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Abstract The turbulent data observed over the Ejina oasis in the lower reaches of the Heihe River from September 5 to 27,
2003 are used to investigate the relation between dimensionless turbulent wind variance and stability parameter Z/L. The re-
sults show that under the unstable stratified condition, the stability parameter (Z/L) dependence on ¢, /u. so,/u. » and ., /u.
can be fit to a power with a power index of 1/3, in accordance with the Monin-Obkuhov similarity theory. Under the near neu-
tral condition, ¢,/u. and ¢./u. (6,/u.) over the oasis are slightly smaller (larger) than that over a flat underlying surface. Under
the convective condition, the stability parameter (Z/L) dependence on the variance of dimensionless temperature and that of specific hu-
midity fluctuations can be fit to a power law with an index of —1/3, and under both the stable and unstable stratifications., the variance
increases with the reduction of |Z/L|. The sensible heat flux is the dominant component of the surface heat flux, with a peak value of
about 250 W/m’, while that of the latent heat is 170 W/m®; and in the nighttime the latent heat flux becomes even smaller, whereas
the sensible heat flux becomes negative. In the daytime, the momentum flux ranges from 0. 2 to 0. 3 N/m’ with a peak value of
0.31 N/m”. The aerodynamic roughness length in the Ejina Tamarisk scrub is larger than that over the Gobi and other types of under-
lying oasis surfaces in the HEIFE, with z,, =0. 47551 m under the neutral stratification. The bulk momentum transfer coefficient Cp
under the neutral, unstable, and stable stratifications are 22. 2>X10"*, 10.3X107*, and 7. 2X 10" ?, respectively and the correspond-
ing values of the bulk heat transfer coefficient Cy; are 3.2>X107*, 3.3X107 %, and 2. 7X107*.

Key words Qasis, Turbulent characteristics, Aerodynamic roughness length, Bulk transfer coefficient
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Fig. 1

Variance of the dimensionless turbulent velocity components ¢, /u (middle), ¢,/u . (bottom) and g, /u . (top)

versus the stability parameter Z/L (a. stable stratification; b. unstable stratification)

M 1a 0] LAF H oo /u. TERRRE JZ 45T [ FE
A 1/3 KT RS E BENE R o /a WEATHG TN [ 10 25
FORE N R X 22 it T 2 KA TAREE 2 IR 2
o O P AU AN S 58 4 I i Ui A7 5 B ) NS
ERBIEW . o./u. o./u. o./u. TEFEZE5 T A
REI ARk /2 ARV BR IS AR 18] 1a 15 BIFERS E )2 45 T
ESE i e
oo/u. = 1.13(14+0.12Z/L)"7,
o /us = 1.97(1 +0.15Z/L)"3,

Z/L>0 (1)
Z/L >0 (€D

o./u. =2.05(14+0.10Z/LO)", Z/L>0 (9D
Monin-Obukhov A8l B it 25 ) J7 #b )22 o i 2
[ 2 78 PR AE 5 BE TG & 4N Ak LA S L ik sl oy 22
or/ | T AL H I Fa a8 BE /Y ek B X Ji R A T AT
D3|
or/ | T, |=al(—=2Z/L)7, Z/L <0
Ko WEE.T. =T /u. .
Wyngaard 28 (1971) #] Jf 35 [E F JF #1 [X. Kansas
PPHMGERIT BB «=0. 95, MIE 2b A LA B, £ A

(10



FiHE A - PR Ui T T 4 % U 30T 2 i U A 38 R A B 5

T JREE TR G R IR L T7 2% o0/ | T | BE Z/
LR S AW — 1/3 W7 WX T ou/u. sor/
|T* ‘ﬁ%ﬁi%aﬁtﬂd‘ a=1.95, i%%)%éﬁ_F or/
| T, [ 2. 15, YRR 45 o/ [ T, [ B 1K

10° v

_ e

T

~ | :

Sk . .

§ = ° . 0o’ o
F o't e e
= 00 o 40° s © & . °
L 1Y 2 % oo o °

i s Slukipiiigicsi= ¢

[ . g

ESgS

« c

3 r

=1 L

g L

i)

s L

101 | R R | L
10-3 10 10 100 10! 10°

Stability parameter (Z/L)

437

JEE AR L 3K T B A g I A e 4 T E LA
HEOMERERER. EREMARERE T o0/
| T [#RBE [ Z/ L[yl 3 K 55 J W] 48 55 (2000) FY
WL 45 53— 2.

10

"o .

100

Temperature standard (/| T. |)

Ll
10°
Stability parameter (—=Z/L)

101 T ! b
10! 10

103 102 10!

K2 TEMEEE /| T | SREE Z/L KRR GQ f8E.b. RS

Fig. 2 Variance of the dimensionless temperature ¢/ | T. | versus stability parameter Z/L

(a. stable stratification; b. unstable stratification)

— N IR, AR E)ZES T R E AL
WHh#Eoe,/q. 5Z/LE—1/3RITRKE
o, /q. = B(—Z/LYyV, Z/L<0 (1D
L. B MW q. = — wq /u. . Hogstrom %
CLO74) R A Al [ 7 L F 48 7 7510 9= 1. 04.(Z/
L<<—0.1), B THHHMN & T 5 1 XA A
B AR RRIRIAE B H 25 5 28 K 5 [ s 7K R A 0 6 DU
5 B BLAE AT AR 2 R AR 0 MR 2 — A D% 1 B2 ik
)77 25 I T A 2 UL BRI XL 5 A AE X

./ q.)

(
T

Humidity standard

Ll
100 10! 102
Stability parameter (Z/L)

10! | L | Ll |

103 102 10!

RSN 0Bk 3h 75 22 2 B0 3 ok 3 5 22 il /2 AR B
HE . A FE Z 4, B 3b oo, /g BEAR B2
— /35 i p=2. 45,

ST 2% o/ | T [ M, BT 2 6,/q. B
W, e R0 o, /q. BB EL, OB B AL
Mcbean(1971) 38 H} , Monin-Obukhov K & L fE N
K R XM XA B S br R WA Lp G
I, 53 A0l T M AR TR RS I KR K B A B
FETERR I HE

10— rrrm

101

100k

Humidity standard (o,/q.)

Ll
10°
Stability parameter (—Z/L)

10! Lol L il L | Lo
103 102 10! 10 10?

K3 TmMWTTE o /g SREE Z/L KRR (o BE.b. FEE)
Fig. 3 As in Fig. 2 but for specific humidity



438

3.2 EHEEBEMATWL

SR T 7 DX T B S5 4 TN i 30 B 2 1) Bl
R R G L A S A A R T R E AH
Kk AT E AN

T :_PO U w .
H, = pyc,w'T", (12)

EL - Lpo wq
oo HVE 23 il 2 s B R i i R E R A
%

Paty

o

o

1 L 00 S0 ] - B4 SR L A gl ) H AZ A

Acta Meteorologica Sinica SZ%4Rk 2009,67(3)

55 60 CEL 40 A] UL, R0 = L v 4G i H 22 A6 7 AE 1]
B R PR AE b B 13500, DLJRBR A 2%
H ], kB 08 (B 24 o 250 W/m®, 1 #4408 5k

WE(E S 170 W/m? , Jak BRI & 08 i bE 9 A s
80 W/m? ; 7% [A] . ¥ A3l 1 8/ BEAAR T 10 W/
m’ SRR 5 ) AL P 0 — 30 W/m®,
B i A R A H AR LR AR B E 3 3
HEIEE N 0.2—0.3 N/m”, W 1 B0 7E Hb /5 B 14. 00

KA 292 0,31 N/m?” 5 4% [] 34 2y 4 38 5 8/ FoAE
FA/NTF 0.1 N/m?,

300 -
(@) N (b)
W 0.3

Lo O E A \A )
~ A H. O~ >
% /X Hs /O/O O O\\O Z
E 4 2\, 502
100 O/D
5 /A \ g
< 5 =
g A \ =
z o g
A (o} ©-0-0-0-0-0- o/O A \ 0-0-0-0 g 0.1

VNN ,AfA/A—A/ A\A/A/A/A’A é‘
—100 | L | L | L | L | 0.0 | L | L | L | L |

00:00 06:00 12:00 18:00 00:00 BST 00:00 06:00 12:00 18:00 00:00 BST

B4 Mg A i 0 i % gl i 0l e 1Y T3 H AR AR (el SR E R D, BhEE

Fig. 4 Average diurnal variations of surface (a) heat fluxes and (b) momentum flux

3.3 HhRAEMEE
{5 Monin-Obukhov AHIBEIS . TG & 44 XUk A]
FRN

o= el(r) <13>
BEA B I 28

v="m()-w ()] ao
B W, (1) b %wugﬁqr()twrM$
S TE B T T RE 2 T IR U T AL
e T 24 3 4 30 2 ML =,

Zom = zei T () (15)

T WIREM X FREE Z/L 2L LE 5.

F DAL T R A5 20 A5 BT 9N BRI AR Bl g 2 AR B v i
H 2w =0.47551m, 5 HAL FHRMA LR L E2,

BEMIARF 2 400 2 m PR 3 gl g o LR JEE LE 2
PP 22 P B TR Mt R — 28 515 B A A 4
(AR 3950 TF T (4 Bl RS R O T A A
Y R E

3.0
~ kU/u.=1.81
32.5 Zon=0.47511 m
=
i)
§ o
[}

g°[ I T
] “0.’.. Ve o 3 o °° °
% [} [ ] N °
Z151
=

1.0l . ! . ! ! !

—0.02 —0.01 0.00 0.01 0.02

Stability parameter (Z/L)

K5 Jotm g R AR TR E BE Z/L AR A
Fig.5 Dimensionless wind speed versus

stability parameter Z/L



FiHE A - PR Ui T T 4 % U 30T 2 i U A 38 R A B 5

439

F 2 N[A)H H I SRR L A

Table 2 Aerodynamic roughness length over different underlying surfaces
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(4) FRRT T Ui 2 YN RS M0 AR Bl g A R R BE L
HEIFE X BE K FCA 2% 0 T #1811 19 K o B 20, =
0.47551 m,

(5) HPERAE T g B R ik R Ch=122.2
X107 AN A R w4 E C,=10.3X107°, &
ERLEREHME Co=7.2X107°, M kK% R
%ﬁ Cq a*‘@’ﬁ(?&? Cyu=3.2X10"" vﬁi%"\%}%'?fﬁﬁ
SERE A Cu=3.3X10° R )2 45 F 41 N Cy
=2.7X10"",
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