE
SHLBELZHEEST D I ENTREE % 5,
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Fig. 3. Diagram of CO; flux calculation.

a; :F;' _F;'H (6)

CITFBLUF 32nZNH-31287 1RO ET B O COy fiEEE (kgCO2-m2-s71),
0; (35D COy 3 & LEEOHEM (kgCOym2-s7l) TH2o 72721, Fold HHEIFIH
FEOBHEMETH S, 72, 35ecm L) TRED COy HTREIIRD SNz, Fq b og 135
LWEZELY, 35cm LD 5 O & H L#E %R,

HERETR 22 &, TGO T AEBSLEMIE L TV A A2, (6) M2k THETD
CO, BEH LHEENEGHMICHETE LI EDHISNT W5 (Hirano ef al., 2003; Hashimoto et
al., 2007)s —J5C, FEMERHCILEITFOER I X - THigEdh CO, B EIAE L AEI21E, [X-3
DENHHOAZEZEE L THELL (AP T BERLEEIMSLOY 7 FIUFEND &
EZoNb7z0, MENEEERTOBESELEEY XL, HEOLBEIT- 7,

T, HEEBEO COyigEL, (5) N&HEKGOBEMED SR E 25MEr S, HHEFIC
FIET % COp o (COp fris) o8 (7) KoL HITRkDHND,

Ce.
s=3 ™)

ZZTSIECOy IR (kgCOy-m2) TH VY, Cp, 6 13 ZFNENLIEKTETD COy T & LR,
Az 3TBEEEORE S (m) Thbs, CO =L, TEFTOCOEXHLELHEHTMD
PHOREARIZIE U CELT 5720, T0EbE BT A 2 LIZEMREOTERFTO COy D%
AL ECTEREZLEZ HND,
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4. FER

4.1 BAKR

B4 1R A XY b 1 BLO 21285 EHNE, 1K (REEKE), T3P COy REE,
FIEIPIGEE OB R 2R T B A XY M1 T, SH 10 A2 5 11 HoR 24 B o #
7% 29mm, I KR AS 3.5mm/Mh Tdh o720 BERA N2 + 212129 H 18 H (10mm) &,
19 HA”520H (86.5mm) @ 2RIOKEMAEEN, HWEIE 96.5mm, KARMNEIL 20mm/
hTdh otz Mg LN EZR—ER ANy b L2k &, 2008 SEDRERT A N> M EEIE 59
THY, BREANRY 1 E21F, ZREN25FBL THBOHBETH o720 FATHRWE LT,
B A N b 1 ORFTCES B2 225 4 HIZ2 TRINE 58mm OB, BERANY 20
BIICIZ 9 H 16 HICKRME 1lmm OREMAH > 720 WA N> b TREREIOBKGICIZELD
D, A NRY P 1 TIE052~ 054 FETH o720t L, BRI A N> b2 Tlx 0.44 ~ 048
BETH 72, BRBORBEOBBENCB 2 L8Kk513, #hEh 054 ~0.56 #FE, 0.53 #
LY, FOEIINELZoTW e EBEHDBEMA NS hTh, 30 o BB % R i
POHEMEL, RRATHRD LIEs ik L7z,
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E BRI TIEIFIGHREE (@) TIEMFIGREED T T — /N — I3 fEHEFEEE T,

Fig. 4. Time series of observation data in Events 1 and 2 for (a)(e): rainfall, (b)(f): volumetric water content
(VWC) in soil, (c)(g): soil CO; concentration and (d)(h): soil respiration rate. Soil respiration rate is
identified without rainfall (open circles) and during rainfall (closed circles). Error bars indicate standard
deviation.
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X4 705, 18 COp O, FRIZEREE 15cm 2BV T, 2 DDA XY b TRZ -
TN DG h b, BERANY M1 T, BEMBALG S ERH R ICERE 15cm @ COy DS
KECHETL, ZORBNKTEZ CICREL WL, —F, BRANY M2 TIE, 9H20H
DR THERNEE 15em O COy BEF LATHMA L, MWK TRICY -2 202 525, K
DN L D EVIREL o TW b, MOREOZEALIE [Sem 1215 & FHE TIE R WS,
FERR A N> b 1 TIE, BB SETMEIMICH o 72125 25cm & 35cm DA ERBEGE & & b
WWEKTZ2ROC—EDHEEZRLTBY, BERA NS b2 TlE, EE Scm OREEHIERE 15cm &
R BAATRIC B L, BRI S EAEAN & > 7281 25cm & 35cm DOREDS, BN %
Bl EREM RO L ISR A D, F, BHRA NS N 21281 2K Sem OEEEI,
I 15em 0BT L TN TW b,

THEIFIIZDOWT, 2 DOREM A X2 METO RIEIFIGEE IZFERE TH o 720 BB D L9 12,
xS T O FIEMFIRE L 7 A IR L b OFHIEME R T BINANY ML E2BIILAS
HE, BEMANY 228U 729 A%, BKMHE % 3k A CBIAE R FEEE 0 L3I0 8 5 ASEHE &
Nb, ELLDMMANY b RIS TIEIFIGHEARE KT T2 &) Tl L Tw/z
A, B A N b 1 CIEBEN D DIEMIGEEAMR T L2 F FRE L 2ol LT, BENA
Ny b 2T, BERBZICHENE S FARE F CHERREEARE L TV W) BB DH 5,

WA, B O B AT O B OZALIC OV THET 5. M-51%, BllA1~9 (X
-2) OFIEFWRE DR ZELZ R LD TH D BEHA NS M1 & 212BWT, FEHETO
TP EBEOKRZ IS L TENTENI DD TNV =TI TH b, Mps, LI HEE
DB A ORNERIE, LT LIENTIBE TR L TR L8505 BERA XY+
LIZBWTIE, MR TR R EE O P IR AT O M IS TR (J-4) 25, Blls 8

I
=]
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2 1]
Q18] t10=
E 3
B 2
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-5 ZBU s o T EIGE 2L
BERAT O T IEIFGEBEI X o> T3 DD 7 ) — 7 (LHEIPIREEE R © RFEM, b FEH, /A B8 125
FTRL TV A,
Fig. 5. Time series of soil respiration rate at each observation point. Observation points are classified into three
groups according to the respiration rate (rapid: bold line, intermediate: solid line, slow: broken line).
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D SFEIPIE R RE (S REF R 2 08 L CHEBM R & 22 M7 L T b0 —75, BEMRENISIRO RS 2
TP L 2 7R LT 72BN 3 1, BERTRR ~;u~(7é‘if(& BFIGRE O 2R L, Btk b1k
TLZETH Do MR TIEIPR AR A RERFT & FARZIZRE L TORERA N2 F 2128
WL, BERATISR & 2 TIEIPIR AL 2R L T 72 BRI 381 5 TIEITIGERE DS, FER £ 0 [l
BRHZH B E T 2 D0 bo 7272 L, I O BHAL S O KRANBIRIZIZZEA R 5 b,
FRIZ, BUAT 8 %2 91, FERT T o> LIl R X D) F%ﬂ?fx@iiﬁﬂ?ﬂﬁﬁﬁpﬁ)ﬁﬁ RERfEZRL,
Reg g 122 | 2 EIBE GRS AR L 72802, BERNRT & 6] CIRREIZR > T2 b Tl w2 &35
%o

D&, SHEIADBEMRA XY FTIE, T3P COy i, TIEMNREEDZ L EE
WCERR 2 2 ENWSNIT o IS (2003), AL (2001) OFEREETS 5 &, g
COy IFEEDZALIE, FEMFRIC BRI 5 &) TN A N2 b 2 Tl i s 7z, g
WGREEIZB L Cld, BEMFRICIRT 5 & W) MTHiA XY b EBELS (2003) &3t L Tw
723, W5 (2003) OBLMITIE, B A N> b 2 & [FERRIZFER IR A C IR EE o [A]
BARLNTz #E5 (2003) (3, A2 FERTRE O TEFIGR L IR & 2 2L i 5 e WERFIR,
BERAIEN D 2 LA RSN H:B S it L T b,

42 FTEEETODCO EEHLE
B—6 13, TIEIPUGHEEERNE & COp IEHGEEE 2 H RO 72 HIEZETD COy 3 & H L #ED
ZALZRLTwhe X (), (4) »5RF LD T AIHRE (Dy) DEALD fiTRL 72,

- 204
E 1] Event 1 16| Event2
E 43 12]
3 9 8]
£ 4 4
2 Fr [ o1l - LU
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-
0f \ . of L 4 [ S
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- - 4 -
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2
L] &
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P 4.1 4
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"8 8 w12 13 e e B 1© 20 21 22
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-6 BEMA XY M1 BLU21IBIT51HELE,S D CO & M LREHEHNE
MR (O) & FERk (0) TR ENTHEY, 5~15 15~25 25~35ecm D 3FIZOVTIE, &
AR (Dy) OZALERL T 5,
Fig. 6. Profile of estimated soil CO, production rate in Events 1 and 2. Soil CO; production rate is identified
without rainfall (open circles) and during rainfall (closed circles). Gas diffusion coefficients in soil (Dy)
at 5—15, 15-25, 25—35cm are also shown.
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FEHMAIICERIT AL, BRANY M1 & 20RITIE, COy i & H L IREE D56 125E
WSH DT EDTD DB A XY b 1 ORI, EBEEVTEPS D CO, DBEHR LYH 5,
HEAHERE Sem FTE, FESem 25 15em T TOEEH LEEFRBETRELEETDH
505, WE35Sem FTOR,SOFEEH L b HIEIFRICHS- LTz, —F, BRAXY P20
BiZ, CO &M LHEEDRIOVHFEEL OFIEZRE L LTW5b, CO, D& H LidHhE
MOV Sem FTIZHEPLTEY, Sem 25 25cm FCE & LHEEIZ/NE L, 25em DUEHD
LOBEHLITITE A LM,

FER O & ) L HEHEE MO MK E CTOZILORE SIE, BWATOHE B LEZEORKE S
B L TWB EIICRR D, BRANY P LIZBWTIE, % 35cm I TR & 22 L%
RAETWLDI0 LT, Bl A N2 b 2 Tid, #1380 58 Sem £ TORLUITOZEALIZ/NS o
F7o, BERANY M TRBED»SHEE Sem $TORE, EE 15cm H» 5% 25cm $ TOET
BEWLAEEIZELIETL, AOEEZRLTWLIDICH LT, BHRA XY N2 TIE, #E2
LEEScm FCORTHEEXLLEPKECETLTRL2000, BFEHA XY M LICHETSE
BOMITEPICENL 2T TH 5o

FBERZICDOWT, BERANY M CTIERTEITREEORT (K4) 1SR L CESHLEE
HEE L WA, BERA NS M2 TIREEL TS, 72720, BERANRY F2HBOEEHLE
JEDWEE T L DEEIE, HEDPSEE Sem $TTHRMETL VKT L, %% Scm A 5%E 15cm
FCTORTHEWNHI & DAL T 5,

T AEFAR B OENTT OMEIE, TEKGOM (M-4) s LT, BRAXY M1 &
DRERTA XY b 2DHDRE, WA XY N TR ISR 7 APEHAREUIE T LT 575,
A XY P2 ICBIIAETOAEDNLVEECTH D, 1IEEKBIZEHENEEOBRTIIRE VA, B
MEOEEIIERLH»TH Y, M6 1R LAMENTIZIEE AETEZR LTV AR,

43 CO,FZE

M7 1%, TIEKBO COy i & GRS Ko 72135t COy BFE R DL Z R L TV b,
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Fig. 7. Time series for soil CO; storage in (a) Event 1 and (c) Event 2, and time series of differential of soil
CO storage and soil respiration (accumulated every 2 h). Soil CO; storage is shown for 0—15cm
and 15-35cm. Soil respiration is identified without rainfall (open circles) and during rainfall (closed
circles).
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Summary

Soil respiration and soil CO, concentration were measured during two rainfall events in May
(Event 1) and September (Event 2) 2008 to investigate the effect of rainfall on soil respiration
and soil CO; concentration. The behavior of soil respiration and soil CO, concentration during
rainfall differed between Events 1 and 2. Soil CO, concentrations were significantly different at
a depth of 15 cm. During Event 1, soil CO; concentration decreased rapidly in the first several
hours after rainfall began, but returned to the initial concentration by the time rainfall stopped.
In contrast, during Event 2, soil CO, concentration increased at the end of rainfall and reached
a peak after rainfall stopped, thereafter retaining a higher CO; concentration than that before
rainfall. Soil respiration during both Events 1 and 2 was similar at the beginning of rainfall
and decreased rapidly after rainfall began. However, after rainfall, soil respiration in Event 2
recovered to the same level observed before rainfall, whereas soil respiration in Event 1 remained
lower. From the estimated soil CO, production profile and soil CO; storage, lack of gas diffusion
induced by coverage of the soil surface with rainwater and gas exchange enforced by infiltrating
rainwater affected soil respiration and soil CO; concentration during Event 1. During Event 2,
on the other hand, only the lack of gas diffusion was dominant. It is inferred that such different
processes during different rainfall events depend on the initial condition of the soil CO, regime.

Key words : Soil respiration, rainfall, soil CO; concentration, gas diffusion



