31 4

Vol. 31 No. 4

2012 8 PLATEAU METEOROLOGY August 2012
s s s [Jl. , 2012, 31(4) .
920—926.
1—2 1 3 2 4 2
9 9 9 9 9
(1. s 7300003
2. , 6290003 3. s 1000853
4. s 401147)
: 1000-0534(2012)04-0920-07 : P404 A
1
b
H N
b b
1988—1992 “ .
» (HEIFE) . .
“ ”(IMGRASS) ¢ )
”(DHEX) , . . s
o b
( . .
) )
1] 2 N
b
s 2.1
. 30 , ,
’ b N b
[2—10] [11—14] [15—23]
N N N N N 1
: 2010-03-28; : 2011-08-02
( ) (KZCX2-XB2-09-04) ; (41175068) ;
(1001JKDAO001) 5 (FP7-ENV-2007-1 Grant nr. 212921
(1982—), s s s . E-mail; suen 116(@163. com

* : . E-mail; zyhu@]Izb. ac. cn



4 921
1 R
Table 1 Geographic information of different _ EX [ulzy) —ulz)] 1
stations in HEIFE area * In 2z, —d — (g) ’
/E /N /m (‘Zl - d) "
100°24 38°51' 1519, 1 6, = k ><Z[<9(_zz; — 0z , (2)
100°13' 38°04’ 3449. 4 1“(; —d>_ ¢u (O
100°27' 38°02' 3032. 8 s —d
= , 3
100°14" 38°00’ 4146.8 ¢ L 3
= lfl;*@T (4)
( ) ERUx
’ (/)."\/I<f -
’ ’ 1+ 2* 1+ax, Tz
. 9 ; ( Jln( 5 >—|— 21n< 5 ) Zarctan‘r—Q—?, fgo
) , x—d =z
, 1 5 L . f > O
; ( ) (5)
’ 2ln 14 2 = <0
10 P 2 L
. ’ (/}H<7>: ’ (6)
~50 cm; ( ) L _52—d >0
L L
’ xr=({1—16p"" (7
9 ~ - /32
’ Co = In z—d\ z—d\q? (8
o (=) e ()
ln(>Z—¢
( )
Stanhill?"
2) ; d h :
, 00
lgd = 0.97911gh — 0. 154 , (10)
12 —2008 11 N N
: k=0.45 ¢ 5 (/JM(C)
(2 m, 10 m) . _
H L H T H 6*
, 12 — 2 , 3—5
3 8 s =10 m; d
, 6—38 , 9—11 .
3 h 3 (4)
° 3 Con 3 %o
2.3
(4>\ (5) U 5
° ' 0* ’ U 5 6* (7) L ’
s ’ Z
. _ Bowen L (8) (9 ¢M<f)
N N 2 z 2z
‘ , me) w(L) ()
o 4, (5 us Oy s y
Uy » 5* Lo
’ ’ (10)’\’(12) (jl)v (:[),\r Z0o

50 cm ,



31

922
s 0 N
3 o 3
s
3.1 s
Z, .
o Zo . N . , ,
L2l ° °
. 3, 0. 0049, e
o o s
, o
o ’ L] o
’ 3 10 m
’ (26] o
2 ’ Table 3 Momentum bulk transfer coefficient at 10 m
, 3.38 cm, t221 height at different stations under different atmospheric
R conditions in summer
s
s s /X107% /X103 /X103
N ’ ’ ( ) 3.17 11.75 7.23
° ’ ( ) 2.26 6.54 4.94
o ( ) 4.23 9. 36 6.14
25.25 cm, s ( ) 0.49 1.87 1.51
0.48 cm, ,
’ ’ 3.3 Z/L
, [27] 28] i L4 1 Z/L
( ) > . 1 R
> = o 01:00—06:00  21:00— 2400 ;
2 10m Zo 08:00—16:00 ;
( : cm) o ,
Table 2 Surface aerodynamic roughness length Z, (unit: cm) s ;
derived from different land surfaces at 10 m height . 1 , R
s
( ) 2.91  13.83 25.25  0.04 f297
( ) 0.48 ,
( ) 0.62 3.38 1. 01 0.15 . R
( ) 2.46 5.3 8.41 1.5 o 4
( ) 0.01 0.02 0.17 0.42 ’ o
s s
3.2 o
o 3.4
) 2 10 m \
’ A Cl)
o 3 . 2 ,



4 923
=
N
=
W
eﬂg
06 © ) o)
04 g
= 024
N
il
H004
=
024 —o— e
-5 #F —B— B
-0.4 —A— kil 4 —— kil
—>— Wi —>— 1
-0.6 T T T T T T T T T T
00:00  04:00 08:00 12:00 16:00 20:00 00:00  04:.00 08:00 12:00 16:00 20:00
E(ryi) Jeoewt
1 Obukhov Z/L
(a) , (b) , (o) , (d)
Fig. 1 The diurnal variation of Obukhov stability parameter at different stations in autumn (a) ,
spring (b), summer (¢) and winter (d)
0.014 4
—o— [k O kA
0.012 1 —4— N >R o
ﬁ 0.010
#0008 ] ’ ’
E ,
= 0006
%’l 0.004 | ’ '
0.002 { ’
00:00 0400 0800 12:00 1600 20100
Jesie '
2 10 m ' ’
3.5 Z/L
Fig. 2 The seasonal mean diurnal variation of
momentum bulk transfer coefficient at 10 m height Co Zo
under different underlying surfaces in summer Z/L ( 8,
b
., 06:00—12.00 o
) ) b b
, o o s Z/L>1
2 , Z/L<<—1 , 10 m
, \ n
o 3 )
o ’ b o
, , o Z/L<0



924 31
(a) =
0.06 ; 0.014 4
ﬁ 005 FF 1% 0018010013 W 0012 {FF  =0.002:+0.002
# 004 ¥=0.004x+0.004 . R=0.833 #0010 R=0777
£ 101l R=0.794 "ﬁ
i%, 0.02 H
g 0.011 et . ]
R 0.00- = ®”
0.06 5 ;
ﬁ 00s{BF | 012:40.009 EF =0.001x+0.001 ﬁ 8:8{3‘ HE —0.003x+0.002 £F  1=0.001x+0.001
#4004 e R=0.733 59 0010 R=0835 R=0810
g oo =0.853 = 0008
* o6 . P = 0.006 -
m O : [T e 30,004
i 001 " et e e LBE g 0002 X
® O00GTG5 00 05 10 -i0 05 00 o5 1o ®OOYTTTET00 05 10 -0 05 00 05 10
B ZIL TaEHEZIL TasEBEZ/L FaEBEZIL
(©) (d)
B0 ks 00090006 |gs 00090007 B C%7ges  -0000r10001  JEE  5=0001xi0.001
5 00201 . R=0.891 - R=0.937 54 0004 R=0.786
4.,5 0.015 - ,....". e g s, gé_ .
£ 0.010{-~RuED 2 00
2 0.005 TN = 7
i * S o -
= 0000 = 0.0004
0025, . 0.011x+0.008 =-0.009, & 0.0061
X s =0, ) y=-0.009x+0.007 3 0.
L‘.g 00200 ., " R=0910 R=0.809 o L y=0.001x+0.001
§ 0.015{" arlt ‘ g 0.004 R=0823
5 ggég R 5 0.002]
i Bl . 5. i
2 0.000A = { - 0 5% 0.0004 -
S0 05 00 05 1.0 -10 05 00 05 1.0 S0 05 00 05 10 -0 05 00 05 10
RasEREZ/L BEEzL R L RERE 2L
3 Obukhov Z/L
(a) . (b) L © .
Fig. 3 The variation of momentum bulk transfer coefficient with Obukhov stability parameter Z/L
at Yingke (a), Binggou (b), Arou (c¢), and Yakou (d) stations in different seasons
; o s 10 m
) ) Z/L>0.5 , ;
s ° . 10 m .
) . , o 4
Y b b
H ~ °
. 0.030-
2 0025 . ZIL>0 ZIL <0
’ N
) 0.0204 .
o £ o01s{%:
B oo10)
3.6 2 oow0f; .
R 0.005-
0.000 T T T T
3 10 s 10
’ ’ G/ (mes™)
R 4
4 10 m
(Z/L>0 Z/L<<0) A
10 m 4

CDN

o

Fig. 4 The relationship of momentum bulk transfer

coefficient and 10 m wind speed at Arou station

in summer. A is the momentum bulk transfer

coefficient under neutral condition



925

3.7
4 (

)
, o 4
b b

b o b
H
4
CDN Z 0

Table 4 The momentum transfer coefficients under neutral

condition (Cpy ) and surface aerodynamic roughness
length (Z,) derived from different land surfaces

in the Heihe River basin
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Comparative Analysis on Momentum Bulk Transfer Coefficients
and Roughness Length under the Different Underlying Surfaces
in Upper and Middle Reaches of Heihe River Basin

SUN Jun'?, HU Zeyong', CHEN Xuelong’, ZHANG Min?,
HE Huigeng', ZHANG Yujie’
(1. Key Laboratory of Land Surface Process and Climate Change, Cold and Arid Regions Environmental and Engineering
Reseach Institute , Chinese Academy of Sciences, Lanzhou 730000, China;
2. Bureau of Metedorology of Suining City . Suining 629000, China;
3. Institute of Tibetan Plateau Research , Chinese Academy of Sciences, Beijing 100085, China;

4. Chongqing Metedorological Bureau, Chongging 401147, China)

Abstract: The momentum bulk transfer coefficient and roughness length are calculated by the profile-

flux method at Yingke oasis, Binggou sparse grass. Arou meadow and Dadongshu Mountain Yakou snow

stations in upper and middle reaches of Heihe River basin. The results show that the roughness length is

related to underlying surface properties and vegetation coverage and height. The maximum and minimum

roughness lengths appeared at Yingke oasis station and Yakou snow station, respectively in summer com-

pared with values at Arou meadow station and Binggou sparse grass station. The land cover properties in-

fluence the relativity of momentum bulk transfer coefficient on stability. At different stations the big

roughness length is the better relativity of momentum bulk transfer coefficient to stability than the little

one.

Key words: Profile-flux method; Momentum bulk transfer coefficient; Surface roughness length;

Stability



