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Abstract

In this study, we estimated the carbon dioxide flux sensitivity (Q1o) between the lawn and the atmosphere and
analyzed the spatio—temporal variations in Qi values. Carbon dioxide flux and soil temperature were observed
71 times based on 24 solar terms at 20 locations in the lawn for 3 years (June 2012 to May 2015). The study
area is a temperate oceanic climate zone with four seasons, and carbon dioxide flux showed typical seasonal
characteristics of high in summer and low in winter. Carbon emissions from the lawn were more than four
times higher during the growing period (May to September) than during the non—growing period (October to
April). The annual Qi values showed a difference of more than 20%, and the annual Qo values were higher
when the annual soil temperature range was smaller (the lower the maximum temperature), and when the soil
temperature was 35°C or higher, the carbon dioxide flux tended to decrease as the soil temperature increased.
The Q1o value by soil temperature interval was highest in the 0 to 20°C soil temperature range, and it wasfound
that in this study area, the lower the soil temperature interval, the greater the amount of carbon dioxide emitted
into the atmosphere for the same increase in soil temperature.
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ESF 35 (Gsoil respiration)2 Al e, EGUE, 5=
Soll oJsll WAYsHH, S7gellA di7|= ol as WEshe
Z=] Yelolt), A AFAHel EoF §F B(}(global annual soil
respiration flux)2 68~98 PgC/yr HER FAE ¢lom
715 stE QIgt EAAJo] =2 Ho|th(Jian et al, 2018).
274 ZA(grasslands)S 97 SE A9 (permanent ice
cover)& AlQet 2] WA 40% J== 7_4'7431'51 prich=h-]

28 PGS oISt RS B9 A
3of| ek A7 AE Eole AT saEofof gt
(Wang et al., 2009).

B g4 AFE t7] F olteietart AEe] gt
(photosynthesis)oll 2Jaf Ege]l AFEE= ZolH, t7]=9]
HE2 AlE9] 2715 S (autotrophic respiration), A&2] B
B &{root respiration), EFTAYE2] S&{microbial respiration),
EFR7IE(SOM: soil organic matter)2] ArSl/ES|Z QI3
wAIstcHBoone et al,, 1998; Atkin et al., 2000; Maier et
al., 2000; Pregitzer et al., 2000; Pregitzer, 2003). EF2] &
A A} HES tefst 8 2dof oo Jks irom, 3t
73 Z710] Wste] whet Ayt Eo] WEo] WAt g
AT} Bzl P Xl B 2olE 71E, A &
SoF WU E9F9] o|glsh AHE So] Qtt Ao =9}
U= 2 e (aboveground biomass) T QIHZ 2| 4=(leaf
area index)9} 22 Ao AEA DA HaK(phenological
change), 334 Fa&EAHphotosynthetic active radiation),
719t B 2=, A= Tl gl AHiAQl JFs B
thRaich et al., 1992; Davidson et al., 1998; Davidson et
al., 2000; Rustad et al., 2000; Xu et al., 2001; Liu et al.,
2002; Yuste et al., 2003; Reth et al., 2005; Tang et al.,
2005; Davidson et al., 2006; Gaumont—Guay et al., 2006;
Nishimura et al., 2015).

=4 (grassland)oﬂfﬂ 2L ot EQF obpH]of] W olitabeta
Fal
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E929] WAE(Qu) AFE v, FH, S SolA B
HhHo g 4ai%]Qltt Liu et al (2002)° al=o] EggA
(tallgrass) tHzH A4 7Ha(drought) Al7] F<tell ESF
e} oiketetA WERRS] BAE ASllth. Bahn et

al. 2000)2 F4 3/=(QAELo 5, AF)9 117 =%
ZJollA EZ] et EA] o]82] ¥zl ufE He SEES
Brfslo] el 7o) FNRAS BEEH Qu Aol B4
< JFE5kATE. Paz—Ferreiro et al. (2012)2 F=ro] 2utsh
7150l dfgste Y2 H(ngleborough) AFAR S| Hf

2 (grazing) oA W&ol 3t ERRVE ol e 19
st 250 e EY SFES UL E EAotqlth ofAJot

Aol H= S0 2 A oA olitebea EE 0] HIgt
Z(Qell Tt A7t ohfstAl 3= 3Ith Wang et al
(2009)2 A AA] BxAMA EY 25 ©F°] 7]
& 23 gt ATt olitetetA HE] it vHEE A

Zotal 245t Suh et al. (2009)2 FoFAJore] 2ugh
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7180 sfiidsh= 271 A H(F=o] A Z2Hat A2o] A=
ZolA 2t EQF bpHlo] wE ojitehea A
TS5t Qi k& APsk, o5 Folf A LR 1L
QoA Lo w2 o|itslErAs ZE A0 WAL} =8
J SHALE. Jia et al. (2014)-2 F=2] "X (semiarid) &

71%0] didsh= FE 1U(loess plateau) A FofA] 2]
o% 2Lk e oliteieta EHA0 WAL (Q)ll HHE

AA Hols @‘“/bﬁ. o2 A& Chen et al. (2014)%
=9 EHIENY FxAoA 2o it AHA T
(ecosystem resplratlon)-J A= (QuoE A&l "“1}0]-“ A
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3to] Faole 2Lt ESF pH|ehe e ZIskGirh
Zhang et al. (20152 =9 FE 119 2of|A 2747 =
719] zY(fenced and grazed grassland)ollA EF TEE(soil
respiraton) ¥} O[XYE T EE(microbial respiration)& &3}
o Qu @& AFgsta, 722l mhE EY 355N vdE &
S5 MHEE EA519t) Feng et al. (2018)2 F=+9] 54
N Z(grassland)ollX BHE5H EY 5F ARE o8t
171709] Qo #k= H/88stlem, 52219 TRet EY
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Art.
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9214 192010 3EFE 2011
H A= E olgsto] 229 wE OV}B}E}* £829
(QuE APdste] #5 AHE Qe &2 Hlaw 24
(Kang et al., 2019). =fHoll A= ot 2739 2AA Quo
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Sh= d97F BRshH, Te A AAAcRE FAjE
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FXH2023)E 9 ATHATY Y= H|wsto] 245G
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L3 oitslErA T AL 207 AWM 2447 AR BT}
& Aol FY ARl 718] 8 st on], gyt of
7] Apole] oitsieta BeA BEE 05 2~44] Ao 5

shct.
2 Q7] ol el ojatsteks Fes 9 AL 54
7171 #HAY g5t An AARIEGM-4)olH, 222 A&
Z47)(STP-D2 AHA 1% 5 am ol A7 S3ekn
oJatseta: EYAE ZT AFEo Ax|g Y oA 4H
Azl et 249 olstEE SE A4RE A (D] fdsh
o] AFASHCHField 5, 1989).
B (Ct —ci) %4

of71M, F= oliteieta £9 i[ML T, = Aujol A
ALY, At otslgta 5 £ A)ZE ZHAIT], A& AW
2 g9l gdoere] IAALY, ¢ 54 AF Ao A9 |

ojatstetA: HE[ML, ¢ At AZF AT Fo] A 1 o]
ARletAs =MLY oot

2 AollAE oA 77 (growing period)2t H]AY
Z71(non—growing period) 2] B4 &S AG5kaL H WS
ok o] 2 2u EHAE BiRfo R stof AAT|= 59
e 9g7tA|o| 1 v 1095 E the off 4971A]= A
Sholt). ©A HERE o|iisteta EYAE o]gsto] o4t}
A EARET A Axpgo] v](12/44)9F +A AZHAZE, A
71, BN sidsls R APk

AEf AN A o]AtsetA o] WS ABSIeHA (biochemical) o
32 8F4 (physiological) #Hgef oJsf A5k, ozt I
2o 2Rl FakE W=thLuo et al., 2006). ZA|oA]
2o wE oliteteta: HEEFe] Haks A4S FHIE U
Ef ™ (Lloyd et al., 1994; Fang et al., 2001), 41&<] 5]
S5 EYnBE S0l AHiAQl ke W=thAtkin et
al., 2000). #2ox= 220] F5TrE oiteietAao] W

=

Fig. 1. Location map of monitoring points in the lawn.

ao] Z7FstEIE 45~50T Aol o] 2% B sk 7

RS Hol|il, o] 24 EA(enzymes)o] ZEEHo| At
o] olibetgta whEeko] T[Asty] wiielth(Palta et al,

1989). 2o thet TFE(0]5} “olilslErA YR BY))

o] g}s} whg-& Adshr] gt et AgEQ] A5 mde

Al (2)ell AAISFA L

R=oaexp(bT) 2
o714, RE olelEta: ZYAMLT!Y, ot &7}

0C 2 we] olitaleta %ﬁ_[ML T, b 2ruksAs

(temperature response coefficient), 7%= 2x[C]o]c},
2of gt oliteheta E A0 NfdEE @, (%71 1
0C 371 wff ojitaleta E=A0] Wislsh) or HoJu|il 4

3 ZHLuo et al., 2006).
Ry 1o
Qo = R, 3)

0

AN, Ryt Ry oy Z7F 2% 7,9 T,+10C ] 3l
ok olateiers ZHAIML T 'Jolch 7|23 2|20 digh
opisiRe BEa Aasl Agepl FARE, @, S
Al ()04 et LERRSAIGD)E A (ol thdste] APget
tH(Jia et al., 2014; Zhang et al., 2015; Feng et al., 2018;
Kang et al., 2019).
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Al719] ZreiollA] olitsteta e Ao
AgHh oFo] uf¢
ojatshets EE A0 V|&FAES 19 T2 45t
(Table 1). ZrejollA 3@ F<te] AB+F 222 20.5~21.
5CT2A Akl eH, Agqt olifsiets Seis
711.8 mgCOm *h'2A zolS B}, Zrjgoly gt
229 A= 1T ©lsH5% olsheollom, A¥+
229 A= 100 mgCOm h™! oA (10% olxhez

sbsteta E-jAoE 0.8~0.92A4 220 H|5| oJitsiet
27F 28 A w3tk FodolA 2Rt ol kel
O A7+ Al Hok= olitelgta ATt AR HT
Al Yebgon, ol= ojitaieta E A0 ARHAQl B+t
heterogeneity)®] a2 2Jn|gtct.

tojgtoll A B 2k2(14~16AD)E ol-8ste] el w3
HEFS APSHATH(Table 2). 39 &9 ©4)
F=eE0 1456~1701 mgCO,~Cm™? WHY=A &
20% oz uErgth A871(4~99) 9 g4 =
96~1381 mgCO,~Cm™?, HAA7](10~39) 2] &4
S 259~320 mgCO,~Cm ™ W= Yetyich, FhojigrofA
o] g4 WEE2 717 Ao v 4.18~4.624) 78
Eot.om, BTl Bls) A7) S el He
SFN S Tgo] wie s IARES ongttt
(Frank et al., 2002; Wang et al., 2015; Feng et al., 2018;
Kang et al., 2019). Frank et al. (2002)9] A+ = 7H&
W25t 29 (grazed mixed—grass prairie) Aol 4 Eha
FEF@CO,~Cm*d o] 717t v Het 8af A=
Eem, HETE g4 gEFel ¥ 0.5 gCO-
Cm’d" g FAH dastdet. 5 A99] 547 Bx

Z](temperate typical steppe, temperate meadow steppe,
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Alpine grassland, warm-—tropical grassland)olx 2337
(growing season)¢} HA8ZE7] (non—growing season)®] oJ4ta}
g EYAE AR A, A7 ga HEES Ve r A
A7l 76.2~86.8% Aol HAA7|elE 13.2~23.8%
ez WAstel AE7I7E ug71e] 3.2~6.681 B W
o 2 ko] AMCIETI/HIAET] = 4.18~4.62)= T A
ol A ZARE 7ot BT o] ©4 WEw 2tolo] He)
o aflgsteH(Feng et al., 2018).

o] 207 B5 AHE olibeleta: E A0 220 A
2t 4 28-S 2oHArk(Fig. 3). oA ojatstgta: Z

220 SUFEE 500 mgCOm~“h™ FE2 Yepgon, oxt
sheta Z240] 2&ke 0 mgCOm *h'o]al HHZLS oF

2000~4000 mgCO,m *h™'o] WARA F7HHQl BFA Ao
okt Fhjaol A z].2-9] Ftgke 20~25C 2] ¥l
F3E2 0~5Colal XYigke 40T olfo= eyttt

—

4. E 9

ool A 2078 B 2| olitsietA EE Aot 2]2.9]
AAE AFSIATHTable 3). Fojo A = 2-E o]
Abebeta S A0} 2] 29] A= 0.71~0.889] ®l9lolx
O B2 0.79 FE=A] olitshets EAl} 2]29] A
2 =Uoh 2 A A9 Ao AL ojitRlea EEAE
22 ol AEjAE]] S WA 2 F 5 S
(Wang et al., 2009, Kim et al., 2014; Kang et al., 2019).

ZodofA 3 Bt I=H E A=E o]8ste] 207 &
= 2 7E 220 wE o)islets ZE A0 A9 rE S
SHolthFig. 4). 5 A7E 220 wE olitalgta: £
2590 AAATE 0.7351~0.8565 HIARA =11, F

H RE ARl 21 0~20T Rt olitstst

o

Broox >

5000 —

2013/01
Monitoring date (vear/month}

2014/01 2015/01

Fig. 2. Box—whisker plots of soil temperature (left) and carbon dioxide flux (right) at the monitoring time.
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Table 1. Descriptive statistics of soil temperature and carbon dioxide flux during one year
Monitoring June 2012 ~ June 2013 ~ June 2014 ~
period May 2013 May 2014 May 2015
c . Soil Temp. CO; flux Soil Temp. CO; flux Soil Temp. CO; flux
mponen
ompone (C) (mgCOm 7h ™) (C) (mgCOm %) (C) (mgCOm 2h™)
Average 20.5 652.6 21.5 609.2 21.3 711.8
Minimum 2.9 45.1 4.8 35.6 5.2 435
Maximum 41.1 2097.0 443 1829.8 34.1 2035.1
Standard
. 11.2 602.8 10.7 512.9 9.4 594.5
deviation
Coefficient
. 0.5 0.9 0.5 0.8 0.4 0.8
of variation

Table 2. Soil carbon flux per unit area during one year, growing and non-growing seasons (unit: mgCO,~Cm?)

Monitoring period June 2012~May 2013

June 2013~May 2014 June 2014~May 2015

Annual 1559 1456 1701
Growing period 1258 1196 1381
Non-growing period 301 259 320

50 —

40 —

30 —

20 —

Soil temperature (degree)
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0
Frrrrrr T T T T T T T
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Monitoring point

5000 —

4000 —

3000 —

2000 —|

CO, Flux (mgCO,/m*hr)

1000 —

0
rrrrrrrrrrr Tt T TrTT

G1 G2 G3 G4 G5 Gb6 GT7 G8 GY9 G10G11G12G13 G14 G15G16 G17 G18 G19 G20
Monitoring point

Fig. 3. Box—whisker plots of soil temperature (left) and carbon dioxide flux (right) at the monitoring point.

2 37kl 20~35C Frol e AeE e
SH| F7Fskal 35°C oldelMe olitsleta E= vt
A H]lt} 71E9] AFoAE z]o] 40T o]
Aods A2o] Asdes oietea E8an F7t

A2 YeR 2 (Palta et al., 1989; Atkin et al., 2000),
40°C ol A olitslEAs E ATt F7T6HA]

744 Zashs Aoa epdt,

A]

[l
[e]
s
1

)
w5

&

Zede] I AHER 249 2pglpola LRk A
(temperature response coefficient)& 75t &, 4] (4] thed
alo] = 248 Qy %}0 APt AcH(Table 4). Zrojgre] 3
= 23 22Hkg A= 0.0992~0.1256 Fkollor, At
AE Quo &2 2.70~3.51 Hejolar 11 Hutwt BEHAt= 72
7} 3167} 0.242 AP E]QIT). Feng et al. (2018)& = HY

o] HxA|oA ]ﬁﬂ 4 W& (soil respiration)9] HF ¢l
AE, AL, 4 & &=l 1= @ biomass,
% pH Sl ijOH sttt S o] FxAJoA AH
H Qo 17171 ¢] 83%= 1.5~3.8 Helo]al, A®EHS} 5

Ao o] 2|2 whE Qo g2 1.39~8. 13 ol
&t 2.80 Awolqlrt. & dAtollA] AFgE Q10 FHe] Wl
Feng et al. (2018)¢] <15t ZAxfof sfdst Hw+(3.16)> =
o] Anprt 23 =940 H, Feng et al. (2018)9] 7L ZAx}
oflA Qo gkel H9I7E 2 Aol Hls] ' 7/15_’ ohRt 2
2] (A 2] 9 ddf 719 F)ollA =2 Qo gkel UEk
7] f2olt}t. Wang et al. (2009)0f &JohH A AlA Fx2]
oA 2o 9 Felf A|GNA 9] Qi T2 0.9~4.6 Hfle]aL, 11
B 2.13 AR A9 2.23, I A 1.99)0 Aoz

J.Lﬂ
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64 204 sid 71ZCho| ZCLoA F7| BES S8 A20]| W2 O|LkstEtL EHA AT (Q10)2] AlB HE &M
HAEQch 2 g7 29 Fojdol A Ht Qo gtol & Al T40] ARASE ZH2 0.9106, 0.8458, 0.96760 8 =9ko
A Fx2A0 Bat Qo #ETH L5 A= wotem, B a7 v, Qo w47 2.87, 2.94, 3.472 AAEA A0 ¥
2199 4Ado] F3Igh 71524 2df 219 &2 dd or 917k 35°C ofsfel 2014 69 ~ 20159 5€ 717+¢] Qo 7
ot 2] 29] #9(0~40C HE)7F HolA 7] Hisglo] ofeh o] 34724 7P wokom, 71Ee] Ao E HxAA 2]
2] 9 B2 T (respiration)] 0|3 olitaletAs WRETFO) 20] 40CE 275t AR 2] 20] 40C ol Xz1of|A
wol 2 Uehd Aom e A oo W olitetgta Bexst A%HoR FAbsck
oA 39 B9 TEE ARE 19 FHE FESH (Palta et al., 1989; Atkin et al., 2000; Kang et al., 2019).
Aol M2 olitsigta FA A5P4E FA5H T (Fig 220 WE oAtslets Z AT} A&H o8 Zrlele 27
5), FHE Apdpolr] LERFSASTE Fot] A Qi # ol A= Quo gkl EokA| AL, Ao A5otHAl olitsitta &
< AgSHTH(Table 5). A2 W2 ojitshets Z2A 2|5 27t At Qu A2 Wornh 2 AFoAm z]20]

Table 3. Correlation coefficients of soil temperature and carbon dioxide flux at each observation site

Monitoring point GP1 GP2 GP3 GP4 GP5 GP6 GP7 GP8 GP9 GP10
Correlation coefficient 0.75 0.82 0.82 0.79 0.76 0.76 0.79 0.75 0.81 0.78
Monitoring point GP11 GP12 GP13 GP14 GP15 GP16 GP17 GP18 GP19 GP20
Correlation coefficient 0.80 0.80 0.88 0.82 0.78 0.78 0.71 0.81 0.84 0.79
* The correlation coefficients are good at 0.01 (both) level.
3500 3500
Monitoring point : GP1 Monitoring point : GP2
3000 3000 A
E y = 25.553e0108x = y = 50.535e00999
L 2500 £ 2500 1 °
£ R? = 0.7696 = R? = 0.8456
% 2000 ™ % 2000 o g
e ¢
E 1500 - N £ 1500 ° ‘ &
B o 3 o .7 ® °
* 1000 ® gg." *= 1000 % &
S o © 8 ..‘ &Pee® .
500 - ® .‘ o o0 ° 50U © 0§ %
o Lssonae T8 o o dnegupente®
0 10 20 30 40 50 0 5 10 15 20 25 30 35 40 45
Soil temperature (degree) Soil temperature (degree)
4500 8000
24000 4 Monitoring point : GP3 2000 Monitoring point : GP4
T 3500 { y =29.387e01157 T 000 y — 29.112¢0122x
£ 3000 R’ = 0.8418 gsm Rz = 0846
% 00 ° % 4000
£ 2000 E .
= - =
2 1500 > & :o“ 2 3we E
o S ) Q' 2000
S 1000 o ‘.'_.'“' .® b} ‘Q" ‘o
500 ° ‘o‘__‘,cv.“ . 1000 °
o -M"a‘.’ . r . 0 ------.-ulnqo-.“'ie .
0 5 10 15 20 25 30 35 40 45 0 10 20 30 40 50
Soil temperature (degree) Soil temperature (degree)
5000 6000
4500 | Monitoring point : GP5 Monitoring point : GP6
5000
< 4000 y = 39.431e01071x TE‘ y = 45.045g01036x
E 300 R> = 0.8448 £ 4000 R? = 0.8004
o 3000 L o
- ° % 3000
& 2500 g
g 2000 g - % .
£ 1500 . ..O & 2000 . 0.6
S 1000 ° 0e®® " o o ..: ,:. L]
O ° ." “ e ° “ oo ..‘ s .
500 o . vt
0 susrgeinl e i o b 0 .........“.-.!0"..‘”' ® o
0 10 20 30 40 50 0 10 20 30 40 50

Soil temperature (degree)

SREAISIE(R| A27 A1E, 2025

Soil temperature (degree)



65

6000

5000

4000

3000

2000

€O, flux (mgCO,/mchr)

1000

6000

g
o

4000

mgCO,/m?hr)
w
<]
(=]

[
\

CO, flux
N
IS)
o

1000

7000

6000

|
8 3
o (=]

CO, flux (mgCO,/m?hr)
[ N I
g 8 B
[=] o (=]

[=

4000

3500

oW
s 2
& &

s
o
=
S

CO, flux (mgCO,/m?hr)
g 2
[=] o

8

o

CO, flux (mgCO./m?hr)
g
o

Monitoring point : GP7
y = 30.044e0.1157x
R? = 0.8356
°
°
P i
. WP ® o o’
Locs.optren ale 3984
0 10 20 30 40 50
Soil temperature (degree)
Monitoring point : GP9
y = 2292101205
2 =0.8123
° °
[}
s !51.’"-
0 10 20 30 40 50
Soil temperature (degree)
Monitoring point : GP11
y = 37.645e01142
RZ - 0.7619
A " -
0 10 20 30 40 50
Soil temperature (degree)
Monitoring point : GP13
y — 53.645e00092«
R2 = 08164
0w e &
L el
[}
°
0 30 35 40 45
Soil temperature (degree)
Monitoring point : GP15
y = 24.04307771x
R? = 0.7351
L] “ [ ]
,,-n.'-"' Lol
4 [ ] [ ]
._m-_-.&'*" _ L]
0 10 20 30 40 50

Soil temperature (degree)

4500

-
g

3500
3000
2500
2000
1500

1000

CO, flux (mgCO,/m?hr)

500

mgCO,/m?hr)
P w
g g

CO, flux (
[ N w
2 8 8
g8 8 8

S

6000

5000

B
g

CO, flux (mgCO,/m?hr)
N w
g 8

1000

w (=2}
g g

E
g

CO, flux (mgCO,/m?hr)
N i
g 8

g

6000

5000

-
g

€O, flux (mgCOo,/m?hr)
N w
g g

g

Monitoring point : GP8
y = 27.84301153x
R? = 0.7653
()
[
o oBe®
‘ . ’! .
*% % ° °
s ¥ el
0 10 20 30 40 50
Soil temperature (degree)
Monitoring point : GP10
y = 19.606e01234x
R? = 0.8131
50
Soil temperature (degree)
Monitoring point : GP12
i y =42.002e01163x
B R? = 0.8143
] P X
" .
1 00 e,9% ®, °
S i
0 5 10 15 20 25 30 35 40 45
Soil temperature (degree)
Meonitoring point : GP14
y = 32.836g012%x
R2 = 0.8288
.
L]
0 40 45
Soil temperature (degree)
Monitoring point : GP16
y = 25.189¢01276x
R2 = 0.8454
°
40 45

Soil temperature (degree)

Journal of Wetlands Research, Vol. 27, No. 1, 2025



66

ofm
ol

I

b 2|20 M2 o|Lttets EHA

|

UHE(Q10)2] AISZH HE 24

7000

Monitoring point : GP17
6000
E - y = 25.164e01748¢
i
EN Rz = 0.8418
S anoo L4
Q0
£
= 3000
>
=
“C';V 2000 ®
o [} o.-f'i
1000 @ .ﬁ‘-', I
5 . !g.otw. L]
0 10 20 30 40 50
Soil temperature (degree)
5000
4500 Monitoring point : GP19
— 4000 - ).1098x
£ ; y = 29.8540.109
3500
;EN . RZ - 0.8565
o 3000
Q
& 2500
= 2000 o
= (X5
& 1500 .-.'
op
S 1000 P A .
. S5 e B
500 -~ "‘ ]
0 —..—*g r r
0 10 20 30 40 50

Soil temperature (degree)

9000
g000 { Monitoring point : GP18
ey = 0115¢
E 7000 y = 27.714e0115
;E& 6000 R? = 0.8211
S s000
oo
E ao00
x
= 3000
S 2000 o8
)
1000 d .
o8y Wt’ .
" onttn o Y
0 10 20 30 40 50 60
Soil temperature (degree)
4000
— Monitoring point : GP20
= = 27.691e01217
% 3000 y °
R? = 0.8529
- :
S 2500 ;
=) [ ) Ll
£ 2000 ey s
oY -
% 1500
= o® s ”. .
a' 1000 @® [}
8 o o 00
o’p‘
500 '.o' °
0 hes-entfipes . . .
0 10 20 30 40 50 60

Soil temperature (degree)

Fig. 4. Exponential functions of carbon dioxide flux according to soil temperature at the monitoring point in the lawn.

Table 4. Temperature response coefficient and Qo at each

observation point

Monit.oring Temperatu¥e. response O
point coefficient
GP1 0.1085 2.96
GP2 0.0999 2.72
GP3 0.1157 3.18
GP4 0.1222 3.39
GP5 0.1071 2.92
GP6 0.1036 2.82
GP7 0.1157 3.18
GP8 0.1153 3.17
GP9 0.1203 3.33
GP10 0.1234 3.43
GP11 0.1143 3.14
GP12 0.1163 3.20
GP13 0.0992 2.70
GP14 0.1256 351
GP15 0.1171 3.23
GP16 0.1276 3.58
GP17 0.1148 3.15
GP18 0.1150 3.16
GP19 0.1098 3.00
GP20 0.1217 3.38
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Fig. 5. Exponential functions of carbon dioxide flux as a soil temperature during one year.

Table 5. Temperature response coefficient and Qy9 during one year

45

Monitoring period

June 2012~May 2013 June 2013~May 2014

June 2014~May 2015

Temperature response coefficient 0.1056 0.1079 0.1243
Q1o 2.87 2.94 3.47
Table. 6. Temperature response coefficient and Q10 by soil temperature interval
Soil temperature (C) 0~45 0~40 0~35 0~30 0~25 0~20 0~15 0~10
T
SIIpErature response 0111 0123 0123 0133 0140 0148 0147 0095
coefficient
Qo 3.05 3.37 3.41 3.77 4.06 4.39 4.36 2.58
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