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T RMBETE () MWER (1959

. t P A ZA C =C bt bt
(v (mm) (mm) (mm) (mm) (mm) - (mm) (mm)
| .
6.29 4.5 9.4
6.30 1.7 13.1 5.0 5.0 55.0 55.0 +50.0 50 .
7.1 1.3 2.1 15.5 20.5 0.0 55.0 -15.5 34.:
7.2 1.7 1.5 11.0 31.5 1.0 56.0 -10.0 24.!
7.8 1.4 5.6 16.2 47.7 15.0 71.0 -1.2 23.¢
7.4 1.3 0.0 17.8 65.5 0.0 71.0 -17.8 5.t
7.6 3.7 0,0 16.0 81.5 0.0 71.0 -16.0 —10.5
7.6 4.2 0.5 9.0 90.5 0.0 71.0 -9.0 —19.5
7.7 5.5 7.7 10.0 100.5 3.8 74.8 -6.4 -25.9
7.8 2.9 6.5 4.4 104.9 9.4 84.0 +5.0 -20.9
7.9 3.9 6.5 28.0 132.9 6.6 90.6 -21.4 —42.8
7.10 4.0 0.6 31.0 163.9 6.6 97.2 ~24.4 —-66.7
7.11 5.2 0.9 37.0 200:9 3.8 101.0 ~33.2 -99.9
7.12 4.4 3.5 30.0 230.9 0.0 | 10t.0 -30.0 | "—129.9
7.13 2.7 6.3 16.1 247.0 8.1 109.1 -38.0 -137.9
7.14 4.1 4.0 35.2 282.2 1.2 110.3 —34.0 -171.9
7.15 8.7 0.4 46.2 328.4 1.2 111.5 - 45.0 -216.9
7.186 5.6 0.6 34.0 382.4 0.0 111.5 -34.0 —~250.9
7.17 4.6 6.3 31.5 393.9 4.5 116.0 -27.0 -217.9
7.18 5.8 15.0 34.0 427.9 6.0 116.0 —-84.0 —-311.9
7.19 4.2 9.5 | 0.0 427.9 26.6 142.6 +26.6 ~9285.8
7.20 2.9 4.5 26.6 454.5 4.8 147.4 -21.8 —-307.1
7.21 4.1 0.0 15.8 470.3 0.0 147.4 —-15.8 —322.9
7.22 5.9 0.7 16.8 486.1 0.0 147.4 -15.8 —338.7
7.23 5.1 8.5 27.0 513.1 9.0 156.4 -18.0 —356.7
2.24 8.4 0.0 [ 36.0 549.1 0.0 156.4 -36.0 —-392.7
7.95 10.8 0.0 33.8 582.9 0.0 156.4 —33.8 - 426.5
7.28 10.1 3.6 49.5 632.9 4.2 160.6 —-45.3 —471.8
7.27 10.2 0.0 58,7 686.1 0.0 160.6 ~53.7 ~525.5
7.28 6.8 1.0 | 63.0 749.1 1.5 162.1 -61.5 ~587.0
7.29 7.0 0.0 16.0 765.1 0.0 162.1 —16.0 -603.0
7.30 5.1 7.1 21.0 786.1 7.5 169.6 ~13.5 -616.5
7.31 0.9 12.1 28.5 814.6 15.0 184.6 -13.5 -630.0
8.1 -1.5 0.2 45.0 863.6 1.2 185.8 —43.8 ~673.8
8.2 1.3 0.0 45.0 904.6 18.0 203.8 -27.0 -1700.8
8.3 3.9 0.0 18.0 922.6 0.0 203.8 -18.0 -1718.8
8.4 6.4 0.0. 27.0 949.6 0.0 203.8 -27.0 —745.8
8.5 8.8 0.3 29.3 978.9 1.5 205.3 ~27.8 -173.6
8.6 8.8 0.0 29.3 1008.2 0.0 205.3 —-29.3 ~802.9
8.7 4.7 6.5 30.6 J 1038.8 7.2 212.5 ~23.4 -826.3
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An Approach to Estimate Annual Evaporation
Amount on “Continental Type” Glaciers
(Preliminary Report)

Hiroyuki OHNO®
1 Introduction

" Number of glaciers are spread over various areas between polar region
and subtropics now on earth.Glaciers have their own features in such
as snow line altitude, heat balance and mass balance, reflecting the
characteristics of circumference climatic condition(Shi Yafneg et al. 1964;
'X:i'e Zichu, 1980) . The climate over north border of Tibetan Plateaun
such as Qilianshan and Xi~Kunlunshan, and middle eastern part of Ti-
:vgii.shra‘n mountain range are to be characterized as scarce precipitation
and strong solar radiation on account that mountain ranges are adja-
cent to intercontinental arid area. This leads high annual snow line alti~
tude there. And in general, the term of net radiation occupies the
largest part (more than 80%) in energy gain, and evaporation holds
higher rate (more than 15%) in energy loss on glaciers there in summer
energy budget,.Chinese scientists group them as “continental type
glacier” and distinguish them from “maritime type glaciers” . (Kou
Youguan et al.,1982a,b)

A glacier which evaporation term occupies 15% in energy loss loses
about 10% less snow or ice mass than that which it occupies 5% at
‘same energy gain because heat of vaporization is 7.3 times as large as
heat of fusion in water. This shows the process of evaporation is fa—
‘vorable for glaciers to survive in summer, But the mass loss through this
‘process conversely becomes unfavorable in other seasons, This amount
possibly have some importance in annual mass balance as fine weather is
frequent there through a year except summer, Nevertheless, there are
few works about evaporation on the glaciers except summer season, Li
Nianjie (1985) estimates this value on GI, No, 1 at headwater of Uru-
mqi River Tianshan as 60mm water equivalent; for the necessity to ca-—

leulate the discharge of that area according to the result of a field

(@®Water Research Institutes Nagoya Univ., Nagoyas 464 Japan



ovservation done by Xie el al. (1965) in summer, This is almost unique
estimation ever done,

Meanwhile, in most part of this region, glaciers are comparatively
small in scale and their accumulation areas are mainly formed on north
to northwest faced slopes, Considering that the intensity of solar radi-
ation in winter season is able to compare to this in summer on south
faced slopessthe evaporation loss could be one of the factors which de-
cide the distribution of them. Xie et al. (1982 a,b) minutely examined
the relationship between net radiation and fusion of spow, and con—
clude that net radiation in summer deeply influence distribution of “co-
ntinental type” glaciers, They neglect the influence of solar radiation
in winter because daily net radiation is negative, However,since water
vapor in the process of evaporation is not kept around snow such like
that melt water is, net radiation should be integrated over positive
period for the purpose of evaluate this.,

In consideration of the fact that glaciers there function as quite
important reservoirs which constantly supply good quality fresh water
to adjoining arid lowlands,it should be make clear on the basis of field
observation that the amount of evaporation and the relationship betw-
een it and solar radiation in these high mountainous areas,

From this point of view, {ield observations have been done on Glacier
No. 1 Urumgqi river headwater region Tianshan China from summer in
1987 through winter in 1988, This preliminary report presents a eleme—
ntary evaluation of the above-mentioned basic idea on the basis of
evaporation (sublimation)intensity measured by evaporation pan method

and global radiation record,

2 QObservation

The 'field campaign was carried out at 4010m a.s.l.in thé accumu-
lation area of Glacier No, 1, Tianshan, The study area is indicated
in Figure 1, '

In order to determine the evaporation intensity, two metho‘dsr ‘are’”
applied: profile method and evaporation—pan method., For the for:n:i‘er,'/
relative humidity and wind velocity at 30cm and 150cm above surface’
were measured, Air temperature, global radiation and net radiation
were aiso measured, Every datum was recorded on chart paper by dot—
ploting type recorder, This series of observation was carried out follo-
wing four periodsy 12 July-29 July 1987, 20 Oc¢tober-8 November 1987,



43°05’ N, 86°48'E

Fig. 1 The observation point on Glacier No.l (black spot) and the
points at which global radiation is calculated (white spots
with number), 4100 m contour lime is drawan in
broken line, Bold line indicates the ridge

3 January -9 February 1988 and 6 April-22 Apfil 1988, For the later.
sluminum containers, 5cm in depth and 242¢m® in cross sectional area,
were prepared as evaporation pans, The snow in the container wa:
weighted and changed around 10, 12, 14,16, 18 and 20 o’clock Beijing
Summer Time unless precipitation occurred or the snow heavily meltec
in the container., A balance which is graduated till 0.1g was wused t
weight the containers, The instruments and sensors listed in Table 1

and 2 are used during the observations,



Table T The list of instrumentation for summer

observation in 1687

Objective

Device

Specification

net radjation

global radiation

wind speed
3 levels:30,60,150

c¢cm above surface
air temperature

3 levels80,60,150

c¢m above sarface
relative bumidity

1 level:150cm
above surface
wind direction
"1 level,200cm

above surface

evaporation

net radiometer, EKO,
type CN2,no.N7316

pyranometer, EKO,
type MS~41,n0. A75049

aremometer s MAKINO,
type AC750P

homemade thermister
bridge

relative hu midity
sensors AANDERAA,
type 2820,n0. 600

wind direction
indicator, MAKINO,
type VR038,n0. 343
8 alminium lunch
boxes

balance,OHAUS SCALE
type DIAL- 0-GRAM

22.0mV/calem™ 2min!
7.02mV/kWm ™2

1.0mV/ms™? (with
converter,GCS202)

-13.83 to +20.0C

5 to 100 RH + 3%
(~30 to 50T)

5cm depth,242cm
cross section

1600g capacity
0.1g resolution

Table 2 The list of instrumentation for spring observation in 1988

Objective

Device

Specification

net radiation

global radiation

wind speed
2 1levels *# 30,150em
above surface )
air temperature

8.levels t 30,60,150
cm above surface

relative humidity
2 levels130,150 cm
above surface

recording

evaporation

net radiometer, EKO,
type CN2,no-N7316

arbedo meter,EKO,
type MR-21
no. W85001 (U (LY

anemometer , MAKINO
type AC750P

homemade thermister
bridge

relative bumidity
sensor, AANDERAA,
type 2820,n0.478,600

2 recorders, CHINO
type ES800—06BK

4 almirium lunch
boxes

balance, OHAUS SCALE

type DIAL—0—GRAM

22.0mV/calcm=?min=

6.99mv/k Wm=1(U)
6.94mv/k Wm-=1(L)

1.0mv/ms="(with
converter ,GCS202)

-25.0 to 0.0C

5 to 100% RH +3%
(=30 to 50C)

0 to 10 mV input,
¢ channels,60mm
chart paper width

Scm depth, 242cm
cross section

1600g capacity
0-l1g resolution




3 Discussion

3.1 The characteristics of global radiation

T‘he glaciers around study area, as well as other intercontinental
glacierized area in China, are mainly spread on mnorth—-faced slopes.
But their accumnlation area seems apt not to be formed on true north
but to be formed on the slopes which facing direction shifts 20-30 deg-
rees to the west away f{from the north, Glacier No.l is one of such
gl aciers; although as it were laying in northwest direction from its
shape, the accumulation area is evidently on northwest faced slope.
Unfortunately author is not able to show actual statistics in this report
on account of lack in available material,

This“westward shift” could rot be explained by snow drift because
wind dominantly blows {rom the west though the year in this region,
One possibility which cause it is characteristics of global radiation, The
averaged diurnal course of global radiation at the observation point in
summer campaign is indicated in Figure 2, On comparison with the co-

urse averaged only over clear days,i‘t‘is foundithat the global radijation
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Fig. 2 Averaged Daily succession of global radiation at hydrological station
in Empty Cirque (solid line) . The ayerage is got over the period
from July, 17 through August, 31, 1987. The succession aver—
aged over clear-sky days is indicated in broken line

intensity in the afternoon is more weaken than it in the morning, this
depression is caused by the development of local convective cloud, This

phenomenon may lead the “westward shift” .,
In order to evaluate the effjciency of it>daily amount of global ra-



diation which irradiates on imaginary cone is calculated, The imaginary
cone is supposed as upward-opened, 4300m a. s. !, in height and 4¢
degree in angle of inclines these actual values are taken as representa-
tive values of landscape of cirque around Glacier No.1.The daily amount
is estimated along the contour of 4100m a.s.l. Solar loci are fixed the
loci on 20 July 1987 for summer and on 20 January 1988 for winter. For
example, the outline of the cone, solar loci and slope angle in celestial
globe at northwest—faced surface are drawn in figure 3 in summer sea~

son,

' ‘
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Fig. 3 Solar locus on Julys 20, 1987, the angle of slope and the
ridge line of imaginary cone at northwest-facing point
1.angle of slopes 2.profile of cones 3.Solar pass

Observed global radiation, S(#) at solar direction, ¢ consists of two
parts; direct radiation, [ » and diffusive rad1at10n. D s, This can be

written in following formula:

S(¢)=[@Siﬂ9¢+Dd} 1)

vhere, 04’ is the angle between the sun and the horizon. Direction
wngle, ¢ is taken to right—-handed rotation from the mnorth. Global

adiation on the inclined surface, S’(@) is written in similar form:
S’ (¢)=TIsinb," + Ds 2)

rhere, 8" is the angle between the sun and the surface. Using 2eq.
1),eq. (2 )becomes

» 920 o



S/($)=S($)Sn¥e’ , (1 _sinle’y p (3
- sS1nlUey .

9 Si21903
Difusive radiation, D¢ is assumed as following:
= : _S
S($) (Sf(qS) <0.5)
Dyl =1.95() —1.8% (0.5<%%<1) (4
— _ S ()
=S($)—0.9Sf($) (1 << 9)
¢ 4 ST )

where, Sf(4) is global radiation averaged over clear-sky days.
S’ (¢)is integlated for one day used this formula;

_ ;b 4y 4 (4
S=={(S (24n)x(t(24n) t(24n)} (5)

where, t (¢) means the time the sun arrives at direction, Then 2 S is
averaged over the period of observation,

The result is shown in Figure 4, The direction which gives the mi~
nimum is apart about 30 degrees to the west from the north, The calcu-
lated shift angle gives good agreement with actual angle. This explain
that the global radiation in summer has strong influence on formation
of accumulation area in “continental type” glaciers.On the other hand,
it is found that the radiative energy which the slope receives widely
changes with facing direction in winter,and its maximum which appears
at sodth-facing slope is not far off to summer value,

The next, same calculation is applied to Glacier No, 1 Cirque and
Empty Cirque, 21 points on the 4100 m contour are picked up, and the
outline of ridge, the angle of slope and the facing direction are determi-
ned by reading a map. the result is indicated in Figure 5, The glaci-
erized section (No, 1—6) is indicated by banking in the graph.Although
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Fig, 4 Calculated daily amount of global radiation on diffe-
rent facing portion on a imaginary cone, Calculation
is based on observed global radiation
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Fig. 5 Calculated daily amount of global radiation on the poinfs put
on 4100 m contour line over Glacier No, 1 and Empty Cirque. The
glacierized area is indicated by banking (No.1-7)

the accumulation area is formed on the section where receive the leas
energy in summer without fail, there is no perennial snow cover on the
section between No, 19 through No, 21, where also receives little energy
as well as the glacierized section receives. This means The global radia-
tion in summer is not unique factor to decid¢ the distribution of the
accumulation area, One of other important factors is considered the mass
loss by evaporation (sublimation) in other seasons, Figure 5 indicates
large difference of global radiation amount between these two sections
in winters the section between No. 19 and No.21 receives 11 MIm *day™!
whereas the section between No. 1 and No.6 gets only 4 mIm™* day™'.
Assuming that the long wave radiation balance agd the heat conduction
are sanle, using the arbedo of 0.75 which is derived in winter observa—
tion, the difference in énergy income reaches 1.8 MIm~*day~'s this

energy can evaporate (sublimate) 700 gm™? (0.7mm)of snow everyday,

3.2 The evaporation intensity at the measurement point

Here author shows only the result of evaporation—pan method as the
profile method is under calculation now. The results are listed in Table
3 and graphed in Figure 6. As the container were not weighted in during
the night, we can only know nocturnal amount from this observation

It is found that evaporation takes place both in the daytime and in
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Fig. 6 The mass flux caused by evaporation (sublimation) at the
observation point. This flux 'is determined by evaporation-pan
methodeVessels are normally weighted 10,12,14,16 and 18 0”’clo-
ck Beijing Summer Time in summers data are averged

the nighttime in summer;s their amount reaches 400 gm™* €0.40mm) and
160 gm~%(0,16mm) respectively. It is only one case that the condensation
is observed in the night. Additionally, although observation was occasio—
nally discontinued by precipitation, condensation was not detected just
before and after of it, Comparatively intense evaporation is recorded ea-
rly in the morning; the re‘ason is considered that the sunshine, just
started, more quickly sets up saturated mixing ratio over snow surface
than the mixing ratio in the atmosphere. .

Only two measurement was succgssful in the autumn and winfer
observation because the snow drift commonly obstructed. Availablé data
were observed in calm period while the wind speed was less than 2ms™"',
In windy condition, the snow surface is kept on lower temperatures this
suppress conductive heat loss,

Considering this, on comparison to the same or little more intens.e
evaporation is able to be expected in other seasons, However this does
not immediately means that the daily amount is larger because the hours
of sunlight is shorter in these seasoms, it have been clear that the loss

caused by evaporation in these seasons is not negligible,

e 32 «



Yable 3 The list of measured evaporation intensity.

Tjanshan Gl. No.

Time is explained in Beijing Summer Time

Evaporation rate determined by lysimeter.

1 (43°05'N, 86°48’E, 4010m a. s. 1)

Noo | Poory | M% T, | a5, . ]Evaﬁqogr/ﬁ? Now |ty (M7 [Mr [ b
1 8.15 06t 58 08t 50 ~5.6 40 8.16 (16102 17+ 15 -6.6
2 8.15 07202 09 54 -9.2 41 8.16 | 14150 16 % 42 -9.9
3 8.15 07106 09 1+ 57 -6.9 42 8.16 | 141586 | 16148 -7.4
4 8.15 07511 10 ¢ 02 -7.3 43 £.16 | 15101 16 * 53 -9.2
5 8.15 10+ 17 11145 -12.5 44 8.16 | 15t06 | 16 58 -5.5
6 8.15 10 ¢ 24 11 ¢ 48 -12.3 45 8.16 15 ¢ 12 17t 04 -5.5
7 8.15 10 ¢ 34 11151 -10.7 46 8.16 {15¢17 | 17+t 10 -6.7
8 8.15 111 59 14 ¢ 46 -4.1 47 8.16 | 16145 | 08¢ 41 -3.
9 8.15 12t 04 14 ¢t 49 -9.2 48 8.16 | 16t50 | 06t 48 -2
10 8.15 12 1 08 14153 -2.5 49 8.18 | 16 156 | 06 49 -2.
1t 8.15 12 124 14 ¢ 55 -11.4 50 8.16 17t01 [ 06¢54 -2.6
12 8.15 151 11 17 124 -8.3 51 8.16 (17t07 | 06 58 -1.8
18 8.15 151 15 17 027 -7.3 62 8.16 | 17213 [07v03( ~1.7
14 8.15 15t 19 17 1 30 -6.8 53 8.17 | 06149 08 » 52 -31.4
15 8.15 15123 17 432 -10.2 54 8.17 06154 (08255 —37.6
16 8.15 17124 06 49 -14.7 55 8.17 |06t58 [08:57{ —36.5
17 8.15 17127 06 ¢ 65 ~14.8 58 8.17 [07t03 |09t00| —31.2
18 8.15 17 % 30 06t 59 ~15.7 57 8.17 |00 14 10 1 5o -2.8
19 8.15 17 ¢ 32 07t 02 —12.1 68 8.17 [09¢17 [ 1059 -8.1
20 8.16 06 ¢ 49 08 154 -20.4 59 8.17 [09t22 | 11206 -6.6
21 8.16 06+ 55 09 t 06 -18.4 60 8.17 09 £ 28 11 12 -8.5
22 8.16 06t 59 09 ¢ 13 -21.1 6t 8.17 [o09s20 |11t16| —10.3
23 8.18 07102 09 ¢ 18 -15.7 62 8.17 [osv3z | 111219 -8.2
24 8.18 09 1 00 10 ¢ 50 -11.8 83 8.17 | 10 # 67 | 12 49 - 15
25 8.18 09 ¢ 09 10 ¢ 55 —14.8 64 8.17 | 11103 | 12154 -9.9
26 8.16 08t 15 11 00 -12.5 65 8.17 | 11108 13+ 00 ~11.7
27 8.16 09121 11106 ~14.4 66 8.17 | 11514 | 13409 -13.2
28 |.8.16 11103 12 ¢ 46 -8 87 8.17 [ 11918 | 1345 -12.5
29 8.16 11208 12 1 48 -6.9 68 B.17 [ 11124 | 18320 -1t.9
30 8.16 1113 12 ¢ 51 -8.4 69 8.17 12:52 14 ¢ 49 - 14.1
31 8.16 11117 12 # 53 -1.8 70 8.17 | 12057 | 1457 ~11.5
32 8.16 06 ¢ 41 08 t 48 - 32 .11 8.17 | 13+12 [ 15¢%09 —14.7
33 8.16 06t 46 08 * 50 ~30.6 72 8.17 [ 13117 | 15115| -15.8
34 8.16 131 10 14 ¢ 48 -12 73 8.17 [ 1323 | 153528 | -14.9
35 8.16 13 14 14 153 -10.4 74 8.17 | 14%53 [ 16152 -20.3
36 8.16 13118 14 159 -21.2 75 8.17 15+ 00 16 t 59 -19.1
37 8.16 1322 15103 -10.9 76 8.17 | 15306 | 17205| =—16.8
38 8.16 13125 15109 -11.3 77 8.17 [ 15113 | 17111 -22.2
39 8.16 1328 15115 - 17.4 78 8.17 |15¢19 | 1717 | -17.5




Tabie 3

1)

Evaporation rate determined by lysimeter
Tiapshan Gl, No. 1 (43°05’N, 26°48’E, 4010m 2. s. 1)

No. Date Bigg- Ead Eveporation) N - Date | Bige. End
(1987) { M. 8. T M. S¢ T | mg/m?’s (1987) IM.S, T M.S.T.
79 8.17 15827 17122 -22.8 119 8,20 |07+14 |091t385
80 8.17 16 ¢ 54 06 + 54 -3.9 120 8.20 (10+49 | 1228
81 8.17 17+ 03 06 t 58 ~3.8 121 8.20 10 t 53 12 + 30
82 8.17 17t 08 07 %03 -3.8 122 8.20 | 10157 | 12132
83 8.17 171 14 07107 -3.6 123 8.20 11 00 12+ 33
84 8.17 17119 07t 10 -3.3 124 8.20 | 11104 | 12135
85 8.17 17125 07t 14 —38.2 125 8.20 | 11207 | 12 t36
86 8.18 06 54 09t 05 - 10 126 8.20 (14:23 [15¢%30
87 8.18 06t 58 09 ¢ 10 -9.4 127 8.20 14+ 28 15t 31
88 8.18 07303 09 15 -9.4 128 8.20 | 14132 [ 15137
89 8.18 0707 09 :23 -8.1 129 8.20 | 14r35 | 15¢:38
90 8.18 07t 10 09 t 29 ~8.9 130 8.20 | 14:37 | 15140
91 8.18 09t 08. 10 £ 50 -8.8 131 8.21 06+ 53 | 08¢r52
92 | 8.18 | o113 10 5 55 ~5.4 132 | 8.21 | 0st57 |08157
83 8.18 08120 10 * 59 -10.4 133 8.21 | 07:t01 |09:01
94 8.18 09126 11t 05 -6.3 134 8.21 | 07104 | 0906
95 8.18 09 : 32 i1+ 10 -5.6 135 8.21 |07:08 [09:12
96 8.18 09t 38 if15 - 6.4 138 8.21 [ 07211 |09:23
o7 | 8.18 | 10152 12 1 52 -5.2 137 | 8.21 |o08:55 | 10151
98 8.18 10 t 57 12 1 58 —4.5 138 8.21 | 08t59 | 10¢57
89 8.18 11%02 13 104 -8.5 139 8.21 J09t04 | 11200

100 8.18 1107 13 ¢ 09 -7.9 140 8.21 (09109 | 11:08
101 8.18 11¢ 12 13115 -5.6 ‘41 8.21 | 09214 | 11211
102 8.18 11118 13420 -5.7 142 8.21 [09:26 | 11:18
103 | 8.19 14148 16 £ 50 -9 143 8.21 | 1054 | 127149
104 8.19 14t 51 16 1 55 -11.7 144 8.21 | 11100 | 12354
.05 8.19 14t 54 17 1 01 -12.5 145 8.21 (11104 | 12:¢59
106 8.19 14t 58 17 + 07 - 16.8 146 8.21 | 11109 [ 13:04
107 8.19 141 59 1712 -12.4 147 8.21 [11t16 |13:11
108 8.19 151 02 17 1 16 - 13.4 148 8.21 | 1121 | 13117
109 8.19 16 ¢ 58 06 ¢ 51 0.5 149 8.21 12 ¢ 52 14 t 50
110 8.19 16 1 58 06 ¢ 55 1.2 150 8.21 ] 12:t67 [ 14156
111 819 17104 07101 0.7 151 8.21 [ 13r02 [ 15+01
112 8.19 17 ¢ 10 07 106 1.1 152 8.21 | 13107 | 15:086
113 | 8.19 17 ¢ 14 07311 1.1 153 8.21 [ 13:14 15112
114 8.20 06 ¢ 51 08 1 49 —13.4 154 8.21 | 13+20 [15¢:19
115 8.20 06t 55 08 t 55 —11.5 155 8.21 [ 14153 [ 16152
116 8.20 0701 09 s 0t -18.8 156 8.21 | 14159 | 16 ¢ 57
117 8.20 07106 09 ¢ 09 -9.5 157 8.21 | 15:04 | 17102
118 8.20 07t 1 918 -13 158 8.21 | 15110 17 ¢ 08

Evaporat:
mg/m?

-12.2
-10-4
- 10
~5.1
-8.2
~3.8
-3.1
-17.
—-7.
—4.
—8.
—5.
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-9.
—-9.
-7
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Evaporation rate determined by lysimeter
Tiapshan Gl. No. I (438°05’N, 86°48’E, 4 010m a. s. 1.)

Table 3

4 2)

159
160
161

163
164
165
166
167
168
169
170
177
172
173
174
175
176
577
178

180
181
182
188
184
185
186
187
188
189
190
191
192
193
194
195

T

Date
(1987)

8.21
8.21
8.21
8.21
8.21
8.21
8.21
8.21
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
.42
8.22
8.22
8.22
8.22
8.22
.22
8.22
8.22
8.22
8.22
8.22
8.22,
8.22
8.22
8.23
8.28
8.23
8.23
8.23

wOE | EE 1 PR e
(5:186 17 ¢ 13 -18.3 186
15 ¥ 22 17 1 18 -17.1 197
16 ¢ 55 66t 53 ~ 11 198
17 5 00 06t 59 —7.4 199
17 2 08 07 103 ~9.6 200
17 111 07 07 -7.5 201
17117 07 ¢ 11 -6.5 202
17422 07 ¢ 15 -5.8 203
6 ¢ 53 08 153 —15.5 204
06 * 59 08 ¢ 58 -16.8 205
07203 09 * 04 -14.8 206
07 1 07 09 09" =17 207
07 ¢ 1t 09 ¢ 15 -15.8 ‘208
07 5 15 09 *20 -16-5 209
08 * 56 10 ¢ 52 -11.3 210
09 % 02 10 ¢ 57 ~14.4 211
09 : 07 11101 -10.3 212
09 t 13 11408 ~11.4 213
09 ¢ 18 113 14 ~-12.5 214
09 124 11821 -11.8 215
10 ¢ 54 12t 53 —4.6 216
10 1 59 12 257 -5.8 217
11805 13101 -5.3 218
11110 i3 * 08 -6.5 219
11¢ 17 13 + 10 -5.5 220
11323 13415 -9.2 221
12 $ 55 14 * 51 -7.1 222
12 1 69 14 ¢ 54 -9 223
13 5 04 14 + 58 -8.5 224
13 £ 08 15102 -5.4, 225
13113 153 07 ~-17.9 226
13 17 154 11 ~7.3 227
06 ¢ 53 08 * 52 -8.7 228
PGt 58 08 54 -8.9 229
07103 08 ¢ 56 -8.2 230
07+ 06 08 t 58 -6.8 231
073 10 09 t 00 -7.5

Date Bigg- ‘ End |Evaporation
| (1s87) M. S. T |M-S-T | mg/m®s
8.23 | 07114 | 09103 —~4.4
8.23 |08t52 | 10¢58) —11.1
g.23 |o8ss54 | 211201 | —10.3
8.23 |08:56 | (1306 —1t1.1
8.23 | 0858 | 1111 -3.3
8.23 |o09¢00 | 11¢16 -8.1
8.23 [0sr05 | 11122 ~7.9
8.23 |10+59 |12v54| —12.5
8.23 | 11104 12188 -12.7
8.23 | 11109 |13vo0z | -12.2
§.23 | 11114 | 13106 | =—12.9
8.23 | 11321 |13r11 - 15
8.23 12156 | 1e34( —10.8
8.23 | 13500 | 1438 -7.7
"8.23 [13:05 | 14144 —~8.4
8.23 | 13100 [ 14148 ~8.4
8.23 [ 13:14 | 147155 -8.2
8.23 | 13120 [151:08 -8.8
10.19 | 11150 | 18114 -7.4
10.19 12 102 131219 -15.2
10.18 | 12:05 [13320( -10.1
10.18 [ 12507 [23321] —1201
11.03 (12341 {13583 | ~11.5
11,03 | 12144 | 131254 -9.9
11.03 | 12947 | 13156 -13
11.03 [ 12+¢51 | 13158 -3.3
1.31 | 11107 | 13143 -9.4
t.31 [11¢10 [ 13346 ~-8.8
1.31 11512 [13:44! - -5.4
1.31 | 11107 | 13 t2} ~-4.6
1031 {11110 | 13 ¢22 ~6.38
1.31 | 1132 | 1823 -5.3
4.20 | 12342 | 13134 | —26.5
4.20 | 12345 [ 13835 -26.2
4.20 [ 12t46 113137 ~-23
4-20 )12 :48 | 13:38 | -22.1

+ 35
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Characteristics of Evaporation on Continental Typé
Glaciers in Melting and Non-Melting Season

Hiroyuki OHNQO®

1 Introduction

Number of glaciers are spread over various areas between polar reg—
jon and subtropics on earth, Glaciers have their own features in such as
snow line altitude, heat balance and mass balance, reflecting the chara-
cteristics of local climatic condition (Shi et al., 1964, Xie, 1980)., The
climate over north border of Tibetan plateau such as Qilian Mountains and
western Kunlun Mountains, and middle eastern part of Tianshan Moun-
tains are to be characterized as scarce precipitation and strong solar
radiation on account that mountain ranges are adjacent to mid-latitude
innercontinental arid area, This condition leads to high annual snow
line altitude, According to Kou et af. (1982a) , in general, the term
of net radiation occupies the largest part (more than 85%) in energy
gain, and latent heat by evaporationm holds higher rate (more than 15%)
in energy loss on these glaciers in stmmer energy budget, Chinese scient—
ists group them as “mid-latitude continental type glacier” and distinguish
them from “maritime type glaciers” .

As the ablation caused by evaporation takes more than 7 times as large
energy away from the glacier surface as that by melting, the process of
evaporation has a function to suppress total ablation amount in summer.
But the ablation caused by evaporation in other seasons possibly have
some importance in annual mass balance as fine days are frequent there
through a year eXcept summer. Nevertheless, there are few works about
evaporation on the glaciers except summer season, Li (1985) estimated
this value on No. 1 Glacier at headwater of Urumqi River Tianshan as
60 mm water equivalent for the necessity to calculate the discharge of
that area according to the result of a field observation done by Xie and
Cao (1965) in summer, This is the only estimation ever done on the

annual ‘amount of evaporation on glacier in this reasion. The intensity

®Water Research Institute» Nagoya Univ, 464 Nagoya Japan.



of solar radiation in winter season hes iligh contrast between south fac—
ing slopes and north facing slopes. Therefore; the intensity is comparable
to that in summer on south facing glaciers, Considering this, the ablation
by evaporation could be one of the factors which determine the distribution
of glaciers. Kou et al., (1982 b) and Xie ef al. (1982a, b) examined
the relationship betwesn net radiation and fusion of snow in detail, and
conclude that net radiation deeply influence distribution of continental
type glaciers. But these studies does not consider evaporation.

As a first step to investigate the influence of evaporation to the mass
balance on continental type glaciers, this paper compares the characteri—
stics of evaporation on a continental type glacier in melting and non-
melting season on the basis of field observation, Detail result is published

in OhNO(1990 a).

2 QObservation

Meteorological observation and lysimter measurement were carried out
at Site—A, 4010m a. s. l.in the accumulation area of No. 1 Glacier (43°
05'N, 86°48’E), at the headwater of Urumqi River, Tianshan, China,.
The study area is shown in Fig, 1.

3 Method of calculating evaporation rate

The aerodynamical method and the lysimeter method were applied in
meltipg season, and the energy budget method was used in non—melting
season,

For applying the aerodynamical method, the meteorological data set
at 150 cm above the firn and saturated vapor pressure calculated from
the surface temperature measured by a thermistor sensor were used. The
roughness length was assumed to be 1 mm, The effect of atmospheric
stability was considered by means of integrating general function(Busin-
ger et al, 1971) after calculating Monin-Obukov length, Calculation was
executed every 30-minute interval,

6 aluminum containers, 5cm in depth and 242cm?® in cross sectional
area, were prepared for the lysimeter measurement, Snow in the conta-
iners was weighted by a balance graduated to 0.1g after about two hour’s
exposition and changed. when the snow melted quickly or when a precip-
itating clouds were approaching, time interval of measurement was shor—

tened,
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Fig, 1 The map of the study area. The hatched area
indicates glaciers, Observations were made at Site
-A which is indicated as a circle with A
Because it is very difficult to determine the difference in vapor
ressure directly and to avoid the influence of smow drift, the energy

1dget method was applied in non—melting season, Following eguation is
ssumed;

LE+NR+H+C=0 (1

here, LE:latent heat flux, NR: net radiation, H: sensible heat flux and



C: the heat conducted from firn layer. The signs have besen taken sucu
as the direction toward the surface becomes positive, The sensible heat
flux was calculated by similar aerodynamical method which is mentioned
aboves using the air Meteorological elemenis we=e chszvved from 12 July
through 29 July 1987 and 6 April through 22 April 1988, Vertical dist—
ribution of temperature in snow was measured 2t 5, 10, 15 and 25cm
below the surface from 22 through 24 April, Evaporation rate was also
directly observed by lysimeter weighing, Lysimesters were continuously
maintained from 15 August through 23 August 1987, This observation
was also done in April and obtained a set of data 12: 40 to 13 : 40 on
20 April, The data and used instruments have been summarized in.a
data report (OHNQO, 1990b). Temperature gradient between at 30 ¢cm and
150cm ébove the surface, and the wind speed at 150 cm with assuming
roughness length of 1 mm. The effect from atmospheric stability was.
élso considered, As C was not simultaneously measured, an averaged
daily change which had been calculated from the observation from April
22 through April 24 1988, have been substituted to the energy balance
equation (1) for the whole period, It was not more than 10% in energy

balance for the whole period,

4 Evaporation in melting season

The time series of vapor flux from 12 July to 29 July on Site A
determined by means of the aerodynamical method is shown in Fig, 2.
This shows that condensation is dominant in this period, Mean daily
condensation was 0.21 kgm™*, But this feature does not seems to be
lasting through whole melting season. In fact, high evaporation rate
was observed in August, Fig, 3 shows the result of lysimeter measure—
ment carried out from 15 August through 23 August, There is only
.one case that the condensation was observed in the. night. The mean
diurnal evaporation amounted to 0.40kgm~™* in August. As lysimeters
were not weighted in the nighttime, only a mean vapor flux was known
for'the nighttime from this observation. The evaporation lasted to even

% of water.

in nighttime on average. Nocturnal mean reached 0.16kgm™
The large difference in vapor flux between in July and in August was
observed.

Fig, 4 shows the atmospheric vapor pressure from June 1987 to
May 1988 at Tianshan Meteorological Station (3540m a. s. 1, s at

about 2 km east of the glacier), Atmospheric vapor pressure is higher
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Fig, 2 The vapor flux from 12 through 29 July 1987
calculated by the aerodynamical method
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deviation caused by averaging 6 lysimeters
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Fig. 4 Annual ternd of atmospheric vapor pressure observed at
Tianshan Meteological Stations 3540 m a, s. 1. (solid line)
and at Site-A, 4010 m a, s. 1. (dashed line) . The
saturated water vapor pressure for 0T (6.11

mb) is indicated in fine dashed line

han saturated vapor pressure for melting ice (6.11 mb) only aroun
1ly, This is the reason for the fact that condensation is dominant i

ily on Glacier No. 1 in melting season,

5 Evaporation in non-melting season

As mengtioned above, the evaporation rate in non—melting season wa
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Fig. 5 The vapor flux from 6 through 21 April 1988
calcylated by the epergy budget method



calculated as the residual term, The vapor flux {from 6 April to 2
April 1988 are shown in Fig. 5 .Clear and strong daily change in vapo
flux is vfound. The daily amplitude is more than 3 times as large a
that in ‘melting season (Fig, 2), The strong diurnal evaporation is als
detected by lysimeter observations measured vapor flux was —24.5%1.9
107°kgm™®s™" from 12 : 40 through 13 : 40 on 20 April, while the energ;
budget method indicates —20.9% 10" %kgm™2s~"', The evaporation rate incr-
eased in the morning and maximum appeared around the noon. Then,
decreased towards the sunset, Though the mean diurnal evaporation was

0.40kgm™?, this -intense - evaporation was compensated with nocturnal

2 2

condensation of 0.73kgm‘ » and daily net was 0.33kgm™ of condensati-
on. In contrast to the melting season, the firn did not evaporate'in the
nighttime even though the atmospheric vapor pressure was sufficiently
low. This is bécause the surface could not get the energy for vaporizat—
ion on account that the radiative cooling overcames the heating by sens—
ible heat transfer, and the latent heat by refreezing was never released

from firn,

6 Concluding remarks

Through the result of observation and calculation based on meteorolo—
gical.elements, some important characteristics of evaporation on contine—
ntal type glaciers became clear. Because atmospheric vapor pressure
changes throughout the melting season, the vapor flux differs quite much
even in one season, This means that only a short field observation,
just like as the most of previous heat balance studies, is not enough to
estimate the amount of evaporation in melting season. More intensive
evaporation must be occurring in the beginning and end of the melting season
than middle of the season (July). It is necessary for estimating seasonal
amount to carry out much long term field work or to deverop some extr—
apolation procedure using meteorological data observed at permanent
stations, As long as melting occurs, the surface vapor pressure is kept
constant over glacier, so spatial difference in vapor flux may be small in
melting season. -

In non—melting seasom, evaporation rate varies with large amplitude.
The mean daily trend of the terms of heat balance from 6 through 21
April 1988 is shown in Fig. 6. It is clear from this figure that the do-—
minant factor controlling the vapor flux in this season is net radiation.

This means that the amount of evaporation in non—melting season may
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Fig.6 The mean daily trend of the termes of energy balance. Ia the
figure; RN: net radiation, H ¢ sensible heat fluxs, LE ¢ latent
heatflux (calculated as the residual term) and C ¢ the heat
conducted from the firn layer. The scale for vapor fl-
ux is indicated on the left side. The scale for

vapor flux is fixed in the right side

vary widely depending on the topography of firn surface such as facing
direction, inclination and shading condition. Most of continental type
glaciers are comparatively small in size and mainly exist om north faced
slope. Considering that the solar pass is low in non—melting season, ev—
aporation amount in non—melting season may be mnegligible or the phase
>f condensation over them, From another point of view, it can be also
said that there is a possibility that the radiation condition might deter—
mine the glacierized area through the process of evaporation in non—melt-
ing season.

i
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g H A
' (g) (M5 ES) (B 7 B (mg/L)

II-1 2 000.0 198942 8 A11H 14 ¢ 04 0.0
14 ¢ 00 05 0.0

06 0.0

07 0.0

08 0.0

09 5.8

10 28.8

11 13.6

12 11.2

13 2.4

14 0.8

15 0.8

16 0.0

11-2 2 000.0 8 H11H 143 89 0.0
14 137 151 00 8.0

01 11.2

02 10.9

03 8.8

04 7.2

06 4.0

086 1.9

07 1.9

08 1.9

09 1.6

10 1.6

11 1.6

12 0.8

13 0.8

io .



21 D

LA G|

e Y S

s g % B BEEE

(g) (% % B) (3t 7 B (mg/L)

13-3 3 000.0 8 3158 151 14 0.0

14 ¢ 27 15 0.0

i6 2.4

17 5.6

18 6.4

19 9.6

20 12.8

21 16.8

22 18.2

23 19.4

24 18.1

25 16.5

26 14.6

27 12.8

28 9.6

29 8.0

30 7.2

31 5.8

32 5.1

33 4.8

34 4.3

35 8.4

l 36 1.2

37 3.0

38 3.2

39 3.2

40 3.2

41 2.9

42 2.6

43 2.6
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15t 44 2.2,
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50 3.5
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59 16.3

60 14.4

12101 13.0

02 12.0

03 9.9

04 8.8

05 7.2

06 6.4

07 5.6

08 4.0

09 3.5

10 3.2
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14 0.5
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1]-5 3 000.0 8 H18H 12 t 55 0.0
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57 2.4
58 3§
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13 £ 00 8.5
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02 12.3
03 13.9
04 14.4
05 14.9
06 14.4
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09 11.7
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11 8.8
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13 5.9
14 4.8
15 4.0
16 2.9
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13120 2.4
21 2.1
22 1.8
23 1.1
24 0.5
25 0.0
1J-6 3 000.0 s 18R 15¢ 32 0.0
14 ¢ 46 33 0.8
34 3.2
35 5.6
36 8.5
37 11.2
38 3.3
39 13.3
40 12.8
41 10.9
42 9.6
43 7.5
44 6.4
45 4.8
46 4.2
47 3.7
48 3.2
49 2.1
50 1.1
51 1.0
52 0.5
58 0.5
54 0.5
55 0.5




®1 ES)

‘ V&%kﬁ 2 H MR b U VRS- 37c3) o
BB R (g) (# 7 BY) (38 7 ) (mg/L)
15 * 56 0.5
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13~7 4 000.0 8 f24H 142 10 0.0
13 & 42 11 0.5
12 1.2
13 1.4
14 1.9
15 2.2
16 2.4
17 2.5
18 2.6
18 3.1
20 3.3
21 3.1
22 3.1
23 3.3
24 3.2
25 2.9
28 2.6
27 2.5
28 2.5
29 2.4
30 2.4
31 2.4
32 2.4
33 2.3
34 2.2
35 2.2
36 2.1
37 2.1
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14 ¢ 38 1.8
39 1.7

40 1.7

41 1.6

42 1.6

43 1.4

44 1.4

45 1.4

46 1.3

47 1.3

48 1.3

49 1.2

50 1.2

51 1.2

52 1.2
53 1.2

54 1.2

65 1.8

56 1.3

57 1.3

58 1.3

59 1.3

, 15 ¢ 00 1.3
01 1.3

02 1.3

03 1.8

04 1-3

05 1.3

08 1.3

07 1.3
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15+ 08 1.3
09 1.3
10 1.3
11 1.4
12 1.4
13 1.4
14 1.4
15 1.4
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17 1.4
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24 1.5
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3 0 019 0.106 .082 0.215 3

A 0 011 0.131 241 0.184 4

5 0 .002 0.045 448 0.108 §

6 0 0.082 534 0.062 6

7 0 0.108 216 0.062 7

8 0 .002 0.158 131 0.158 8

9 0 .002 0.131 184 0.062 9

10 0 0.184 215 6.045 10
qRE 0 .212 1.232 .201 1.108 CIR-N 4
Y 0 (021 0.123 .220 0. 111 qFH
1 0 011 0.241 ‘241 0.106 11

12 0 002 0.241 .334 0.108 12

13 0 019 0.131 241 0.082 13
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19 0.002 .062 0,306 1306 0.082 19

20 0.002 108 0.215 448 0.062 20




RN R QU R
TE ISERWE | WY/ T S RWWURT | 5,00 L SLERE s
w0 Wk | Higs o FRYE | HLZHL 96 TEHWRYH * 958°02 MWy e

1 B iz £ s | —9 | L1~ e

“ g 0 080°0 §v0°0 0 0 V|
ki | 8 g LT LZ 124 i H

% oy 580 R 961 8% 0 11570 - xyu | ¥

y Bt 590°0 QNN;.V L1630 090'0 810°0 [ &
bR 2981 L08°'9 g6l-6 1181 1990 L 32

g ok 0 0 9270 2060 8210 050°0 B ot B

WY 0 687° 2 625" ¢g ¥62°1 95670 YR

1g 19270 90€°0 901-0 1g

0t ¥810 03L°0 28070 §¥0°0 0

63 88170 0270 8310 290°0 62

83 1810 7880 18070 290°0 83

L3 1600 02870 ¥8I°0 7800 - 13

92 :w."..c 8770 280°0 38070 9%

57 §12'0 $19°0 161+0 2900 14

¥3 1L2°0 0170 85170 0£0'0 ve

£2 9050 1730 9010 1100 £27

22 7550 o1v0 18140 110°0 22

12 ¥EE°0 1920 15170 00" 0 12

Fif A (8 980'0 |' 31z0 ﬁ.a.o 1€0°0 100'0 [ 1

YO 9s8°0 | 11z | 8ev'z | sosto | 90070 | e

B H V 21 _ 144 v 01 H 6 ‘ 8 7 L ﬂ s r s r i _ § ~ - 4 3 ‘ % =5



0c

0 8%0'0 L2190 8¥0' 0 610°0 [
8l 900°0 190°0 8¥1°g 18070 1500 81
g1 90070 18070 1600 1800 180°0 81
L1 0 6¥0°0 160°0 8100 0 L1
a1 0 870°0 160°0 61070 900°0 9l
ar 0 160°0 801+0 L80°0 800°0 §1
¥ 0 16070 8010 8200 8100 vl
g1 9000 180°0 180" 0 8%0°0 900°0 £l
2l 900°0 180°0 160°0 820°0 9000 [
11 80070 $L0°9 801°0 81070 9000 1
Exd ¥20°0 28070 260°0 §00°0 0 Erde O
REh 88270 9180 8r6- 0 £60°0 0 BWE
6 9000 SL0°0 80170 830°0 0 ot
8 90970 $L0°0 L2100 0 0 6
L 900°0 $L0°0 19170 8300 0 8
9 900°0 160°0 6700 0 0 L
9 900°0 160°0 18070 0 0 9
S 90070 160°0 6700 0 0 3
v 6100 1900 1800 9000 0 k4
£ 1900 8400 280°0 900°0 0 ¢
4 190°0 1600 2370 90070 0 ¢
I 190" 0 18070 13140 B10°0 0 !
H H
\\\\E;‘\\\\\\\\\\ 21 it o1 8 8 L 9 q \\E;\\\\\\\\\\
45/ BRE W B89 T MY NG

ERLAAERTOCLNA YT RI MY RE &K



MR AW gy (e
™ o9s WEUY | JTAS/T 9T FRWD | smor vsroemmm )
¥v0°0 BG4 lEHHs O W\ ¥ HEILE L ST OEWMY & | YO LGNS i
B H L1—71 91 g 62—s |LT 01--T i H
N2 0 1€0°0 180°0 0 0 Vg4 1
i H £—1 S 61 13 8l i H
Yo 18070 L3070 $82°0 $02°0 19070 X %
Grde 60070 2L0°0 860°0 820°0 11070 fr ke &
By 8920 1722 0988 0980 $¥6°0 ey
Frae by 0 4900 ¥2ito ¥70°0 81070 e
WBEE 0 1940 L9E°T §8%0 10279 N By
1€ 190°0 88170 610°0 1g
0¢ 16070 160°0 18070 L8070 0¢
67 160°0 801°0 6%0°0 6100 63
82 160°0 1210 8070 610°0 82
Lz 9200 19170 §L0°0 6100 12
92 54070 8010 6%0°0 6100 93
¥4 190°0 L3L-0 8%0°0 610°0 5%
44 1800 L21°0 $L0°0 61070 ve
€2 L80°0 801°0 820°0 9000 £7
22 180°0 8010 900°0 900°0 (44
12 1900 8010 900°0 61070 12
Erde $00°0 89070 S01°0 2800 ¥10°0 b A
b RugI 0£0°0 ¥89° y60°1 23870 %10 { b2 N
% i =]
' 21 ’ 1 ] o1 l 6 I 8 ) L ( 9 I s l ¥ ( g i 2 1 IE(\




A

#£3 SEAFATBEHAICA198ERBIR R ER

%Kﬁfﬂ: 28.9km?* WEUm/ st
\\;;\\\\\;?\\ 5 8 7 1 8 9 10 11 12 \\\ig\\\\ g

1 0 .33 1.46 0.890 1.21 1

2 0 782 1.60 0.310 1.33 2

3 0 .590 0.590 0.405 0.992 3

4 0 .490 0,490 0.782 0.782 4

5 0 070 0.890 0.992 0.405 5

6 0 .008 0.782 1-33 0.405 6

7 0 .008 1.21 1-10 0.310 7

8 0 008 1.60 0.782 0.310 8

9 0 .230 0.992 0.490 0.210 8

10 0 .405 1.46 0.590 0.310 10
=Y 0] .821 11.074 7.871 6.364 MR
HFY o .302 1.1t 0.767 0.636 R S]
11 0.070 .490 1.46 0.590 0.310 11

12 0.070 .685 1.46 0.782 0.310 12

13 0.070 .890 1.21 1.33 0.150 13

14 0.150 992 1.10 0.782 0.150 14

15 0.150 .10 1.60 0,405 0.150 15

16 0.230 21 1.60 0.490 0.150 16

17 0.230 .74 1.60 0.310 0.150 17

18 0.150 .33 1,80 0.310 0.150 18

18 0.150 .992 4.98 0.685 0.150 19

20 0.310 21 2.20 0.892 0.150 20




M A% LGy 1Y

W $9f FMWRH

_

JOAS/T S LIERRE | B0 Tl

6810 Wy HIHS  OBRVY _ HOLE L ol LEWYY _ VIS AR R =
8 & 12 v g 89 01—t . e
I % 0 08270 800°0 800°0 0 2 v m
LA 4 4 a1 38 ¥e | | , H -
% Yo 681 89°2 011 a9°¢ 15°% h'a- 4 _ %
b =P £L3°0 6940 §9°1 L£8°0 8I¥°0 Btk B
By ¥81°8 178 £% 72218 66052 996° 21 -3
gk 0 £98°0 ¥6°1 G601 ¥0'T e wﬁwﬁ\l
HWE 0 vev-6 ¥e'1T | 68501 98e° 11 . BRE
18 068°0 69°7 266°0 1e
0§ 121 09°1 09°1 $89°0 - 0¢
62 266°0 o071 $E°1 266°0 _ i 62
82 0680 63°1 011 ot 1 ) 82
L3 58970 89°2 8L 0 €81 . Lz
9z §89°0 022 087°0 12°1 92
5% 0680 02'2 068°0. £8°1 . _ 92
Ve 5890 88'1 266-0 97" 1 vi
&2 £89°0 18'3 589°0 011 : £3
(44 78L°0 $€°T 121 28L°0 : e
12 011 1A 95T $07'0 12
Erd 281°0 8990 88°1 90°1 8510 fad Oy
b 3245 79°1 719°9 T8 81 659°01 085" 1 ,. b A
% 2 11 01 6 8 ) 9 g v g z T Z




03 9'9[ ~ IR S°8- 10 ‘L 02 80 88— 171~ 0°6— 0'08— 1'81— 0%

61 Lv1 - L8l - LA L L G'¢ 890 8¢~ 621 — 201~ 8 17— Lgl- 61

83 L'OT - 6 11~ 8L- €0 g 6% 11 9°3— 88— 9" €1~ (28 2 (A 81

L1 0" €1 — £ 21— 86~ 52 ‘0 £ g 81 G 6~ § ¢l - vy - £ 72— ['8] - LT

91 §°0[ ~ 0°61 - 811 - ¥ ‘T 68 60 £ 0= 9°21 — y'21 - [ AR Y YLl - ERS

§1 26— 3rgr- 181 ~ 2°0 ‘g €3 21 0°2- LVl - 831 - 987 - vriT— 51

vl 9°21 — AR £°GY - €0~ 1 Lz 0 L AR AR B 8C[ - 8'97 ~ G LT~ At

g1 LI - 0'971 - prer- 1°0 -~ "0 §'1 20— 9:2— 822 - 0'g1 — $°51— JAY: €7

21 6 11— £yl - 1°9 - vo0- 37 peg 0°2~ 81— 97 LT - $61 - 101 — 481~ 3L

It 8 01— (B84 L8 — (Al 4 St 9°0 - 6'2~ L3 -~ .71 = | A 807~ It
G e 0 AV yyl - ¥ 8- AR g 81 A 9°¢— G 8- 9:02— $'81 g9l - for A
ey 9764 — 8 gyl - G ¢ - 6° 11— ‘18 z'8] 911 - 6°6¢ ~ L 8- 1°90% —~ 2°£81 — ¥'591 — FWH

01 3 €1~ 1°61 - 0'7—- vor— 'g LT $°0—~ 87— 611~ Vg1 - 6°GT — 883~ a1

6 8 8- R 87— IR ‘3z 8°3 6'3~ ' - 80— £61 6°0Z—~ EAR A 6

6 89— 8 11— 43 LRy 0 21 01~ 0°¢— 99~ 1°97 L 12— 1° 2%~ g

L §'§— IR AR ye- Ly -~ 'z £ g vZ- 9" - 96— 9°91 — 102 - 18— L

9 1y - g LT - 82— 72~ L I's Al A LV~ V8- 1°02 - §' 0%~ £ 2y - 9

9 201 - S 81—~ 0%~ L0 '8 A (AR gg - 117 - 207~ L0118 - 8' 11— 5

4 g 8- 491~ 0V — €g g §'0 9° 1= 0°¢— ¥ 01—~ [ A= S LT — 61— b4

£ Ay 1’91 — 0¥ - 91 ¢ 30 $°0 01— 9's - 9'82- 891 — AR H

z 67— AL 23— 90 "0 01 2T 8¢ — 79— §07— g 91— 1'€1 - z

I A aL- 66— L - 20 §'2 (A 8V - €02 - I'vI- (AR 1
% a1 11 0% 8 8 L 9 f i £ z 1 N

HorEy

BT B B 5636 L 50Nl ey | Il e B o

L&



Feor "o ¢
Ay cades we L 1 K 99
ke AW ackkeg Y
voi- By G A _ Hels 2T B3 h HLZH L 9'51 WL EW | HED
it B L2 9 vi 92 z 1 A 11 €1 £ - 81 ar i H
MW | 0°83- 012~ §81— 9°g1— §'9 -~ 9§~ £'9 - 0 01— 0°L2- 7 86— 1°82- §'s5- | MW
By 1 1 § v g L2 12 18 ot Te 11 £ e | 1
2 R4 00 0°¢ -~ §°2 56 8571 9°g1 1°8 '8 00 51 58— 08— LoX23 %
Cl Gt 621 — (2R A0 1"L- 0°2- £¢ 9°¢ 70 vor- $ 01~ ¥y gL- 081 - 9L~ Bt o
b3 7968~ 1 E0V - ¥°0%%— | 985~ 2 €01 0" €17 g 01 G E¥ ~ 9°GI¢— | ['91F— L°¥09 - 1'67¢ — Bw
for A B 2:81 - 911 - v8~ 19— £ g 89 81 81 9'8— FAN 91— 087 — Grde
Hom 61002~ 61T~ 0°326— ¥ 19 - 9'9¢ 8¢9 0°81 102 G V8 — v 6L — 6821 — L°LBT - Wy
1€ <Ll 78— (54 10 (R84 8y — u.m,ql 18
0¢ L'81— 98— 9%~ Ly - 8% ¢ L0 (AR 3y - E'g~ . 003 - 0¢
83 5 81— 11— G 6— ¥ T— ¥ 1 8g g€ 10 V8- £ 122~ 67
8% 1°02— 6" 11— 6 Vi~ 87— vz 8°g G°g ¥z 88— g b — € Fr— 1°61— 83
13 012~ S T~ 86— 92— 1€ z'6 1t 91 LT - ¥'9 - e~ e Vi— L3
93 102~ 301 - AR RS 94— 9°¢ 0'8 9°7 0°2 768~ y-8— 2Ly - g V- 92
53 AR B g 31— ¥'8- 11T - (N4 9°6 ¥1 Ly 9°9 — 971~ L1781 - 1LY - $¢
ve 881 — 9'¢T - V8~ ¥g -~ g'¢ 2L €32 (4 ¥'9 - 1'8- 9427 - 2 27— ¥z
£32 1°61~ 801 — v9- 8y~ 3'g gy 50 21 L6~ 6'8 — g 81— v 61— £z
S 161 - 01— €9 1'8- 8¢ 9'g 00 2% 2L - 0°0T — 681 — LoGT~ [
12 Vri— 82— 1°g— 86— 1z 8¢ vl v 9 11— | 901- _ | %0z~ 691 - 1%
Brde 0y (A4 PR A B §'6— $*0 g€ 1°¢ ¥'0 82— 9°¥1 - 1'e1— 267 ~ 2'81— bk O
A0l 1°121 ~ VeV — 8 76— 8y 6°¥%¢ 0°1%¢ 4 L Le— (434 9081 — L7161 — 0781 ~ b ac g2
o | g
¥ 21 181 [ 6 8 4 9 5 i4 ] z 1



BRAFTREK AL AI984ERE EHSBN

SBT3
N‘ 1 { 2 } 3 l 4 1 5 ’ 6 ‘ 7 ' @ !, 9 ’ 10 ' i ‘ 12 '%

1 -13.3 -15.0 -21.9 -4.7 ~2.7 2.2 ~0.4- -s.e-gr 1.2 ~2.8 ~8.5 -3.6 - 1

2 -14.2 ~-17.1 -28.6 ~6.6 -3.1 t.0 -0.3+| =0.2 f 1.5 -0.6 ~15.3 —4.8 2

3 -15.4 ~15:5 -29.5 ~7.4 0.8 ~0.6. ~0.2 2.9 | 1.7 -1.8 —14.7 -7.2 3

4 - 13.0 —-18.2 -25.8 ~10.8 ~3.2, 2.5+ 0.1 6.0 j 2.0 -3.3 -15.5 -8.9 4

5 —11.6 -22.3 |~ -23.7 | -11.6 —5.9 -42.] 1.9 8.9 0.8 -2.1 -17.0 —11.3 5

8 -12.8 ~20.6 -21.9 -9.3 ~-3.0.| =~56.6. 2.7 7.0 -1.8 -tz ~16.8 -4.4 6

7 -21.5 -22.6 -17.2 -8.7 -3.6 -3.1. $ 9 2.6 | ~-3.9 -1.5 ~13.5 -5.5 7

8 -22.4 -22.2 -16.6 ~6.5 -4.1 ~1.7. 0.5 0.2 -4.5 -2.8 -12.2 -6.8 8

g -22.7 -22.3 -186.6 -7.0 ~3.6¢ -3.2 1.8 1e 1~z -0.6 -12.9 -9.2 )

10 ~24.1 -16.9 -16.3 ~12.8 - 4.6 ~1.6* 1.8 2.2 ~-1.1 -0.5 -16.8 -12.5 10
R ~169.0 -192.1 —-217.9 —-85.2 -32.9 -19.3 11.8 25.9 { -6.0 | —17.2 ~140.8 - 74.9 OB
By —-16.p -19.2 -21.8 -8.5 -3.3 -1.9 1.2 2.6 J' -0.6 |. —1.7 —14.1 -7.4 R

11 -21.1 -14.7 -15.5 —-14.2 -3.8 ] -2.0 * 3.0 4,3-‘_ 0.0 —271 -17.1 -11.3 11

12 ~20.4 ~18.4 -16.7 ~16.4 -1.5% —3.0. 2.8 3.3 0.6 —4.1 -16.7 -12.1 12

13 ~-18.8 -17.0 -15.4 ~18.9 |' -3.3°¢ -1.5- 0.8 [I -0.3 0.3 -10.9 -18.6 -12.3 13

14 - 18.8 ~-19.9 ~14.0 ~14.2 ~4.3¢] —1.1. 2.2+ 0.3 0.6 -12.9 -17.2 -12.6 14

15 -19.2 -21.3 -13.0 ~11.1 —-3.2* 0.0 ° 2.1 2.7 1.4 -10.5 -15,5 -9.9 15

16 -18.5 -24.1 -13.2 -8.7 —2.6% ~0.4- 3.5 1.3 2.4 -9.2 ~13.4 ~11.8 16

17 -19.7 —27.4 ~13.9 -9.1 -3.5. 1.1° 2.4 Q.0 4.2 ~7.8 -10.7 —-13.6 17

18 -17.8 —26.6 -13.6 -8.6 -2.9 -0.8¢ 4.5 3.8 ‘z.o -5.7 ~10.4 ~11.8 18

19 —15.5 —23.1 -9.8 -13.8 -3.6° 0.1~ 2.5 e.6 -0.5 -4.7 ~-13.1 -16.7 "

20 -20.3 -21.3 ~9.8 -15.0 -3.5 -0.3 1.0’ 8.3 2.1 —6.4 ~-14.4 -17.1




[USV2- R 5 %11 Wiy
91~ By HeH¢ 98¢ - BN HezH L B4 By HE HyH
HfH 82 01 62 4 I 9 4 g1 g 8t 62 H#H
“ el Z°v% - [ARAR 0'L1 - 9'9 — AR 3L~ PAR 4 0'€%~ 9°¢8 ~ G867 — 897 — Wy | i
it & 1 1 6 81 L2 L2 153 0¢ 82 v3 £ @ o
% %
W | v1 0'¢~ 9'¢ 991 61 "6 86 0’1 €0- ¥o1 - ¥L- =R
B | Al € ¢T- ¥ 81 - $ g 12 1°$ 9°0~ 91— 86— 0°71 — G 81 ~ 1181 — e | B
W | s 01— 8°00¥ - 991 - 6°¢3 1986 L9~ 08y ~ L'562- | $'g8¥— | g gve - 6085 — By
frakl 681~ €11 - 179~ $°2 7S 0t S'1 $°8— gt l- [APA S 2°0% - g8
pu: Rz g4 ¥ L02 - 0 LIl — I"¥L - 163 §° 69 001 £91 528~ 6:28 — 1681 - 8182 — BN
|53 881 ~ 29— W ¥2 80— LA 4 'y - I“Ll- 1€,
08 8°0%- £ 8- L9~ 9'0 - " 30 gt ~ 20— 8'0 78~ €9 L1%~ 0¢
63 102 — 801 - 81— 9°0 - W 10— 6g ~0's8 <20 gL - 15— 3 ve-— 67
82 730 811~ $' 31 - ¥l " 80 1'9 <62 SRR 78— Ly - 86T — £°02 - 82
13 807~ Rl S 9 ¢ - 61— 911 3'8 $°% <171 111 - 0L~ 2°g1 - 871~ LT
92 0'0% - 0°11 - 96— v9- m 82 18 <90 81 16— 88— VoLl - z91 - 9%
g2 9:91 ~ 11— 0'L— 8'8~ w 18 8'6 >80 g1 9'G - 8 8- J A8 2 2:07- §%
ve 1°8] - 69l — 6'9— Y- L8 9°9 IR 11 59— 1'8- R 052 — 24
€3 £61 ~ 0°21 — 19— 6°2— $°9 8¢ S0 Lo 16~ 18- £ 67 - 8 y7— £2
144 1°97 ~ 96~ §°6— LG~ vy 1y “L0-  |e8'7 58— 0701 - ¥ 18- Lier - 32
12 991 — L1l - 8§~ 1°2— [ k4 1'¢ “ 20 g1 187 - g 01 = 1'22~ 887 - 12
Grdcly 631 — L'yl - veL- §°1 (28 S'% L0 - 76~ 82l ~ g £l ~ v 13- 061 — ‘m:w@
ey 2' 631 - |42 - S YL — 1°€1 o8 zg 8'7% VL~ 328 ~ 0831 — L'¥81 - 8817 — 1061 - R
\m\m 31 148 01 6 w 3 L 9 g ¥ g 3 1 > B




02 §vI - 0 Y1 — vy 6 1-8 g 87 21— 217 = 94— 3 81 - 8761 - 0%
61 81+~ LAR4 [ 2 Vs 0°8 0¥ L7 1°7 - L°01 - 7' 6— 612 — 8°87 — 81
81 L1320 - 0°321 - 9V~ gy 8 ¥ 1'g ¥l 11— A L1T - 63— 8Ll - 81
L1 £ gl — 031 - 69— 29 87 9°b 1'8 v 3- €9 — 601 — G €3~ ¥re1 - L1
91 perr- gl ~ LL- 75 8¢ vg [ £°0 L'9— (AR 2 161 - 881 — 91
S 121 - g Ll - 70l - 1y 6 ¥ 144 1'¢ [N 08— 6 11— 611 — 060"~ gl
Vi £Vl ~ 981 — 66— v S % L8 1°2 61— [AR3 g 09T - L8 - €81~ ¥y
£1 121 — 2°02- 6L — 8¢ vl L8 61 G 0— AP ¥evl— 89l — 6'61 — €5
21 Ly - 9°3Y — oY — 8¢ £g Vg 80~ ¥o- 68l — 9°6T — 191 - 8°0% — 21
17 9'31 - V0%~ 970 2 9°g sV 11 ¥oI— £°2] - S VI — 0¥l - V83— 1
Gt & 6L — 62l 8'0 [Aks Ly ¥g §°0 97— 99— G 8L - g8l — 1'91— [ N
W OF N S 8L— 9°8¢1 26 v-22 L 9o¥ €€ 7°g L'§T~ 8799 — 0°g81— | g'¥81 - 79T - %Y &
01 881 - 081 — [ a4 732 Ly 12 £ A= §' 01~ 6 €1 — 8°v1 - 5 %37 — o1
6 L8~ G2 -~ 01 80 [ 24 (25 20— 61— Vg Pyl — S 02 ~ 661 — 8
8 (AR £ 11— S0 60—~ ¥¢ L g 0- 81— 6% — £°51 — 2407 - 802 - 8
) 1°g— 621 - L1 01— 8¢ §'¢ L0= 81— 2 L- ﬁ.*:l, 9'12 - AN A L
9 1'g - S 5T — AN v 8'8 ¥ 02— LT L'L- S 61— 8 15— ST Il ~ 9
g veg-— 0" LT~ 20— 9°¢ 0'8 iy 2'1- 8% - 89— 222 - §' 23— 211 - g
¥ 6'8— 0°GT - I3y 6°g 6'9 ¥z 0= L'g- '8 - 12— 0'91— [ARAS 4
g 6'L— 9'v] -~ £€0- 0°s 8'¢ 1'2 0§ 9'0— SV - 867 — $97 - g eI~ g
[ Ll - 8 VI~ 11 '€ vy | 24 8:27 §F — 8¢ — 1'% — 89l — 0¥l - b4
1 N 9°G— 0'9 — 2°0 Z'¢ S I - 7 ¥ 92— LS — 0 61— ¢ ¥y - 811~ I
//m a1 11 ot 6 3 L 9 g ¥ g z I o g
HoA®my )
LM AAESFL N U G HF MY GT 9%

An



WSRO AW gy
Fo- bk C Heme 0 8t - MU BLTH L 991 WREW | 4% %
6 H 1t I 12 97 H 1 8 g $1 £ 81 11 W o
] ¥ 0% - gve- 0121 - §7 01 - 08¢~ 81~ 0's~ 0°6-— § V23— 0°€g~ 2 87— §' 62— oo®| it
W H 1 1 8 4 03 L3 44 18 0% 1€ ¥3 9 W B
[ 2'0 - 80— Ay g2l 9:g1 991 201 z 9V 5g g 9— 09~ oo
o B A § €1 — 29— g~ 81 Ly 0g L1 10 z1— ¥ 81— 8 L1— 8.1~ g k|
% v Y By — 0'62V — £ 86~ £ 89 BT 2 B VAL 731 4R 91 1'g13— %8¢~ | 0'86¥— | 1995~ ® oW
G A 0 £ 61— § 20 = 7P gl - L'y 0L Lz s'¢ 9y~ 0°9- g a1 - 1°81 - kD
T n | sarz- €63 — 6 LY - L2l £18 §'92 692 0'8e Ve oy - 2799~ fw.mﬁl 9861 — ¥ YN
1g 1702 - 0°§ —~ gt | o 149 LT~ L1 — 1§
0% L6l - L8~ 62~ 0'1 v Lg 91 6% 17 - 26~ 8 1%~ 0t
63 661 — § e~ 0'9— 91 92 9'L oy 93 82— 65~ £ 12~ 62
82 11z - £ 31— 811~ 60 1y €2 (884 & ¥ X0 S - 631 - 881 — 87
12 108— 0.%1 - 0°3- 80 0 6'6 9¢ 2's 0°8- g~ 227 - 81~ 13
93 9° 6l - 2 S g §'9 - 67— 8¢ 601 ¥ 9's 09~ veL- § 8] = 691 — 93
$e 1781 — 251 - vy~ 8°g- 8°g 1T 8% s 1°¢ - $9— Lyl - 81 — 52
ve Lt 61— 6Ll - viE- 80— g 6L £¢ 12 32— m.w.. 0% — 760 ~ vz
£3 £40%— AR 8 | S A 80~ Tl 0's Ak 4 9'2 0°9~ 8L~ 79T — 9°81 — £z
2z 041 - 98- 8¢~ 8¢~ 8'g g 91 $°¢ 8'9~ 86— 06l — vel - 44
12 0° 91 - 9°11- 81— 60— 6 0¥ vl e 1°8- y8- Vel - €91 — 154
Gk By | s 191~ 09— 7y Ly vy 61 rr- | gor- R R L A e & By
%YM o 1ss- 1191 - 9° 6g ~ 9-8¥ g1y £y 8" 81 L0 - | 67201 - 0°8%I— | L°067—- | 0°961 - %OE DN
» H gL 1 o1 6 8 L 9 S ¥ g 2 1 H




12 ﬂ o .2 1%
02 _ .52 eeteg €29 0z
61 _ 08l 701 .68 61
81 048 6] *5'8 3 0 81
L1 _ 9°g #0'] 30 LY
91 _ »e8°¢ L'2 *8°g AL 91
ol A sV/6°0 *3'6 a1 _ ’ st
Vi V %eG ¥ /92 oL*§ 31 vt
£1 _ eev’p 8% | el'8 ,_ : ’ 23
KA e8°G] #e9'37 Y484 2%
Iy 970 eeS°1 | eV'8 T
at 2902 ebel wo | 10| 0t
6 w 249°3 . ee0*g 77 | g0 . )
8 | 02 '35 234 *6°81 | e’y | 8
L 9eC') PR AF:] 83 ! ” 4
9 ) . i % §*0 et Z.‘w..o . " eeT _ . Tr.,. 9
g §'1 Lol s
2 8] 0% ’ ¥
S i NYRCENE IAVIAS ¢ ] €
4 $9°T | VST | 4
1~ 70 "1 Ver's l
B g 21 11 o1 " g L 9 S v
R R ]

B B RIF686L WOL I Rl | MENVBY L%

L2



¢ IL»

. A ‘ 1 ' 2 ' 3 [ 4 5 6 7 8 E 9 10 11 { 12 %
‘22 G.oe 0.5e ; 22
23 1.0e 7.500 2.3 l 93
24 340 8.4 24
25 1.60 ; 25
26 1.0e S.g 5.8 ¢w 26
27 1.6e 7.7 27
28 0.1e 0.5 1.5 2.8-» 28
29 N ’ 3.0A. 8.6+ 29
30 1t.1e g.2ve 2.6 30
31 1.10 12.475 1420 ‘ 33
A # 2.5 1.5 2.8 7.4 46.5 135.4 121.1- 79.3 !t 50.5 8.0 1.8 3.6 A it
Bk B O3 17 20 23 19 Wk B %
Bk B MoK & 8.9 13.9 19.8 15.8 i B B BEK R
3} m 19 8 118 12 ; H Bl

iE FE K R £60.5

1—4 AR —12AE L BHIRW 1 KA HA BASE
o JEW BT AMRE
—_

BE. BT | B BORD
"

.

B




12 3¢ 12
07 <469 099 el 02
81 ce%" ) wel" L 43¢ 81
81 wel° L] V9’8 V'3 31
L1 .89 AVZT RN #6'1 Ll
91 , V83 v32 »J9°¢ R 91
g1 LAVA L AN4 St
1 $9° g ~ o717 080 081 13
£1 e ¥ *3°D gL
31 c 99173 seF ] .3y 21
11 wef6'0 sl 1
ot PRI AN CXERD Y - el'0 a1
6 2 L3 270 8
8 60 $e9'¥ °3° 7] °g g 8
L PE AL S LRE A 9 L
9 101 %67 #0632 9
S PAViAD e9'3 S
¥ #1' 7 022 14
g YA \viE a4 £
z — »3°1 28 z
! el 91 »Z'V I
i‘ 71 1 01 8 8 L 6! S ¥
g 8
O B
EEH B Ar626 L 5 N RBMBILEN BT 8K



\E\\:ij 1 ‘ 2 ‘ 3 ( 4 5 6 7 8 9 10 1 12 l/f/////
o

22 ) : 6.2e 0.3 0.3 22

23 { ) 1.4« 7.5 C 2.1 A 23

24 3.5e 6.40 A 24

25 2.1 25

26 . 1.4 4.4 4.8\ 26

27 1.2+ 5.48 A 27

28 ) T 0.4 0.4m 2.2 4.2¢/\ 28

29 ‘ 4.3/ 8.3 6.8¢A 29

30 13,42 10.2e° 1.9=A 30

31 " 2.1e 13.8°¢ | ‘ 31
B B 1.9 0.9 2.8 6.9 46.4 133.7 126.3 76.7 44.9 4.8 1.1 2.6 B ®
BXxB %K 17 28 23 18 Bk B %%
BoR B BKE 5.2 14.8 17.7 21.6 BXBREKER
H # 19 8 18 12 ] M

g KE 448.8

1~4 AMe—LAHI1EPRM I KERFARASAR
o B o EW Av Bz

) jd

Hk: %Fo Bl BRIRN



12 vz 1z
02 9'2 LRY A8 4 38 0z
61 _ L6 38 ez'8 81
81 ne¥ql ) 08°0 8l
1 €97 58 V'3 ¥ 0 L1
91 0elg «£'0 8¢ vy 91
ot *8 01 63 St
vl ot} 8¢ 80 91 vl
g1 0e8'g .99 oLl el
21 ’ e ?'82 0°3 00°2 s
1 10 e5 01 t
ot §'0 .21 *2°0 of
6 Y AL e+8°S 0¥ o.v.o 5}
8 ' PSR § CEVAR:] oLVl €9'¢ 8
L ee¥ g ..)'8 LY AR L
9 ] AvZ ) ee0°1 0’7 °7'2 9
g AVAEi] 001 S
v o1 °0'¢ 4
£ L RN ¢0°7 <
2 062 b ¥ z
T vz .91 09 g I

g ) 1 o1 6 8 L 9 5

HOTAE N

HE N5 B B 37686 WO (S BIW BB KB

6%



R WY 7 wigy G
Ry 'V Mg . EH e
TEFHEHYRR I BT I R~ 6 7 — 1 ﬁ i
6oy m ¥ o# &
i H 21 81 0g 61 (5 H
B H X [ad14 ¥°51 0°0% 78 BV XY
¥ OH K4 03 2z 93 91 % H vw 4
% o 02 0T 89 0°89 116 9gIy A1 6°8¢ L6 3'1 g1 vz b4 .ﬁ‘
1g - IR 43)! 03°1 ) I -
0t 9°1 0.5y .0°03 ) i Ces
62 +00°71 L0701 | #/6:¢ 67 -
83 2y ! 87
X3 T8 AN L2’
93 3'g 13 92 -
5z «3°0 52
52 R4 0" % ¥T
£ . 1"z 81 °7'1 i §2
(44 €0 90 *0°% 44
Xé o 1 01 6 8 L

K 75 »



02 8¢ 18 SL s 03
61 Y 98 89 L8 81
81 34 oL 18 9L 81
1 €L z8 €L 29 L
91 . () 19 18 18 91
Sl 9 9L 28 59 5t
12! 0S 0L 08 €9 vt
£l 85 68 SL 99 &l
2 L9 1L 1L 5% A1
8] (e S9 LL 82 11
& & 99 2L L9 99 A
312 [34] 612 $99 Sy9 "
ol 09 69 LS vL ot
9 €L SL 8L £9 6
8 £8 L8 S5 oL 8
L 08 £ 5§ YL L
9 19 LS L9 65 9
5 6y o 0L 2L g
¥ 09 69 LL 89 v
£ it £8 L9 9% £
2 89 08 89 79 4
I : 86 8L 192 15 s
(| zr I o1 8 8 L 9 S
W% A ETIKEY

EHMXEE A BB LWL NE | BEEYRY L%

e 76 ¢



VR T 11 1
R B LR S O R 1R ) R R
i H 8 12 L 17 W H
)\ ] 144 02 ol B \ru
# pn
¥ Y
Gl 26
& & 29 $L 1L 29 G o
% w 0561 8%22 8213 6261 T®oW
o oL 0L 69 £9 B & M
W 1L 894 089 269 ¥ % o
|33 89 £8 8 ’ 1g
0¢ L8 £8 $8 28 0
62 86 LL 89 9L ) . . 8T
BT 18 . i ‘,3 h,,m 8%
L2 LL 29 €9 T . LT
97 €9 99 £9 €S 9T
$32 99 25 L L9 ez
¥2 iZ3 ¥9 S 1L ¥e
£3 117 28 €L 1L 134
23 98 o7, 08 9 ) 2z
X L9 09 £L 14 12
& & B £9 9L LL 89 g ok
2= -2 yes 192 £LL 289 ¥ YN
g <l
k at “ 11 ol 8 U L _ 9 g g 3 1 o -




RETE T H R et L e R e N R o

Lrgk

05 (23 L8 08 €g 63
61 82 g 6. L8 61
g1 6% 99 98 08 8l
L1 D) 8 €L 89 Lt
91 7 gL v9 68 €8 91
et | 1g 08 58 99 51
1 4] €L 98 99 4
g1 ¥9 06 LL 89 g1
14 89 9L gL &4 Al
11 19 v9 18 0¢ 11
b & 0y S9 VL 1L £ Bt &
b < 7 679 ¥S2 e 199 PR
ot £9 3} L9 i o1
6 oL L 18 19 6
8 ¥8 S8 99 ¥9 8
L 98 8L 79 9L .
9 99 £9 1 29 9
5 Ly vy 5L 2L g
y 09 0L 8L 69 v
£ £€ 98 ¥9 o ¢
4 34 98 €L 0L z
o 7 98 56 ) Ly 1
H ) Zl Ir [Uhs 6 8 A 9 <
H o &
H 95T EHR KB

”o



A AW el
T8 K LT R B R B ) ER B R
i H 3 (41 ol 11 B H
3 | BE o1 82 87 4l HE|
¥ %
Bl & s9 7) ¥l 9 B k| H
BOW 5002 9922 92T 3 386 1 %o
G & & €L 89 9] 99 Br & Q&
¥wWY 68L 8%L 902 92L h p )
s 80 08 ¥S ig
0 88 28 Js 2 0f
62 : 96 99 1L 8t 62
87 $6 . £8 gg 69 gz "
L3 84 09 vy ) N 1z
9% L9 89 29 95 97
g2 ) £g 5t 99 $T
144 L 89 8¢ 89 vz
£3 23 8 82 6L ) £
37 8g 14 LL |9 (44
1£4 99 89 8L g9 13
ff & O 98 9L 1 79 G & 0y
2 g -7 L99 £9. 608 519 %W N
B H
4 1 ot 3 L 9 § ¢ 2 i
H ! Y

- 7n



EFETXBA A B EHs6 WU HUF MDY RS L%

0z 144 €6 8. 8y 0z
61 147 58 L9 6L 1
81 05 P V8 28 81
L1 19 9L L9 SL L
91 $2 99 086 28 91
g1 014 9. 8L L9 Sl
b1 19 €L L8 89 y1
§1 S8 98 TL £9 £1
3 19 99 18 L8 2l
I 85 19 8L 8E T
6 2 0y ¥9 0L 89 18 G & Dy
B 9B $L9 002 19 908 oW
01 15 99 99 i) ol
6 L9 89 8L 14 6
8 ¥8 08 £9 Sl ]
L 2L 12 LS 08 N
9 19 8L (4 79 9
S £ Ly 24 18 g
v €9, 29 6L £8 ¥
£ 62 18 9 68 ¢
£ ) ) 69 g6 Z
L 96 29 L9 98 1
H % _ a 11 o1 8 L 9 S - % 3
H 26 A F T X B

- on



WM AW gy ax
UL ORI TR KB Ry
¥ B 13 (44 49 84 % B
3 (44
m B\ 6 61 =13\ 1
Bl & g9 L 69 0L e ol
% oW Loz 023 2 280 ¢ 8E2 ’ % W
B oA D £l 69 19 L9 & & 0
K O® N 66L v9L 119 8sL L 7
s 89 06 L 153
.0¢ 18 18 12 s 0%
.83 £6 19 4] ¥L 82
188 98 88 6y 89 87
12 98 29 8¥ vL LT
.92 (9 95 i) 4 L9 92
‘6% 69 £g 09 9L | 57
Ve () 08 142 s v2
% 5% I8 0L 28 £2
22 9V 9 08 |9 44
1L 09 52 £8 12
B oA by 8 oL 81 7 b & O
b AR 189 952 oL 659 BRL
g H
8
k 2l I 01 L 9 s ¢ 2 1 >

A



0% £'9- ['9 - 91 86 S vl 611 L2 28 L€ 91 - 280 — 52l — 0%
61 89— gy~ 1T yrg AR ¢ 6° 21 0*0L §'9 Tre- 0°¢— 8°GT - €81 — 6!
81 G 8— 0°9- S$*0 6 911 FA A ¢ 9:6 9'8 9°1 S'8- AP 01l - 81
L1 veL— yeL- 90— LT Z: 11 g-¢1. S IlL £9 I ve- £ 81 - v gl — L
91 0'9— [AR B 67~ %01 2'8 ¥l £°6 9'9 90 8-l 8- L1 — 161~ i
31 9L - LA P £g~— 86 0°3I 88 2L 0°0 07— LAA R S 2l — St
VI S g~ 0°01 - 12— 88 L3 611 ¥t 69 1°2- LE- 2°91— [ARAR vI
gl 5. - ¥ 6— 27— v'6 1'8 0-21 Vs 69 8'S - $°G - 801 - 791~ gl
21 8 L- L 6— L0 18 L8 581 Ll 92 8¥- 0L~ 1°6=~ ¥91 - 21
11 Bl L1 — 05 68 8°Gl €' ¥1 ¥ L9 68~ ¥L- L8— VoLl - A

f A B | S¥- gL~ 518 g KR g1 58 g% 1 0°3l - 9:21 - 611 - &

¥ 9 I 9 vy — VgL = 058 L°€8 ¥+231 2817 L'v8 | 8¥ 3 681 ¥:0%1 - 8521 — L°8Il - g
0! 04— I8 - "L Ll 2° 31 2 71 1'6 €9 Y- 9°G ~ - 5701 = Z 81— o1
6 vy~ 8°G — LL 88 RA 8¢l 9°6 1'9 80— 8°9~ 811 - 12— 6
8 0V~ 1°9 - £ g9 Lot 9-21 £6 0'9 I'g 06~ 0¥ — AR A 8
L 0 - S L- 9°g 0°9 £-5l 611 2} £ 92 601 — £ gl — R L
9 S v— 26— g5 29 8¢l LIl (4 0°s AR [ANR 88T — I~ 5
g 29— ¥ 6 - (4 9+01 8-¥l 601 072 ¥ 2°0- 281 - g ¥l - LIl - [
b4 09— 16— 0°s 111 9421 101 6'9 8*1 L0 AN IR L°01 ~ 25~ b4
g 8¢ — "2'9 - 25 66 S 01 v'6 L8 £2 52 v-87 - 0 IT ~ AR 3
2 0°¢— 89~ ¢y $6 L6 6°6 ¥°3 02 12 §81— 82l — 201 — z
1 - L°%— Z'g -~ Ly L0l 9°L 18 eI 6'1 8¢ Lyl - -1 - LTE - 1

I -
kv a1 1" ot 6 8 ) 9 3 v g 3 1
HOATRYy
¥ BRI FRUT MBI RME JL3



[T QR T Wiy 1Y
7O Bbidk By E CRTE 8 HLTH . 677 BLR¥ k% %
B H 1g I 87 ¥4 1 1 9 2 13 § 81 0¢ W o
K% ' | ooz- LoLr - 6°¢I - gy - 52 ¢ L0 §'5 - yrer - 552 §'92- 872~ 3o® | 4
B H 1 (44 o1 11 61 L2 L2 T$ g 1s 11 i # o
# B oy | Ll 001 181 V22 872 672 $°1% {244 Al g1 Le 19 [ %
H| & & | 98- 17L - 91 50y §*11 -zl L6 v 30 5~ v 20 - z:87 - B & | M
W oW | $697- | 12%-| 808 0°922 1958 9188 17063 8082 L% ¥-0¥1 - Vo LYE sreob~ | W W
B & B | g1~ 8¢ - 10- 97 6" 01 9%} £ 11 9°01 82 vz g 6= TYI- | & &
¥ 9 B 3 9vT— | 2r85 - 8°0 - 0 9% 7031 2 9%} 9 211 99117 082 692 €94 - 9:85I—- | W W Ny
1¢ 181 - 940 - 111 16 12 8¢ 1451 - 1¢
0t Lh1 - 95~ 12~ 9 ¥ 111 £421 96 0°01 3t c'8 1181~ 08
62 15— 919~ 89— 142 701 0¥l L Ay 9y (237 LoLt - 4
82 861 - 19~ £ = 1 88 0°§1 12 o't 92 38 1'6- AR 827
12 811~ 97~ 841 8¢ L8 6°91 $'1l 101 80~ 82 yrg- g 17 - 17
9% - 1°9- £l L'3 021 7T 811 g 11 00 92 201 = 8¢ - 9z
532 281 - 16— 33 13 301 551 6° 81 S I1 12 93 88~ 9747 ~ 3
144 911 - $:9- 23 0¥ 3° 31 211 801 211 g8 $°0 02~ £157 - 41
4 5t gy - 65 - 02 0y §°31 121 [Eh4 s 01 'z 9-0- £ 8- 0° 20~ £32
32 £ 17— 06— 8l £3 111 3l 36 701 22 T~ - v ol - 44
12 A3 £9— 1234 g LU11 221 886 001 1°0- v 2- £1§1 - L0 - 184
& & B | vi- 1°8- § 0~ 9°6 g1 371 €6 1A L T- Ly - $* 01~ S 5T ~ B oA &
%" Ow oo £ vL- §' 08— 2°g - £'96 9- 211 2 821 2'¢8 £ IL [ARA R 8 9y~ 2901 - 26T~ | ¥ OW OO
> . 3t 1 o1 6 8 L 9 9 v £ z ! . S




12 1837 (A 80 0°9 12
0% 61 08l 0?
61 o700 ] ] 6'0 0°21 zy gL 076 81
8l 00 68 62 «8°0 81
L1 9°0 78 v9 ol1 80 Ly
91 9°0 Sy 91 z's ot°1 91
51 52 6z AL g1 100 gt
b1 e£° 0 5 4 £ 00°0 ¥I
€1 ) -5 £°8 £C £1
K4 4 +0°2 1°9 00 90 v0 A
1 30 g 081 - i
01 o£'0 ; 00 01 y 81 AR o1
6 00°0 57 sa1 20 . 6
8 i1 [ 4 m.m N,..o i 8
§) $8 2°0 TUEg - 60 L
.w 991 20 S'0 g
g $9 '8'8 - - Lv.o ' g
v 70 gy §°3 v-0 ) o0 1 i
g 20 Vg 'y g
2 0°0 £¢ £°9 - z
1 2 11 55 R 70 1
. Al 11 01 6 8 ) 9 g 4 £ z 1
HOTRE N

RN B B H6 HEYRBHRERIRMYE v



W AR WU R
12t = 8 01¥ B4 Hy
i H 61 ot 87 9 44 81 0¢ 0¢ 61 91 82 L £t H
BYHEXE 70 £°0 £9 9°91 68 0°L1 6 L1 28 28 g1 21 80 B3 EYH
B A W o 4 2 9 yI 71 44 [§4 91 ol 12 9 4 W oH X #
¥ w ¥ 0 S 0 £glI 189 0" 6% 1718 2031 £ 8% 183 z'e ¥z vz T =4
e 8 $0 e
ot g1 6§ 621 2’8 0
67 81 §'g 1'8 80 82
8% AT 20 87 AN 060 87
L2 L0 €0 81 «0°9 L2
93 o0°1 ¥ ¥°0 210 9z
S S 6 1°8 22 270 $3
¥3 9°L 6'8 870 ¥
£ . 030 1°2 €0 «5°0 €2
23 20 9L 44
H o (4 11 01 6 8 L 9 S i4 £ 4 I i .




032 06 19 59 39 89 08 6L $9 8L 25 0§ 08 02
61 98 9 79 Si BS Ll 08 §3 L £y 137 8v 61
8l 0L S9 89 G9 39 L 98 0L ¥9 <9 €S Ly 81
LT 0L L5 N LS 69 9 €. L9 09 29 §L 29 L1
9l €9 09 9L S9 gL 6L LL LL 3L £e 18 LS ol
ST 1g v 9L 99 £9 L1 08 29 78 6¢ S8 15 6t
71 £ YL 9 v9 L 08 1L 85 68 8¢ 98 95 71
A ¥9 2L 69 €9 €8 18 0L 15 £5 S L9 09 £1
(41 89 9 08 L9 88 99 YL LE 0L (44 v9 19 [4s
17 6S 9. 8L 79 (4 3 193 )4 SL 157 L9 29 18
G & 0 €L 0L 0L 08 69 Sl 89 29 65 9 L £L A
¥ ¥ o £EL 269 669 008 069 t1:3) 839 129 169 695 982 $2. o
o1 9 v8 98 9] 9 19 19 19 L8 Lg 89 18 o1
8 L8 89 £9 VL 89 L9 19 $9 0L 18 €L 8L 6
8 LL 19 L 8L 08 -2 LS 99 SV £5 Ll 8L 8
L 18 99 0L 58 95 Ll 19 [3: 2 £5 €4 L8 L
9 91 14 59 88 39 0L 19 3 184 (4 0L S 8
g 58 69 29 i£:) 99 8L 0L 19 93 85 g8 2L g
2 ¥l 7L 69 1L 69 08 Ll ¥9 9L £9 08 8¢ b
> LS [ 2L Sl L 8 9. 56 €9 LS 0L 2L g
? 84 €L ¥L 68 0L 6L L8 ¥9 79 9 gL 2L z
T ) [4:] 78 08 98 £8 L8 L 19 Le v [ oL I
H [ I or 8 8 L 9 g ¥ g 2 I
¢
MR A E KB

R E W B B 47696 S R RW R B BRIR Y

Sl

AA



¥ AR Qg PR

e H SI 32 6l g1 8l 0l 82 [N S St (44 ¥ iff H
H# Bl LY o1 £l 17 (41 92 12 2 ] L L 9 By |
% %
H | & & €L 99 7L ) oL S 2 £9 65 18 89 89 GF & | B

% 63 2 8,67 1622 8L1 ¢ 6912 1883 1 44 858 1 Ll £L5 1 ve81 1012 ¥ oW
G oA & Lt 19 L2 €L €L L2 02 99 gg 1g 19 7} oA ®
¥ v oo 7v8 219 28 L3 708 L¥8 voL £3L L%s 795 887 162 % OW o

1€ 9. (7 0L 06 2 ¥ 92 1§

0¢ 8L 8s 68 6L 8 98 8 19 92 8l LL 0¢

6% 59 s s8 89 £8 08 8L 8 25 8¥ g 62

8z 6L 09 88 09 28 5L €9 8L 89 99 09 5 82

17 98 85 £9 v9 99 69 ¢ 29 28 19 s9 88 L2

93 8L 68 8L 0L 89 8L 19 LS 9L s 1L 09 92

93 |9 $9 9L 98 9} 32 29 85 (9} 19 $9 0L 7

144 Ll 8L 9 9 69 9L 59 9 LT 8y 34 18 vZ

¢z oL 1L 2L gL 8g 08 tL 69 8 15 ve 99 £z

22 LL S 6. 12 TL 59 91 $9 Ig 29 29 19 22

12 68 s L9 08 L 9L 8L 9g (44 £9 19 99 X4
B & O L9 19 9L 59 89 v 9L 29 ¥9 sv L9 65 G K& B
% oW .E v19 889 954, 199 149 L8 192 S19 69 0S¥ 899 Tes £ N G
H Y, A 17 01 6 8 L 39 S i4 12 z 1 i H




13 8 oK SR VR 12 vk 1 ok P2 I8 R vk
A 5 B0 E T AT
B &

AXHE 1S WK PeE BAFKER iR 445 MR BERHE, TR RRER TR
RHE, J9 “REEHEAK B EIHLY X — BRI E B Y RN B3 I #ER PR KR

G2
1 oKD B SR B

L& ARFTRHIRELE BN T Ry 33 KA IR (4 483.6m) AL 3, HBMMRAR:43°7 N,
86°49’ B ok 2. 3km , H#11.84km?, yk )1 R ¥ 7 28 800m, MARNE L H A4 050m, 5
R % R4 T3 S 1-8.5°C, 42 MK B 500mm, J& B BB B K B K1 L 4 IR B X o

1B RINEESA B RERNBEFEE R KB, kP heEEENEBE.
1988 E, RIMNELRRBEYHNABETRET IS (B1,£1), FT—LWE

. 3

#PEE HREBER,



.63
HEHEEEE ¢ B

:E?
(%)Eg

Sy (54 S0 1
T

1
4§i%;i
S =
CAr- 3

-
é:;:j
g 2 °
(%8 %

Eq
(WEL

(%)E £

[4 i t

HETd N E *(22) REFATLEH (2B BIGHRE LUF (TEM 4
U H T L LR RE G L PR APENOYCE BRI B M 5

W& E™ e

CHREAHES TR XE E MR LW HER G
BRGEHEEL AT (AR W -SRI RIE T LU oM=L

FHAFTA o1
HEAREE 6
HFHEEE 8
BRRE L
BHEEFW 9
GRREEH g
H 3 ez v
Lo geg s B g
HERHER ’ [4
B g 85 2 1
% % & %

R



R2 B E 8 8 &

¥ 5 1 2 3 4 5 6 7 8 9 10

Mz -0.07 0.57 -0.80 1.07 —-0.57 [ -1.07 | —0.80 | ~0.20 0.77 3.70
(o1} 1.28 2.13 1.486 2.69 1.07 1.04 1.60 2.28 2.43 0.96
SKI ~0.08 0.28 -C.13 -0.1 0.04 | -0.23 | —0.07 0.28 0.04 0.29

Ko 1.15 0.90 0.91 0.66 1.14 0.80 0.89 1.82 0.78 0.87

Bs o AIRHEREs SKi AMEMK HRE. PrRiE AN,

+ +
Mz=(p“5 (Pgo P3¢ (1)
T o
SKi=218T 14" 2050, 95 ¥ @45~ 295 (3)

2(ps« —@1¢) 2(pgs — Ps)

Qo5 ~ Ps
o Pssm®s 4
K= 5 Tiprs —gre) (4)

FERVNE, FRMEETN - 2. 500 B ERBIEARE -2.50,TENF -2.50 (K
Fomm) WHHBSBER, ATHALIR, REIT. BESEHTEERSENS %
B HIpfl, 3B, RATAREEAT ML A B PEiE SR 2 8 R R AE T B ARTE A

HE 2R R, 1 — 9 SHESHHEENERAHBHEER, TEHASERE-1.5¢
E1.5p2 0, HH2,4,8,98 KR M. 5oLl FRAMRIA L, BHAESRILEREER
to XFHKIFE TIRBERRGERAEEABERIRD SESHA, LERE
BHERBHEN, 0SSN RERTHRABDR L, RETHNE L —10p2 [,

HE2AR, EREURBHMAZTLT -1.07R0.772 /s 105HN3.70. F5
SRR E R ERE 0 T, 07712, 692 18, WB 4F 2 (1—20) FIR £ (2—4p) BITE
3108 8250.96, B4 ¥EP4E (0. 5—1) WA .. 2 T R R RGN FHBE K 2SK1,
3,4, 65 BB AMAEs 1,5, 7,95 HBETNRK 2,8, 0B EREN B REK 2E
B H AR T B SR I 45 26 5 P SRS 4 ME R Lk R SR, K 2 L9, 10 SR WK 18
BFEWE, 2,30 PSR, HANBELREER.

EHREUBLDEFRRETOEMRBYRERETRESN, HEEY &k B
YRR — R, b adE 1 BINERSRHT SRR, AXOMERERE
Y&

ERERNE, REKHNEBEN2,4,8, 958 R 2E R LAk )| 81 Sk Bk R4 5
AR, BB 2R, RANESEE, BRERENK, BT “B2” BH. XUTE
B, ERNMATRESENEBESEIAMMRERFREEASRARER. BR
KBRS W) BRI RE I, BNXHRATHNREFUSLNEN . S8R
SREGUKER, FLARBIERA TR BE 2 T R K BK A E, MERKIBFEARY, LR
T A8 5 K BT 3

BERUMR, KBEZRILEHREER, BARTYIRBY SHZEENRYT



+ 01

00°9 [00* 2oz goz 1| 09°0 | 09° 25 08°c1] 08*8¢| 09°71 09°1 007 | 981 | gy 08'97 07'1 051 | 00r21
00'% {00203 1 08°0 | 00°19| 0¥"0 | 00°81| 09 3% 09°'2 020 | 07'0 | 02'S | 080 | 00°1 0¥°27 090 | 0¥ 21 v o 00°¥1
9z g1lsz-1/52 0 sz 01| 97-88| 92°2 | 096 | 0992 526 00°1 | 050 | su'e | sz r | sev0 szve| 00°6%0s 0lsz:0 | 05+ %1
828 [sLro{5T 1o 0 5240 | 0082 00°¢ | 00°92{ 002 0g'0 | 050 | 00's | 8.0 §Le11 925 00°9
920
006 [0S [0S " 2 00°9 oo.mw 00°¢ | 00°SE| 00°98| g2 6 §3'0 | 92T | 9L-9 050 §L87% gL'81 ) 00°01
00 01fs2-glsz ¢ 00°€ | 5L°5%| 09°¥ | 03°21[ 92°58%| 5476 [05+0| 0071 [ .70 | 9z-% | 0571 | 051 | 520 | 05-¥8| 05+0 | 6% b1 5161
$L°58/08° 0,08 " L GLuv| 06°v8| 52°0 | oae | cuvar| guy 030 | 09+0 | a4t s.°1 | 9270 | 00'S | 001 | 0g 2
0$°£1|g 3 0loo- 2 szur| szetsl oo | s2ev1] 0avsf 00 [sz-0 suv0 91 5270 | s1°1 0071 510
$2'72005°0(52° 8 [sz-0| $2-12] S2r 0| 9297 §L°8 | 53-9%| 94°2 [og-0| 510 001 [sz0 | oo | feee 00°2 L0
53y |s2rolsi tjos o L1 | 5278 s1v | 05-8| 051 820 | 920 | 520 510 002 8100 080
" (%)
i Bl iy & & i ki & & % | =4 =2 154 =2 124 i ¥ |-# || & =2 =4 E
< ,
£ = w M| s | ®
b B| % El = =7 @ ¥ # vi] =% -4 i Z i v} & & %
B 'y B N B 'S
3 % % |% % e | =
Bl wm || B 513 W = i & i B ® B 2 # B #| B £ & E
% & T g W % & ¥ % % & ¥ g % % & T % ¥

(98 T<BUUGhLE) HUNE DG H BERTNY ¢ %



%R LEATOAE 1 SN2, Shm, HOKBETHIR BT B (A FTH K R b v
W, SR ERE I T K

3 ¥4 IL

BEMEL 198DW K T20enMERARFEH LT, AREFEEHR B R A H
B.RERE, WEEERE, BNRER BEEKEHS., RO FTRERO, 28

—0.01mm BRI ELTTH YT (K3asb)e KAFMTHRIE.
F3b RUBABHEETHSENR B, HE<2.86)

b3 . ) =} ¥ X

A ¥ |ERA | SKFE | & | EH | E | 8RE | BERH% & B|& i
B kA b2 A W
1 18.75 | 4.75 | 16.50 | 2.75 | 26.00| 55.25 | 55.25
2 | 22.50 | 1.75 | 15.75| 4.25 | 21.75 1.50 | 54.25 | 55.75
s [ 19.50 | 3.00 | 11.25| 3.75 | 18.00 | 0.75| 0.75 61.00 | 62.50
4 | 12.50( 5.50 8.25| 1.25 | 15.00 2.00 | 0.25 70.25 | 72.50
s | 10.75| 5.00 | 16.25| 2.25 | 23.50 1.75 55.00 | 56.75
6 | 32.50| s.00 | 19.00 | 4.25 | 26.25 2.50 0.75 38.00 | 41.26
7 | 27.50 | 6.25 | 13.00| 9.75 | 20.00 To.zo | 0.25 42.75 | 43.50
g8 | 28.75| 7.50 | 18.00| 2.50 | 28.00 2.50 0.75 £0.00 | 43.25
o | 28.715| 3.75 | 24.00 2.50 | 30.25 0.50 0.50 40.00 | 41.00
10 | 17.50 | 1.75 | 10.00|.1.25 | 13.00 | 0.25] 0.50 53.75 | 15.00 | 69.50
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ME1 1BXNRERPNESITBITR
—
¢ -2.5 | =2.0 | =1.5 | =1,0 | -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 >4.5
mm 6 4 3 2.0 1.41 1.00 0.71 0.5 0.35 0.25 0.177 0.125 0.088 0.0625 0.044 - <0.044
1

T B 7.36 1.82 3.85 10.47 10.15 12.14 | 22.75 10.75 10.52 4.22 3.84 1.30 0.21 0.35 0.24 0.50
B R| 7.3 8.68 | 12.63 | 23.0 33.15 | 45.28 | 68.04 | 78.79 | 89.31 | 93.53 97.37 | 98.67 | 98.88 99.23 99.47 99.97
T & 5.15 1.31 3.12 | 11.46 | 10.13 8.10 | 13.34- | 5.71 6.83 2.65 9.18 4.15 5.04 4.90 3.85 4.35
A B s.15 6.46 | 9.58 | 21.04 |31.17 |39.27 | 52.61 } 58.32 | 85.15 | 67.80 76.9¢6 |81.11 | 86.15 81.05 94.90 99.25
T K| 21.42 1.51 5.82 1i-92 12.54 | 11.0 18.04 6.02 5.52 1.82 1.32 1.25 0.34 0.22 0.22 0.36
R B [21.42 |22.93 |28.75 [41.71 | 54.26 | 85.25 | 83.29 | 89.31 | 94.83 | 95.15 97.47 | 68.72 | 99.08 99.29 99.51 99.87
& B |15.34 1.81 3.827 | 6.91 5.32 4.73 6.64 4.12 4.63 2.18 5.93 5.22 7.34 10.08 7.80 7.99
B M| 15.34 | 17.15 | 20.97 | 27.88 | 38.20 | 37.93 | 44.57 | 48.89 | 63.32 | 54.48 61.41 | 66.83 | 73.97 84.03 91.63 99.62
& B\ 71.05 2.52 6.33 | 18.74 | 18.22 | 15.24 | 17.91 5.42 3.42 0.92 1.01 0.94 0.36 0.24 0.15 0.30
A B 7.05 9.57 15.9 34.84 | 53.B6 |69.28 |87.19 |92.81 96.03 | 96.85 97.96 98.00 | 998.26 99.5 99.65 99.95
T B | 26.80 1.70 4.72 13.14 14.82 15.02 16.52 4.71 2.12 0.82 0.72 0.18 ‘ 0.20 0.15 0.33 0.73
& B |25.30 |27.0 31.72 | 44.86 | 69.78 | 74.80 |[90.32 |85.08 | 97.15 |97.77 98.49 | 98.67 | 98.87 99.02 99.35 100.08
& K |22.01 2.72 4.73 | 13.76 | 11.05 | 10.13 | 16.14 7.81 6.03 1.95 3.04 0.14 0.18 0.12 0.21 0.05
B R | 22.01 |24.73 |29.46 | 43.22 | 64.27 64.4 | 80.54 |88.35 (94.38 | 86.33 99.37 | 99.51 | 99.69 99.81 100,02 100.07
& K| 30.22 2.0 7.61 | 11.71 7.52 5.52 | 9.30 7.01 | 5.0 2.23 8.0 2.3 2.2 3.8 2.04 3.33
R B )20.22 |22.22 |29.83 | 43.564 | 51.06 | 56.58 { 65.88 | 72.89 | 77.89 | 80.12 86.12 | 88.42 | 90.62 D4.42 | 98.46 99.78
& K|13.72 1.74 4.52 8.27 7.82 5.94 7.88 7.62 6.61 2.82 7.32 4.11 5.62 11.81 2.02 2.54
R W[ 13.72 | 16.46 [ 19.98 | 28.25 | 36.07 | 42.01 | 49.87 | 57.49 | 64.10 | 66.92 74.24 | 78.35 | 83.97 95.78 97.80 100.34




Mz2 1SRKNEERBRFEREENTLER

(R EIRE)
HERS i) £ % #
. BE T -20.0 [-15.39 |-10.35 | —7.3 -5.22 | ~3.07 ' —1.91] =1.01 | —0.35
W % 0.29 | '0.35 0.56 0.81 135 | 1.08 2.32 2.49 3.07
, WH C | -20.4 |-16.42 [~10.35 | ~7.28 | —5.22 | —-3.07 | —1.81 | —=1.04 | —0.35
Wy % 0.65 0.71 0.99 1.48 2.01 2.57 $.05 3.75 4.69
. BE T -20.4 |—15.36 [—10.88 | —7.3 | —5.22 | —3.04 | —1.91 | —1.01 | —0.38
W % 0.72 0.83 1.43 1.85 2.85 3. 14 4.08 4.43 5.76
. RE T —20.43(—-15.42 |-10.38 | —7.8 | =5.19 | —3.¢7 | —1.91 | —=1.0 | —0.25
Wu % 0.86 1.16 | 1.90 2.57 4.03 4.86 6.25 6.77 8.48
. BE C | -20.4 [-15.42 [-10.32 | —7.28 | =5.19 | -3.07 | —1.94 | =1.0 | -0.35
Wu % 0.80 0.91 1.22 1.64 2.38 2.80 3.40 4.00 5.25
BE T -20.4 |-15.36 |-10.35 | —=7.3 | —5.15 | —3.04 | —1.89 | ~t.01 | —0.35
’ Wu % | 0.3¢] 0.67| 0.91| 1.22| 1.70 | 2.40| 2.78 | 3.42 | 4.63
, BE C [-20.38 |-15.39 |-10.12 | 7.3 | =5.19 | —3.04 | —1.84 | —1.07 | —0.4
Wu % 0.16 0.17 0.53 0.86 1.90 2.21 2.60 3.14 3.58
WEE C |-20.38 |-15.39 |—10.82 | =7.3 | —5.19 | —3.01 ) —1.89 [ —1.01 | —0.38
: Wau % 0.39 0.41 1.00 1.7% 2.60 3.98 £.87 5.58 6.29
. WBE C |-20.04 |-15.42 |~10.32 | —-7.18 [ —5.16 | —8.07 | —1.81 | —1.03 | —0.38
Wa % 0.56 0.78 1.58 2.70 4.14 5.22 6.80 8.40 9.93
W F T |-20.38 |—15.42 [—-10.35| —7.256 | —=5.16 | -3.07 | —1.91| —1.01 | ~0.4
' Wu %‘ 6.03 6.87 8.86 | 10.76 | 13.30 | 15.40 | s8.12 | 20.88 | 26.27
WEH: WBERE HERFEE: HHUAE
Mizg3 1B&N¥K (A, BRFEKC RKFASERBUBLER
BE C ~0.24 —0.53 —1.04 -—2.10 -3.13 -5.24 -—10.33 -—15.41 =-—20.39
AR
RGAKER % | 33-09  31.45 28.90 22.70 i7.68 10.25 2.67 0.49 0.11
BE T ~0.24 =—0.53 ~1.07 -2.13 —8.16 =5.24 =—10.39 —15.47 —20.47
BER
FUEAKER % | 37.09 32.49  20.87 24.54 18.92  11.24 3.3t 0.68 0.10
BE C -0.4 -1.0 -2.17 ;4.14 -7.31 —10.49 —-15.49
CR#
XGEXKER % 30.31 26.98 21.40 18.07 5.61 2.35 0.62
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k1 FEDEE
& SR E AR 1986.8.31—1989.8.21
U. Uy Usxy Z a Uxy

£ (m) {m) (m) (m) © " (m/a)
a’y -0.891 3.038 3.166 - 0.594 106 2t 3.166
a’s 1.104 3.411 3.585 0.260 72 €5 3.585
a’s 0.220 4.097 4.103 0.106 86 55 4.103
b’es 1.496 3.360 3.678 —0.355 66 00 3.678
b’y 0.584 0.574 0.805 6.179 45 29 0.805
b’ 1.663 3.410 3.794 —-0.083 64 00 3.794
b’y 1.670 4.814 5.095 0.003 70 52 5.095
¢’ o1 0.938 1.126 1.465 0.083 50 12 1.465
c’e: 2.255 4.192 4.760 —-0.022 g1 43 4.760
¢/ 1.662 1.862 2.351 0'.142 45 00 2.351
c’2 3.256 4.449 5.512 -0.811 53 48 5.512
e’ 2.870 3.444 4.483 -1.172 60 11 4.483
d’, 1.774 0.862 1.972. -0.186 25 55 1.972
d’: 4.580 1.990 4.994 —-0.200 23 28 £.994
d’s 6787 2.066 5.21¢ 0.093 23 21 5.214
d’¢ 4.559 2.009 4.982 0.089 23 47 4.982
d’s 2.359 0.544 2.421 -0.831 12 59 2.421

p=<4 R ATl : 1988.9.1—1989.

Uz U, Usxy z a Usy

& (m) (m) (m) (m) ¢ N (m/a)
e’ 2.753 0.894 2.781 -0.503 8 09 2.774
e's 5.260 0.899 5.327 —0.942 9 43 5.293
e’y 5.452 0.803 5.511 —0.966 3 23 6-475
e’ 5.140 0.601 5.175 ~0.945 g 40 5.147
el 4.498 0.013 4.498 -0.981 359 61 £.453
1 2.418 0.431 2.451 { —0.597 10 07 2.446
4 4.462 0.798 4.433 -0.921 10 09 4‘.490
f’5 4.761 0.869 4.839 -0.994 10 21 4.818
f’, 5.078 0.808 5.142 —1.208 9 03 5.110
£’s 4.624 0.420 4.843 — 1.462 5 11 4.599
g’ 1.252 0.549 1.367 -0.204 23 40 1-350
g’ 3.545 1.280 3,769 ~0.710 19 61 3.723
g’ 3.897 1.255 4.095 —0.742 17 51 4.052
g’ 3.929 1.102 4.081 ~1.049 15 40 4.061
b’y 1.896 1.673 2.468 —1.047 39 48 2.446




10D

" B pfiEM. 1988.8.31—1989.8.31
I =4
5 Us Uy Usy A a Uy
(m) (m) (m) (m) ¢ n (m/3)
by - 0.4039 2.1485 -2.2046 ~2.064 102 57 2.205
b2 -2.3890 4.8170 -5.3769 —-2.888 116 23 5.377
ba - 3.5637 5.4110 ~6.4791 -0.999 123 22 6.479
c1 -0A3959 3.7841 -3.805 -1.536 95 58 3.805
c2 ~-0.9383 7.8028 7.8591 - 1.204 96 51 7.859
) ~38.1513 7.3252 7.9743 -1.636 113 17 7.974
d, 0.2215 1.5513 1.5670 -0.008 81 52 1.567
d: 0.2858 6.6663 6.6725 -0.750 87 32 6.672
ds 0.5443 8.2084 8.2265 -1.3% 86 12 8.226
ds 1.3330 7.6917 7.8064 ~2.185 80 10 7.806
ds 1.4070 3.7124 3.9701 -0.273 69 15 3.870
MW edi@: 1988.9.1—1989.9:4
R
. U, Uy Usxy V4 a Usy
(m) (m) (m) (m) «“ N (m/a)
er 0.778 2.834 2.939 -0.228 74 39 2.920
ez 1.908 7.838 7.581 -1.237 75 28 7.519
ey 2.699 7.541 8.009 -1.538 70 18 7.957
el 2.893 6.8972 7.548 -~1.416 69 28 7.483
4 2.280 4.572 5.109 —1.049 63 29 5.074
£ 2.935 5.913 8.601 ~1.125 63 36 6.534
fs 2.846 §.972 6.659 -1.080 63 45 6.606
fa 2.964 5.764 8.472 -1.081 82 45 6.424
fs 2.610 4.574 5.267 —-1.225 80 17 5.220
g1 1.428 2.769 3.118 —0.144 62 43 3.103
g2 2.967 | '5.808 6.622 ~0.685 62 57 6.461
g3 2.887 5.676 6.368 - -1.130 63 02 6.314
g4 2.807 5.072 5.784 —-1.384 80 58 5.730
gt 1.762 4.278 4.627 ~-0.387 67 37 4.599
g2 2.620 5.986 6.534 -0.812 66 21 6.497
h; 3.224 4.693 5.612 -0.847 54 56 5.548
ha T 3.616 5.271 6.392 -1.128 55 33 6-351
hs . 3-611 5.571 6.639 - —1.427 57 03 6-570
iy 2.770 4.922 5.648 -1.715 60 38 ‘ 5.585
hs 3.244 4.861 5.844 -1.850 56 17 5.804

+100 -



%2 XBRBFHBUEE:

! i A i
=3
1988.8.31—1989.5.30
2@ BEH W
& S{m) U(cm/a)
a’y 1‘i7z 0.431
a’s 2.724 1.001
a’s 3.066 1,127
| X 2.588 0.951
b’ 0.564 0.207
b’ 2.698 0.992
b’y 3.740 1.375
b’y 3.613 1-328
¢y 1.110 0.408
) 3.494 1.285
ch 1.837 0.675
c2 4.210 1.548
d’2 4.180 1.537
d’s 4.209 1.548
d’y 4.207 1.547
d’s 2,067 0.760
el 2.260 0.831
e’ 3.911 1.438
e’s 4.157 1.528
e’y 3.913 1.439
e’s 3.4389 1.264
74 1.985 0.730
2 3.866 1.848
{7 3.747 1.378
. 4.107 1.510
{’s 3.614 1.329
g’ 1.190 0.438
g’z 2.885 1.064
g’s 3.305 1.215
g’ 3.394 1.248
by 1.707 0.628

m bl B ¥

BE. 4%
1989.5.30—1989.8.31

HoOE K
3B B uOE K
S{m) Udlem/d)
0.538 0.57 1.32
0.887 0.95 0.95
1.053 1-18 1.00
1.092 1.17 1.28
0.230 0.25 1.21
1.096 1.18 1.19
1.356 1.46 1.06
1.208 1.30 0.98
0.356 0.38 0.93
1.267 1.386 1.06
0.515 0.55 0.81
1.304 1.40 0.90
0.834 0.90 0.59
1.008 1.08 0.70
0.778 0.84 0.54
0.355 0.38 0.50
0.525 0.55 0.66
1.416 1.47 1.02
1.354 1.41 0.92
1.262 1.31 0.91
1.059 1.10 0.87
0.470 0.50 0.68
0.870 0.91 0.68
1.093 1.14 0.83
1.035 1.08 0.72
1 029 1.07 0.81
0.177 0.18 0.41
0.874 0.91 0.86
0.794 0.83 0.68
0.626 0.65 0.52
0.765 0.50 1.27




Ar

€1
€2
es

€y

nooH

1988 .8.31—1989.5.30

¥ 8B W
Sim)

1.642
3.707
4.594
2.628
5.597
5.677
1.105
4.820
5.945
2.967
2.028
5.402
5.710
6.427
3.615
4.961
4.934
4.761
3.949
2.214
4.699
4.73%
4.342
3.246
4.682
4.045
4.844
4.819 -

4,149

woO%
Uem/d)

0.604
1.3683
1.689
0.966
2.068
2.087
0.406
1.772
2.186
1,081
0.746
1.986
2.089
1.995
1.329
1.824
1.814
1.747
1:452
0.814
1.728
1.740
1.598
1.193
1.721
1.487
1.78¢
1.772

1.525

Fi) bud] B b
. B, &%
1989.5.30—1885.8.31
HEE
Z 3 By WO K
S(m) Uem/d)
0.563 0.61 1.01
1.670 1.80 1.82
1.886 2.03 1.20
1.177 1.27 §.31
2.262 2.43 1.18
2.299 2.47 1.18
0.468 0.50 1.23
1.852 1.99 1,12
2.281 2.45 112
1.007 1.08 0.99
0.913 0.95 1.27
2.179 2.27 1.14
2.300 2.40 1.14
2.122 2.21 1.11
1.485 1.58 1.17
1.642 1.71 0.94
1.726 1.80 0.99
1.722 1.80 1.03
1.321 1.38 0.95
0.902 0.94 1.16
1.824 1.90 1.10
1-634 1.70 0.98
1.443 1.50. 0.84
1.884 1.44 1.21
1.854 1.93 1.12
1.568 £.63 1.10
1.549 1.61 0.90
1.820 1.90 1.07
1.705 1.78 1.17




$£2 REHBEAR (1988.9.2—1985.9.5)

BB 1968.9.2—1989.6.1 19€9.8.1—1989.9.5 1638.9.2—1982.9.5
B R T i#o.1 i%4.8 4.0
BiE AT 3Bo0.8 Ea.8 B5.6
Bl E 1.2 4.7 B35

1 iBo.4 R4.2 B4.6
2 k.3 B7.3 6.0
3 #0.3 Bq.8 4.5
4 0.4 4.6 #5.0
5 Bo.4 2.9 iR3.3
6 BO.4 iB8.4 iB8.8
S - #o0.03 B5.17 B5.13
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P.A.Mayewski* and C,Wake*

RERR BT RIS TS A b 58, 1989 —100 542 45 7 3%, B 76 300 13 Lt o 1) AT B A v 44
aspgr | CUETRK) R KIS, RESEELIFEBE KRERYE A,
198945 4 8 BE 5 A 3 ARITE LRI BEAFME 1 BUI, 10 m IR K)
BRMHE M KT T B WAk 2 MR T,

RRREERTEARUNETEAR, X&TWH, AATER, BH—4H2, H
EFHHAF TR, EREATFGE. BEFRENEE E # I 8TNOs™!, SO,77,
Cl-'%Na, K, Ca, Mg, BRRE 1,

it ZEESEE, SRR NKIENAIXRNTEE, EFETAESEART. SMmm -

ERFEKNAZERIR KNS L&A REEZEE.

» BEFEFHRAERE, B ZEAWKH.

s 104 «



£ 10EFERUEKLEERRASH

3 wn (1 x107%/g)
B RE % Na | K | Mg Ca [ cit [ NOs~ [ S0
6 796 98 107 1487 370 98 185¢C
7 2 1402 32 112 2 032 832 284 3444
8 3 343 83 61 1159 436 148 832
9 4 110 32 36 638 176 104 432
10 5 298 13 60 1116 375 131 859
11 8 124 9 - 49 724 160 112 532
12 7 72 33 28 459 84 88 298
13 8 199 137 33 585 98 96 370
® 14
" 15 9 35 8 22 377 518 874 287
16 10 185 23 69 1058 246 138 741
% 17 11 3812 88 324 4654 385 107 1491
8 12 7260 157 487 6 650 636 201 2 787
N 19 13 135 31 56 1539 40 99 140
20 14 .36 60 37 665 31 68 106
¥ 21 15 42 23 27 399 82 260 © 402
22 16 13 11 11 221 38 118 206
! 23 17 48 15 28 474 124 146 308
s 24 18 25 20 32 403 80 106 390
25 19 49 26 26 361 78 136 432
%* 26 20 408 71 105 2210 142 108 421
27 21 1210 94 284 4 780 1956 800 3416
n 28
29 22 115 8 55 797 134 150 492
E 30 23 4610 108 328 3980 2 384 16 8 456
31 24 3860 75 254 3650 1632 610 7182
x 32 25 176 29 76 1545 246 510 676
33 26 124 21 39 796 160 299 488
34 27 61 47 25 390 48 162 288
35 28 61 12 27 488" 88 126 294
36 29 63 13 32 580 76 114 390
l 37 30 . s 18 34 461 144 178 536
38 31 760 208 181 3270 1194 542 1998
39 32 48 1t 34 232 82 210 118
40 33 38 10 38 184 80 158 96
41 34 74 14 55 306 176 128
42 35 5200 105 406 5570 2608 660 8958
43
x & 44 41 34 8 24 456 45 300 496
OB 45 ch89—42 30 6 25 465 44 333 509
® R 46 ch89—43 21 5 15 259 27 172 307
th 3R 47 ch8g—a44 21 4 14 247 18 151 286
0—4200m)| 48 ch8s—45 28 4 20 309 39 212 3857




21 &
B R ael B & 5 | E g (Lx 107 /e)

: nE i Na | K Mg | Ca ci-t | NOs~' [ SO,72
pS .% cheg — 46 &1 4 22 330 47 244 365
s 50 ch8g — 47 51 18 28 229 76 219 389

51 chég — 48 49 5 25 354 39 178 351
a8 52 chég ~ 51 42 6 24 266 42 184 375
] 53 chdg — g2 40 5 24 349 37 185 380
“ 54 ch89 —53 268 200 37 913 400 168 541
55 ch8g —54 46 11 22 350 38 140 320
5 56 ch8g ~55 64 8 34 505 83 158 381
x 57 ch8s — 56 58 6 29 426 54 156 370
%5 58 ch89 - 57 96 12 40 544 B2 188 467
59 ch8g ~58 68 6 43 568 55 152 366
100—4200m) 60
61 ch8g - 81 135 11 46 755 88 | 266 618
32 chRg — 82 858 _ 33 188 2 760 553 2175 2078
ch8g - 23 930 | 11 190 . 2915 715 350 2437
84 chSs —84 | 10740 112 539 | 2124 1856 | 577 17 452
65 ch8g — 85 1080 52 208 3306 781 356 2 491
66 ch89 — 86 3330 53 96 1564 701 | 773 7857
67 ch89 — 87 950 46 61 1008 319 | 589 2 542
68 ch8e - 88 208 34 49 561 117 | 558 1032
69 ch8o — 89 105 38 109 982 83 | 255 809
70 ch8g —90 75 28 72 897 72 190 650
71 ch89 -01 10 5 13 162 21 85 239
72 ch8g —92 22 5 9 102 18 75 247
" 73 ch8g —93 15 8 16 171 33 69 303
74 ch89 —94 21 25 29 304 48 | 155 920
¥
5
76 ch8g —9¢ 28 14 13 235 40 | 426 415
B 77 ch8gs —87 148 115 18 349 63 | 589 787
78 chsg - 98 395 34 86 1563 232 166 988
K 79 ch8g —99 78 42 30 468 68 | 756 1244
80 | CHB89 - 100 947 £0 201 3166 636 | 321 2 246
A 81 | CH8s-102 839 61 158 3619 507 | 283 1056
82 | CH8v-103 18 15 8 111 28 | 305 1093
i 83 | CHsa-104 209 150 N 314 240 | 371 1241
84 | CH89-105 87 58 14 281 89 | 464 1175
(4200m) 85 ‘| CHS9-106 34 16 1 222 35 | 435 1144
86 CHs89 - 107 158 5t 45 804 76 | 839 1524
87 CHss - 108 92 20 33 508 69 | 400 ‘ 964
88 CH89 - 109 72 20 21 371 53 | 477 996
89 | CHs8g-110 64 18 21 352 49 | 458 847
90 CHS8y - 111 177 97 52 812 126 | 832 9238
91 CHS8s ~112 33 25 9 172 42 387 883
92
93 ch8g — 114 i1 243 10 162 26.94 178-84 | 709.54
94 ch89 - 115 63 423 19 222 51.394 | 449.48 [1127.84
95 ch8y ~116 92 278 25 414 48.576 | 345.08.[ 645.26
96 CH89 ~117: 229 112 70 1149 | 122.84 140.288] 640.34




