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ABSTRACT

Soil CO, emission is one of the primary components in carbon balance of terrestrial ecosystems. In
soil CO; flux measurements, chamber method is currently the most common technique. Prior to
compare or synthesize the data collected from different chamber methods, potential biases must be
quantified for each measurement system. We have conducted an intercomparison experiment among
four closed dynamic chamber systems and an automatic open-closed chamber system in a
temperature-controlled phytotron. Due to the disturbed CO, concentrations inside the phytotron
during the measurements with closed dynamic chambers and the changes in soil water content, the
interpretation of the data was difficult to quantify the biases of individual methods. However, the
experiment provided not only valuable information on the performance characteristics of the five
instruments to varying soil temperature and CO, concentration but also useful insights for better
designs and strategy for future intercomparison in a controlled environment.
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Fig. 1. Schematic of EGM-4 and SRC-1(PP Systems,
2003).
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Fig. 2. L1-6400 soil CO; efflux system setup. The shaded
plumbing circuit is for CO, scrub operations and is only
used during the draw down portion of a measuremment cycle.
During the actual measurement, mixing in the chamber
headspace is achieved with the gas analyzer mixing fen and
the associated plumbing(LI-COR, Inc., 1997).
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Fig. 3. Flow through automatic open/closing chamber
system. Abbreviations: Atm, atmospheric air; BT, air buffer
tank; AF, air filter; AP, air pump; MFE, mass flow meter; SV,
solenoid valve; Ch, chamber; PFD, pamer-pure drier;
IRGA, infra-red gas analyzer; DC, 12 volt DC power.

USA) 508 PAEY . Elojuie A 79
el Hxpid o) A Tels Ao 7iA $497]¢)
ARE HE7] 47 dxol) Bulshs 98 gt B
ol AW 9 A Alke R Elolv9)
A Zejol] Hee oo T3 oz 7
Ao} gl el 2okt Arie el 371
T8 ZAROT G Exs e s4d
(20 %30 x 8cm, Lx W xH)QE AAESCH B 7Y
WAL e} sje] 3] o] dEsleE vim

2 zolg AAso] glont, Eske] B el ub
g TRl £0)9 collarE o149 Fo] Zdol 7}
Saicth, Anlel ZAle oF 3kg o), okle] 3 =
7oA WG 7 4 QleE Al FEAido]
o, 3719} FdTet siETE s Ao fae
AHES wjAe] FWEFEEE n2fele] 1 8min®.
2 gsiaen, deAl & 8 dirle] 3vPt A
o Al FFE BAll 0.6/min® Z717F
IRGAZ FYHo] 271 €O, T54k& S84 ok
ANE FFE Frie FYT #e] g o wiE
55 1 F 06/mins [RGAZ HUA CO, B5&
2431 =0, o] e 2713 vlasle] 1 AR
B EY 559E A "o €O, FEE 10
vt} SQEY 5B HIE gho] AkEd BEYEEY
Ak Aule] F7) e wiETe] Co, FEER



110 Korean Journal of Agricultural and Forest Meteorology, Vol. 7, No. 1

B AlikEo)
SR =apV/A 1)

o714 SRimg CO, m? hhe EY 58, o= Y
9} 371 Hd7e} viETllA CO, E=AKu mol mol™),
Ve AHE fEe 371Em ), pe 371EE (kg
m’), AT collar’} AXE THA (M) eI,

22. A B 88 =F A|AHo[Me Bl AY

2.2.1. B9 uilgt 9 -8 3

vl A8 A, EY 59 848 H=3] S8k
A7l Bk HE-S AL ST o £/ ES
ASE, JE, AR, vHIE) g 5 vHEES Al
30| EY 2% gl mE wkgo) uie- F9kth
wjebr] Bl AgoA ofite] Unk E9F 80%} #RAL
E9} Aol 1:12 E3HE EY 209%F E3sl E
do] FHI=E wiEiltt. A8 3 2d A2H
o] viRe)] Eoks & AEjgt &, Bk EYAd T+
7} HgE & =S SRS B8 IHT 3R
B HEst AR T FRE ol AE A
ZA AN2ElY] 3L fRE BEY o] 7l v
ol E% FE(16~20%)2] HES 9l 199 &
Z 2% o 9 7pe] 78S FHEEK EY Y
FAE WA

222. 48 87 =4 A=A

22 34 - A2"He ZU)E E 1 9m, 2o
24m, ¥°] 24me|t}. WFRol= 1.9m, Zo9]
1.0m, ¥°| 02me} sidiol] vighE EYS 0.15m
Zol2 YA AT AE 8 - AL
UiRe] 7] &% 28 7Fssh, Ui 37171 9
22 WEse 37 o8 Axdo] ZHRAA] got A
E 37 4 Azde] £ Eu R 371E )

o} she Edgte] o

=
=]
3z
=5

223. 7|9 vk ME

E A= EGM-29F LI-6400 Z2Hzh jHi,
the] EGM-4 18]a1 F Ji(1d, 2y AHE 74
H AOCCE vyt Hslz2 AW B 95
PVC collar(E°] 4ecm, A& 10ecm)E 1.5m 71 €
o7 F AoCC AW gkl 4] Aot =3k F A

e 33 10709 collaroll X A3 2 G} Ay =
7|7k Blux 3 AABEYTE thkst 244 A
A= A7) S8, A 8 2 Alzd" Y 37
L2 Al B9 255 23-28°C, 14°C, 8°CE
2ol R RSl gig 71V BEY 5 E5
lol& BS3ItHFig. 4). ol2|gh #5-& 5970
x sl 2-381% AAECE 23y EGM-29]
= 71719 BAE 30k 3 Bkt #SEAY.
AE 37 2 A2" UM ESCERE
olglgAvt SAE0] Fx F7PT dojuA
AES A3 A E viEo] Aol met
= AAR7E AT

EY 25 7em ZoldlA A& SHsH, EY
FEL 10cm ol EY 3F #= A == IS
Zo 13] o} SR EY 5= F
Ho] 23 10X A A7} gIsloy, BEY
Fo] 37t B¥= HES Hd. EY wixe] o
A (8~100014 EF 2] Ha k& 204 24(£
%, 219 22(£ 4%, 224 18(£5)% 8|1 23Y-L
16( D% ©IAct. BIaL -1 1=} 2/, F 9
zlole 239 AQlg A 71k B 1HollA o
AHog H& EY FE-S Byt

%

}‘H ox my fo

e
>

117
=

A

m‘l it
Ju
e

X §

i
AN
)

23. SAIEY

AOCC e} F/3 T AxolA BS= v 37
o] B 3F Avhs B4 248 o83l 7t 7))
3 zlole] frejd ARE ZGSIATHSAS, 1988). &
AFoz fojidol IF8E HoA e AAL

Fig. 4. Intercomparison experiment of chamber methods in
phytotron system for soil respiration measurement.
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Fig. 5. Measurement of soil respiration using five instruments for No.1(a) and No.2(b) during five days.
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Table 1. Intercomparison of four instruments for two points.

Chamber 1 Chamber 2
Instrument (n=14) (n=14)
AOCC 0.54 ( = 0.38)* 0.53 (0.37)
EGM-4(1) 044 ( £ 0.27) 0.65 ( = 0.50)
EGM-4(2) 0.56 ( = 0.35) 0.68 ( = 0.51)
LI-6400 0.39( £ 0.22) 0.53( = 0.32)

*Standard deviation of the mean is in parenthesis.
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