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Evapotranspiration Measurements using an Eddy Covariance Technique

in a Mixed Forest and a rice paddy in Korea
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Hyoujung Kwon, Minseok-Kang, Joon Kim, Jung Hoon Lee, Sung Won Jung

Abstract

Evapotranspriation (ET) was measured by eddy covariance method in two key ecosystems in
Korea: the Seolmacheon site (a mixed forest in a complex terrain, SMK) and the Cheongmicheon site
(a homogeneous rice paddy, CRK). By using the multi-year observations (SMK: Sep. 2007 - Dec. 2009,
CRK: Aug. 2008 - Dec. 2009), we quantified ET and analyzed its temporal variations and control
mechanisms based on the radiatively coupled combination equation. During the study period, the
accumulated precipitation was about 3213 mm for the SMK site, of which about 30% (i.e., 990 mm),
returned to the atmosphere as ET. At the CRK site from Jan. - Dec., 2009, the annual ET was 553
mm, which was about 40% of the annual rainfall (of 1401 mm). Both sites showed a characteristic
seasonality with mid-season depression in ET that are associated with the reduced amount of available
energy during the monsoon season. The decoupling parameter (Q"), which indicates the measure of
interaction between vegetation and the atmosphere, averaged about 0.4 for the SMK site and the CRK

site during the growing season. The ET from both sites was more influenced by air saturation deficit

and surface conductance than available energy.

Key words: Evapotranspiration, Eddy Covariance, Seasonal variation, Water Budget,
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AE(t) = a(D)R, (1) + f@)D()+ < (1) (1)
o714 AE()E F24E R () E3ALD(HE E3, abn)t AnE BE WHE Qs AFE
= WA 3 (white noise) ©|th. ZAYE IH = T&HAReL XA EAE wivk FEbS
7wl sEASE 27 ASH AS W dWHEHHS Abgste] FEAbs FA496

S dErgHer Abgete] Rl AR A¢r1E s (A AR= A5

S Ak2 3 3 ik (equilibrium evap otranspiration, AE.)¥ 4-7}524k(imposed evapo transpiration,
AEmp)©l AAg z3t2 o] FojA =], Awupdexe] o] 7 Fhik A& Al 7] o= Jarvis
°} McN aughton (1986)°] G2 o= vepd 4 gt

AE = QAE, +(1-Q)AE,, o

o171 Q A= AA-th7]17Ee] & (decoupling) B =& UERH= H otk
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Fig. 1. Temporal variations of daily evapotranspiration (ET) and daily precipitation.
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A ol 4 Fuake 59 T 68 Zo HUE (9 5.0mm d ) Rolgrt Ha fgase
U BTk Fu A o Tuat w3 o = Ee B

= L
o] °F30%E #HA gtH(Fig. 2). oiu] Sk (eF 25 %)l 7}
ZhtH(Kang etal.,  2009). 73 2009d ghal F<t myr ~olw FA F4k
255 3mmyr T2 oF40 %S AA T ol dlY wTAA ] e iy FRak(eF 40%)3

2 7| EE HAH(Kang et al., 2009).
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Fig. 2. Cumulative evapotranspiration (ET) and precipitation (PPT) for Seolmacheon (Sep.
2007 — Dec. 2009) and Cheongmicheon (Jan. - Dec., 2009).

Avkd felel B 2AE ARSI S K, TP AuEs 9w S
S e Uz G Fig 3. old 717 Bob g Askeel soiwst
S Ao JHAsta Adage B OFA ALt adeA sk #577beet Sk
g Fol Aadihl 94%E Ko Avkd FodlA = FAVE 29s Hilt o= oY
FEa wyon BEE Fuide] AHY & ee wolEyh
200 . . . . " . ; 120
N Frecipitation — O~ (ET + Runoffy/Precipitation
1 Runoff
= £/ ET
E
% Fel —O-Q OO0 O~ OO0 1
n:g 600 |- ,Q‘“O—C(O D,O L,D’ —O-0- 0O © &
z / &
é 300 &
s 60
§ |-h
a
NI (PO 1 ] T ¥ i I (YW NN
M M N J M N

s N o M J
2007 2008 2009

Fig.3. Monthly precipitation, runoff, evapotranspiration (ET), and the
accumulated water balance ratio (WBR = ZXZ(ET+Runoff)/ZP) at Seolmacheon
from Sep. 2007 to Dec. 2009.
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