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Abstract: In the paper, by using the data observed in“ The Field Experment on Land - at-
mogphere Interaction over A rid Region of Northwest China” , characteristics of atnogpheric
humidity, characteristicsof il water content, characteristicsof land surface paraneterswith
il water content and other land surface paraneters are analyzed To validate the nev sur-
face parameters and parameterization fomulae, the comparion is done betveen smulation
and observation It is found that the nev surface paraneters and paraneterization fomulae

are better
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“ The Field Experiment on Land - amogphere In- It isfound®’ that the amo9pheric Pecific humidi-

teraction over A rid Region of Northwest China” was car-
ried out in Northwest China fram May 2000 There is a
micrameteomlogical observation sation in Dunhuang,

ty over the Gobi is inverted fram 0: 00 © 6: 00 because

of the influence of the oasis And in the daytime, the

.. . height, but its inversion occurs at 2 m height after 14:
1 Characteristics of atmospher ic hu- g , g
. 00 (Fig 1a)
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Fig 1 The daily variation of air humidity (a) and frequencies occurringwind fram oasis, inverse humidity
and negative moisture flux (b) over Dunhuang Desert

Received date: 2007 - 10 - 29

Fund tem: Supported by National Natural Science Foundation of China (4970509, 49835010, 40233035)
Biography: ZHANG Qiang (1965 - ) ,M ale, proffesor.



2 A rid M eteorology

Vol 25

By camparing the characteristics in different wind
directions, It is showvn that both of the amoghere pe-
cific humidity inversion and downward water vgpor flux
are relative 1o the oasis effect, and the occurring fre-
quenciesof the amoghere Pecific humidity inversion
are inconsistent with those of the negative water vgpor
flux, and water vapor trandfer is smetimes counter -
gradient(Fig 1b).

2 Characteristics of il water con-
tent

The diumal variation of the il water content at 5
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an show' s that the variation in the shallow layer can be
divided into four stages, including wet (01: 00 - 06:

00) , water - lose (07: 00 - 11: 00) , dry (12: 00 -

18: 00) , and water - gain (19: 00 - 24: 00). The il
always keepswet in the first stage, and obvioudy dry
in the scond stage, al®, the il aways keeps drier
in the third stage, and is gradually wetting in the fourth
stage However, the diumal variation of amogheric
pecific hunidity is not the same as that of il water
This shows that
amogpheric humidity is affected by more factors other

content and its fluctuation isweaker.

than a clear diurnal cycle
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Fig 2 Profilesof il water content during the nighttime on a typical clear day(a) and variation of daily maximum

intensity of il water content inversion in the shallow layer during 22 A ugust and 30
Septamber 2000 in the Dunhuang D esert

There is il water content inversion in the hallow
layer (Fig 2a). The cause of that is likely the il ob-
tainswater fram the amogheric at surface layer Un-
der conditionsof a clear &y, no irrigation, and no sur-
face runoff, absrbingwater from the air by condensa-
tion of water vapor at night is the exclusive way for the
CGobi il water content at the 5 an depth increase
Fig 2b shows the variation of daily maximum intensity
of il water content inversion at the 5 an layer Clear-
ly, the il water content gradient in the shallov il
layer is inverted almost daily The oondensation
process occurs almost daily on the il surfface The av-
erage of the daily maximum intensity of il water con-

tent inversion isoften 0 4m°- m °% gpproxmately
Thismeans that surface absorbswater from amoghere

through condensation (23l

3 Character istics of land surface pa-
rameter swith il water content

31 Surfacealbedo
The relationship of surface albedo over the desert
in Dunhuang region with lar altitude angle and il
moisture isobtained*’ as follows
o =(1-0 0041w,)
x (020 +0 090exp(-0Q 01 h)) (1)
It is found that there is a relatively evident differ-
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ence betveen the fomulae fitted from experimental da-
ta and those being used in the existing models By
camparin with observed values it is found the paran-
eterization fomula(1) can reflect the dynamic changes
induced by sime climatic factors such as precipitation
quite well
3 2 Soil thermal conductivity

The relationship betveen il themal conductivity
and il water content in Dunhuang is

A, =0 28+0Q 0lw, - Q 000057’ (2)
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It is shovn that il themal conductivity is in
good with il moisture, and the correlation coefficient
of fitted curve gets o 0. 91 and the standard deviation
isonly O 022 W -
difference betveen ampirical relationship fitted by the

1

m'. K*'

But there is great

data observed in Dunhuang region and the typical val-
ues given by Stull, and in general the themal conduc-
tivity observed in Dunhuang region isonly one third or
© of the typical values(Fig 3)
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Fig 3 Camparioon betveen relationship of il themal conductivity with il moisture in D unhuang desert

(a) and typical relationship given by Stull (b)

4 Other parameters

Sil paraneters over desert have been ana
lyzed® ™.
factor, the weighted mean of the surface albedo over
Gobi isQ 255 +0 021 The mean values of the rough-
ness length averaged with logaritm is Q 0019 = Q

Using the relative reflection as weighting

00071 m. After ranoving the influence of the oasis
the il wetness factor computed with data under the
condition of no precipitation isQ 0045, the mean val-
ues of il heat cepacity, themal conductivity and
themal diffusivity are (1 12 +0 27) x10° J- m >.
K*, Q1770 019W- m ‘- K" and(1 65 0
49) x10°' m’- s, repectively. The il heat car
pacity is a bit snaller than those observed in Gobi in
HEIFE Both the il themal conductivity and diffu-
sivity are about a half of those observed in desert in
HEIFE

5 M odelng reaults

In order © validate the above rewults and some
other resultd” | sme work is done by using the land
aurface model ino which nev land surface parameters
Firstly, the
camparion is done betveen smulation and observation
from 14 1o 16, June 2000 (Fig 4a). Then, ayear sin-
ulation is carried out The latent heat flux of thewhole

and parameterization fomulae were put

year is snall for little precipitation in arid region Most
precipitation distributed in summer o the latent heat
flux in ammer is larger than that inwinter And there
is no precipitation occurred in July which reaults in the
latent heat flux amost getting o the zero this month
Fig 4b shows the trend is reaonable although it has no
observation during thewhole year W e can sy that the
smulation of the land surface processes over Gobi in
Northwest China is successul
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simulation
observation
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Fig 4 Latent heat variation in a fev days (a)

6 Reanark

Moisture is the most active factor in the climate
gystan. It can participate in the physical, biological
and even the chamical processof the different layers of
the clmatic systan in multi - phase Therefore, the
moisture cycling attracts more and more attention dur-
ing the clmate smulating, but till now it is not very
successul o smulate the moisture cycling, even the
exact data in smulating the precipitation process cat’ t
be got There are many reaons, but the mperfect de-
<ription of the amogphere and il moisture is one of
the main reaons, egecially the theory puzzles existing
in the calculation of the aurface evgporation and il
moisture tranderring, which were described in many
modelswith including many supposition and presump-
tions S fran now on, the most key tak in the re-
search on land aurface processes is o get the full reor-
ganization and comprehension of the moisture process
or hydrometeomlogy, which needs not only the en-
hancement of the research on the moisture motion
mechanisn but al© il moisture process experiment
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