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LAND-ATMOSPHERE INTERACTION OVER
DESERT IN NORTH-WEST CHINA

By Ichiro Tamacawa, Kazuhiro Imaxi, and Yasushi MiTsuta

Synopsis

The results of the turbulent observation at Desert station in HEIFE are analyzed. The
analyses show the following results : the turbulent fluctuation of the vertical wind compo-
nent and that of the temperature obey the Monin-Obukhov similarity, especially well in
conventive condition, but that of specific humidity does not obey it. The bulk parameter-
ization of momentum flux and that of sensible heat flux can be made. In the convective
condition, the sensible heat flux can be expressed in the form of free convection. But the
water vapor flux can not be parametarized. Using the bulk parameterization of sensible
heat, the heat budget and water budget at Desert station are estimated in 10 days average.
At Desert station, almost all radiation energy is transfered into atmosphere by sensible heat
flux before summer and latent heat flux becomes larger after summer, when the precipita-
tion is concentrated. The precipitation in mid-summer is larger than evaporation but the
evaporation exceeds the precipitation in the whole year.
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Fig. 1. Normalized standard deviation of the vertical wind fluctuation o,/4*. The left figure
shows data in unstable condition and the right in stable condition. z/L, is Monin-
Obukhov stability parameter. East-West () shows the data obtained in the wind
direction from 45° to 135° and from 225° to 315°, and North-South (+) from — 45° to 45°
and from 135° to 225°. The curves in the figures are from Wang and Mitsuta (1991%),
Panofsky et. al. (1977), Kader and Yaglom (1990) and Dyer (1974). Note —z/L, is used
in the unstable figure.
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Fig. 2. Normalized standard deviation of the longitudinal wind fluctuation ¢,/u*. The left
figure shows data in unstable condition and the right in stable condition. z/L, is
Monin-Obukhov stability parameter. The lines in the figures are from Takeuchi (1961).
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Fig. 3. Normalized standard deviation of the temperature fluctuation or/T*.
shows data in unstable condition and the right in stable condition.
The curves in the figures are from Wang and Mitsuta

Obukhov stability parameter.
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Fig. 4. Normalized standard deviation of the specific humidity fluctuation o./q%.
shows data in unstable condition and the right in stable condition.
The curves in the figure are from Kader and Yaglom

Obukhov stability parameter.

The left figure
z/L, is Monin-

(1990), and Wyngaard et. al. (1971), but both for o7/T* originally.

_5__



199 RABSKBIETER BWBB-1 FT. 4 (1995)

ALTHEY, BEHEOEFRLXICEIFRELBZVEHHEL, HBOLBIA>TVWEHEEKT 5,
Monin-Obukhov OB TERK I TV BREONT, KE—BHEL 12, BEHFEOREMD, KE
HEIDRFHICHNTHRMKREVETH 5 EEL o054, GRHTE, ARZSBOBBEARI/NEL,
Z D1 DKE—REOREET-T oD, [RBUEELD LT - EBLOEENSBEICREEELI OGN
ZDRHIE FEOERBICE - TREVL EHHS N 5, Bicflldhil, &Moo X 5 5kE—
BiEPL, BREAACEIARR Y~ VOENWOEERBLATWEREEELONS,
CofiikELHrE, UITOLI Il 3, BEPKREIC DV TIZ Monin-Obukhov OFELIR] DRI HSEE
Hoh, FHIHERPTEIBIL TR, convective T HEXH OBLHIAHBICED Shi, L
L, ARSBICBEL TRBLOAIBEBIILTVWAEREA A1,

4. NIV HERE

138, ERMEBOBITER Ly, EHBEHEMCEL TR, FAR, SV /BRERo LS RETO
NS5 A FIEWTRETH B L FRENB, £CT, UTOLIBRIESE/ 95 4 55T - 1. KEKIC
SVWTH—IRERICBIT L TBL T &ikT 5,

= s W SPC UGy wvwreerererrenretettom e e (10)
H=pCot' T" =0pC, CrUpp(Ts—Tap) teeverseerroresserameremmtateriiinntiiiisntiinniinan, an
LE=Lpw' ¢’ =LpUsCe(qi—qan) <rrreresrrerrerereresmmtimmiiiiiiiinian 12

T, tHLEREhZFh, BHE75 v/ 2 (Pa), Bi#75 v 27X (W/md, B#75 72 (W/
m?) THY, L BEROBRTH B, £/, BRED 2,5, 113, 2hFhEllEE 20m, #HEE lma
RL, ZORFOMNVIU T, 9, §7—TONROEEETH %, Cs, Ch, C. BENTH, EHEY
Sy IR, BT Sy IR, BTy AT BN EERRTH B, BEEBMERICHTT 5 KES
EHOREILOMER, CITREETRRVOTEHRT 3, Hr08BRAIZ— 05, Ci C KD
D, Fig. 5 & Fig. 6 TH 5,

Kb, ERToUSN R, WETREE 2/L, #FMRIc B Lok, EHE L THRZEBRHMIELL
FHRINDEORLTROATFG NV IR THSE, HERZEE O ZEFENIPEVEREARL

unstable stable
1 - 1 - -
Cd_mean’ =-+— ‘Cd_mesn”® —~—
. Desent ‘Desent”  «
0.1 { 0.1 .
A =
S g .
=) . .
£ oo} N 00t N
& ~ et L.,
§) Q) . P
” - e ! o o( o
0.001 0.001 & .
*
i,
0.0001 . s 0.0001 4 ' s
0.00010.001 001 0@ 1 0001 00t 0. 1 10 100
-z/L, z/L,

Fig. 5. The bulk transfer coefficient of momentum C, obtained by applying the bulk equation to
each datum. Wind speed at 20 m is used. The lines show the mean C; in each stability

class.
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Fig. 6. The bulk transfer coefficient of sensible heat flux C, obtained by applying the bulk
equation to each observation. Wind speed at 20 m, temperature at 20 m and at surface
and the measured sensible heat flux are used. There are several data points out of the
figure for stable condition. The lines show the mean C, in each stability class. Note that
the axis of C; is linearly drawn.
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Fig. 7. Comparison of the obtained mean bulk transfer coefficients with those by theory. The

curves in the figures indicate the bulk transfer coefficients calculated using the non-
dimensional shear functions in Dyer (1974). The right figure shows C; and the left C,.
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Fig. 9. The bulk transfer coefficient of water vapor C, obtained by applying the bulk equation
to each observation. Wind speed at 20 m, specific humidity at 20 m and at lm, and the
measured latent heat flux are used. There are some data outside, of the figures. They
are omitted in figures because the absolute values of them are unreasonable large.
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Fig. 10. Relation between two stability parameters: z/L, and Ry.
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