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Bidirectional Reflectance of Snow

Konrad Steffen®

1 Introduction

The variation of solar radiation absorbed and reflected by the earth
is a key factor in the understanding of climate change. If solar radiat—
ion reflected by the earth were to increase, a trend toward the exte-
nsion of the winter season will result, as can be shown in a simple
energy feedback mechanism (Budyko, 1974) , The snow cover is one of
the most reflective mnaturally occurring materials, and therefore, an
understanding of its visible solar reflectance is of great importance,

The albedo of natural surfaces is composed of a diffuse and a sp-
ecular component. Some surfaces, like many plant formations and soils,
reflect the shortwave solar and sky radiation almost entirely as diffuse
radiation, while others, like water, snow and ice contribute a varying
percentage of the albedo by specular reflection. Radiation reflected by
a snow cover is therefore not isotropic but prefers certain directions,
The reflectance is influenced by a large number of variables, including
grain size, snow depth, impurities in snow, illumination conditions such
as solar zenith and azimuth angles, and corresponding viewing geometry.
The influence of these effects on the reflective properties is of prime
interest for satellite and aircraft measurements which are of frequent
use in climate research, Satellite detectors with a narrow field—of-view
measure bidirectional reflectance at only one or a few amgles, In order
to obtain the planetary albedo from individual satellite measurements,
it is thus necessary to have prior knowledge of the bidirectional refle-
ctance, Ground-based, as compared to spaceborne, determination of the
reflective properties‘has the advantage of not being perturbed by atmo-
spheric effects, including aerosols and molecular backscattering( Tandre’
et al., 1979) , and the angular dependence of the atmospheric reflectance

(Tandre” et al., 1983) need not be taken into account,

‘Cooperative Institute for Research in Environmental Sciences; Universjty of Colorado,
Boulders CO 80308 USA,



There have been only afew studies of directional reflectance of snow
meastired at the ground (Dirmhirn et gf., 1975; Kuhn, 1985) , from lo
~wilying aircraft (Salomonson et al., 1968) , or from satellite (Taylor
et al., 1984), The present paper discusses the bidirectional reflectance
dist‘ributi.on function of high altitude snow for different solar zenith angles

in the spectral range 500—600 nm,

2 Bidirectional reflectance

In order to describe the incident and reflected rays, four angles are
needed (Fig.1) : a) solar zenith angle 8., b) solar azimuth angle ¢os c)
reflection zenith angle 6’ , and d) reflection azimuth angle ¢’ .

The reflected radiation of smow is not diffuse and, therefore, must
be expressed according to the bidirectional reflectance distribution fun-—

cfion (Warren, 1982) ., This function R has the units sr™':

dI (8°,¢,4) :
R(8::07:,6,4) = 1ed F(0ur, 1) (1)

where go=cos 8, A the wavelength, F the incident flux(on a surface

normal to the beam) , and I the reflected intenmsity.
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Fig., 1 - Reflection: geometry of an incident (IN) and reflected(RE)

ray. 8os 8’zenith angle; dos @ azimuth angle of the incident
and reflected ray, respectively

The snow surface encountered during the measurements presented in
this paper was homogeneous, Therefore, the azimuth dependence of inc—
ident and reflected ray reduces to the relative azimuth d=¢do—¢’, as
given in Formula 1. .

It is often convenient to normalize the bidirectional reflectance relative
to the albedo which is defined as the anisotropic reflection function:

f(8os 875 ¢)=aR(Bys 8’5 ¢)/a.(b0), (2)



whereas the spectral directional-hemispheric reflectance a. (0s) can b

written as:

2r  w/2
a,(6y) = J J R(8¢,¢) sinbo cosbo dbBy do (3
QS: 0 6():0

3 Instruments and methods

The measuremenfs were carried out as part of the Swiss/Chinese high
altitude energy flux experiment on Urumugi Glacier No.l in Tianshan,
northwestern China during July and August 1986. In the upper part of
Glacier No. 1, at the equilibrium line (4250 m a.s. 1), the surface is
sufficiently flat for bidirectional reflectance measurements, -Due to the
high altitude of the area, new snow was encountered several times dur-
ing summer, This was a good opportunity to study reflectance of several
metamorphic stages of the snow cover.

- The instrumentation for the bidirectional reflectance measurements
was developed at ETH-Z (Swiss Federal Institute of Technology,Zueri-
ch) , and conmsisted of the following three semsors:

a) An instrument with 10° FOV for reflection measurements at 24
‘azimuth angles and 4 zenith reflectance angles, mounted 1.6m above the
snow sturface on a tripods b)an instrument with 3° FOV for direct solar
radiation measurements, mounted on a Kipp- & Zonen pyrheliometer for
acctirate solar zenith angle readings; ¢) an instrument with 10° FOV for
hemispheric incident and reflected radiation measurements, equipped wi-
th a diffuser made of white acrylic plastic.

The photovoltaic detectors of the sensors had a spectral sensitivity
between 300 and 1200 om. The instruments sensitivity, however, was
cut by interference filters to 500~600 nm, The instrumentation, including
power supply designed for use in high altitude, had a total weight of
only 7 kg, More technical details about the newly developed instrume-—
ntation will be published elsewhere,

The scanning of the reflection measurements was done manually for
azimuthal angles between 0° and 360° (15° steps) for each of the three
zenith reflection angies 75°, 60° and 45°, One set of measurements could
be completed in 10 minutes, Hemispheric measurements were carried out
for direct and diffuse incident radiation and for reflected radiation.
The direct solar radiation measured with 3° FOV was used to calibrate

the diffuser disc, All measurements were repeated hourly for solar inci-



dent angles between 85° and 28°,

The instruments were calibrated against the 'sun between the hourly
measurements, using the Langley plot method (Jackson et al., 1968), A
graph of the logarithm of the instrument voltage versus the secant of the
solar zenith angle yields the spectral-extinction optical thickness (¢) of
the atmosphere as a slope. The logarithm of the exoatmospheric irradi-
ance (E)divided by the calibration factor is given by the intercept with
x=0, It is assumed that 7 remains constant ‘during the measurement
period, and that the instrument output signal is linear with respect to
input radiant energy, If the graph of ln(volt) versus sec(8°) will be li-
near, the assumptions are sufficiently met. Fig.2 shows a set of measur—
ements (3° FOV~instrument) for solar zenith angles between 76° and
33°., The extinction optical thickness v was 0.097 in the spectral range
500 to 600 nm. .

With this absolute calibration of the sensors, small spectral shifts
between the interference.filt-ers could be eliminated, The directional and
hemispheric reflectance values obtained were used to calculate the bidire~

ctional reflection distribution function discussed in the following section.

Spectral Band: 300~600 (um)
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Fig.2 Langley plot for 3° FOV-instruments in the spectral band 500
to 600 nm, The linear regression y=1.507—-0.097x has a corr-

elation coefficient of 0.995

4 Results

The bidirectional reflectance of powder snow, new snow and old snow
s discussed in detail, The snow parameters encountered during this
study are summarized in Table1 for the three data sets,

Impurities in the snowpack affect reflectance characteristics in the



Table 1 Snow parameters

Parameters ' " Datz A Data B Data C
Snow type powder spow new spow old snow
Age - 5h 1d 3d
Grain radius (mm) 0.15 0.5~1.0 1— 3
Form of crystals facet ‘ facet/rounded rounded
Density (kgm™%) 0.175 0.25 0.35
Snow depth (cm) *® 25 10 20
Surface homogeneity - good fair ¢ good
Impurities not yisible not visible some@
Sky condition clear clear clear

® snow depth of top layer only is given.
e because of the thin new snow covers some surface undulation of the old snow cover could b

seef..
@ 00 guantitative measurements were made,

visible wavelength (Warren, 1985) ., A quantitative analysis was not
carried out, however, industrial pollutants such as soot are not expected
to occur in large concentrations in the highr altitude region of the Tians—
han, Dust particles, on the other hand, may well be found due to the
surrounding desert and semi-arid areas, -

Reflectance measurements were carried out during clear sky condition
only, to avoid unpredictable changes of the incident flux during one set
of meastrements, The bidirectional reflectance R was calculated based on
the measurements according to Formulal, and normalized relative to the
hemispheric reflectance(Formula2), The anisotrbpic reflectance function
(ARF) so obtained was plotted versus the azimuth angle with the sun
along the 0° azimuth for different solar zenith angles (SZA). The values
in the viciﬁitf of 0° azimuth represent forward scatter as compared to
backscatter near 180° azimuth, Any departure of the ARF value from
1.0 represents the fractional error that would result if the radiance at
that location were used to estimate total outgoing flux by applying the
tsotropic assumption, For example, an ARF value of 1.5 would overes—
timate total outgoing flux by 50% if isotropy were assumed, Griggs &
Marggraf (1967) have found that the bidirectional reflectance function is
independent of wave length, at least for 440 <A< 960 nm, If this holds
true, the ARF values measured between 500 and 600 nm should be valid
for the larger part of the visible spectrum, Because the snow surface to
the left of the sun was disturbed by other imstruments, the reflectance
values to the right of the sun were used instead for the ARF calculation.
Reflectance zenith angles (RZAs) are given with respect to 0° equals
zenith, and SZAs with respect to 0° equals zenith, ‘

lleg



Figs 3 asb,c show the ARF values for powder snow with 8°=75°, 6°
=60° and 0’=45° respectively. The relative reflectance increases as the
powder snow surface is viewed at larger SZAs, The largest ARF value
is found for low sun angle and large reflectance angle, The maXimum of
1.26 for this data set is in direction of the sun (forward scattering)
for 6°=75° and 6,=65°, At this reflectance angle, the ARF values are
decreasing with decreasing SZAs, The decrease is, however, only 7%
between 0oy mex (65°) and 0o, nx(28°). For 8’ =60° and 6’ =45°, the ARF
values are increasing for decreasing SZAs in contrary to 6’ =75°, The
forward scattering in the direction of the sun is well established for lar—
ge SZAs, '

In Fig 4 the situation for new snow (fine grained) is shown. The
ARF graphs are less smooth than in Fig 3 due to inhomogeneities of the
spow cover (Table 1), The lax;gest ARF wvalues are observed in the
direction of the sun at 6,=72° for all three RZAs. For large SZAs, the
ARF values decrease for azimuth angles >30° (resp. <<330°), and they
become minimal at 8’ =60° for ¢>90° (resp. ¢<<270°) (Fig 4b), and at
6’ =45° for ¢>60° (resp. ¢<<300°) (Fig 4c), Compared to powder snow,
the ARF values of new snow are approximately 50% larger for 6,>70°,
6’=75° and ¢=0°,

' (@) RZA=175 deg.




(c) RZA =45 deg. -

Fig.3 Anisotropic reflectance funétion of powder snow{(Tablel) for
5 solar 2enith angles (SZA) and 3 reflectance zenith angles: (a)
75% (b) 60° (¢) 45°, The sun is in the direction
- of azimuth=0° ‘
Large grained snow Cold snow, Table 1) has a predominant forward
scattering for all SZAs in the direction of thg sun (Figs 5a;, b,c). With
increasing viewing angle from 45° to 75°, the ARF values increase by as
much as 90%, respectively 50% for a viewing angle change from 60° to
75°, 1t is also intéresting to note, that for the reflected zenith angle
6’ =45° (Fig. 5¢) , the ARF value decreases for a change in SZAs of 76°
to 65°, and then increases again with decreasing SZAs. For the reflected
zenith angle 6°=75°, the ARF values of old snow (Fig. 5a) eXceed those
of powder snow (Fig. 3a) by 0.75 at ¢=0"°; this difference decreases
linearly with increasing azimuth angle $<<90° (6>270") .,

(&) R2A=7s deg.
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{b) RZA<80 deg.

45 deg.

RZA =

(c)

Fig.4 Anisotropic reflectance function of new smow (Tablel)

or 5 solar zenith angles (SZA) and $ reflectance zenith

s (b) 60°y (¢) 45°, The sun is in the

°

(a) 75

angles:

=0°

direction of azimuth

=75 deg

{8) RzA

419-



(b) RZA=60 deg.

Fig.5 Anisotropic reflectance function of old snow (Tablel)
or 5 solar zenith angles(SZA)and 3 reflectance zenith ang-
les:€a) 75° (b) 60°s (c) 45°. The sun is in the

direction of azimuth=0°
5 Conclusion

The bidirectional reflectance of different snow cover types can be
letermined by field measurements with small aperture instruments, Pow-
ler snow with grain radii of 0.15mm shows the least forward scattering
compared to new snow (grain radii 0.5—1.0) and old snow (grain radii
1 ~3mm) , and has a nearly isotropic uniform reflectance pattern. The
ARF values for reflectance angles of 75°and 60° are almost identicals
however, with decreasing SZAs they decrease for 6’ =75°, and increase
for 9’ =60°, respectively. The overestimation of the total outgoing flux,
derived from a single reflectance measurement with a reflectance zenith
angle>60° will be at least 15% for powder snow in the direction of the
sun for all SZAs., For new snow, the overestimation will ' be larger than

t0%, and for old snow larger than 60%, More precise values can be deg-
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rived from Figs. 4,5.6 for different RZAs and SZAs, The presented A-
RF values were measured in the spectral band 500~600nm, Whether they
can be’applied to the larger part of the visible spectrum, as suggested
by Griggs & Marggraf (1967), will be investigated in future,

The only data set available for comparing ARF values of snow is
the Nimbus—7 satellite study from the earth radiation budget experiment
(Taylor et al, 1984), The measurements were made, however, for 200
nm<1¢4500 nm, The snow surfaces observed were from the Antarctic and
Greenland icecaps, In those regions, mostly dry, fine grained snow is
expected, comparable to powder snow and/or new smow of the data pre—
sented in ‘this paper. The satellite derived ARF value of 1.5 for 0’ =175,
0,=60-66" in the direction of the sun lies between the ARF values of
powder snow and new snow surfaces found in this study, The plot of
ARF versus azimuth of the satellite data has the same graph—form as the
ones obtained for powder snow(Fig.3). The offset of the satellite data,
compared with the gfound based measurements, can be explained by ae—
rosol and molecular backscattering of the intervening atmosphere,
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Basic Meteorological Elements in Boundary Layer
on Glacier No.1, Tianshan in Melting

and Non-melting Season

Hiroyuki OHNO*
1 Introduction

One of the characteristics of the environment surrounding a contin-
ental type glacier is aridity of the environment, In general, latent heat
loss by evaporation is estimated as more than 15% of the total heat loss
at the surface of these glacier surface during summer (Kou Youguan ef
al., 1982), Since high evaporation rate reduces melting of ice, it makes
favorable condition to preserve glacier masses in summer, However the
fine weather with low vapor pressuré in the atmosphere during winter
season may cause intense mass loss of the glaciers by evaporation, The-
refore in order to evaluate the influence of evaporation to annual mass
balance of continental type glaciers, it is pecessary to kpnow the evapo-
ration rate during the both periods of melting and of non—melting,

Nev‘ertheless, very few meteorological observational data sets which
are suitable for the purpose of studying evaporation are available for
pon—summer seasons. 1herefore this paper is very impbrfant as the first
report which presents four fundamental meteorological data sets of boun-—
dary layer on a continental type glacier in Chinese Tianshan in all

four—seasons,

! » 2 Observation ‘

The observation points were at 4 010m a.s.l.(Site~A)in. the accumu—
lation area of Tianshan No.l Glacier (43°05’N, 86°48’E) located in the
Tianshan mountain range and at 3 825m a.s.l. (Site-B) in the empty
cirque located north of this glacier, in the north western part of China.
The study area is indicated in Figure 1, Air temperature, relative
humidity, wind speed, wind direction, global solar radiation and net

radiation were measured at Site—A in following four periods;

* Water Research Institute, Nagoya University, Nagoya, Japan



Fig. 1 Location of observation sites, Ridges are indicated
. in bold line and glacierized area is hatched ‘

(1)10 July—30 July 1987; (2)11 October—8 November 1989; (3) 23
January—9 Febr-uary 1988; (4) 6 April-21 April 1988,

Additionally, occasional measurement.of evaporation by use of lysim-
eters was also carried out mainly in August. At Site~B (3 825m a.s.l.),
only global solar radiation was measured.The list of measured elements
for every periods are shown in Table 1. The detail in used instruments
and its specifications are tabulated iﬁ Table 2, Continuously observed
data were recorded on chart paper by two dot-plotting type recorders.
The data were/digitized and averaged for'every 15 minutes in the petiod

(1) and for every 30 minutes in the other periods, and both data
sets are average value of more than 10 measurements., Aluminum contai-
nefs, Scm in depth and 242¢m?® in cross sectional area, were prepared
for the lysimeter measurement. Snow in the containers was weighted
by a balance graduated to 0.1lg after about two hour’s exposititon and
changed. When the snow melted quickly or when a precipitating clouds
were approaching, time interval of measurement was shorened. Results

of successful measurements are listed in Tabled.



Table 1 The list of measured maieoroiogicai elements

Period® Site 'Elements (height in em) Symbol Urit Aver.interval
air temperature (30,80,150) AT T
relative humidity (150) . RH %
A wind speed (30,60,150) ws : ms™? 15 minutes
wind direction (200) WD degree
(0 downward glodal Solar radiation - - S(MHGL1 Wm?
pet radiation : RN W2
B
air lemperature (30,69,150) AT T
relative humidity  (150) RH %
A wind speed (30,150) Ws ms™! 30 minutes
) dowaward global solar radiation S(DIGL1 Wm?
net radiation RN Wm™2
B downward global solar radiation S(DYECQ Wm™? 30 minttes
upward global solar radiation S(HECQ Wm~?
air temperature (30,60,150) AT T
relative humidity (150) RH ) %
A’ wind speed (30,150) WS ms~! 30 minutes
(3 downward global solar radiation S(DYGL1 Wm™?
upward global solar radiation S(MECQ Wm™?
net radiation RN . Wm?
B downward global solar radiatton S(DYECQ - Wm™2 30 minctes
aif tempefatufe (30,60,150) . AT T
' relative bumidity  (150) ( RH % !
A wind speed (30,150)° wSs ms™ ' 30 minutes
v downward global solar radiation S(OGLt Wm™?
upward global solar radiation S(UYGL1 W2
net radiation RN W™t
B downward global solar radiation SDMECQ . W2 $0 minutes
* (1) 10 July-30 July 1987; (2) 11 Oc-tober-S November 19873

(8) 23 January-9 February 1988 (4) 6 April-21 Aopril 1988,
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Table 2 The list of instrument

Elements Sensor Sensitivity Accuracy Manufacturer
air and spow thermistor type, " 3.33mV/T £0.1T (home made)
temperature with bomemade bridge '
relative humidity hair hygfometer . 0.1mV/% +3% AANDERAA Co

2820, no.600 and no.425

with home made bridge

wind speed switching type - 1-0mV/ms™! +0.1m/s MAKINO Co.
anemometer, AC750P:
with converter GCSze2

wind direction potentiometer type 0.185mV/deg +3° MAKINO Co.
YRO036,n0-343 with :
converter GCS202

global solar pyranometer,
radiation - MS-41,00. A 75048 7.92mV/kwm™? + 2% at 45° EKO Co.
MR-21,n0- W85001(U) 6-99mV/kwm"? t3 % at 45° EXO Co.
(LY  6.94mV/kwm™? + 3% at 45°
net radiation net radijometer, 22.0mV/calem™ *min™* EKO Co.
CN-2,n0,N7316 + 3%

- 3 Notation

The averaged meteorological data are listed in Table 3 every three
hours. The time in second column indicates ending time of the averaging
interval in local mean solar time (GMT + 5 :48).AT,RH, WS, WD, S and
RN indicate air temperature,relative humidity, wind speed, wind direct—
ionsshort wave radiation and net radiation, respectively. A value in the
parentheses behind the symbols T, RH and U show the elevation of the
sensors from glacier surface in cm.\D” or “U” in the parentheses with S
specifies downward or upward radiation component, respectively, Ther
letters “\GLI” and "ECQ" are used to indicaté the measurement site Site—
Asand Site—B, respectively. ’

Acknowledgment: Author thanks prof.Xie Zichu, Dr. Kang Ersi in Lanzhou
Institutz of Glaciology and Geocryologys and many persons worked in Tianshan

Glaciological Station for kind arranging of this series of field observatioss.
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Table 3 meteorological data én Tianshan No. 1 Giacier, China

MDB8T707E3
Date { Time |AT(30) [AT(60)| AT(150) RN(150) WS.(30) WS(s0) | WSC150) | WD séE) RN
: 1
(1887) | M.S.T T T T % m/s m/s m/s degs |W/m?*|W/m
7.10 | 031 €O - - - - - - - - - -
7.10 | 06t 00 - = - - - - - - - -
7.10 | 09 100 - - - - - - - - - -
7.10 | 12 900 - - - - - - - - - -
7.10 | 15 ¢00 - - - - - - - - - -
7.10 | 18100 - 5.3 5.7 99 - - - - - -2
7.10 | 21300 - 2.7 3.5 95 - - - - - | -1
7.11 00 00 - 3.6 4.0 99 - - - - - | —82
7.11 | 08 ¢ 00 - 2.9 3.2 .98 - - - - - -84
7.11 | 09100 - 3.3 3.9 95 - - - - - | -17
7.11 09 2 00 8.6 6.3 7.3 71 -~ - - - - 270
7.11 | 12100 - 8.1 8.5 69 - - - - - 332
7.11 ) 15100 1.6 1.6 1.7 99 - - - - - 24
7.11 18 v 60 3.0 3.1 3.1 99 - - - - - -6
7.1t 21200 0.7 1.9 2.5 97 - - - - - Y
7.12 00 t 00 1.3 2.9 3.3 97 - - - - - 0
7. 12 03100 1.8 3.3 4.0 93 - - - - - 0
7.12 | 06 * 0D 3.2 3.4 3.8 94 - - - - - 0
7-12 | 09 1 00 8.3 5.5 6.9 78 - .7 1.9 225 | 694 | 254
7.12 | 12 100 5.9 5.2 N 85 - 1.6 1.8 357 | 178 74
7.12 | 15100 5.3 3.9 3.7 100 - 2 1.2 209 | 528 | 208
7.12 18 1 00 3.1 3.1 3.2 99 - - 3.2 19 [ 141 31
7.12 | 21t00 | —-0.1 1.0 1.2 1100 - 1.4 1.7 332 0| —78
7.43 [ 00100 [ —1.4 | —0.4 0.0 89 - 1.0 1.2 §20 o| =7
7.13 | 0300 0.5 1.2 1.3 99 b 2.5 3.0 6 0o ~83
7.13 | 06 100 0.7 1.1 1.4 99 - 1.9 2-3 12 | 185 | —40
7-18 | 09 * 00 4.4 2.9 3.6 98 - 3.5 4.2 36 | 612 | 223
7.13 | 12 100 7.8 5.0 5.6 80 - 2.4 2.8 23 | 486 | 267
7.13 [ 1500 5.6 4.5 5.0 94 - 2.0 2.4 21 ( 153 88
7-13 18 ¢ 00 - 3.9 4.1 100 - 1.6 1.9 71 54 39
7.18 | 21100 - 2.9 2.9 98 - 1.5 1.6 301 0 0
7.14 | 00100 - 1.7 3.9 98 - 1.9 2.1 16 0 0
7-14 03400 - 0.0 1.6 Y] - 0.4 0.3 53 0 0
7-14 | 061300 - 0.4 2.5 96 - 0.5 0.3 193 | 64 ~17
7.14 09 1 00 - 2.6 2.8 29 - 1.2 1.1 183 359 112
7.14 | 12 2 00 - 4.5 4.7 ot - 2.1 2.1 2961 342 | 236
7.14 | 15100 - 1.8 1.8 87 ~ 0.8 0.7 229 66 [ 428
7-14 18 1 00 - - - - - 0.9 1.2 183 10 -
7.14 21100 - - - -~ -~ 0.8 6.9 178 0 -
7.15 | 00300 - - - - - 1-4 1.8 248 0. -
7-15 | 03¢ 00 - - - - - 4.7 5.2 236 0 -
7.15 [ 06 £ 00 - - - - - 3.3 3.6 173 0 -
7.15 | 08 200 - - ~ - - 2.4 2.7 196 | 146 -
7.15 [ 12100 - - - - - 3.8 4.0 178 | 588 -
7-15 15t 00 - - - - - 3.3 8.6 221 158 -
7.15 | 18 v 00 - - - - - 2.5 2.6 260 73 -
7.15 | 21100 - - - - - 4.2 - 47 0 -
7.16 | 00300 - - - - - 4.8 - 53 0 -
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Table 3 (Z1)
Tianshan GL.No. 1 (43°05’N, 48°86’E, 4010m a.s.l.) MDs8707E3
Date | Time [|AT(3¢) [TA(60) | AT(150) | RH(150) | WS (30) |[WS (60)| WS(150) | WD Séll?) RN
’ : 1
(1987) | M.S.T T T T % m/s m/s m/s deg. [W/m*|W/n
7-16 03 ¢ 00 - - - - - 4.1 = 31— —o0- =
7-16 | 06 t 00 - - - - - 1.5 - 7 76 -
7.16 | 09 100 - - - - - 1.6 - 48| 279 -
7.16 | 12 : 00 - - - ~ - 2.2 2.4 44 | 424 -
7.16 | 15300 - - -~ - - 1.9 2.1 40 | 662 -
7-16 | 18100 1.9 1.9 2.0 94 1.8 1.9 2.0 339 30 | —8¢
7.16 |21t00| —1.8 -0.5 -0.1 97 1.3 1.4 1.3 241 o | —8
7.17 | 00200 [ —1.2 -0.3 -0.3 100 2.9 3.1 3.5 18 o | —82
7.17 | 0300 | —3.2 -1.8 -1.3 100 1.5 1.6 1.6 192 o | —2¢f
7.17 |o06r00| —-0.5 -0.5 0.0 96 1.4 1.5 1.5 134 102 | —22
7.17 | 09 00 9.6 4.1 4.5 74 0.9 1.0 1.0 257 459 121
717 12 t 00 7.8 4.4 5.6 85 0.8 0.6 0.6 227 367 91
7.17 | 15 100 - - - - 0.4 0.6 0.6 321 33 -
7.°7 18 ¢+ 00 0.2 0.5 0.5 99 1.9 2.3 2.6 185 49 | —18
7.17 | 21100 0.0 0.0 -0.4 .85 - - - 48 0 -6
7.18 [ 00100 | —3.1 -0.8 -0.9 77 - - - 71 o| —26
7.18 (03300 | -2.5 | —2.5 ~2.5 96 ~ - - 66 0 0
7.18 06100 | —1.1 -1.6 -1.8 96 ~ -~ - 60 0 0
7.18 09 1 00 0.0 -0.4 ~0.3 99 - 2.7 3.5 44| 378 4
718 | 1200 (0.5 0.6 -0.3 100 - 4.6 5.6 5t 612 24
7.18 15100 | —0.t -0.1 -1.1 100 - 4.2 5.2 57 | 389 3
7.18 8100 | —p.q 0.2 0.2 93 3.6 3.7 4.1 279 111 | — 58
7.18 | 21100 | —g.9 | ~0.7 -0.6 96 4.2 4.5 5-1 296 0o —70
7.19 100100 | —g.5 [ —0.3 -0.2 99 4.0 4.2 4.8 47 0| —15
7.16 [ 03100 | -y [ -0.7 —-0.6 98 2.4 2.6 2.8 37 0 —24
7.19 | 06100 | —4.5 | —2-9 -2.0 98 1.7 1.8 0.3 205 | ror | —883
7-19 (08 00 6-9 8.7 6.4 27 1.5 1.7 1.8 216 | 783 | ~!
.19 [ 12100 0.7 12.2 10.5 28 1-1 1.4 1.5 15 | 1025 | 147
7.19 151 00 12.6 14.2 12.9 33 0.6 0.7 1.0 22 BO04 175
7.19 [ 18100 | 3.3 4.2 4.5 | 96 1.2 1.5 | 2.0 326 | 40| 7L
7.19 |2ts00| — (.0 0.0 1.0 99 2-0 2.3 1.9 254 o| —83
7.20 | 00 v 00 0.8 1.3 1.8 100 2.5 2.5 2.9 13 o —98
7.20 [ 03800 | —p.4 0.3 0.9 100 2.2 2.8 2.3 157 o| —78
7.20 (061200 —g,q -1.9 -0.4 100 2.0 1.9 0.3 143 | -89 | ~ 53
7.20 | 09 100 6.4 7.7 7.0 81 2.0 2.1 2.1 147 | 760 -
7.20 | 12 1 00 8.1 10.3 9.6 86 1.4 1.7 1.6 188 ( 749 | 156
7.20 ) 15:00 | " 4.8 53 | ., 5.8 82 1.9 2.1, | 2.1 210 | 78| 94
7.20 | 8+00| 3.5 43 | 4.6 97 0.5 0.7 0.6 218 | 72| —28
720 (21500 -0.5 0.3 1.2 100 2.8 2.3 2.4 172 of| —71
7.21 | 001200 3.1 3.5 3.8 98 4.4 4.5 4.9 201 0| —8s8
7.21 [ 03100 2.0 2.6 3.1 100 2.8 2.9 3.2 202 0| —79
7.21 | 06200 2.8 3.2 3.6 96 3.5 3.6 3.9 180 67 | —64
7.21 09 ¢ 00 5.0 5.6 5.1 91 2.3 2.5 2.8 272 279 2
7.21 12 ¢ 00 7.1 8.2 7.7 76 2.0 2.2 2.4 245 | 432 95
7.21 | 15100 4.5 5.2 4.8 87 2.7 2.9 3.3 268 | 197 48
7.21 | 18 £ 00 - 1.9 2.0 100 4.4 4.5 5.0 229 26 -5
7.21 | 21:00 - 3.6 3.9 89 1.9 2.1 1.8 240 0] —60
7.22 [ 00:00 - 4.3 4.4 89 3.2 3.3 3.6 221 0| ~54




Table 3 (#£2)
Tianshan GL.No. 1 (43°05’N, 86°48’E, 4010m a.s.1.) MD8707E3
Date | Time [AT(30) |AT(60) | AT(150) | RN(150) | WS (30) |WS(60)| WS(150) | WD SéE) RN
1

71987) [ M.S.T T T T % m/s m/s m/s deg, |W/m*W/m
7.22 | 03100 3. 3.7 3.8 89 2.2 2.4 2.6 232 0 — 48
7.22 06 ¢ 00 9. 0.6 0.5 . 99 4.0 4.1 4.4 235 10 -5
7.22 | 09 00 ~ 2.2 1.7 89 5.1 5.2 5.7 220 | 253 29
7.22 12 3 00 1.6 3.7 2.9 100 2.1 2.3 2.5 230 | 442 114
7.2 | 15:00 4.1 5.2 4.5 91 1.8 2.0 2.3 30 | 270 48
7.22 18 £ 00 4.2 5.0 5.1 . 92 - - - - - ~15
7.22 | 21100 2.1 2.5 - 29 1.4 1.6 1.9 8 0 —-85
7.28 | 00t 00 2.7 3.1 - 95 2.7 2 3.2 322 0 -79
7.23 | 03100 2.2 2.5 - 92 2.5 2 2.9 326 0 | —87
7.23 | 06100 2.3 2.8 - 26 1.8 2.0 2.2 277 | 69 | — 56
7.28 | 09s00 6.7 7.9 - 72 1.4 1 1.9 11 | 699 149
7.28 | 12 ¢ 00 7.1 8.4 ~ 70 1.2 1. 1.3 120 | 470 186
7.23 | 15100 3.8 4.0 - 94 3.2 3.3 3.7 233 30 20
‘7.28 | 18100 2.9 2.9 100 2.6 2 2.9 357 | 64 | —14
7.23 | 21:00 3.4 8.7 ‘87 1.8 . 2.2 357 0 | —58
7.24 | 00100 1.1 1.7 98 1.2 1.2 278 0 | —74
7.94 | 03100| —1.3 | —0.8 100 2.3 2.5 229 0 - 75
7.24 06 & 00 0.5 1.0 94 1.4 1.7 181 48 - 60
7.24 | 09300 - - - - - - - - | e87 -
7.94 | 12100 6.2 8.0 8.8 69 1.5 5.6 1.7 170 | 420 | 160
7.24 [ 156100 | 6.8 7.6 7.1 85 2.4 1.6 |- 2.8 262 | 874 | 206
7.24 | 18 200 1.3 1.3 | 1.4 100 2.8 2.0 8.1 18 | 20 -
7.24 21100 0.0 0.4 1.4 97 - 1.4 1.4 204 0 -
7.25 [00:00| 2.7 2.9 3.2 Ky 1.8 1.9 2.4 354 0 -
7.25 |03:00 | —0.8 0.2 1.2 100 1.5 1.5 1.5 222 0 ~
7.25 | 06100 2.3 2.8 3.0 98 3.1 3.2 3.5 182 48 -
7.26 | 09100 5.9 6.9 6.0 88 2.2 2.4 2.5 243 | 631 -
7.25 | 12 100 5.1 6.0 6.0 94 1.5 1.8 1.9 262 | 627 -
7.25 | 16100 4.9 5.2 6.1 96 3.6 3.7 4.2 272 | 191 -
7.25 | 18.t 00 - 3.5- 3.6 100 3.4 3.6 4.1 268 41 36
7.25 | 21100 - 3.7 3.9 100 1.6 1.8 1.8 192 o | —13
7.26 | 00100 - 1.5 1.2 86 1.0 1.1 1.6 38 0 0
7.28 03100 ~ - - 95 0.0 0.3 0.8 348 0 -
7.26 | 0600 - - 95 0.7 1.1 1.8 350 11 -
7.26 | 09 ¢+ 00 0.4 0.2 | —-0.3 95 1.2 1.5 1.8 354 | 132 36
7.28 12 ¢ 00 1.1 0.8 -0.1 99 0.0, 0.7 6.9 19 ] 138 (—57
7.26 15 ¢ 00 0.0 -0.4 ~0.6 100 0.1 0.4 0.5 20 69 -11
7.28 18 £ 00 - - - - - - - - - -
7.26 21100 (. = - - - - - - -1 - -
7.97 | 007200 - - - - - - - - - -
7.27 | 03100 - - - - - - - - - -
7.97 | 0600 - - - - - - - - - -
7.27 09 1 00 6.8 1.9 1.6 99 1.6 1.7 .2 25 | 605 54
7.27 | 12300 8.0 2.2 i1 97 2.1 2.4 6 349 | 736 68
7.27° ] 151t 00 1.3 1.0 0.9 98 2.5 2.7 .1' 127 | 623 53
7.27 | 182100 | —1.0 | —1.0 | -1.3 100 4.0 4.2 .9 51 | 185 ?
7.27 | 21400 | ~2.1 -2.0 -2.1 99 2.5 2.7 - 42 0 =17
7.28 06100 —2.2 ~2.0 | —-2.2 99 3.2 3.5 ] 44 o | —10

an .



Table 3 (43)

Tianshan GL -No. ! (43°05’/N, 86°48/F, 4010m a.s.1.) MDs707E3
Date | Time JAT(30)|AT(80)| AT(150) | RH(150) | WS (30) |W 5(60)) WSC150) | WD SG(E) RN
(1987) | M.S.T T T T % m/s m/s m/s deg. W/m12 W/ m
7.28 |03:00( -3.8 | —-3.6 | ~3.5. 100 2.2 2.5 - 28 o | -85
7.28 |[06t00| —3.2 ~2.9 [ -2.p 99 1.6 1.9 - 20 53 | ~64
7.28 | 09+ 00 2.2 2.2 0.8 T 2.1 2.3 2.1 23 | 616 2
7.28 [12100]| 10.2 10.2 6.8 37 0.8 1.0 0.6 359 | 871 126
7.98 | 15100 2.1 2.0 1.2 88 2.3 2.5 2.4 25 | 851 98
7.28 | 181400 1.6 1.5 0.9 96 1.9 2.1 2.0 25 | 197 16
7.28 |[21r00 | ~1.2 -0.6 [ ~o0.8. 97 1.9 2.1 - 256 0 [~114
?7.28 [o0nro00| -1.7 [ -1.5 | ~1.1 72 2.0 2.2 - 345 0 |-118
7.28 | 08100 | -2.0 | ~1.3 | —0.6 51 3.4 3.7 3.4 23 0o | —98
7.2§ 06100 | —3.1 -2.6 | -2.1 58 1.6 1.7 0.8 294 34 | —84
7.29 [ 09100 5.3 6.3 3.7 42 2.0 2.2 2.8 46 | 725 29
7.2 [12100] 12.0 1.1 10.8 25 0.9 1.1 1.1 114 | 965 161
7.29 | 15+ 00 9.6 8.8 - 14 1.7 1.8 1-6 199 [ 768 155
7.29 18 + 00 2.2 2.6 ~ 74 1.4 1.5 0.8 299 47 ~-177
7.29 | 21300 1.9 2.2 - - 3.9 4.0 4.4 -270-' 0 =74
7.30 | 00400 0.9 1.2 - ~ 3.7 3.7 4.1 193 o | —s9
7.30 03000 | —2.0 -1.4 - 99 2.0 2.1 2.3 184 0 - 64
7.30 | 0600 [ —0.1 0.2 - 96 1.7 1.8 3.7 158 49 | — 15
7.80 | 08 f"’ - - - - - - - - - -
7.80 [ 12100 - - - - - - - - - -
7.30 | 150 ool - - - - - - _ - - -
7.30 | 18100 - - - - - - _ - - -
7.30 211200 - - - - - - _ - - -
7.31 | 00«00 - - - - - - - - - -




Table 3 (&)
Tianshan GL.No.t (43°05’N, 86°48/E, 4010m a.s.1.) MD8710E3

Date | Time | AT(30)]AT(60) |AT(150) RH(150) |WS(30) | WS(150) | RN SO | S| SUd

GL! | ECQ| ECQ
(1987 | M.S.T T T T % m/s m/s W/m?| W/m*W/m? W/m'
10.11 03 100 - - - - - - - - - -
10.11 06 t 00 - _ - - - - - - - -
10.11 09 1 00 - _ - - - - - - - -
1011 12 1 00 - - - - - - - - - -
10.11 15100 -5.3 - -6.5 95 - - - - - -
10.11 18100 | ~12.0 -~ | -11.9 00 - - - - - -
10.11 21100 | —12.1 | -12.1 98 - - - - - -
10.12 |00 00| —10.8 _| -10.5 29 - - - - - -
10.12 [ 03100 | —10.2 _{=10.1 97 - - - - - -
1C.12 06 100 | ~10.2 _ | =104 98 - - - - - -
10.12 09 + 00 -9.4 - -9.6 99 - - - - - -
10.12 12 1 00 -17.7 - -8.5 100 - - - - 660 469
10.12 15100 -7.7 - -8.1 100 - - - - | .14t 97
10.12 18 ¢ 00 -9.1. - -8.9 99 - - - - 0 0
10.12 21100 | —12.4 -~ | —10.8 a8 - - - - 0 i
10.13 00 1 00 -g.2 - -g.1 99 - - - - 0 0
10.13 | 03 100 ~-9.1 - -9.0 99 - - - - 0 0
10.13 | 06 100 -9.0 - -9.0 99 - - - - 0 0
10.18 | 09t 00 - 8.7 - -9.2 100 - - - - 122 211
10.13 |12 100 -5.2 - |.--6.9 97 - - - - 609 556
10.18 151 00 -7.2. - -8.2 97 - - - - 200 166
10.13 18100 | —13.5 _ | =13.5 100 - - - - "0 0
10.18 | 21100 | ~ (1.9 ~ | =115 99 - - - - 0 0
10.14 | 00100 | —12.2 - | —12.2 89 - - - - 0 0
10.14 | 03100 —12.8 _ | -12.8 98 - - - - 0 0
10.14 | 06100 | —13.2 - | =132 99 - - - - 0 0
10.14 | ¢9 00| ~12.8 - | —12.8 98 - - - - 386 320
10,14 [ 12 100 | —11.2 - | —11.8 100 - - - - 469 483
10.14 | 15t00 | —10.3 ~ | -10.9 100 - - - - 224 190
10.14 18100 | —11.6 | =117 100 - - - - 0 0
10.14 [21:00 | —12.1 _ | -1z 100 - - - - 0 0
10.15 [ 00:00 | —13.0 ~ | —13.1 100 - - - ~ 0 0
10.15 [ 03:00| ~16.1 | —16.1 99 - - - - 0 )
10.15 | 06100 | —17.4 ~ | —17.3 98 - - - - 0 0
10.15 | 09100 | =12.9. _ | -13.9 100 - - - ~| 182 | 231
10.15 12200 —10.9 | =119 98 2 , - - - 269 379,
10.15 | 15100 [ =11.9 ~ | —12.7 98 - - - - 114 182
10.15 | 18t 00| —19.8 - | —19.8 100 - - - - 0 0
10.15 |21 €00 | —20.5 - | —20.5 100 - - - - 0 0
.10.16 | 0000 [ —21.6 _ | =218 100 - - - - 0 0
10.16 | 03 1 00 - _ - 100 - - - - 0 0
10.16 | 06 100 - - - 99 - - - - 0 0
10.18 09 + 00 - — - 98 - - - - 481 473
10.16 | 12 1 00 - _ | =177 96 - - - - 709 637
10.16 15100 | ~16.5 - | —-17.1 L] - - - - 243 219
10.16 18100 | —19.7 _ -19.7 100 - ~ - - 0 0
10.16 | 21100 [ —20.5 _ | =-20.5 100 - - - - 0 0
10.17 | 00 ¢ 00 - _ | —20.4 97 - - - - 0 0




Date

(1987)
10.
10.
10.

10

10

10

10
10
10

10.
10.

10
10
10

10

10

10

10

10
10

17
17
17

17
10.
10.
10.
10.
10.
10.
10.
.18
10.
10.
10.
10.
10,
10.
10.
10.
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17
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18
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18
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.19
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19
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.20
.20
.20

20
20

.20
.20
.20
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10.

21
21
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10.
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10.
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Table 3 (5
Tianshan GL .No.l (43°05’N, 86°48’E ,4010m a-s.1.) MpDsg7
Time |AT(30) [AT(60) [AT(150) RH(150) [WS(30) |[WS(150) RN | S |S(D)>
) : GL! | ECQ
M.S.T T T T % m/s m/s | W/m? | W/m*W/m?
08 t 00 - - - - - - - - 0
06t 00 - - - 56 - - - - 0
09 t 00 - - - 85 - - - - 471
12 1 00 -10.3 - —10.4 61 - - - - 716
15200 | —12.2 - | -11.0 62 - - - - 41
18100 | —17.2 - | —15.3 81 - - - - 0
2100 - - - 77 - - - - 0
00 00 - - - 77 - - - - 0.
03 £ 00 - - - 76 - - - - 0
06 ¢ 00 - - - 75 - - - - 0
09 ¢ 00 - - - 78 - - - - 449
12 1 00 -9.3 - | —10.2 69 - - - - 709
15100 | —13.7 -1 —-11.6 68 - - - - 48
18¢00 | —18.9 - - 88 - - - - 0
21100 - - - 87 - - - - [}
00 # 00 - - - 87 - - - - 0
03 1 00 - - - 83 - - - - 0
08 500 - - - 87 - - - - 0
09 1 00 - - - 85 - - - - 432
12 1 00 -8.0 . - |- 1.2 85 - - - - 695
15000 —18.3 ( —13.0 | —18.0 80 - - - - 68
18400 | —16.4 | —14.6 | ~14.5 80 - - - - 0
21100 —10.8 | —15.3 | ~15.4 83 - - - - o
00¢00| -16.4°| —15.3 | —-15.8 77 - - - - 0
03¢00 | —1p.1 | —18.1 | —17-1 90 - - - - 0
06100 —20.9( —19.2 | —18.8 94 - - - - 0
09r00| —19.8. —18.7 | —17.0 92 - - - - 378
12100 —11.5( —13.2 [ —13.3 84 1.9 2.2 59 644 670
15200 | —14.8 | —15.2 [ ~15.7 59 3.3 3.6 - 11 371 190
18200 —19.6 | —18.5( ~17.8 100 1.9 2.1 ~ 39 0 0
21100 -18.9 | —18.1| —18.0 100 1.8 2.2 - 47 0 0
00200 ( -17.4| —16.6 | —16.7 85 3.9 4.6 -15 0 0
08200 | —~16.9 | —16.1| —16-2 88 2.7 2.9 -90 0 0
06200 | -16.6| —15.8 | —15.7 70 2.9 3.3 -95 0 0
09100 | —14.4 | —14.2 | —14.1 64 3.0 3.4 — 47 179 347
12 ¢ 00 -8.6 | —-10.7| —10.2 57 1.8 2.1 48 603 621
15400 | ~14.8 | —14.4 [ —13.8 C71 1.6 1.7 -30 206 161
18400 | —-20.7 | —19.2 | —18.3 90 2.1 2.0 -7 0 0
21100 | —19.4| —17.8 [ —17.0 97 2.4 | 2.5: -31 0 <0
00100 | —18.0 | —16.6 | —16.2 96 2.8 | “2i7 -8 0 0
033200 | —-17.6 | —16.8 | —16.3 89 2.2 2.6 -91 0 0
0600 | —16.2 | —15.2 | —14.9 80 3.1 3.8 -93 0 0
09300 | —14.3 | —14.0( —13.7 78 2.6 2.9 -5 69 420
12 1 00 -9.1| —10.5| —10.1 64 2.3 2.8 61 657 664
15000 | —14.1| ~13.5| ~13.8 70 2.8 2.6 -T2 127 41
18100 | —16.3 | —14.7 | = 14.8 78 2.7 2.9 -88 0 0
21v00 [ —16.8 ] —14.5 | =13.4 75 1.7 1.5 - 86 0 0
00200 ) —17.3 | —15.4 [ —14.3 66 3.8 3.9 —108 0 0

10E3

S
EC(
W/m

45€
62¢&
38

(=~

419
608
35

S ©O o ©

406

57

S o o o o

360
568
161

o o o <

324
542
132

o o O © ©

400
582
38

s 20 .



Table 2 (&6)
Tianshan' GL.No.1(43°05’N, 86°48’E, 4010m a.s.].). MD8710E3

Date Time [AT(30) |AT(60) [AT(150)] RH(150) [WS(30) ) WS(i50) | RN SO { S(DY | SU)

GLI | ECQ| ECQ
(1987) | M.S.T T T T % m/s{ m/s | W/m? | W/m?W/m?| W/m?
10.23 | 08100 | ~16.9 | —14.7 | —12.7 55 3.7 3.9 —94 0 0 0
10.23 | 08100 —18.0 | ~16.1| ~13.8 58 3.8 4.2 ~96 0 0 0
10.23 [o0gso00 | —15.6 { —13.0 ] —11.3 53 3.9 4.1 - 55 63 | 433 410
10.23 | 12:00| -8.2| -8.5| -8.5 34 2.6 2.8 89 652 | 666 572
10.23 [ 1500 | —12.1| ~11.2 | ~10.7 39 2.2 2.5 -69 100 37 32
10.28  18:00 | —17.7 | —15.7 | —-13.5 57 3.7 4.2 =97 0 0 0
10.23 | 21:00 ( —14.0 | —13.0| —12.8 62 3.3 3.7 —104 0 0 0
10.24 [00¢00 | ~15.5( —14.1 ) —14.0 76 2.3 2.5 ~-91 0 0 0
10.24 | 033500 ( —16.1 | —14.6 [ —14.0 77 2.6 2.8 —86 0 0 0
10.24 | 06:00 ) —16.5| ~14.9 | —13.7 80 3.0 3.4 —-80 0 0 0
10.24 | 0900 | —18.5 ) —12.4 [ —12.38 84 2.4 2.5 ~ 49 60 | 395 373
10.24 |[12t00( —~8.5| -9.0| -8.0 76 3.5 3.5 67 819 | 643 581
10.24 | 151t 00 -9.7 -9.2 -9.1 74 3.0 3.6 - 62 136 70 61
10.24 | 18100 [ -10.3]| —9.9| —10.0 84 3.8 4.3 -18 0 0 0
10.24 | 21:00 | —13.9 | ~13.7| —14.0 100 2.0 2.5 ©-13 0 0 0
10.25 | 00200 | —16.0 | —15.4 [ —16.0 100 2.6 3.0 -4 0 0 0
10.25 | 03¢00 | —17.0 | ~16.9 | ~15.8 98 2.8 3.3 -62 0 0 0
10.25 | 06t00  —17.0 | — 5.8 —16.7 72 2.9 3.5 —88 0 0 0
10.25 | 092 t00 | —14.7 | —13.9 | —18.8 76 3.8 4.4 -57 93 | 356 378
10.25 (12100 | —15.1 | —14.9 | —15.1 67 5.7 6-4 14 588 | 589 557
10.25 | 15100 | —11.0( ~1$0.5"1 —10.4 78 4.7 5.3 -63 139 86 80
10.25 | 1800 -11.6 | —10.6 [ —10.8 83 5.9 7.0 —96 0 0 0
10.25 [21:00| —11.8 ] —11.0 | —11.1 92 4.4 5.1 ~ 57 0 0 0
10.26 [00:00 | —17.8 ) —17.2 | —17.2 88 4.1 4.7 ~133 0 0 0
10.26 | 03100 [ —14.7 | —14.1 | —14.0 95 5.8 6.8 -89 0 0 0
10.26 | 06t00 | ~14.9 | —14.4 | —14.6 96 4.7 5.8 -83 0 0 0
10.26 [09:00| —13.7| —13.4 [ —13.5 91 4.4 4.9 -35 137 | 388 361
10.26 | 12100 | -7.3( -7.5| -7.5 88 7.8 9.5 42 546 | 575 520
10.26 | 15:00| —10.0 | ~9.8| —9.9 91 6-3 7.3 - 47 108 75 |+ 69
10.26 | 18:00 | -7.1 -6.2 ~6.3 92 7.5 8.2 -58 0 0 0
.0.26 | 21100 -8.0 -5.4 -5.4 88 6.1 7.0 - 88 0 0 0
10.27 |[oo:o00| -7.0) =~6.8]| -7.0 93 6.2 6.8 ~ 74 0 0 0
10.27 |o03:00| ~6.3| —-5.8] —6.0 92 6.6 7.8 -12 8 0 0
10.27 | 06 £ 00 -6.8 -5.9 -8.0 96 6.8 6.8 -91 14 0 0
10.27 Josston| —-6.9| -6.8] -6.6 95 5.2 5.9 -6 253 | 363 307
10.27 |[12¢00| ~7.7| -8.1 -8.0 94 8.5 6.8 8 284 | 245 198
10.27 | 15800 ) —9.3( =-9¢.1| =—-9.7 91 6.2 6.8 -19 162 | 149 113
10.27 | 18:00 | —10.3 -9.7 -9.8 87 5.5 6.0 -41 | 1 0 0
10.27 |21:00 ) —1t.9 | —11.4| —10.9 87 5.2 5.8 -84 1 0 0
10.28 [00:00| —11.6 | —11.6 | ~11.7 29 5.5 5.9 ~ 39 4 0 0
10.28 ) 0300 | —12.6 { ~12.2 | —13.0 94 4.8 5.2 ~26 4 0 0
106.28 06100 | -13.5| ~12.5 [ —12.9 93 5.4 5.9 -29 2 0 0
10.28 | 09:00 | ~15.6 | —15.7 | —15.4 99 2.7 3.0 -4 156 | 142 105
10.28 {12 :00| —16.1| -16.5| —16.9 100 4.3 4.6 15 305 | 318 242
10.28 [ 15:00 | —14.7 | —14.8 | —15.8 98 2.3 2.4 - 10 165 | 159 121
10.28 | 18:00 | ~18.7 { —18.0 [ —18.3 100 4.4 4.7 ~51 -3 0 0
10.28 [21:00] —16.3 | —15.7 | —15.3 97 3.8 4.1 -85 0 0 0
10.29 [o00rt00! —15.6 | —15.3 [ ~15.4 92 4.7 5.3 ~94 1 0 0




Table 3 (43£7)
Tianshan GL No-1 (43°05’N, 86°48'E, 4010m a.s.[ ) MD&710E3

Date Time |AT(30) [AT(60) |AT(150)f RH(150) |WS(30)] WS(150) | RN SO | S| S

GLI |ECQ| ECQ
(1987) | M.S.T T ko T % m/s m/s | W/m? |W/m? (W/m®) W/m?
19.2¢ [08:00(|-16.9 | —15-9 | —16.3 91 2.0 2.1 -175 -3 0 0
1p.29 | 06r+00 |-17.1 | —16.2 [ —16.2 98 1.9 2.1 - 50 -1 0 0
1o.26 | 09:00 |-y6.0 | —16.2 | —15.6 99 3.4 3.5 - 64 70 | 253 230
10.29 12: 00 |—12.9 | —14.1 | —14.1 97 2.6 2.7 45 478 | 484 395
10.29 | 15200 |—14.8 | —15.0 ) —15.8 96 1.1 1.2 -2 123 | 116 89
1o.29 | 18:00 |—18.5| —17.9 | —18.4 29 0.9 1.0 -8 -3 0 0
10.29 21+00 [—19.20 | —18.8 | —18.8 100 1.1 1.4 -3 ~4 0 0
10.30 [ 0000 |—y8.5| —18.3 | —18.7 100 1.2 4.6 - 15 0 0 0
10.30 | 03:00 |—18.5| — 18,1 | —19.0 100 5.4 5.6 -9 -6 0 0
10.30 | 06200 |—49.0 | —18.3 [ —19.7 100 3.7 3.9 ~20 1 0 0
10.30 | 09100 |—5y 5| —2i.2 | —21.1 100 3.7 3.8 — 34 185 | 374 371
10.30 | 12 ¢00 {7 8| —19.0| —19.2 100 3.4 3.6 65 613 | 804 6§02
10.80 (15100 |=5; 3| —20.9 | —21.8 28 5.8 5.8 - 66 93 57 52
10.30 | 18100 (755 5 | —21.9 | —22.0 96 3.9 4.0 -92 1 0 0
10.80 | 21100 (—pq,7| —22.1| —20.9 83 3.4 3.5 -78 2 0 0
10.81 [ 0000 |—9y | —20.7| —20.1 81 3.0 | - 3.t -7 4 0 0
10.31 | 03:00|—5,5 7( —21.8 | —21.0 79 2.5 2.4 - 72 0 0 0
10.31 [ 068200 |~9y g | —21.3( —21.1 82 2.1 2.1 -173 4 0 0
10.31 | 09300 |=py o | —23.3[ —21.8 86 2.8 2.6 - 64 60 | 408 418
10.31 1200 |[“qg.5 | —18.7 | —12.8 72 1.5 1.6 74 579 583 529
1o.31 [15v00 =5y (| —20.6 | —20.8 100 3.8 3.9 ~ 55 89 48 39
10.31 [ 18100 |T9g | —22.4| —22.8 100 3.7 3.9 ~29 -2 0 0
10.81 [21200 |7pq 5| —22.7| ~22.9 100 3.9 4.2 —-22 2 0 0
11.01 [ 00100 =5y 5 | —20.0( —20.0 96 4:1 4.3 -9 1 0 0
11.01 [ 03100 |~ (g 4| —18.4| —18.2 o1 2.7 2.9 - 74 0 0 o
11.01 (06200 [~(q.8| —16.7| —16.7 93 2.8 8.0 - 83 1 0 0
I1.010 | 09100 |=y7 ,| —16.5( —16.4 89 3.0 3.2 -77 (. 61 | 869 374
11,01 [ 12100 |~45.5 | —16.2 | —16.2 80 4.4 4.5 75 616 | 614 568
11.01 | 16+ 00 [Tyg.7 | —15.7 | —15.9 81 4.2 4.5 - 88 52 47 49
11,01 18:00 |~ 14.8 | —14.1( —14.2 74 3.8 4.1 - 86 0 0 0
11.0% 21200 {—15.8 | —14.6 | —14.7 77 3.4 3-8 -84 (1] 0 0
11.02 00:00 |—17.0 [ —15.9 | ~15.8 76 3.6 3.9 -90 3 0 0
11,02 | 03:00 |~ 17.7 | ~16.5 | —16.9 82 4.2 4.5 -9 -3 0 0
11.02 [o06:t00|—17.7 ] —16.7| —16-8 86 2.9 "3.1 - 80 2 0 0
11.02 [ 08:00|~18.1| —17.2 | ~17.0 87 4.2 4.5 - 78 54 | 345 355
11.02 12 ¢ 00 - | —14.7| —14.8 91 3.8 4.0 75 599 | 605 551
11.02 [ 152 00 - | —~t6.2 | —16.3 90 ! 4.7 5.1 -88 45 44 35
11.02 18 + 00 - | —16.2 ) —16.0 86 2.8 3.1 -179 ~2 0 0
11.02 (21100 - | —17.5| —17.2 8§ 2.0 2.0 -81 -2 0 0
11.03 | 00100 -1 —-15.6 | —15.6 83 2.9 | 8.3 —-88 2 0 0
11.03 03100 - | —17.8 ) —17.1 81 2.8 2.8 =86 3 0 -
11.03 | 06t 00 - | —17.4| —17.0 80 2.7 2.8 - 87 ] 0 -
£1.03 [ 0900 - | ~16.6 ] —15.0 79 2.8 2.8 -85 53 | 350 -
11.03 12 1+ 00 - | 17| —11.3 73 2.6 2.9 79 698 598 -
11.03 16 1 00 - -14.5 | —13.9 77 2.3 2.6 -84 42 38 -
11.03 18 1 00 -] ~-14.0( —13.6 80 2.6 2.7 - 73 3 0 -
11.03 [ 21100 -] =11.7] —-12.0 79 4.8 4.7 - 34 0 0 -
11.04 | 00t 00 -] -13.1 | ~13.4 83 5.3 5.8 -94 2 [} -

¢34 .




Table 3 (#8)

Tianshan GL .No.1 (43°05’N, 86°48’E, 4 010m a.s.[.)

MD8710E3

Date | Time |AT(30) [AT(60) [AT(150) RH(150) [WS(30)| WS(150)
(1887 | M.S.T T T T % m/s m/s
11.04 | 0300 - - - - 3.9 4.5
11.04 | 06:00 - - - - 5.7 6.2
11.04 | 091100 - - - - 3.7 4.1
11.04 12 5 00 - - - - 5.5 6.0
11.04 15100 - = ~ - 4.8 4.7
I1.04 | 1800 - - - - 3.1 3.4
11.04 {21300 - - - = 1.8 1.9
11.05 [ 0000 - - - = 2.2 2.6
15,05 08 ¢ 00 - —15.0 [ —14.4 84 2.0 2.2
11.05 06 s g0 - -14.5 | —14.2 86 3.0 3.2
11.05 (09100 - -12.0| —11.6 74 2.5 2.7
11.05 | 12 :+ 00 - -10.7 | ~10.8 92 2.7 3.0
11.05 | 15: 00 - ~12.0 | —12.1 96 2.5 2.9
11.06 | 18 : 00 - —12.8 | —13.1 100 1.9 2.1
11.05 | 211200 - -12.0 | —11.9 100 2.9 3.1
11.08 00 : 00 - ~12.6 | —-11.9 LT:] 8.2 3.5
11.06 [ 03100 - -11.5 [ —11.2 97 2.7 2.9
17.08 ( 06 : 00 - -12.4 { ~11.8 96 3.4 3.9
11.06 09 : 00 - -10.0 ] —10.0 98 2.7 2.9 .
11.08 | 12 200 - -9.4 -9.5 99 8.6 3.8
11.06 15t 00 - -8.9 -9.2 98 2.9 3.2
11.06 | 18 1 00 - -11.2 { —11.6 100 4.0 4.5
11.08 | 2100 - | —11.1) =11.3 o8 3.3 3.8
11.07 | 00100 ~ ~18.8 | -138.0 95 3.1 3.3
11.07 [ 03+:00 - | -9 ) -12.4 75 2.1 2.3
11.07 | 06100 - -11.3] —10.9 80 3.2 3.5
11.07 | 08100 -~ | -9.9| -10.1 90 2.5 | 2.8
11.07 | 12 £ 00 - -8.3 -8.4 88 3.2 3.8
11.07 | 15500 - -10.0 | -10.2 9B 3.1 3.3
11i07 18 : 00 - —10.5 | —10/6 99 2.4 2.7
11.07 | 21100 - ~10.7 [ ~10.7 97 2.8 2.9
11.08 | 00 100 - -10.1( -10.0 95 2.6 2.9
11.08 | 03t 00 - -8.6 -8.4 87 3.1 3.7
11.08 | 06t 00 - -7.2 -7.1 84 5.3 5.7
11.08 | 09 100 - -5.3 -5.2 79 6.4 6.6
11.08 | 12 00 - - - - - -
11.08 | 15:00 - - - - - -
11.08 18 : 00 - - - - - -
11.08 | 21t00 - - - - - -
11.09 | 00 o0 - - - - - -

RN
W/m?

-93
~ 80
— 43
81
- 66
-~ 88
-90
-96
-78
-84
- 69

7
-84
~ 43
_56
~-178
— 64
— 45
~36

16

-3
- 62
-84
-75
-74
—24
68
- 57
—i75
- 71
- 78
- 76
- 87
—-25

S S| s
GL1 |ECQ| ECQ
W/m?| W/n?| W/m?

-9 0 -
-1 0 -
140 | 280 -
584 | 579 -
85 84 -
-3 0 -
-2 0 -
-9 0 -
-1 0 -
1 0 -
56 | 812 -
489 | 575 -
42 38 -
1 0 -
-1 0 -
0 0 -
- 0 -
-1 0 -
141 | 211 -
81z | 548 -
180 | 106 -
—2 0 -
— 0 -
6 0 -

1 0 -

2 0 -
161 | 288 -
556 | 544 -
94 54 -
0 0 -

0 0 -

3 0 -
-1 o -
—4 0 -
164 | 295 -
- | s03 -

e 35



Table 3 (9O

Tianshan GI.No.1 (43°05’N, 86°48/E,4 010m 8.s.1.) MD8801E3
Date Time |AT GOIAT60) [AT(150) RH(150) | W 5(30)[ WS(150) | RN S(D) [SCUY | S (D
GLt (GL1 | ECQ

(1988) [M.S.T T T © % m/s m/s W/m? | W/m?|W/m? W/m?
1.23 | 03100 - - - - - - - _ _ _
1.23 | 06100 - - - - - - _ _ _ B
1.28 | 09 ro00 - - _ _ _ _ _ R _ _
1.25 | 12:00| —18.7| —18.6 [ —18.7 100 - - - - - -
1.28 | 16100 | —21.0 | —21.1| =20.5 99 - - - - - _
1.28 | 18t00 | —22.5| —22.7 [ —21.8 98 - - _ ~ _ _
1.23 | 21200 [ —21.7| —21.9 | —20.6 100 - - - - - _
1.24 ) 00800 ) —22.0 | —22.0 | —20.6 100 - - - - -~ -
1.24 | 03400 | —21.4 | —21.4) —-20.5 96 - - - - - -
1.24 | 06100 | —22.0 [ —22.0 | —20.7 97 - - - - - -
1.24 | 0900 | —19.3 | —168,0 | —18.0 96 - - - - - -
1.24 ) 12:00 ) —17.4 - —17.4 93 - - - - - -
1.24 | 15400 | —23.0 | —21.7 | —20.8 100 - - - - - -
1.24 | 18200 | —23.1 | —22.4 | —21.5 89 - - - - - -
1.24 | 21200 —22.9| —22.3| —-21.5 100 - - - - - —
1.256 | 0000 | —20.9 | —20.6 | —20.2 100 - - - - - -
1.26 | 0300 | —28.7 | —-22.4 | —-21.5 99 - - - - - -
1.25 | 0600 | —28.5[ ~22.3| —21.7 99 - - - - - -
1.26 | 09100 | —18.7] —18.8 | ~18.5 99 - - - - - —
1.25 | 12400 | —17.0 - | -17.5 97 - - - - - -
.25 [ 15100 | —19.1 - | -19.1 100 . ~ - - - - -
1.25 | 18200 | —15.6 - | —18.4 99 - - - - - -
1.26 | 21¢00 | —20.3 - | —20.1 99 - - - - - _
L 26 0000 | —22.6 - | —22.0 100 - - - - - _
1.26 | 03t00 | —21.4 - | -2t.0 92 - - - - - _
1.26 0600 | —20.6 - -20.2 93 - - - - - -
1.26 09 100 | —19.7 - ~19.6 93 - - - - - _
1.26 12100 —17.4| ~16.8 | —17.6 91 - - - - - 461
1.28 | 15100 | —18.5| —18.0 | —18.2 90 - - - - - 333
1.26 | 1800 | —18.9 | —18.5| —18.9 90 - - - - - N
1.26 | 21100 | ~16.1| —18.6 | —18.8 91 - - - - - 0
1.27 | 0000 | —19.0 [ —18.5 | —18.7 94 - - - - - a
1.27 |o03tco| —18.7| —18.4 | —18.6 94 - - - - - 0
1.27 |06r00 | —19.1 | —18.8 | —18.9 95 - - - - - 0
t.27 |ogso0 | —18.7! —18.2 | —18.8 97 - - - - - 121
1.27 | 12t00| —18.2 | —17.7 [ —18.3 97 - - - - - 278
127 | 15100 | —18.7 | -18.3| —18.8 98 - - - - N
1.27 | 1800 | —15.7 | —18.4 | —19.4 97 - - - - - 0
1.27 21200 | —21.2 | —20.7 | —21.1 99 - - - - - 0
1.28 | 0000 | —21.7 | —21.1 | —21.3 99 - - - - - 0
1.28 [ 0300 | —22.3 | —22.0 | —-21.9 100 - - - - - 0
1.28 | 06:00| —19.9| —19.4 | ~13.3 93 - - - - - 0
1.28 | 09100 | —21.1| —20.3 | —19.8 93 -~ - - - - 201
1.28 | 12:00| —16.1| —15.7 | —16.9 96 - - - - - 198
1.28 | 15100 | —18.1 | —17.6 | =17.8 99 - - - - - 298
1.28 | 18:t00 | —23.1| —22.4 | —21.8 100 - - - - - 0
1.28 | 21100 | ~22.3 [ —21.8| —21.5 100 - - - - - 0
1.20 | 00¢00 | ~20.8] —20.2 | —20.0 99 - - - - - 0




fahfe 3

&210)

Tianshan' GL.No.1 (43° 057N, 86° 48’E, 4010m a-s-£.)

MDs8o1E3

Date | Time |ATGO|ATGO|AT(50 RH(150) |WS(30)[WS(150) | RN S |SW) | S (D)

GL1 GLt1} ECQ
1988) | M.S.T| C T T- % m/s m/s W/m? | W/m?|W/m? W/m?
1.20 | 03100 | —-21.6 | —21.0 | —20.5 99 - - - - - 0
1.29 | 06100 | —22.0| —21.2| =20.7 29 - - - - - 0
1.29 00100 | —22.5| —21.4| —20.9 99 - - - - - 232
1.29 | 12100 —18.7 | —=18.3 | —18.8 100 - - - - - 520
1.2 | 15%00 | =17.7 | —17.8 | —17.7 100 2.9 3.3 3 443 | 133 106
1.29 | 18v00 ] —18.2| —17.9| —18.0.| 100 3.4 3.6 —28 ) 491 5 0
1.29 21¢00 | —18.8 | —17.8 | —17.9 99 4.8 5.0 =77 683 3 0
1.30 | 00+00 | —22.1| —21.3| —20.5 100 2.0 2.2 - 73 292 2 0
1.30 03:00 | —20.6 | —19.8{ —19.3 100 2.8 3.1 -63 -3 -3 0
1.30 [ 06100 | —19.5| —19.0 | —18.7 98 2.8 3.4 -70 -3 | -1 0
1.30 0000 | —18.8| —18.3 | —18.2 99 2.4 2.8 -62 30 30 201
1.30 [ 1200 —13.4 —13.0] —14.1 97 2.3 2.7 63 532 363 512
1.30 | 15100 | —16.3 | —15.8 [ =15.8 97 3.3 3.7 -73 28 26 343
1.30 18¢00 | —17.8| —16.9 | —16.3 92 2.3 2.8 -175 0 2 0
1.30 | 2100 | —18.5 [ —17.6 [ —16.4 83 - 2.7 3.0 - 69 -1 0 0
1.31 [ ooto00| —17.6) —16.6 | —15.6 76 2.4 2.8 S-T4 2 0 0
1.31 03100 | —17.4| —16.4 | —15.8 76 2.3 2.3 -85 1 -1 0
1.8t | 06%00 | —13.6 | —13.0 | -12.7 63 3.3 3.7 -93 2 1 0
1.3t 09¢00 | —14.0 | —13.3 | ~12.7 61 1.6 1.9 - 54 43 39 198
1.31 12 1 00 - - -9.5 51 1.7 2.0 71 529 | 357 504
1.31 | 15100 | —13.7 | —13.2 | —13.4 75 2.6 3.2 23 151 | 111 213
1.31 | 18300 | —19.3 | —18.6 | —18.1 88 1.5 1.5 ~59 -2 | -1 0
1.31 | 21+v00 | —16.0 | —15.7 | —15.6 89 3.1 3.7 - 27 -2 1 0
2.01 [ 00500 | —16.6 | —16.3 | —16.3 100 4.2 4.9 -0 2 2 0
2.01 | 03100 | —16.7 | —16.4 | —16.4 | 100 3.8 4.3 —69 —-1 3 0
2.01 | 0600 | —17.7 | —17.2 | —17.0 100 3.1 8.7 - 87 2 { 0
2.01 | 0900 | —16.8 | —15.5| ~14.3 74 2.3 2.7 -1 27 | T2 221
2.01 | 12t00 | - g.6| -8.7| -9.6 61 2.9 3.5 75 Bse | 1 522
2.01 | 1500 | —12.4| —11.8 | —12.1 66 4.6 5.3 ~36 111 83 255
2.01 | 18+00{ —12.6 | —12.0 | —12.1¢ 72 3.5 4.0 - 87 -2 -] —1 0
2.01 | 21t00| —15.2| —14.4| —13.8 78 2.2 2.5 —62 i 0 0
2.02 | 00300 —13.1| —12.7 | —12.7 77 4.2 5.0 - 78 o | 1 0
2.02 | 03200 —12.8| —11.7 | —11.6 76 4.8 5.5 —82 1 1 0
2.02 | 06100 | —12.0| —11.5| —11.8 77 4.0 4.7 —65 0 0 0
2.02 09200 | —12.3| —11.6| —11.7 76 5.1 5.9 -85 59 44 210
2.02 /| 12¢00 | - 9.7 | -9.2| —98.8|: 70 4.7, 5.4, 56 532 | 346 498
2.02 15300 | —10.2 -9.7 | —10.0 73 4.5 5.2 - 20 221 | 146 322
2.02 18200 [ —12.5 | —11.9 [ —11.8 87 4.3 5.1° -5 68 0 0
2.02 | 21200| —12.5| —11.8 | —12.0 88 5.1 5.9 71 77 | -1 0
2.03 | 00t00 | —32.0 | —11.8 [ —11.6 87 4.6 5.3 -1 2 1 0
2.03 | 03:00] —10.0| -9.5| -9.5 82 7.1 8.3 0 0 0 °
2.08 | 06:00 | —10.7 | —10.2 | —10.2 94 4.7 5.8 0 0 0 0
2,03 | 09r00 | —-10.3] -9.7| ~9.9 96 5.7 6.7 0 93 61 113
2.03 12 ¢ 00 -7.3 -6.7| ~7.8 91 4.6 5.7 0 494 ) 344 525
2.03 | 15:00 - - - - 5.1 6.1 7 231 0 278
2.03 | 1800 - - - - 4.4 5.3 0 0 0 0
2.03 | 2100 - - - - 3.5 4.2 0 0 0 0
2.04 00 1 00 - - - - 6.4 7.6 0 0 0 0




Fable 3 (ﬁﬂ\)

Tianshan GL.No.1 (43°05’N, 86°48/E, 4010m a-5.1) MD388C1E3
Date Time | AT(30)] AT(80)|AT(150) RH(150) |W S(30) WS(150) | RN S |SY | S
GL1 | GL1 | ECQ
(1988) | M.S.T © © T % m/s m/s W/m? | W/m?W/n? W/m?
2.04 | 03100 - - - - .4 0 0 0 0
2.04 | 06300 - - - - 6 0 0 0 0
2.04 | 09100 - - - - 0 51 23 242
2.04 12 1 CO - - - - - - - 316 533
2.04 15t 00 - - - - - - - - 129 168
2.04 18.3 00 - - - - - - - - 0 0
2.04 | 21100 - - - - - - - - 0 0
2.05 | 00100 - - - - - - - - 0 0
2.05 | 03100 - - - - - - - - n 4
2.05. | 06100 - - - - - - - - 0 0
2.05- | 09100 - - - - - - - - 64 94
2.05 12 £ 00 - - - - - - - - 149 167
2.05 15100 - - - - - - - - 95 82
2.05 18 1 00 - - - - - - - - 0 0
2.05 | 21100 - - - - - - - - 0 0
2.06 00100 - - - - - - - — 0 -
2.06 | 03100 - - - - - - - - 0 -
2.06 | 06100 - - - - - - - - 0 -
2.06 09 :900 - - - - - - - — 112 -
2.06 12 ¢ 00 - - - - - ~ - - 320 -
2.06 151 00 - - - - - - - - 181 -
2.06 18 1 00 - - - - - - - - 1 -
2.06 2100 - - - - - - - - 0 -
2.07 | 00:00 - - - - - - - - 0 -
2.07 | 0300 - - - - - - - - 0 -
2.07 | 08500 - - - - - - - _ 0 -
2.07 09100 - - - - - - - _ 104 -
2.07 12 ¢ 00 - - - - - - - — 433 -
2.07 15200 | —14.2 - -13.4 - - - - - 257 -
2.07 1800 | —18.5 | —15.1 | —14.7 - - - - - 4 -
2.07 213200 | —15.9 | —15.2 | —15.2 - - - - _ 0 -
2.08 00100 | ~16.3 | —15.6 | —15.4 - - - - _ 0 -
2.08 03t00 | —16.9 | —16.2 | —16.3 - - - - — 0 -
2.08 [ 06300 | —17.9| —17.3 | —17.2 - - - - _ 0 -
2.08 [ 09:00 | —17.3| —16.9| —17.8 - - - - - 147 -
2.08 12100 | —18.0- - | —-16.6 - S - - 324 -
2.08 | 15200 | —17.0 - | -16.9 - - - - _ | 238 -
2.08 18100 [ —23.5 | —22.7| —~22.7 - - - - - -0 -
2.08 [ 21300 | —24.0 | —23.4| —23.3 - - - - _ 0 -
2.09 | 00:00 | —23.4 ~ | —23.3 - - - - - 0 -
2.09 | 03:00 | —25.2 - | -24.4 - - - - B 0 -
2.09 | 06200 —23.5 - | —22.8 - - - - _ 0 -
2.09 09:00 | —21.6 - | -21.7 - - - - _ 124 -
2.09 | 12800 | —21.0 - | —22.8 - - - - — | 353 -
2.09 15 1 00 - - - - - - - _ - -
2.09 | 187100 - - - - - - - _ - _
2.09 [ 21:00 - - - - - - - _ - -
2.10 00+ 00 - - - - - - - _ - -

¢ 38«



Table- 3 (812)

MD8804E3

Tianshan ~ GL.No.t (43°95’N, 86°42/E, 4010m a.s.!.)
Date | Time [AT(30)] AT(60)|AT(150) RH(150) | WS(30)| WS(150)| RN S (SU) | S
: , GL:1 ! GL1| ECQ
(1988) | M.S.T T T T % m/s m/s W/m? W/mz‘W/m2 W/m?2
4.06 | 0300 - - - - - - - - - -
4.06 | 06100 = - - - - - - - - ~
4.06 | 09+00 - - - - - - - - - =
4.06 | 12+ 00 - - - - - - - - -
4.06 [ 15100 - | -10.1] -10.86 82 3.9 4 44.2 | 540 | 469 -
406 | 18t00| —13.3| 12,6 —12.7 | 85 4.7 5 -73.1 27 33 71
4.06 | 21100 | —13.6| —12.8 | —12.8 82 3.5 4 -88.9 0 0 0
4.07 | 0000 | —13.1 ] —12.1 | —12.1 73 3.2 3. ~84.8 0 0 0
4.07 (03:00 | —12.6] —11.7 | —11.7 79 3.3 4. -85.1 0 0 0
4.07 | 06100 | —12.4 | —11.6| —11.4 79 2.8 3.2 -83.4 15 10 5
4.07 (09100 | -9.4| —-7.6| -7.9 73 3.4 4.1 -26.8 | 570 | 455 491
4.07 [ 12t00( -7.2( -5.1| -5.6 63 4.1 4.8 46.8 [ 835 | 631 682
4.07 (15200 ~7.2| =583 -5.7 73 3.9 4.8 30.8 | 568 ( 416 601
4.07 {18300 ) -8.2| -7.2) -7.4 78 3.1 3.7 ~50.6 49 44 87
4.07 {2°200| -9.6( —8.5[ -—8.1 81 2.2 2.7 -53.4 0 0 0
4.08 [ 0000 -s.0| =-7.9( -7.8 77 2.0 2.5 -50.1 0 0 0
408 | 03100 | —11.1| -9.6| —s.6| 69 2.3 2.5 -35.7 0 0 0
4.08 -l 06100 | -9.4( -—-8.4| -g.2 73 © 1.4 1.7 -14.4 8 5 0
4.08 | 09100 | —6.0| -3.9 -3.8 67 2.0 2.4 -22.7 | 491 | 428 437
4.08 | 12:00| —-4.4( -2.3| —~3.0) - T1 2.6 3.0 45.9 ( 788 | 584 756
4.08 1500 | —16.3 ( ~14.7T| —35.1 27 3.2 4.1 67.9 | 574 |} 476 831
4.08 | 18:00 | ~7.1] -6.2| —g.3 7. 2.8 3.3 —-78.8 14 16 100
4.08 | 20100 | ~20.6| —20.5| —20.5 10 3.0 3.6 -83.3 0 0 0
4.09 | 00£00) —~15.56 | —13.2 | —y1.5 87 2.0 2.1 —-47.5 0 0 0
4.09 | 03300 —19.1| —18.7| —yg.5 86 2.0° 2.4 -21.9 0 0 0
4.09 | 06:00| —19.9 [ —18.4 | —yg.2 33 2.4 2.6 -42.0 8 9 i
4.09 [ 0900 - - - - 2.9 8.4 -8.9 | 366 | 311 329
4.09 | 1200 - - - - 4.3 5.2 67.8 | 850 | 668 800
4.00 | 15100 - - - - 4.2 5.1 27.7 | 446 | 864 463
4.09 | 18100 - - - - 1.4 1.8 -0.8 53 47 60
4.09 | 21300 - - - - 1.6 2.0 -2.7 0 0 0
4.10 | 00:00 - - - - 1.4 1.7 2.3 0 0 0
4.10 | 03:00 - - - - 3.3 3.8 -18.1 0 0 0
4.10 | 0600 - - - - 2.3 2.7 - 53.9 21 18 4
4.10 | 09t 00 - - - - . 3.5 4.1 —58.0 | 675 | 558 691
4.10 | 1200 - - - - 2.8 3.5 31.9.] 980 | 745 932
4.10 | 15700 ~ - - ~ 2.2, 2.6 0.4 | 733 | 608 740
4.10 | 18100 - ~ - - 3.6 4.0 -84.8 26 13 98
4.10 | 2100 - - - - 3.8 4.3 —88.0 0 0 0
4.11 | 0000 - - - - 3.5 3.9 -93.5 0 0 0
4.11 | 03:00 - - - - - - - - - 0
4.11 | 06100 - - - - - - - - - 4
4,11 09t 00 - - _ - - - - - - 574
4.11 12 00 - - _ - - - - - - 828
411 | 15100 —-6.3| —3.5| _g.4 28 3.8 4.7 64.4 | 720 | 475 733
411 | 18100 ) -9.6| -8.7| _g.3 54 3.7 4.6 -90.4 35 23 98
4.11 211 00| -10.2 -~9.5 —-8.7 52 4.0 5.0 -78.9 0 0 0
4.12 [ 00:00 | —12.4 | ~11.0 [ _g 5 45 2.4 2.8 ~64.6 0 ) 0




Tianshan GL.No.1 (43°05’N, ©86°48’E, 4010m a.s.1.)

Date | Time [AT(0)
1988) | M.S-T c

4.12 03:00( —10.6
4.12 06t 00 —-18.5
4.12 09 : 00 —4.4
4.12 12 £ 00 —4.0
4.12 15 £ 00 -1.8
4.12 18 1 00 —-8.6
4.12 21 t00 -11.8
4.13 0000 | —11.1
4.13 0300 -16.8
4.13 06 t00 | -13.5
4.13 09 : 00 -7.0
4.13 12 £ 00 -4.3
4.13 15 '»00 -1.7
4,13 | 18300 | —12.1
4.13 [ 21100 —13.4
4.14 00:00 | —13.9
4.14 03t 00 —-13.9
4.14 06300 | —14.1
4.14 09 00 -4.3
4.14 | 12100 -5.5
4.14 | 1500 | -—-3.8
4.14 18 200 -9.0
4.14 | 21100 | —14.6
4.15 00300 | —15.0
4.15 0300 | —q13.8
4.16 06200 | —~12.9
4.15 [ 09100 _ g 7
4.15 | 12100 — g.p
4.15 151001 — g.0
4,15 18 3 00 —13.1
4.15 [ 21:00 | —q3.7
4.18 00+00 | ~13.5
4.16 03:00 | —13.4
416 | 06100 ) —1a.8
4.16 09 ¢ 00 -8.8
4.16 12 ¢ 00 -4.6
4.18 | 15100 —4.8
4.16 18 t 00 -8.6
4.16 21200 | ~12.1
4.17 1 0000 | —g.6
4.17 03100 -8.9
4.17 | 08500 —5.4
4.17 08 00 -1.3
4.17 12 1 00 -1.2
4.17 15100 -2.0
4.17 18 £ 00 —-3.8
4.17 (21100 -4.2
4.18 00 1 00 -7.7

AT60)

T

-9,
-12.
- 1.
- 1.

0
-1

—-11.
~10.
- 14.

—12.

= 12.
-12.
~-12.
—-12.
-13.
-6,
—4.
—4.
—-8.
~11.
-9.
-8.
-4.
-1.
-1,

N‘N'QQOoo:.o-:-mwmwmobwwbmumwmuomopwoquwwm«)wl\"oo:bbwN.u

Table 3 (&13)

MD8804E3
ATG50) RH(150) |W S(30) WS(150) [ RN S(D) {S<UY | S(Dy
GL1 |GL1: | ECQ
T % m/s m/s W/m? | W/m?W/m? W/m?
-8.3 61 2.2 2.6 -18.1 0 0 0
-10.8 67 3.2 3.8 -55.5 38 28 0
-2.1 54 1.6 2.0 —-2.1| 520 | 4086 445
-2.9 65 2.9 3.5 90.6 | 911 | 679 910
-1.4 B1 2.9 2.4 98.4 | 770 | 548 574
-7.8] 80 3.0 3.6 ~20.0| 48 | 32 83
-11.2 100 1.0 1.4 3.3 0 0 0
-10.4 98 1.4 1.8 3.7 0 0 0
-13.8 99 1.5 1.8 22.1 0 Q 0
—12.4 89 1.7 2.2 5.4 15 14 4
-17.8 90 2.7 3.4 —88.2 | 541 ) 506 455
-6.1 .80 2.6 3.2 45.1 | 763 | 623 719
-3.3 78 1.1 1.4 7.3 443 | 382 472
-10.4 85 1.7 2.2 ~61.6 31 28 78
~-12.0 99 2.9 3.8 —45.8 0 0 0
-12.5 99 2.4 3.3 -24.2 0 0 0
—-10.6 74 2.5 2.9 —-61.6 0 0 0
-10.8 65 2.6 2.8 -19.6 32 24 7
~5.4 33 1.9 2.5 ~23.3 | 550 | 443 526
-4.3 64 2.5 3.1 50.3 | 914 | 698 814
-3.3 59 1.9 2.4 39.0 639 497 713
~8.1 76 2.6 3.0 -55.0 60 61 94
-10.8 96 2.5 3.0 -62.3 0 0 0
—-12.1 98 3.1 3.9 -65.8 0 0 0
—12.2 99 1.9 2.8 —62.4 0 0 0
-11.2 94 1.5 1.9 -31.8 36 15 13
~9.6 94 4.1 5.3 18.4 | 535 | 434 326
-8.7 85 3.6 4.4 35.2 | 863 | 801 943
-8.8 76 4.8 5.3 88.7 | 894 | 703 650
-12.2 78 3.9 4.8 -179.3 42 53 108
-12.8 65 4.0 4.8 -99.3 0 0 0
-12.5 53 2.4 2.9 -90.9 0 0 0
-12.4 47 1.9 2.8 -85.8 0 0 0
~13.0 | 50 2.4 3.1 - 78.6 26 10 11
-8.1 28 1.8 2.3 -82.6 | 686 | 524 803
-4.1 27 17 | 2 62.0 | 982 | 737 921
—4.7 33 2.7 3.8/ 51.7 741 548 733
-7.6 46 3.0 3.7 -93.3 25 22 70
-9.0 50 4.3 5.4 -99.2 0 0 0
-8.3 46 4.2 4.8 ~105.7 0 0 0
-8.3 43 4.5 5.4 -103.3 0 0 0
—4.4 29 5.3 3.9 -102.9 21 7 13
-0.2 11 2.9 3.7 -9.5 705 515 625
—0.9 11 3.5 4.4 67.2 ( o83 | 732 | " 838
-1.5 35 4.2 5.0 49.0 | 723 | 557 738
-2.8 47 3.8 4.7 -106.8 19 24 69
-2.9 40 1.7 2.1 -89.5 0 0 0
-4.6 34 2.3 2.9 —-94.9 0 0 0

e 40«



Table 3 (&=14)
Tianshan ~ GL.No.1 (43°05’N, 86 48’E, 4010m a.5.1.) MDsggc4E3
Date Time | AT(30)| AT(80)|AT(150) RH(150) | WS(30) WSC15¢) | RN S (SU) | SD)
GL1 | GL1| ECQ
(1988) | M.S.T c T C % “m/s m/s W/m? | W/m2W/m? W/m'
|

4.18 | 031:00 | —10.4 - ~6.0 38 2.5 2.9 -81.6 0 0 0
4.18 | 06t00 | ~9.9 - ~6.8 46 1.8 1.9 -58.6 26 13 25
4.18 | 00100 | —2.1 - ~2.4 38 1.7 2.1 -3.7| 521 | 463 581
4.18 | 12100| -5.9 - -s.8 65 2.6 3.2 10.0 | 3io |264 207
4.18 15200 | -7-) - -7.1 86 2.3 2.8 2.7) 231 | 2086 159
4.18 18100 | —10-8 - | -10.5 92 4.3 5.5 - 7.2 61 60 73
4.18 | 21100 | —12.7 - | —12.1 92 2.6 3.2 -80.6 0. 0 0
4.19 | 00t 00 | —13.8 - —13.1 88 2.3 2.8 -86.1 0 0 0
4.10 0300 | —14.0 - | —12.8 84 2.9 3.6. -88.8 0 0 0
4.19 06 t00 | —13.4 - | -12.5 78 2.8 3.4 —88.2 19 14 15
419 | 09:00 | ~—9.1 - -8.8 60 3.9 4.9 -8.9 | 728 | 541 - 653
419 12 * 00 -5.8 - -5.8 52 2.0 2.5 47.7 | 1001 750 936
4.19 | 15100 | - 1.5 - -1.8 36 0.8 1.2 20.0 | 738 | 568 734
4.19 18100 | —11.2 - -9.6 75 1.2 1.4 -32.7 37 44 52
4.19 | 21100 | —15.7 - | —t3.5 09 1.7 1.9 -23.3 0 9 0
4.20 | 00100 | —14.4 ~| -12.3 87 2.1 2.5 - 44.1 0 0 0
4.20 | 03100 | —14.6 — | —12.4 80 1.9 2.2 -53.1 0 0 0
4.20 | o6ro00 | —-17.3 | -12.9 81 2.8 3.0 -57.4 23 18 17
4.20 | o9rou| -—5.7 -| -s2 61 2.2 2.9 10.4 | 722 | 545 643
4.20 | 12+00| -5.7| -6.4| —6.0 61 2.6 3.8 74.3 | ess | 739 940
4.20 | 15100 | -4.3| —-4.8[ —4.6 41 2.0 . 2.5 64.1 | 731 | 558 718
4.20 | 48100 | -10.1] -9.0| -8.7 58 1.8 2.3 - 59.2 37 31 75
4.20 | 2100 ) —10.4| -9.5| -9.5 70 3.0 3.7 —82.9 0 0 0
4.21 00t00 | —12.5 | —11.2 [ —10.7 80 3.7 4.5 -81.2 0 0 0
1.21 03:00 | —14.8 12.7| —11.4 96 3.1l 3.8 ~74.9 0 o 0
4.21 06100 | —15.6 | —12.6 | —t1.1 90 2.4 2.3 —64.6 30 31 15
4:21 [ opto0| —-4.3| —-4.7| -4.3 59 1.5 1.8 13.7 | 716 | 648 632
421 | 12500 - - ~ - . - - - - 912
4.21 15100 - - ~ - - - - - - 724
4.21 18 t 00 - - - - - - - - - 64
4.21 21100 - - - - - - - — - 0
4.22 00+ 00 - - - - - - - - - ¢




Table 4 E/vap‘?ra.’tion rate determined by Lys;ime:feF

Tianshan GL. No-1 (43°08’N, 86°48’E, 4010m z.5.1.)

No.

=~ R K- T 7 B Y 7 R )

L T T R T I N R R R N N N O T T e
o o e W D e O e B g ok W N A O DB o ® N e BN

Date

(1987)

8.15
8.15
8.15
8.15
8.15
B.15
8.15
8.15
8.15
8.15
8.15
8.15
8.15
8.15
8.15
8.15
8.15
8.15
8.15
8.16
8.16
8.16
8.16
8.16.
8.16
8.16
8.16
8.16
8.16
8.16
8.16
8.16
8.16
8.16
8.16
8.16
8.16
8.16
8.16

Bigg-
M.S.T

06
07
07
07
10
10
10
i1

12

12

12

15
16
15
15
i7
17
17
17
06
06
08
07
09
09
09
09
11
1t

t 58
£ 02
106
11
17
124
¢34
¢ 59
t 04
t 08
t24
t 11
t 15
t 19
r23
t24

332
49
t 55

102

+ 00 -

t 09
215
€21
103
108
' 13

t 46
t 10

£ 22
25
128

End Evaporation Date Bigg- End Evaporat:
M.S.T mg/m?s No- (i987) | M.S.T M.S.T mg/m?
09 * 50 -5.8 40 | 8.16" | 1602 171 (5 -6.6
09 ¢ 54 ~9.2 41 8.16 14+ 50 16+ 42 ~9.9
09 * 57 T-6.9 42 8.18 14 1 56 16 + 48 -7.4
10 02 -17.3 43 | 8.16 | 15:01 | 16153 -5.2
11 %45 -12.5 44 8.16 15106 |- 1658 -5.5-
1148 -12.3 45 8.16 1512 17104 -5.5
11151 -10.7 46 | 8.16 15117 171 10 L -7
14t 46 -4.1 47 8.16 16 1 45 06 41 -3.1
14 49 ~9.2 48 8.16 18 + 50 06 * 46 —2
14 ¢ 53 -2.5 49 8.16 16 ¢ 56 06 t 49 -2.2
14 %55 —-11.4 50 8.16 17301 06t 54 -2.6
1724 -8.3 51 8.16 17307 06 ¢ 58 ~1.8
17 ¥ 27 -7.8 62 8.16 17 ¢ 13 0703 -1.7
17130 -6.8 - 63 8.17 06 * 49 08 t 52 -31.4
17t 32 ~10.2 54 8.17 06 t 54 08155 —37.8
06 49 L~ 14.7 55 8.17 06 t 58 08157 -36.5
06t 55 - 14.8 56 8.17 07103 09 : 00 —31.2
06 59 ~15.7 57 8.17 00 v 14 10 ¢ 50 -2.9
07102 —12.1 s8 | 8.17 | o917 10 & 59 ~8.1
o8t 54 ~20.4 59 8.17 09 t22 11 %06 -6.6
09 106 - 18.4 60 8.17 09 26 11112 -8.5
0g 18 -21.1 61 8.17 00+29 11816 -10.3
09t 18 -15.7 62 8.17 09 1 32 tre21 -8.2
1050 —11.9 63 8.17 10 t 57 12 1 49 - 16
10 * 55 —14.8 64 8.17 11t08 12 t B4 -9.9
11200 -12.5 65 8.17 11108 13 5 00 -11.7
11 108 —14.4 66 8.17 11114 13209 -~13.2
12 ' 46 -8 67 8.17 11119 1315 -12.5
12 48 -6.9 68 8.17 11424 13120 -11.9
12 * 51 —8.4 69 8.17 12:5{2 14 3 49 - 14.1
12 2 63 ~1.8 70 8.17 12 t 57 14 2 57 —11.5
08 * 48 - 32 71 8.17 13312 15108 -14.7
08150 | —30.6 2 | 817 | 13var | 15015 ~15.8
14 * 48 -12 73 8.17 18228 16128 -_-14.9
14 * 58 - 10.4 74 8.17 14 ¢ 53 16 ¢ 52 —20.3
14 ¢ 56 -21.2 75 8.17 15t 00 16+ 59 —19-1
15103 -10.9 76 8.17 1606 171 05 -16.8
15t 00 -11.8 77 8.17 15613 (1711 -22.2
15 ¢ 15 -17.4 78 8.17 15 19 17+ 17 ~17.5




Table 4(&1)

I Date Bigg Exnd Evaporation Date Bigg- End Evaporatior
Noo | ey | MosT | MosT | mgrmrs | | Geen) | MS.T | MS.T | wg/ms
% 8§17 1527 17 ¢ 22 -22.8 118 8.20 071! 09+ 18 =13
80 8.17 16 ¢ 54 06 t 54 -3.9 119 8.20 07 14 09 ¢ 35 -12.2
81 8.17 17103 06 ¢t 58 -3.8 120 8.20 10 * 49 12 ¢ 28 -10.4
89 8.17 17508 07103 -3.8 . 121 8.20 102563 [ 12130 —~ 10
83 8.17 17t 14 | 07107 -3.6 122 8.20 | 10 %57 12+ 32 -5.1
84 .17 17+ 19 07t 10 -3.3 123 8.20 11 ¢00 12 ¢ 33 -8.2
85 8.17 17225 07t 14 -3.2 124 8.20 11104 12 135 -3.8
36 8.18 06 1 54 09 1 05 -10 126 | 8.20 11407 12+ 36 -3.1
87 8.18 06t 68 09t 10 -9.4 126 8.20 14123 151t 30 -7.2
88 8.18 07t03 09115 -8.4 127 8.20 1428 15 ¢ 81 -7.7
89 8.18 0707 09223 -9.1 128 8.20 14 ¢ 32 15 ¢ 37 - 4.2
90 8.18 07+ 10 0929 -8.% 129 8.20 14 ¢ 35 15138 ;6.6
9t 8.18 09 108 10 £ 50 -3.8 130 8.20 1'_4'37 152 40 - 5.F
92 | 8.18 | 05113 10 3 55 5.4 131 | 8.21 ) 0653 | 0852 -10.4
93 $.18 09 ¢ 20 10 ¢ 59 ~10.4 132 8.21 08t 57 08t 57 -10.9
o4 | 8.18 | osr28 | 11:05 —€.3 133 | 8.21 | o7ror | 09101 -0.2
95 8.18 09132 1110 -5.6 134 | 8.21 07104 092086 —g.é
96 ( 8.18 09 138 11115 6.4 135 | 8.21 | 07:08 [ 09:11 -17.8
97 | 8.18 10 * 52 12 t 52 —5.2 136 | 8.21 | o7r11l .| 0923 -10.4
08 8.18 10 % 67 12 158 ~4.8 137 8.21 08 1 55 10 * 51 —7.1
99 8.18 11102 13 1 04 -8.5 138 8.21 08 1 59 10 ¥ 57 -8.8
100 8.18 11107 13109 - 7.9 139 8.21 09 ¢ 04 11+ 00 -8.3
101 8.18 1112 13 ¢ 15 -5.6 140 8.21 09 109 11t 06 -8.3
102 8.18 1118 18 £ 20 -5.7 141 8.21 09 ¢ 14 11111 -6.5
103 8.19 144 48 16 ¢ 50 -9 142 8.21 09 +26 11+ 18 -6.8
104 | 8.19 14151 16155 - 11.7 143 | 8.21 10 * 54 122 49 ~17.3
105 | 8.1 141 54 17 2 01 -12.5 144 | 8.21 11600 | 12654 -17.3
106 8.19 14 * 56 17807 ~16.8 145 8.21 11:04 | 12159 —9.6
107 | 8.19 14159 1712 —12.4 146 | 8.21 11409 13 104 -6 |
108 8.19 15102 17+ 18 —-13.4 147 | 8.21 1Le16 13+ 11 .o-12
109 8.19 16 1 53 06 1 51 0.5 148 B.21 11121 13 ¢ 17 -11.3
110 8.19 16 1 68 06 ¢ 55 1.2 149 8.21 12 ¢ 52 14 1 60 -8.2
111 8.19 17404 0701 0.7 150 8.21 12t 87 14 1 56 ‘ -8.7"
112 8.19 17410 072086 1.1 151 8.21 18102 15 1 01 -7.5
113 8.19 17t 14 07t 14 1.1 152 8.21 13107 15106 -8.1
164 8.20 06151 | 08149 -13.4 153 8.21 131 14 15112 -6.4
115 8.20 06 ! 65 08t 55 -~ 11.5 154 8.21 13 120 1619 -8.1
116 8.20 07201 09 t 61 -13.8 155 8.21 14 153 16 1 52 - 14.5
117 8.20 07t086 0909 -9.5 156 8.21 14 59 16 + 57 ~156-2




Table 4 CE2)

Date Bigg- End Evaporation Date Bigg- End Evaporai
Yol G | Ms.T MST | mg/mis| | CGoen| MST | MST | mg/m?
157 8.21 15+ 04 17 2 02 —16.9 196 8.23 071 10 09 : 00 -17-5
158 8.21 151 10 17108 ~18.1 196 8.23 07+ 14 09 03 ~4.4
1569 8.21 15t 16 17313 -18.3 197 8.23 08 t 52 10 : 56 —11.1
160 8.21 15122 171t 19 -17.1 198 8.23 08+ 54 11101 -10.3
161 8.21 16 t 55 06 £ 53 -11 199 8.23 08 1 56 1106 -11.1
162 8.21 17 5 00 06 * 59 -7.4 200 8.23 08 1+ 58 1111 -8.3
163 | 8.21 17106 07303 -9.6 201 8.23 09 t 00 11116 -8.1
164 8.21 1712 11 0707 -1.5 202 8.23 09 :03 11+ 22 ~7.9
165 8.21 17117 07+ 11 -6.5 203 8.23 10459 12 + 54 ~12.6
166 | s.21 | 17122 | 07:16 -5.8 204 | 8.23 | 11:04 | 12158 —12.7
167 8.22 06t 53 08t 53 - 15.5 205 8.23 11109 13302 -12.2
168 8.22 06 ¢ 59 08 t 58 -16.8 206 8.23 11414 13206 -12.8
169 8.22 07103 09 t 04 -14.8 207 8.23 1121 13+ 11 - 15
170 8.22 07307 08t 09 —-17 208 8.23 12 1 56 14134 -10.6
171 8.22 0711 09t 15 -15.6 209 2.23 13300 14+ 38 -7.7
172 8.22 071 15 09 120 ~16.5 219 8.23 13t 05 14 ¢ 44 -8.4
173 8.22 08 1 56 10 * 52 - 11.3 211 8.23 13109 14+ 48 -8.4
174 8.22 09 02 10 ¢ 87 - 14.4 212 8.23 13114 14 1 55 -8.2
175 8.22 [ 09107 (1101 -10.3 213 8.23 13120 1506 -8.6
176 8.22 09 ¢t 13 1108 -11.4 214 10.19 113 59 13t 14 -7.4
177 8.22 09t 18 11¢ 14 -12.5 215 | 10-19 12 £ 02 13+ 19 - 15.2
178 8.22 09 t24 11121 -11.8 216 | 10-19 12 1 05 13520 -10.1
179 8.22 10 ¢ 54 12 ¢ 53 -4.6 217 | 10.19 12107 13821 —12.1
180 8.22 10 & 59 12 ¢ 57 -5.8 218 | 11.03 12 ¢ 41 131 53 -11.5
1817 | 8.22 11+ 05 13101 -5.3 219 | 11.03 12 144. | 13154 -9.9
182 8.22 11110 13+ 06 ~-6.5 220 | 11.03 12 1 47 13t 56 -13
183 8.22 1117 13 £ 10 -5.5 221 | 11.03 12 1 51 13 ¢ 58 -9.3
184 8.22 11123 13115 ~9.2 222 1.31 11:07 (3149 ~9.4
135 8.22 12 3 55 14 1 51 71 223 1.31 11+ 30 13 ¢ 46 -8.8
186 8.22 12 ¢ 59 14 1 64 -9 224 1.31 11t 12 13 ¢ 44 -6.4
187 8.22 13 104 14 ¢ 58 -8.5 225 1.81 11307 13121 -4.6
188 8.22 18 * 08 15 4 02 -5.4 226 1.31 1110 | 13122 -6.8
189 8.22 13113 15107 -7.9 227 1.31 i1e 12 13 423 -5.8
190 8.22 13 ¢ 17 151 11 -7.3 228 4.20 12 1 42 13+ 34 -26.5
191 8.23 0663 08 * 52 -8.7 229 4.20 12 t 45 13 ¢ 35 -26.2
192 8.23 06 68 08 * 54 -8.9 230 4.20 12 1 46 13337 -23
193 8.23 07:03 08 t 56 -9.2 231 4.20 12 + 48 13 : 38 -22.1
104 8.23 07106 08 t 58 -6.8

© 44 -
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1.5cm, BEBR 3mm, BKEMI.O7m. SEPEEEHRRTHERENELES U
WHNERR, SMNPEEENMES.7Tcm, R 3em, FERE 3mm, I 1—8 HRECH
) 4r514180.09¢m, 151.7cm, 130.8¢m, 112cm, 91.8cm - 70.7cm s 50.6cm ,
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5.2 BRIGESRE

Fok A BN K KB BN R RS A K ERRK SR ERE & M A K
e NSBAEE,LE—FP BRBE 0 CEL P RBMIEI0ERK GRRLUWES
KBEED) , BEBXIAKNEBISHFEAF MRS T AN, I RMEL 347 T 0
B, #3EEBEE GWHIR1: 1000, XEEE129.5cm)

%3 BRSIERNENEENE R IR

WX % #18 (m) BOH % f KFE (m) W (m)
No. 1 166 A 17°48/ 150;5 | 48.24
No.2 160 18°057 144.6 4721
No.3 156 18019’ 140.6 46.54
No.4 154 180107 139.0 : 45.62
No.s 168 ‘ 17°286’ 153 47.98
No.6 170 17° 155.5 ' 47.53
No.7 182 16°167 187.6 48.93
No.8 175 15°33 162.2 ‘ 45.20
No.9 68 80147 66.6 9.64
No.to B g° ’ 60.5 9.58
No. 11 47.5 o eeast 1 ‘ 463 o 7“77.57

" No. 12 1 ks | Cogesor |7 s | )‘7.‘12“'

5.3 EHRTTHBHWE

(1) W RERYBERAN: F4ESARAEELREEEER ¥ 6 0 IE
B, NEATE 6 ARERGLNATHERBARE, SEBELHRA N len, FH

%4 §$4$ﬁﬁﬁ%$ﬂﬁ&ﬂ‘!§{k

- Igﬁiﬁﬁ' (em) BHHE 1986.7.22 (BE) 1987.6.5 1988.8.6
x ® 5 .
No.1 5 4 5.4
No.2 5.4 4.5 6
No.3 5.3 4.3 5.8
No.4 4.8 3.9 5.4
No.s 5.4 5.2 6.2
No.s 5 4.8 5.4

0. 7cm T 8 BEARBEBAEY, SEEH A FUHL. 5cn, FH T Scm.



(2) HERMAE: WRIHZE 20 SOIM 5T 25 vk v s A3 Ak
M1986, 1987, 1988 =MEEMBWERE, KARNRBREEEEHEM GE5) .

85 BRIBREHERELE

ARFES 1 ’ 2 3 4 , 5 6 J 7 | 8 9 10 11 12 13 ‘ 14 | 15
WREL 9.6 ) 10.9 11.9] 15.7| 16.5] 50.5| 52.5| 56.6] 58.8 [ 59.7 | 61.9 | 64.3 | 64.7 | 66.6 | 67.7
19864 REBEX | | [ | | [ { | f | | | [ | |
(em) | 9.8 | 11.1) 12.5| 13.8) 43.5/ 60.7) 52.7| 57| 59 |61.6| 62 | 64.4]64.8|66.7]|67.8
B B o.zlo.z'o.e 1 zs.oloz 0.2[0.4(0.2 l1.9 fo.]l o.x, o.1l o.1lo.1
(em) .
ﬁaﬁi%liz 8 4‘5‘6|7|8|9,10,11|12‘13,14]15 16
BRER®| 0.5 | 11.0] 12.0| 13.9| 15.5) 52.7| 55.4| 56.6| 58.9| 55.8( 61.9( 62.5| 64.3| 64.7 | 66.4 | 67.7
(em) | 9.9 | f1.2| 12.5| 14.1| 43.4| 52.9| 65.7| 67.1| 59.2| 61.6] 62.1) 62.7| 64.5 64.8 | 66.5 | 67.8
@!ﬁﬁ“ﬁ, 0.4 | 0.2 | 0.5 { 0.2 |27.9 0.2 [ 0.3 , 0.5 | 0.3 ] 1.8 | 0.2 I 6.2 | 0.2 l 0.1 , 0.1 0.1
(cm) |
HEFE 1| 2 3'4'5'6‘7’8‘9,10‘11‘12'13|14‘15‘16|‘17 18
BWREE| 9.7 11 |12.3[15.5[43.5(45.4]60.5|52.7|56.7 67.8) 59.1| 59.8] 61.9| 62.6| 64.4| 64.8 66.4{ 67.7
08848 KE® ||| 1] | | i ] | [ | |
(em) | 10 [11.2|12.742.2[43.9]45.6] 51 |52.9 57 | 61.7] 59.3 61.7) 62.1| 62.8) 64.6) 65 | 66.7) 67.8
%ﬁ%ﬁ 0.3 0.2] 0.4[26.7 0.4, 0.2| 0.5 o.zl 0.3 i 3.9 | 0.2 | 1.9 [ 0.2 | 0.2 | 0.2 [o.z“| 0.3 | 0.1
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WLERMRER T AR RE RS R IKEHS., X—ZIHRE W IR R
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AKNGHABRERUIEY LA2. 2kmit, ABBEMKHFERERNFEREE HiA
B (E1), HRAF 4 5%, EFRUWHEE 2 K. SH7EHIR2500—3 400mi

I ET

Heas [=]xuw Q
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el

© 3309

©3405.
°
3075

® 2908

- @3117

A1 ITHEXKFEREHE

P, KBENO0.6—1.4km, TER0.05—0.4km* (£ 1) ., HIERBARLSHiEY B i
B , EIRAUSRAR Y SR B, BB, W R EWTE (B2, H3) , HSikIgk



F1 BRNTESTEE

- R A KR E FRER 1S 4 b
f 2 ﬁ%m%% [ (m? (m) " (m) (km) (km?)
1 3813 2 920 3 340 1.41 0.368
BREER 4 )
2 3818 3060 3 426 1.13 0.4
1 3309 2520 2 750 0.52 0.06
o— |
2 3405 2 460 2 720 0.58 0.053
a B
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M
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M2 BEAEEN1SRANANERRE
3700 -
3500 H
g E _
& 3300 x i
] i
# : ;
3100 |
: !
!
|

- “--:—-—---’.’g-3

2700

T 1600 2400

B3 B 1S A v T

IETEARADL. BFEREMN I 2 FRANT KRB ERRRR, DREELYEE
EIRELAHE (E3) . : o



BEREER AT EN, WERHTAER)REEHEER, A5)0arsbok
M LBR O AR T iR X, B R A B R T W R A .,
B2 BAKN B THERERNKY “V” B, ZANEHEE, HNETER, =B H#
BYRBTEMN, BRAKNEHERNBEENRT. TREMCHARES B, B
B BHNE. HABRYEENERANES., BE. |

MEXEHERERE R, ERESHE, BULAKIAEEYE X FEREEY
BAK, EEEEEER, WELE, FERSESTE, HRAEEENLEAR,
BR— ARG, SERIEARERIL. AUV THE B X370—420m, #AEH
W, HARBSH. '

FERWNIEHE WL WEL, FER—SMHEE (B1), Hi KRS R2540mEk
A, FEkE., BREEEESR, SKIRTBAR, BERERL0.2kn?,

2 ABRNKBEERESBREX

AEERSE, BRIRELREME, FRER LMW EERE. MERREN
2ERWIHETRENBTE, RSKSRKEEE, BOLTRTRS, HRRT
H92 B Ak A B

Johnson (1978) ¥IBF W4 K RE S U BER AL, AR EH
WIRE RS EA LRNE, REREXMHER NN ERSZE, SHARERMNKE
ATRNESSEFESEREAEEREL . ANERIIHARRERE, BERETHHN
WAAKN TS ERERE R, BTHUERKEHRER., KERE E N 38—45°F
#H, SFREREBYRYLTARRENHEE, ATSRIEANSEST, WEABYSS
BRAREERELESSAER, FBEHETRIMEWRINIK. B—ITERERETN N
VB, VBB RS 400mAR, M KT K KBIE &R E, TWEFLNR
EERKEEABRA. KEDBEREETHHEE. RERWNHHERHERRRKN ARG R
3600m A4, THRARA KN AT 220K 36 BE A% R 3 400—3 600m MW B EEE R,
AREREENA KN BT HRKEFETHSY. BTEKRENLBESRAR)
%A,

AR MR T E W) R, B TR FRM T kB a s,
HREET S RIER A L MAEER . A TE & 0F, S8 N5 IRS 600—3 800m,
B H % ¥ $R3300—3 400m, SEBAFFWER SR RFILE, BN R & Biel
(BE4#520—3054E) W—E& =Kk JEE }93500—3 600m, BT LB MK (BE A
15 000—20 0002) R — R R F H3 700—3 800m CHZ A, 1981) . BHMENTXRR B
W LR AR, REEE L, WALER B KINTY, HEREIEKEES
20—30J74F, ERFERE “kI” HREM, MAKNSHKREE %, RTEERRE
AR S, XWERELERBKNEY, HERRENE R LEFEEFTER,
HEB20—30T 82 A, STHTFRKBRGTATREES, MTEBRE. HlE
¥, ARIBERERTHBRMES . NEAHRHER, FETHER K K P P
9. BN 7E LRIV IRR W vk T R B S 4R3 000mZE A (ERE, 1981 o



EX—EEET, UNKKEHER, FTXMERNARIRRET 6 6. 0 x &
BUWNA I TR B2 500mz A, LRH3400mZER, BT 5 )1 T RS ke
YR B TS Y
BB, BEASFFAHBERRKEKSE L NGRS 600mA R (kikiE, 1981), &,
BEEN, BERENETRINTREEREEN., SR, WK1,
VHIRK ELRYIES 300—3400mA R, AERMNBHIEREREE, BEINEE W, B —5&
KT RE R R T 4E B AR RO Tk G AE , BSBEREE W T AN, B3Rk
T O MR S B L M8 00—900m . ZERCREMABEUIR, MZMBLZ K, IFFEE Rk
W, BETOREENSE, HEE LRI,
S WERIBRAERE , R SR B KR R R A, S RIS RN B
RN ol B % R. RHRATEERL NN, BER, T 7F 5 4k
B, FHZRENEKIFRERS, SERLSERTEONF LR EERY,
223 AHR 38 7 6 1L 9545 2 4 0 T — A LR BB

Hat: RIWGSSRIHEARETIAHRATBRANE, BEBE,

& % % B

EHR, 1951, RS EAFAEOERN. KIEE, 3 GHR 5763

R, 1981, RUSRARFNEHNTREL. KNEL, s CGHRD: 106—113

@2%, 1981, ;eaemﬁg@z:a?mmmuam ﬁiJllﬂﬁ;t, 3 (B 24—35

[ohnson,P G 19782 Rock glaciersy glacml and nou-‘glamal or1gms ZAHS—AZSH No.126,285—294

a. t



- R BEAFOERX SR KA
T RS A I AL 5 52

% 7j§;EF

i

1 5]
TIRY ML ST ERSE, RBETIRYHEEMIATRE. R KNIESSEE
B R s E R BT, TIUURMEN SRS AN LB RSB
B, 1978—19794, L& RFTRIBILABTSTBN B SExd A R FURA AR 94T T R 400
3, A RAFE XA R EIKE | AR FBRASHGTRRIR., RE. SHEREASET
Bk (RZA, 1981; EW%%, 1981a, by ZMM %, 1981) , 19884 5 —6
A EE5X2¥EHarry ZilliacuslEERFR TR EE =% . ZH45 Hiy
WETE, NI RYNBRAY SR ERFIENRET THR.

2 Bt 5 &%
RETEHANEMZRNBIVARSE SR TE, ERAEARHILBEYHTHE,

2.1 B K # % (Roundness' Index)

X—FikELHCailleux (1961) R, ﬁﬁi{ﬁ%%%ﬁr‘ﬁ B, Zilliacus
(1987) TEHEF LM De Geer kBE (I ERZ “ERKBE” ) i, RIHER
TRFTE, WTHRAKENIERERURTER— Mg RH 7.

ﬁ%ﬁﬁ~ﬁﬁﬁ,ﬁm%%@ﬁc>meaqu§mﬁﬁWEoﬁﬁ%@
SEAFAE SR B BEHR S (1) &R

: I= —I:-X 1000 ' (0 <I<1000)

R, rABARRRANNYEYE (mn) 3 LIYFAKREKE (un) . ‘

rERERN BT ER, SARBERANERETHE, ERERAE TN Wﬁﬂj’
BREHERE. FREEFNGARANEST, BREETELOB—EREREREN
YH. RIS, Eﬁ“%ﬁhﬁﬂiﬁ%y‘cﬁﬁﬁﬁ, D) (A B 1 mm B [FL B A AL 1Y ﬁ’b‘ﬁ
L, Eﬁiﬂﬂlﬁ‘:’tﬁ*ﬁﬁfhﬂgl’ﬂw@, BIT e ih e .

SSONERF BA-W B S, Wbk HE R B R /M, ;ﬁ-*ﬁ%ﬁﬁglﬁﬁg'}{
i Cvariation) o SR BT A fE B, :jﬂtﬁ‘FiﬁJ{E (mean value) , ERBMLL
BHHE (median value) , BEBIMERSOCHRAMSHF LS, B d & HKH



BWE, HRBERKPERE (mode class) .

o B & AR FEAMNRY BT T BEREST . BERNE 1 BE 1R,
50( 11 12 13 14
9
~— 30.
b
B’
10} é g
0
$0 8 9 7
’g‘%o /gL
%
&
10F
0 : }
50 2 r [ [ s
: !
% g
lO _J_ k (
200 400 200 4007 0 .--200 400 T 200 400 Q 200
B B f” S
M1 SEAFEEREKAREGTEEYR C20mm)
WEAHFE (HLHB5%1FBX)
21 RNEBEAFAIEMEFFXERAYEEESNBER
2 REBRB L E i | e Rk BAEBAH
1 [ R B ER AR KTRY, BH2 130m 168 | 173.22 | 200 -249 313 - 47=266
2 (SR, 110km +800m ¥ ¥ B AR KM K 165 | 167.12 | 100 - 148 296~ 43 =253
3 BKEHE,ERNKIonL B To.smBEHE, 3450m 113 | 118.12 | 50-99 214—54=160
i SREBERFY, EMRSE, ¥R 4250 93 7| 115.26 | 50-a09 258 —50=208
6 (BEHEHMT108kmBEHR, BRI 200mZ M EBEDFH| o0 85.18 | 60-199 178 - 41= 137"
6 |3 BRIAZZIKE, WR3700m, 69 85.78 | ,60-99 205 =43 =162
7 [T BRIMNKPIKE, RET 3 —4mib, WH3 700m 71 86.94 | 50-99 200-36=164
B |k ok T R A B | 112 |135.46 | s0-09 421-35=386
2 lﬁ&»ﬂﬁﬂﬁiﬁi}i? t—2mik, 3140m a.s.1. 120 | 141.54 | 100- 149 444 =40 =404
10 [FEEKSR, KFRARZEUT 1 —2mit, 103 | 115.5 | s0-99 $87 - 36=1351
11 J108km + 800m M 34 B B IRER , Bk 3 145m 138 [ 152.8 | 50-099 381-50=331
12 108km+900m5ﬁﬁzﬁﬁ 108 99.3 | 50-99 240~ 41 =189
13 uokm%‘ﬁ—%ﬁﬂﬁ*ﬁwmﬁwﬁf 138 | 130.92 123:‘?24 300—48=25§
14 %mﬁ#m@%ﬁ,ﬁm 200m 125 | 127.66 | 100 — 149 286 - 47=239




2.2 = H 4B #§ (Two-dimensional orientation)

ZHAN, FERBESKMOHEIIRIE. HNBHERE—MEAEEN, BE
&@ﬁ?ZOmm%ﬁESO/‘, TR Hh B W BT L, IR R T VKB 2 S 1 Rl A K
MAMEARIBEZ TR RRERNEZE, HICREER#TRESENT, KRGk
NEE L R & RKRETTAL (Peferred orientation)

EAREFET AR EREE#AT THE, KERNE 2 &% 2 fir.

A2 FAAXRBYZ_SHAHE (HERRI0%AWRE,
RERFKNERE, REEE 2FEXE)

%2 ABYRBE-SERANRLE

IR
"":‘!‘5“.5'5'!‘

KBk KB AR BB R P Es |BET KR

=2 RNBAYP Y XBREHER ZERH E: A ] H R | RRBFE
) ) % | () ()
1 1B YN Z /0 ok BT YK BE 3 ity P30 B 3R (3 800m) 195 960/270 | 12 260 285
2 S BUIAGH B2 KB (3700m) 250 330 12.6 330 " 340
3 Hig108km + 900m 2 SR B 200 220 16 225 290

2.3 = 8 4H ¥J (Three—dimensional orientation)

ZHAWERFOERE W R HFIRE, KRS R, BT R
AERBZBANE, JHEREEA BT SRR TT B2 %R, AR K-S SRR 7k
Il (Up-glacierfDown-—glacier)  ARZWELRME 3 kE3



°

ARSI ZZLEWE (H55K SFIXE)

B 3
%3 THAZPzZELHARNBRLER
‘ BRI | BEENT | BE/EEHG RHBANE | & 5o xp
2= 2R AR E 140 4 1 4 B4R f FhBR | U=@RKkl
(9B (%) ® | p=wmwm |
ERE-IFF S S F3 ¥ : oogo
1 | gy vk B 5 4 G 800m) 22 7. 0 i D 20°-25°D
2 %t&gggﬁgﬁmﬁgbwm 64, . Py 4 l U 10°—20°U

2.4 B E 4 ¥ (Grain-size Analysis)

ERBEE, BEAT0mnMEE, PEAL ] kg2 GWRR. RS, EIN KK
—EWBEIRR, ERARLRKGHRGA S, AEEFAREER T HKE, 58
EEMIL R M EAS. HTF/NT0.005mm AR R AR LR E R BB ENE, KRB

EMMNE RINE 4 fFE 4 FiR.

50

30

;R (%)

—2-10 1 2332664 1.
432 764

~2-10 1 2332 664 10
432 72.64

B & P

0 .
—2-10 1 2332664 10
4.32 7.64

H4 FRRKEURESRREHTE (55K AFSXN



%4 HESRER

8 B £ OB # A

B i " G 4 ¥ i\ -3 »
il 3 mn
&) » ¥ w B ® » B &

1 f%ﬁé!&ﬁo.mﬁ,ﬁﬁﬂﬁoﬂhw‘ 23.34| 5.34 | 7.53 | 4.98 | 11.4 | 12.51) 18.49] 7.05 | 9.17
(

2 Kilid, 1 BW%NUM KR BUR 5 ()
—HAMERUTF 3 —4mBE

s | RWN. WEEZRREBE, BR
3425m-

60.65 7.00 | 6.64 | 3.5 5.77 1 65.01 | 6.73]2.06 | 2-59

43.7 | 9.76 110.838 | 6.24 | 8.48 | 7.27 | 8.95 | 2.24 | 2.87

3 MEBERLH
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®1 FEHEE

i) byl # B (& 1587.8.22—1088.9.1
% Ux Uy Usy z o U U
(m) {m) (m) (m) (cm/d) (m/a)
b’ 1.484 4.798 5.022 —0.444 72°497 1.350 4.928
s 5.261 0.819 5.325 -1.033 8°51" 1.420 5.183
ety 5.581 0.794 5.637 -2.618 8°06” 1,503 5.486
e’s 4.438 -0.018 4.438 -1.056 359°46* 1.184 4.322
s 4.528 0.896 4.616 -1.269 114147 1.231 4.493
£ 5.235 0.843 5,302 -1.119 9°09” 1.414 5.161
{7, 5,187 0.696 6.214 —1.264 7°407 1.890 5.074
{’s 5.246 0.504 5.271 ~1.566 6°2p’ 1.405 5.128
gt 1.276 0.564 1.385 -0.813 23°50/ 6.372 1.358
g2 3.577 1.140 3.754 -2.080 17°417 1,001 3.654
g's 4.272 1.263 4.455 -0.971 16°287 1.188 4.336
£l 4.551 1.131 4.68p ~1.005 18°577 1.250 4.563
g's 4 307 0.630 4.362 -1.242 819’ 1.6t 4.238
b: -2.047 4.37; 4.831 +0.427 116°057 1.299 4/'741
ct -0.397 3.6586 3.678 +0.249 96°127 0.589 3.610
ds 1.627 3.797 4.181 +0.315 66°487 1.111 4.055
es 2.618 7.590 8,028 / 70°587 2,141 7.815
ey $.000 §.585 7.236 -1.720 66°307 1.930 7.044
{1 2.768% 6.225 5.911 / 62°087 1.576 §.762
{; 2.876 5.942 6.601 —-1.055 64°1t7 1.760 6.424
g2 2.809 5.737 8.185 -2.321 68°057 | 1.649 6.019
g 2.639 5.400 6.010 / 63°68” 1.603 5.861
g 2.616 4.976 5.621 -1.347> 62°18 . 1.499 5.471
get 2,005 4.781 5.139 -2.230 " 67°02" 1.370 5.000
h2 2,466 4.221 4.889 ~0.792 50427 1.304 4.760
hs 3.297 5.272 6.218 -1.089 57°597 1.658 6.052
hae 3.021 5,432 6.216 / 60°55/ 1.658 6.052
hs. 2.632 4.560 5.266 -1.560 60°00’ 1.404 5.125




7’

b'»z

b’

b’y

bs
Ci
C2
c3

dy

d’s

F2 ZREHEE
FUA i3} fa 1987.8.24—1988.5.31
Us Uy Usy ] z l ‘ U , ‘U
V(m) (m) (m) ‘ (m> a (cm/d) (m/a’
0.272 2.161 2.176 - 1.381 82°49" o,774i 2.825
1.149 2.180 2.421 ~0.038 61°397 0.861 3.143
1.047 3.796 3.938 0.851" 74°357 1401 5.114
1.285 3.656 3.876 —0.269. 70°387. 1.878 5.038
0.850 0.079 0.555 0.012 8127 0.198 | 0.723
0.945 1.205 1.532 i =0.103 51°547 0.545. 1.989
1.332 1.472 1.985 0.184 47°517 0.706 2.577
2.236 3.544 4.190 ~1.629 57°457 1.491 5.442
2.348 3.540 4.247 -0.519 56°27", 1.511‘? 5.515
2.130 2.927 13620 ~1.010 53°567. 1.288-‘; 4.701
3,720 1.782 4.126 ~0.287 25°367 l‘.468; 5.358
3.955 1.970 4.419 -0.124 26"28’; 1,572 5.738
2.830 0.885 2.964 —1.887 17°17/; 1.036; 3.781
3.107 0.834 3.218 -0.665 15°027 . 1125 | 4.106
. 8.358 0.687 + 8.426 =0.714 11°34/ 1.198§ 4,373
3.736 0.379 3.764 —0.904 5°477 1.3135 4,792
-0.539 1.883 1.969 -1.052 | 106°53/- 0.700;:2 2.565
—1.951 3.283 3.776 : 0.330 121°077 1.344 4.906
~2.314 .3.536 4.226 —1.659 123°127 1.504- 5.490
—0.394 2.736 2.765 0.128 58°117 . 0-984 3,592
~1.086 14.714 4.841 -0.366 | ! 102°58/ 1.723 6,289
-2.481 5.427 5.968 -1.818 114°347 2.124 7,758
0.193 1.362 1.375 0.277 81°557 0.489 1,785
3.828 1,843 4.069 -0.110 126°567 11.448% 5,286
2.216 0.522 2.277 -0.731, 13°1867 0.810 2.957




2 4

R W bii} gt 18 1987.8.22.—1988.6.4

# o ok 1 = « (ea/d) _ i
els 4.152 0.727 4.216 ~0.760 9°567 . 1.474 5.380
e’s 4.298 0.654 4.347 -2.280 8°397 1.520 5.548
el 4.252 0.579 4.291 —0.842 7°457 1.500 5.475
e’s 3.385 ~0.028 3:385 ~0.799 ‘359“32" 1.184 4.322
f', 3.842 0.706 3.906 -1.854 | 10°25: 1.366 4.988
£'s 4.014 0.669 4.070 —0.841 9°28/ 1.428 6.194
£, 3.974 0.612 4.021 -0.936 8°457 . 1.406 5.132
f’s 3.962 0.362 3.878 —1.054 6°137 1.891 . 5.077
g 0.867 0.262 0.905 ~ 0249 16°47/ 0.817 1.187
dg 0.165 . 4.784 4.787 —-0.246 88°017 - 1.704 6.220
ds 0.374 6.182 6.193 —0.643 88°32/ 2.204 8.045
dy 0.923 5.019 5.980 ~1.066 | 81°08/ 2.132 7.782
ds 1.038 3.009 3.183 0.138 70°577 1.133 . 4.135
ez 1.198 5.982 6.106 ~1.006 78°407 . 2.134 ‘ 7.789
es 1.768 5.887 6.164 -2.898 73°17/ > 2.149 7.844
es 2.051 5.380 5.711 —1.271 §8°57/ 1.997 7.289
es 1.825 $.357 3.730 -0.510 64097 1.304 4.760
f1 1.991 4.203 4.651 ~-0.903 64°39” 1.626 5.035
f2 2.234 4.482 5.010 ~0.812 63°28 1.762 6.305
fe 1.717 3.241 3.696 ~0.908 | 61°16’ 1.202 4.716

B {

gt 1.687 3.810 4.167 ~1.977 | 66°06’ 1.457 5:318
gz 1.921 4.031 4.465 —2.066 | 64°317 " 1.561 5.698
gsi 1984 4.070 4.528 —2.227 | 64°017 1.583 5.778
g1 1.889 3.624 4.087 —1.023 62°287 1.429 5.216
11\2 2.073 3.092 3.723 —0.1157 56°107 1.302 i 4.752
hy 2.210 4.186 4.734 —2.175 62°10 1.655 6.041

105 ¢



%3 EEEYEE

LA b By f|] 1988.6.4—1988.9.1

Ux Uy Uxy Z U

(m) (m) (m) (m) ¢ (cm/d)
1.109 0.092 1.128 —0.272 4°487 ‘ 1.264
1.283 0.140 1.291 -0.338 6°14/ 1.467
1.053 0.010 1.054 -0.265 0°537 1.120
1.220 0.174 1.232 -1.728 8°087 ) 1.401
1.193 0.084- 1.196 -1.128 4°01/ 1.359
1.284 0.142 1.292 - 0.512 6°187 1.468
0.747 0.260 0.791 -0.193 19°107 0.839
1.164 0.429 1.241 -0.308 20°18/ : 1.410
0.771 1,022 1.280 ' 1.778 52°57/ 1.455
0.636 1.459 1.592 -0.287 |  66°26/ 1.809
0.747 1.247 1.453 -0.216 59°05/ 1.552
0.665 . ,1.380 1.482 -0.918 éess“u' . 1.684
0.727 1.351 1.534 1 61%437 1.743
0.318 0.921 0.975 ( 70°587 l 1.108

' ' ?

0.811 1.246 1.487 " 56°567 : 1.68.9
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x4 REHBEH (m)
K = 1987.8.21— 1088.6.5— 1687.8.21—1
1988.6.5 1988.9.2 1988.9.2
BER 1 B1.6 B8 E3.2
BER I 0.6 B B3.8
BrEAE / / B2.0
1 1.1 H6.4 1B5.3
2 0.6 B7.6 B7.0
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5 #0.5 B4.3 B3.8
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R U vk RIS CFRRRILSE) A1 TF19594F, 19674EH “SCb¥ar” T2
TAE, 1979 REER, BRPSRETEAZENXNT, eEA 8. MUKE. 3
BEEE, AREU. FEEREFRAERRSTEYEREN, BBRyY—1HEH
EpShm, R, sEANERRLEEAEREH, TR TLEARFHRETR
Wi, X FREFIRREEBREESBEEG TR, K&, K3, HLmmignd
BEESEN, RENHEEREEREFVERBAEE. ERFENERS, EHT P
TARERBNES, SEEEME.

L4, HEKERENPTRINT CEHE, BRKTRERE. EXGKSYHE
HEFAMRR, WETHKIARKYREEXHHPI: KIIKEERE. KERYHEF
HEHRMBIE KEMSR, FEBANHE; BEXKE KEFENEN S FEE KB
5 UERRUBRN A EFNERN, BREFEANNR, RATKEAELUREE
BHLERSEE. TBREURMNHEARMSIBAREHRA. XRKEETRIUMT
YERM R, FENTHWET.

KiLyEBER T HERAHIRT MAES. ERETSEXERER LKNER.
B FEALE s KA BTN, K. BEXHBIR, KIS EEAEERE; K
M. SHREARLEVRAEBEERFHERUEZLURRNERSE: FFRLIER
Wil K&, KX, KEHBHRESERLTBRESEAFENENDRI B EH %
s BRRAFUHRZEEN, DESBLRESUR KSR LNERER, HEEL
WK FE, AREMNEMPEEBRREKIE. R TAEMNE TH LRSI
HR RS .

RIWIEEBR U oo, PLRNBE R, PRSI 5% S5 8 1L 454 P ot
REL. EXNRET, BERETE. KEFEMYRPEL=1Y4E, BNESW
HRAUBHYBER. BEEKISE, SEIR, AXIBE KGR i8R, 5
NEX ) EAESBEAFEESSBE L E, EPi)ISBERNBERERLERT
BRA , A UNUAREMNEEXRTERIBOR, DgE. K. REAEER
ERE, HEMPIRILR GG ARNE, FRRAWAE. KRERFEELNY T E, L%
BB R REN AN ER.



ATH—-PERBREOE KSR EIHREL, BNREELAFLMEENYRE,
BLERUER A Lk SR KRB, B IR — W IR TR RS, SRR T
PeiE RIS B A AL, HRBE TS E BB,

—, FESRHNERFTTE

1. RS EHAR

BRI W ERER. KOTBR. EHMEMOYEIR, SEMTIAME R
VEF B ORI 56 RN B IS L Tk

(1) FIFIKSZ I LRk P i B A B ol

(2) FEIGRETRIKIER .

(3) WIWEEE ., WHEmM 1, B3hPLE s I BER .

(4) K BEEAE . DK B2 A0 VKON R SR AL B R

2, BIHEBNKE TR

LU 0 R R K B G B B I O 2 KRR T, RO i) 40365 LU 0 2
RAR, RMEKBPETR DN EEARES .

(1> W E R E R A A R 247

(2> BWHSK B T AR 2 A AE o

(3) WK B KB4 A AR I I 2 B B R AR 4 4o

(4> WK R R T HE R 1 P 5

(5) WJIB R RA K.

(6) FHRENNHWEYL, SYERFMTKOLR . HER LR WL K o+
G AER.

() SRR EEE LB TR RTIRER.

3. AEEERNEREKNS FEREHR

B KGN B EAMWBE, RBEEUNEEMFEEEH LR, KEH K
FRB BB, AKX EERE, FREWREIFHEMBIKSE.

(1) L, #F 0OmER A A A

(2) WBSR. BEERRETYE5HE.

(3) RUMARFRAENL K| CEERKKE) HESBRSHAIHER,

(4) RRLEWE P ZE MBS B BN R ESERRE L.

4, KNS ERANRBEANTESR

(D BRITEAER LKE R KEIBIFTPNE.
(2) WM KIS WA T, BWMHERERLEDH.



=, ISR ST U

HBREREAS QW PTIRAF, REE—#E B REFKFRRE, THBH
BB RGE .

Q1) wkNREAL, KB, SBEEMEES&REMB X R,

Q) XEYELE.

(3) WNFMKKZ AW EEETIY R #H.

(4) FmUIHKETHYARIIGE.

(5) EHRMBAREFNNFTRERHF .

=, BiERGUBESRERMEARRM

RHBERGHESHBI S, NASTRERLME.
(1) BFIRAFEEQF IR HERKE,

() MEWNERMEREAKEEY, RENHRE.
(3) DAFEAWIIT—EN AN, ZRPRITE,

W, BRI RE. FHSEE

AEHLSE BT PR AT A R L SR AR, AR B, i
FEABREUHRBSRES, BEAALERAREARSNE, AbWNEAEHE
FREARER. BHBERLHEEEANE. DEARE, REMERERLTH,
HERHTE ML, SWEIEEHG. RHERTEIRE, BREXEIH, N
grc R |

WHTE A KBNS BTG, BENEEE LRENENEESE M KE
B, dSERYRRY. BRENKEOKRE TASRER, SARSER, SIW/E BN
N MG R RSO , S ARBREERMA Y,

B B0 57 AR 0 R A L PR A SRR B, TR Y B A 3 R R —
B ERERT (GRET) W REHRABREETE.

WEBNUIE BIUE, AR ERR LSRRI ARAT AR RBARE, EERE
U —REREL B RARLE,



