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Abstract: The daytime evepotrangiration (E) was measured using the eddy covariance (EC) technique, the mini-
lysimeter method, and the Bawen ratio-energy balance (BREB) method, in an alpine meadow ecosystem on the Qinghai-
Tibetan plateau during the growing season of 2005 and 2006 (Jul -Aug ). The energy imbalancewith a dope of 0. 73 was
found in this study. Results showed a significant correlation betwveen the E measured with the three methods, with the
correlation coefficient of 0. 96 betveen the EC technique and the mini-lysimeter method, and O 95 betveen the EC
technique and the BREB method However, the value of E measured by the BREB was the largest, whichwas43% higher
than that by the EC; whilst the E measured with the mini-lysimeter had the mediun value, whichwas19% higher than that
by the EC The results suggest that the E may be underestimated using the EC in this alpine meadow on the Qinghai-Tibet

Plateau
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Fig 2 Camparion of diumal variation in evgotrangiration (E) measured by EC, BREB and Mini-lysmeter methods during the
observation period
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Fig 4 Camparion of daily E measured by three methods during the observation period

y=0.672x + 0.1893
R=10.924

Il 1 1 |

- o o —_

Od £q pamseaw 7 Y,
() JEOH AR B

0.7869x + 0.2371

y=

1 A 1 1

<+ o o —_—

04 Aq pamseaws 7 Y]
(o) SO BERAC B3

W SCH kAR (mm)
The £ measured by BREB

B OCE 7 ik (mm)

The E measured by Mini-lysimeter

lysmeter and BREB methods, repectively

Fig 5 Relationship betwween the daily E measured by EC, M ini-

14%)

(5%
Vemd™

43%,

Mothd ™

20%,

43%

21% (1),

[e]

20%,

3a

N ebraska

19%

3a

(H +LE;

6),

84% (

(Rn - G)

32

W ilon™

http: / Mwmww. ecologica cn

http://www.cnki.net

1994-2009 China Academic Journal Electronic Publishing House. All rights reserved.

©

,,



208 28
_ 700
, ( %< »=0.8411x - 25.345 .
30am) g g R=0.9259 .
! &% 500
NE g
, 20] . 21] ﬁ g é
Morr Villalobos i _? 300 L
ARz g
LE , NES
(22] ®s T
Sauer Eﬁ 29 100 |-
2
(H +LE) (R - G), g
B
ﬁ'j _100 l | 1 J
-100 100 300 500 700
F X AER Available energy (W/m?)
1 6
\ Fig 6 Relationship betveen the am of H measured by Eddy
Covariance and E measured by M ini-lysimeter and (R, - G)
, (1)
: (2)Li-7500 )
[23,24]; (3)
[25] .
; (4)
[26] . (5) [27]
33
( 2, Lang
(K,) (Ky) K, = K,
7 1 Kh KN 1 LE
’ @) “ - 1" 1 LE ! B = B 1 ! (4)
7 (2005 7 21 ) (8 18 ) (Ry) (H)
(LE) (8:00 20:00), LE
8.00 (LE > 0), R, ,

http: / Mwmww. ecologica cn



1 209
—x— Rn ---0--- WMIRIE EC method  —a— B3CHE BREB method —o— H
- 700
£z
2z & 500
5
85 300
LS
.
w2100 [oous : 0,
-100 L a°
08:00 10:00 12:00 14:00 16:00 18:00 20:00 10:00 12:00 14:00 16:00 18:00 20:00
I} ] Time
7 2006 7 21 ( ) 8 18 ( ) R, H LE
Fig 7 Diumal variation of R,, H, and LE measured by Eddy Covariance and BREB
, R, , 14:00 ,
L 1 H 1 L
: : LE H : e
[16]
4
3 3
3 L
References
[1] BumanR, PochopL O. Eveporation, Evgpotrangiration and Climatic Data Development in A mospheric Science, 22 Elsevier, 1994 15
[2] ZhangY Q, ShenY J, LiuCM, etal Measuranent and analysis of water, heat and GO, flux fran a famland in the North China Plain Acta
Geographica Sinica, 2002, 57(3) : 333-342
[3] WangX, YinGC ZhouGY, etal Dry sean energy balance of a Coniferous and B road-leaved M ix forest at D inghushan Mountain Southem
China Joumal of Tropical and Subtropical Botany, 2005, 13(3): 205-210
[4] LeeX H On micrometeomlogical observations of surface—air exchange over tall vegetation Agricultural and Forest M eteorology, 1998, 91:
39 -49
[5] WilonK, Goldstein A, Falge E, etal Energy balance closure at LUXNET sites Agricultural and ForestM eteorology, 2002, 113: 223-243
[ 6] Kelliher FM, HollingerD, Schulze ED, etal Evgporation fram an eastem Siberian larch forest Agricultural and ForestM eteorology, 1997, 85:
135-147.
[ 7] CondantinJ, InclanM G, Raschendorfer M. The energy budget of a gruce forest field measuranents and camparion with the forest-land-
amogphere model (ALAME). Joumal of Hydmlogy, 1998, 212-213: 22-35
[8] WulJB, GuanD X, Zhao X S, et al Characteristic of the Energy Balance in Broad - leaced Korean Pine Forest of Northeastem China Acta

Eoologica Sinica, 2005, 25 (10) : 2520-2526.

http: / Mwmww. ecologica cn



210 28

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

LiZQ, YuGR, Wen X F, etal The valuation of energy-balance closure situation in ChinaFLUX. Science in China, SeriesD, 2004, 4 (Supp.

) : 45-56.

QJ S, TangY H, Cui X Y, etal Energy exchange betveen the amogphere and ameadow ecosystan on the Qinghai-Tibetan Plateau A gricultural
and ForestM eteorology, 2005, 129: 175-185

Katb T, Tang Y H, Gu S, et al Carbon dioxide exchange betveen the atmogphere and an alpine meadon ecosystan on the Qinghai-Tibetan
Plateau, China. Agricultural and ForestM eteomlogy, 2004, 124: 121-134

ZHAO L, LI1YN, ZHAO X Q, et al Camparative study of the net exchange of CO, in types of vegetation ecosystens on the Qinghai-Tibetan
Plateau Chinese Science Bulletin, 2005, 50(9) : 926-932

Gu S, TangY H, DuM Y, etal, Short-tem variation of CO, flux in relation o envirormental controls in an alpine meadow on the Qinghai-Tibetan
Plateau Journal of Geophysical Research 2004, 108: 4670-4679.

WuJB, GuanD X, ZhangM, etal Camparioon of Eddy Covariance and BREB methods in detemining forest evgpotrangiration-Case study on
broad-leaved Korean pine forest in Changbai Mountain Chinese Joumnal of Ecology, 2005, 24 (10) : 1245-1249,

LiuSP, YangJF, LiBQ, etal A NewvLargeW eighingL ysmeter and itsApplication o A gro\Hydmlogical Process Studies Journal of Hydraulic
Engineering, 2000, 3: 29-36

Zhu Z L. The evepotrangiration quantity of the famland measured by bowen ratio-energy balance method comparioon of the Lysmeter,

Experimental study of the field evgpotrangiration, Beijing ChinaM eteorlogical Press 1991 71-79

Chen FZ, SunXM, Wang X L, etal An Experimental Study on W ater and Energy Balance of W heat Field with High Ground W ater Tables

Geogrephical Research, 1994, 13(1):32-41

Vema SB, RasnbergN J, BladB L, etal Turbulent exchange coefficients for sensible heat and water vapor under advective conitions Applied

M eteorology, 1978, 17: 230-237.

MothaR P, Vema SB, RosnbergN J, et al Exchange coefficients under snsible heat advection detemined by eddy correlation Agricultural
M eteorlogy, 1979, 20: 273-280

Moore C J Frequency regponse corrections for eddy correlation systens Boundary- ayer M eteorology, 1986, 37: 17-35

Villalobos F 1 Correction of eddy covariance water vagpor flux using additional measurementsof temperature Agricultural and ForestM eteorology,
1997, 88 (1-4):77-83

Sauer T J, Hatfield JL, Prueger JH, et al Surface energy balance of a com residue-covered field Agricultural and ForestM eteorology, 1998,
89: 155-168

MassnanW 1 A simple method for estimating frequency regponse correction for eddy covariance systans Agricultural and Forest M eteorology,
2000, 104: 185-198

Guo JX, MeiX R, LUZG, etal Field EcgotrangiM easuranentBased on Eddy Covariance Technology ScientiaA gricultura Sinica, 2004, 37
(8):1172-1176

Baldocchi D, Falge E, GuL, etal AUXNET: anev tol to study the tanporal and Patial variability of ecosysten-<cale carbon dioxide, water
vapor and energy flux densities Bulletin of the American M eteorological Society, 2001, 82: 2415-2434,

Wen X F, Yu GR, Sun X M. Uncertainties in Long-tem Studiesof Net Ecosystan CO, Exchangewith the A moghere Based on Eddy Coveriance
Technique Advance in Earth Sciences 2004, 19(4): 654-663

Pav U KT, BaldocchiD, MeyersT P, etal Correctionsof eddy covariance measuraments incorporating both advective effects and density fluxes

Boundary- ayer M eteorology, 2000, 97,487-511

LangA R G, MdNaughton K, Chen F Z, et al Inequality of eddy trander coefficients for vertical trangort of sensible and latent heats during

advective inversions Boundary- ayer M eteorology, 1983, 51: 159-177.

http: / Mwmww. ecologica cn



211

[2]
[3]
[8]
[9]

[12]
[14]
[15]
[16]
[17]
[24]

[26]

56

00, . ,2002,5:333 342

,2005 13(3): 205 210

,2005,25(10) : 2520 2526

(ChinaALUX) . D

, 2004, 4 (

Q0o, . ,50(9):926 932

,2005,24(10) : 1245 1249

,2000,3:29 36

Lysimeter

,1991, 71 79

,1994,13(1):32 41

,2004,37(8): 1172 1176

http: / Mwmww. ecologica cn

,2004,19(4): 658 663

): 45



