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Abstract Mt. Qomolangma is much closer to the free troposphere than other regions on the Tibetan Plateau due to
its high elevation. It is also a typical area with a special interaction process between land surface and atmosphere,
and the high elevation makes itself become an optimal area to study energy transfer and mass exchange over there.
With little influence by human being, Mt. Qomolangma is also an ideal place for atmospheric environment observa-
tion of the Northern Hemisphere. The process of energy transfer and mass exchange between land surface and at-
mosphere on the Tibetan Plateau can be better understood by observing the interaction itself and determining the
variation characteristics of turbulent parameters such as turbulent intensity, momentum flux and heat flux, etc. The
parameterization scheme of global and local climate model can also be improved at the same time. Based on the tur-
bulent data collected at Mt. Qomolangma Base Camp (28°08'15"N, 86°51'13"E) from May 21 to 27, turbulent in-

tensity and turbulent fluxes are acquired by using the eddy correlation method. Diurnal variation characteristics of

WFEEHE 2005 -09 - 26, 2005-12- 19 B ER

HRETE  hERE RN TR E Ry 0B H KZCX3-SW-231, KZCX3-SW-339, RHE #2324 #2058 % 31 2005DIA3J106, [H%K H
SRFF LA VBT H 40520140126

EE®EN  ME. B, 1979 A, A, BTyl 35 NSRS 2 N 52 56 R T 388 iy P52

E-mail: zhongl@itpcas. ac. cn



144 R AE « BAAE: B EG UG YA T 4 30 e 22 DR Tt B R 6 R E 23 B

No. 1

ZHONG Lei et al. An Analysis of Atmosphere Turbulence and Energy Transfer Characteristics of . .. 49

wind speed, air temperature, turbulent fluxes and energy balance in the surface layer are also analyzed in this paper.

Some preliminary results are acquired as follows: (1) Diurnal variation curve of air temperature is a single-peak pat-

tern and the general variation trend of horizontal wind speed is similar to air temperature variation trend. Under the

influence of glacial wind and opposite direction of valley wind, the dominant wind direction at Mt. Qomolangma

Base Camp is North — South. (2) The relations between three-dimensional wind speed variances and z/L follow the

“law of 1/3 power”, and g, /u. =3. 33, 6.,/u. =3.66, ¢./u. =1. 17 under neutral atmospheric condition. (3) The

land surface of Rongbu valley is very dry in May. The momentum flux, sensible heat flux and latent heat flux in the

surface layer show obvious diurnal variations. The most energy obtained in the surface layer disperse in form of sen-

sible heat while the latent heat is proportionally small at that time. (4) The observational land surface heat flux is

“not balance” to follow the equation R,= H,+L.+G. (5) The analyses of surface heating field characteristics show

that the land surface of Rongbu valley is a strong heat source in the daytime and it changes into a weak cold source

in the evening.

Key words surface layer, turbulent intensity, energy flux, energy balance, Rongbu valley
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Fig. 2 The average diurnal variations of air temperature (T) and horizontal wind speed (V)
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Table 1 Non-dimensional covariance values of wind speed under neutral stratification condition in different areas

WM Observation station ou/ux (A) oo/ux (B) ow/us (C) WL Observer
PRIERAE Mt. Qomolangma Base Camp 3.33 1.17 A3 This study
T % Wudaoliang 2.98 1.35 7k R 2000 Qi Yongqiang, et all10]
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Table 2 Comparison of sensible heat fluxes and latent heat fluxes between Qomolangma area and three other different underlying

surfaces in the HEIFE (Heihe River Field Experiment)

44 s} ]

Place name Time

H3-44) H Daily

H -4 L. Daily
average H,/W + m™ 2 z

average L./W « m 2

MWL X HEIFE area

BE Gobi (39°08'55"N, 100°05'54"E) 17 Aug 1991
Y Desert (39°22'50"N, 100°09'62"E) 17 Aug 1991
24U Oasis (39°08'50"N, 100°09'34"E) 8 Jul 1991

PRIgE Mt. Qomolangma (28°08'15"N, 86°51'13"E)

66. 2 30.5
62.2 30.2
22.4 145

21-27 May 2005 88. 6 11. 93
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