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Fig. 1 The topography around the Nyainrong station (a) and observational system (b) at Nyainrong station
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Table 1 Normalized standard deviations of wind speed for the neutral stratification

over different underling surface types

RURIIPES MR R S A o,/u, a,/u, o,/ u,
T e I R LR B (AR30) 3. 93 3. 88 1. 06
O BT A (DR AL SRR, 2000) 3.21 2. 69 1. 46
BRUEGEATITAT (XM SE, 2007) 3.10 2.93 1. 05
M A (FFE, 2014) 3. 40 2. 45 1. 15
AR (R ARAR S, 2001) 3. 45 3. 15 1. 30
B LR A (R, 2013) 3. 50 3.30 0. 96
%2 e (BEIIAE, 2002) 4. 01 3. 85 1. 43
FRY R R (RIS 2009) 4.30 4.10 1. 00

T IX EH(CRETAE, 2004) 2. 39+0. 03 1. 92+0. 05 1. 25+0. 03
AR Erie, CO(EfRHLIE ) (Mahrt, 1998) 2. 65 2. 00 1.20
1131 ( Mahrt, 1998) 3.50 3. 80 1.24

H, ¥R A A=B>C WHLE, HFEFHRmIsAfm
MR C B BRI BEAR /N, Ui T F ey
FHIE LR T2 B 52w 7K ] i Az 3, T X6 3
BB RE TR RN, g 1A, ap
PEIZZE T B o Hu X 1 7K KGE 53-8 ) —fb A i 22 B
BRI EE, R TERRMAE, i
5% 2 20 Ry I LR Bm 2SR AR L, R
o KT R o B — bR i 22 5 % 2 E FE
LEIRB NP, B b XA B — b b
Z= R B T L it R R R E AR AN N AR T
TS
o/u,=® (z/L)

(3.93(140. 4 /L), /120, R=0.41

_{3. 93(1-0. 11z/L)" , 2/L<0, R*=0.51
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Fig. 3 Variation of normalized standard deviation of temperature (o,/1T, |) . water vapor density (o,/lq. 1) and CO, concen-

tration (o./1C, |) versus atmospheric stability z/L at Nyainrong station from July to August 2014. (a) o,/I1T, | and —-z/L,
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Table 2 Non-dimensional variance for temperature (C, ),
humidity (C,), and CO, concentration (C,) in the neutral

stratification over different underling surface types

RIS AY A ¢ ¢, C
Hi PO (XM R B, 2000) 1.45 2.69 -
Ml ( LHE, 2014) 1.25 1.27 -
BB (T ARIRAE, 2001) 1.00 5.30 -
il (BR=NI%E, 2014) 1.11 1.39 1.30
FUSN [ 437 (Hsieh et al, 2008) 1.00 1.00 1.00
b1 450 (Quan and Hu, 2009) 1.50 0.77 1.93
BT (Niu et al, 2012) 5.98 - -
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et al, 2006; Zhou and Huang, 2011)
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Table 3 Turbulence intensity at different underlying surface types

i A5 R [E] A 1, 1, I,

#1555 (Bao et al, 2012) 6—8H bRk 0. 32 0. 31 0.12
SR (AT RAE, 1993) 8—9 H XBE 0. 19 0. 21 0. 09
IHRT B (2R 95 2008) 2—4H A H 0. 28 0. 29 0. 16

T 6 AR I B (ZEDE4E, 2009) 7H e Ll A 0. 54 0. 51 0. 16
Jeat (XA A 4ENE, 1998) 9 KB 0.26 0.22 0. 15
R (A) 7—8H i 0. 59 0. 62 0. 14
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Study on Turbulence Characteristics in the Atmospheric Surface Layer
over Nyainrong Grassland in Central Qinghai-Tibetan Plateau

YANG Liwei', GAO Xiaoging', HUI Xiaoying', GAO Na'?, ZHOU Ya'’, HOU Xuhong'
(1. Key Laboratory of Land Surface Process and Climate Change in Cold and Arid Regions, Northwest Institute
of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Turbulence is the basic characteristic of atmospheric motion and main way of matter and energy ex-
change between land and air. Based on the turbulence data observed at Nyainrong station, central part of Qinghai-
Tibetan Plateau, from 18 July to 31 August 2014, the variation of turbulent statistical parameters and the energy
exchange near surface layer were analyzed. The results show that the relationship between the normalized standard
deviation of wind velocity components o,/u,, o, /u,, o, /u, and stability parameter z/L satisfies the “1/3”
power law in stable/unstable stratifications. Under the near-neutral stratification condition, normalized standard
deviations are approximately constant, and o,/u, =o /u, >0 /u,. The relationship between the normalized
standard deviations of temperature, humidity and CO, concentration o,/ T, 1, o, /1q. |, o./1C, | and stability

“

parameter |z/L| satisfies the “~1/3” power law under unstable conditions. Under the near-neutral condition,
normalized standard deviations are approximately constant, they are significantly greater than those in other re-
gions of the Qinghai-Tibetan Plateau. When the wind speed is 0 m + s™'<U<3 m - s™', the development of turbu-
lence is much vigorous. The performance of the turbulence intensity in the three directions is I,=~1 >I . The diur-
nal variations of surface fluxes are evident, and latent heat flux is larger than the sensible heat flux in the sum-
mer.

Key words: Central Qinghai-Tibetan Plateau; Turbulence characteristics; Turbulence intensity ; Energy exchange

near surface layer



