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Abstract: Turbulent motion is the essential characteristic of atmospheric boundary layer, as well as the main pathway of atmospher-
ic energy and mass transfer. The atmospheric turbulent variance and characteristic quantities are investigated over the Yamzhog
Yumco based on eddy covariance data during April-October 2016 and 2017. The main results are summarized as follows. (1) The
dimensionless standard deviations of velocity components, sonic temperature,, vapor density, and CO, density varying with stability
follow the law of “1/3” or “~1/3" fractional power of Monin-Obukhov Similarity Theory in unstable stratification, and the fitting
effect of vertical speed is optimal. The dimensionless standard deviations of all physical quantities except CO, density, versus sta-
bility are also in agreement with the fractional power law in stable stratification. Under the near neutral stratification, these dimen-
sionless standard deviations reach constants: 3.57, 3.93, 0.77, 20.91, 6.35 and 11.96, respectively. (2) The horizontal turbulent
intensities (on average, 0.60 and 0.58) are larger than vertical turbulent intensity (0.13), and the variations of three-dimensional
turbulent intensities with average wind speed show significant negative correlation with the coefficients of —0.39, —0.42 and -0.34,
respectively. (3) Turbulent kinetic energy increases with wind speed with the rate of 0.45 m/s, and it displays stronger in near
neutral stratification, while decreases when the atmosphere becomes stable or unstable. (4) Momentum flux is large during 13;00-
2230 with the average of 0.091 kg/(m-+s?). Latent heat flux, 5.3 times higher than sensible heat flux with daily average value
(14.6 W/m?) , plays a leading role in heat transportation. Sensible and latent heat flux reach maximum value at 5:30 (22.4 W/
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m?) and 16:00 (106.6 W/m?) , respectively.
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Fig.1 Distribution of flux source area in Yamzhog Yumco during April-October 2016 and 2017
(The yellow points denote the distal points of the along-wind distance providing 90% ( cumulative) contribution to
turbulent fluxes; The background is Landsat 8 satellite image (bands 4, 3 and 2) on March 26th, 2016)



246 J. Lake Sci. (##H#H4) ,2019,31(1)

1.3 T EmMRIFERITE
131 Mg IR ( 1) XU K SNBRBE , — 2 X539 i T e B 0 Sl R R

I, =c/U,1 =0/U,1, =0,/U (1)
Kb, U = V> +0 + 0’ OFHERE(n/s) 5 o, 0, o, S35 ZHERGEBEN 1 (w o) BB (m/s) .
1.3.2 i s i TREhAE( TKE ,m’/s”) J&im sk i s, A R FUR KA sh i #am KoK iR i T
Mk 2 R

TKE = (0’5+U’?+0’Z>/2 (2)

X, ol o? ol S Y RGR R R 5 22 (m?/s7)
133 WAHAE WG R R, T RGPk s i S5 Y BB R ik sh B i by 24K
Wit i id . EddyPro HAEshmiim (7 ,kg/(m-s®) ) EHGEE ( H ,W/m®) FIE#GE T ( AE ,W/m®) 95
‘725%]:35] :

2
T =p,ul
H=p, Couw'T, (3)
AE = Aw' iy,

R, . = (w0 )Y O BEEE (/s) 5 w0’ T iy A3 ERE (m/s) B HEIRL (KO
IKIREBE (mg/m®) KB, W28 VR EE (p,  keg/m’) A @ EHAE(C, 1/ (kg K) ) FIZERIEA (A, )/
kg) BUTTETE LT
1.4 7 E B IE
FE I 2 AU 3 b2 0 T R R Y5 59 BT B Monin-Obukhov AHALLPEBHS. 35 M 22 XU 43 i

Cuwow ) AR (T JKICBE (dyy o) T COLBIE (dog ) HObH 22 FOARF IR BE 250k Al ( BTG A4
1) Ja , AT VARSE IRGERE () SRR R . Z8050IEE, u.ow R ENIIREZE (o /X, |)
W ¢ PZEALAF £ Panofsky 50 45 Y« 1/37 WCRILEE 3 F T, dy o deo , A SCE A BHRILE , & I A
BAFA Tillman'* 5 KR 340, TR AR RSN BE(TKE/ W', ) 5 ¢ WAFAE 5 RE - mFE LY ik, 45X
FIRUWT .

o /X, 1= ¢ £

oo/ X, = CC, x0T (4)

TKE/W> = C(1 +C) "
R, 0y 00 WIHEH 0, = (wwa) @y = (Tdyy ey ) BIFRIEDS X, 4B RO AL R BE |
bk e )it =—w' T u hy, = —w' d o u e, =—w d o/ u, R IIRGE R 2 R 7
mEENE , KRB G122 S B AT IR WS 2 o A O B SRR B, AU ¢ > 0 RoRfaE KA,
¢ <0 FBARAFEENKRS. L Monin-Obukhov LRSS A& 204047 A LAl ¢ B o

z—-d
(=2 (5)

A,z AU B 2.1 m, Z % 4— 10 A AWK Ak d AT RS R, B0 mj L /2 Obukhov
BE R AR E B — M E S5, H e P

L=-—"tr (6)
kgw' T
Hoft, k=041, g =9.81 m/s, T, = T,(10°/ P,)"™ T, FP, 53 B M ¥REHEIE (K) FIFEH (Pa).
AR SCEHL 1st0pt FX A 6 ( 7D-Soft High Technology Inc. , hitp :// 1stopt.software. informer. com/ ) “ 2 %4315
( Levenberg-Marquardt , LM ) +38 FH 4= J5) i 4k 38705 ( Universal Global Optimization, UGO) ™ X XL %5 4 AH A0 M 56
RIATHNG . RS IR AR Ly R A 5 SRR Ty AR A SR .



oMb I 38 B R AR K AL A AR AR LI S AT 247

2 BERoW

21 RMEERNEDRASIEEE

&l 2a 45T 2016 F12017 4 4— 10 F 3k A 3 g4l Jr il 09 XBORIE . E XU WSW (ki 20.3% ) ,
HPH SW(15.9% ). AR BRI K 601.9 hPa JREEH 8.8°C AHXTIEEE R 52.0% . KA E S1A2E B/
T 0 (A 2 R ik 81.8% , FLAE A% B /3 A S IEAS i 171 Rl RAS (181 2b) , WE(EAE-0.05~0 X [A] ( 4 37.1% ).
R FE ) IE B AR A7 A F AR K, B RARERE RS 8 A 22 (141 2¢) .

N
249 () NNW ; NNE 35
(b) I PDF
164 30
WNW, ENE o 25
. =
%_ % 204
= 04 W 1E i
ES =
B 4{«% 154
_8 4
WSW ESE 104
-164 Kag/(ms) O]
I 0-2 0
! ] 24 -
-24- SSW S SSE L] 46 -08 -06 -05 -02 0 02
. 510 Wk E R
Bl 012
3009 (c) —e— (<0
—e— (>0 - 1.0
250 —&— mean+SD
200 | i
05 I
150 o
= it
100 Lo R
50
0 L-0.5
T T T T T T T T
3:00 6:00 9:00 12:00 15:00 18:00 21:00 24:00

A i)
[E 2 2016 4EH1 2017 4F 4— 10 B 2 5 ge4 ) mm XU XUa BB (a) |
AR S B PR R S B PR A (b) B H AR K ()

Fig.2 The distribution of wind speed and direction (a), the probability density function (b),
and the diurnal variations (c¢) of stability in Yamzhog Yumco during April-October 2016 and 2017
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