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Abstract

For this research, they were monitored CO, flux and environmental factors (CO, concentration, soil temperature, soil
moisture, soil organic carbon, soil pH, soil Eh) in foreshore, paddy field and woods sites at the winter season (January 2009)
and the summer season (September 2009). Seasonal and spatial variations for monitored data were analyzed, and linear
regression functions of CO, flux as environmental factors were estimated. CO, fluxes averaged between surface and
atmosphere monitored in foreshore and paddy field at the winter season were shown -8 mgCO,m~hr”" and -25 mgCOmhr”,
respectively. CO, fluxes averaged between surface and atmosphere monitored in foreshore and paddy field at the summer
season were shown 47 mgCO,m~hr" and 117 mgCOm~hr”, respectively. Thus, CO, was sunk from atmosphere to surface
at the winter season and it was emitted from surface to atmosphere at the summer season. CO, fluxes in woods site were
emitted 145 mgCO,m ™ hr’' at the winter season and 279 mgCO,m ™ hr" at the summer season.

Key Words : CO; flux, Environmental factors, Foreshore, Paddy field, Woods
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Fig. 1. Soil respiration measuring and soil sampling points at the coastal ecosystems.

L7} ZAEAT Aol B T, f7le
4, pH 9 Eh A&o]| 24 %It Table 1).

A, = gl Al Eokol|x] A o|Alglel A 2
Aol Eore - E F& S =% A| 2H(soil respiration
system) ]| 23] =Y =] ME]'~ oJiFRlErA Fiee |4
& o8} AH(closed dynamic chamber)E &7 X7 o]
AxI5to] 2Aehglon, ojtsheka Bel At =9
A g7|2 o|AksterA o] HlE(emission) T T
(Slnk)"ﬂ Ot i f ojikeheka Fo] ApAIThd

WSk ofej o] A (Dol thdste] AF=3s3ith(Field
= 1989).

F=—t (1)

7|4, Fi= olAlshea ZYAML T, Ve
Blo] FALY], At 24 A7 ZHA[T], A= 37t
AxE 2oke] RHALY, o= ] W olAlseka
2715 =ML 2 ¢, = At A|7Fo] 30 H] U] o)Ak
sjeta H =MLY o]tk

B AFAS A, = 9 AR FA U oliteie
& FHA SA AM - E‘**lf’n i
oM Z1Z(oven dry)ste] g=plE ST 5, A
Efe AAElste] pH Bl BE¢R7 1%4-% =45k
of. EA =2 ofeH], pH Bl Eh 22 B s
AR, 2002)0] ofste], EFFTIRA
 S71EA 247|(TOC Analyzer)of J3)| 24
= ok

Table 1. Summary of field measurement and laboratory

analysis
Number of measured points
Measured -
Winter season Summer season ~ Remark
factors
F P W F P W
CO; flux
CO, .
concentration 12 6 6 15 6 Field
Soil measurement
temperature
Soil moisture
Soil organic
cabon 12 3 3 15 6 Lab"lra“.’ry
Soil pH analysis
Soil Eh

"F" is foreshore, "P" is paddy field and "W" is woods.
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=718t Aot (Verburg 5, 2004). A3} 1= FHX|
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Table 2. CO, flux and environmental factors measured by
at Foreshore, paddy field and woods sites in the
winter season

Foreshore Paddy field = Woods

Ccv Ccv CvV

M oy A oy A

CO; flux
(mgCOm~h™)

CO;, (ppm) 371 2 372 2 380 2

-8 427 25 137 145 208

Soil temperature
O
Soil moisture
(%)

06 74 38 35 67 11

856 14 231 4 52 32

Soil organic
carbon (%) 1.0 6 1.8 24 4.1 19
Soil pH 77 3 67 3 56 7

Soil Eh (mV) 138.1 11 1322 4 1303 3
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Table 3. CO, flux and environmental factors measured by
at foreshore, paddy field and woods sites in the
summer season

Foreshore Paddy field = Woods
(0\% CvV (0\%
M oy M o A
CO, flux
(mgC Ozm'zh'l) 47 158 448 117 279 61
CO; (ppm) 385 4 371 4 412 4
Soll temperature »c7 3 214 2 225 2
O
Soil moisture (%) 74.1 29 688 22 203 43
Soil organic
carbon (%) 09 23 1.8 11 253 57
Soil pH 7.8 3 6.0 8 4.1 3
Soil Eh (mV) 1338 6 1885 8 2197 8

A, = 2 4] BAJoA FH7|9f sh 7ol |
25, o|AlSEts: ot SHA0 Al
I} F7F H5-S B43)7] 93] box-whisker plots2 2}
Aottt B2l A HE AdHA 71
LR om, Akl BA]o| A 71 AFQkTk(Fig. 2).
710l A 02 e FE]o] tf7] %0

Soil temperature (°C)
£
|

Soil temperature (°C)

=

/53 s 24 967

il

3l ofFoll= LA URE=AT) Asole 99 Sl
o} £oFe] 2= A Yehr| wiiZolch

EQF oA TE5E AW f ojilsleta: FE9
AR Hee AdT} Ak FAjo A wAgstglom,
= FANA = A UEhA] $Fkth(Fig. 3). Abd
Ao A sFA7] o & oJAlEIRt A FEE Hol A
2 AH B U S-S B IRA(Table 3 %)
£ Yol & st = B5o S7kR s A B
oAl olitebtart 7| =tk W= 7] wiwoloh
(Franzluebbers 5, 2001).

A, = W Akl BAJoA olitsleta £ A0] A
A5 F47]0) vl sha7]o] w2 Aoz e
won, sd7]ol= Ab A4 sHE7ol= = F
Ao] 17] Aol A vl =2 gkl Yelsth(Fig. 4).
Al FRof|A shE7of & olitgita Eeie
At B9 W SR BRI IEk S o] & Sh= v
ANE geo] 2712 23t Zo|u(Franzluebbers 5,
2001), AL Ak FA|of| v EFf-7 et v
2 FA7|ole 2 olitala o] F(sink)©]
Ao 7ol Ao AAlste pEE AES
S5 ndE B850 S7kE Qe ojitabetao] W
Z(source)©] HATH 5, 2010).
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\ \
w P F
Ecosystemn type

\ \ \
W P F
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Fig. 2. Box-whisker plots of soil temperature measured in foreshore, paddy field and woods sites at the winter season(left) and

summer season(right).
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Fig. 3. Box-whisker plots of CO, concentration measured in foreshore, paddy field and woods sites at the winter season(left)
and summer season(right).
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l

Fig. 4. Box-whisker plots of CO, flux measured in foreshore, paddy field and woods sites at the winter season(left) and
summer season(right).
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A2 7HA Tt Luo®} Zhou, 2006).

A, = WA FA|oF AA AF=E o]-8-5tod, 671
QAR gt oj4tdbeta E= A0 A AT
okt olatshers ol ik Eel ok
ok A FR|of| A= 9] 71275, = FAll
29| 712715 LehpIckFig. 5).
A 32 2784
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Table 7. Correlation coefficients between CO; flux and environmental factors measured at paddy field in the summer season

Soil

CO; CO, Soil Soil . Soil Soil
flux Conc. temp. moisture organic pH Eh
carbon
CO; flux 1.00
CO, Conc. 0.99 1.00
Soil temp. -0.28 -0.21 1.00
Soil moisture 0.52 0.52 -0.36 1.00
Soil organic carbon 0.15 0.24 0.70 0.28 1.00
Soil pH -0.25 -0.21 0.01 0.13 0.43 1.00
Soil Eh 0.23 0.19 -0.43 -0.14 -0.74 -0.85 1.00

Table 8. Correlation coefficients between CO, flux and environmental factors measured at foreshore site in the summer season

CO, CO, Soil Soil Sml. Soil Soil
flux Conc. temp. moisture organc pH Eh
carbon
CO; flux 1.00
CO, Conc. 0.20 1.00
Soil temp. 0.34 -0.05 1.00
Soil moisture -0.03 -0.39 -0.56 1.00
Soil organic carbon 0.01 -0.02 -0.47 0.81 1.00
Soil pH 0.10 -0.16 0.54 -0.57 -0.65 1.00
Soil Eh -0.25 0.04 -0.64 0.19 0.05 -0.27 1.00

Table 9. Correlation coefficients between CO; flux and environmental factors measured at woods site in the summer season

CO, CO; Soil Soil Soﬂ' Soil Soil
flux Conc. temp. moisture organic pH Eh
carbon
CO; flux 1.00
CO, Conc. -0.64 1.00
Soil temp. -0.48 0.41 1.00
Soil moisture 0.94 -0.49 -0.69 1.00
Soil organic carbon 0.79 -0.07 -0.27 0.81 1.00
Soil pH 0.07 0.31 -0.67 0.36 0.31 1.00
Soil Eh -0.93 0.33 0.46 -0.95 -0.89 -0.24 1.00
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S5 Z7loll uhE BEA 71 of dov] FER
A - 2 A o= 4= IKFig. 5(b)).

YA Q] ol iFateta WfE(emission) oAM=
EoReEs} S7Kerel uket ojdlsleks el Ak A4
o g Z713l= Ao 2 BHAE ¢t Boone 5, 1998;
Lloyd®} Taylor, 1994). 74 HZ|o| A= Bk w7}
F7R4E o|iksieks Bel At Srbstelon, 3t
A1 BAOINE BReEs) S71aS olsieke
97 Aaskith(Fig. 6). IS Al BRI
of ¥ o] 27 o]y vl$- ML o] ke &

J‘
4
el 48 2 ]ols Aol me-

g
Rasioich. A HAAE Bokere] HE Zo|

2:0] F7baQl B Wton, EopeEe} ol
AvBRRA: E2)20) MG F7R47 3 E et
(Fig. 6(a)).

e Al A Eefasnlef o ibshea EH e A
FAFRA 60% Fwo Fgul(2714d F2 B714)
2UZ 7o 1 ol =)oM=

olN

7ol wfe} ol AtBELA BelAt Z7beka, 1 o4t
7174 22)0lA= epH] Skl whet ofitsheka
A= ZHASLiu 5, 2002; Papendick @} Camp
bell, 1981; Xu 5, 2004). 208 Hx]o A= §H=1] 6
0% olaollA] ollstebs Eelat Zlakon, 6
0% oldeli= Aask= FHE HAtkFig. 7(a).
©]+= Papendick and Campbell(1981)2] H 19} F-A}
g Zoln, e ARE o83 A3 HEA oAM=
Speulol] npE ojulshebe EeAo| aet 27 &
7o) AgdEo] 71&717F A 2] -0.09 H== vl ek
T, = ORI T2 40-90% welololA g
H] 9} o|hkslekar H A0 Aol gt A A
940.27)= RSIARE, 98] ] S7tof| whE ol4talet
2 EYAL Tk A FSIskItHFig. 7(b)).
Ak FRol| A= ] 7E 40% ofste] 714 24
o gale) o isike B o) ARSI
ARAG7E 089 FERA =7 YeRIThFig. 7(c)).
Eape] ghul} WL 718 o] W 4 A0
K gHen] 2712 R 20| o), §71
o) Ral 7} kst Wil o) kel ol

o

il

A - Z]ER) - 7135

2243H] 271814 =tk Fierer2} Schimel, 2003; Gli
nski®} Stepniewski, 1985). AFd K] 2}79] AE 3]
At 287571 0.89 Are2A] vl =kom, 3t
H] 1% F7F51H o]Aksleha: E2 2= 18 mgCOm’
! A F7FeE R0 & 2 =l QITkFig. 7(¢)).

EgnE E5s A= 2480 ESRIE
a0 W oA o]ikeha FE e TRQRRE
29} £ ZA(Franzluebbers %, 2001), ©]EkX]
(Moore, 1986)2} AFHAYelA|(Janssens 5, 2001;
Raich@} Nadelhoffer, 1989; Schlesinger, 1997) 5|l
A AZ AR SIS UE e AT = §A
oflA= BRI Axe] g ol4italeta: Ee 0
Fo] AL UEHA] ekgtom, o)== A} = F2] 9
EG U F71ETEol 3% ofsk= v AojA fr]=
wafloll ot olitabeta: WEEF STt n|A= FoF
dol A%E Al w IEth(Fig. 8(2)2t 8(b)). AH
FA A= BEFR7IE ol T olikshear S8
o] ARPAQl S717F AstA et e (Fig. 8(c)),
ol Ahel EF Yol T3 frEHo] ndESE
= S FgoEa olikslea WEEE =37
w20t Luo2} Zhou, 2006).

A Ao A EOF pHE 7.34~8.1, 1= FA| oAl =
5.35~6.86, A 2|0l A= 3.94~4.222] HQ]o]Q) o
o, 71&2] dAtolAl= pH 7 o)/l B A]
+ pH S7F5HH o] Akabeas AAkgo] 748kl pH 7
o]5}Q1 (=t Atd) ol A= pH 715 o] Akl
A AR 2718 al B 15| ¢ltiKowalenko 5 1
978; Rao%} Pathak, 1996; Sitaula 5, 1995). A}
=ollAE 71 Aot HitEE HkE Helow,
Ao A= pHel wh ol4lsheta: kg SV A
O] UehtA] ehQtti(Fig. 9). o2’ A= & A4
Aof|A] ojaksheta: YA BFo Qlo] B pHY|
o] FEsHA] ke onlet, thE aSHEY
25, FpH] W f7RA 5] Bl agE
E351F B4 o] St Luo2}t Zhou, 2006).

Aol 4] EQF pHol| tfgh h<=u] 9} Eokf7 e
O A= -0.659F -0.57 = A &0 ek THH e
(Table 4), eher]of EQF7RHA0] F7tol| e
ojitheha: FY A WE-2 UEREA] AUthFig. 7(a)
9} 8()). = A ], ES7IRA 2 B9 p




8, = 941 SAlolA] ISk T Afole] o) sbsfekas Fel s A B W B4 971
HE E‘-:r ek o] Akshetas EE A0 S HASE oA ESF pHET= H|9} EGR7RHATo]
A}, gpH7E w1 BT skl B AdE WO A S0l Al olitsleta: S A7F A ekt
Oﬂ*i 01 E} 2 FY27) STkl B9 pHoll of S (Fig. 7(c) 2t 8(c)), = pHoll tht ehpH| 9} =9
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