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Saburo YamasuIiro : Studies on some elemements con-
cerned with determination of irrigation water for sugar
cane in Okinawa

B1E @ﬁ;cgﬁ%vha* Eﬁfg&%@ﬁﬂﬂ%# ............................................................
% 1 ﬁ’ﬁ H g;é ............................................................................................................
B2H HhbuF t'd)]lﬂﬂ%ﬁ: .........
FAH Y PO FCIT T AUMHIA /A A cooererrmmranirri e s e eas

%Hﬁ 4+ b g;‘-_g@ﬁ%&l ..........................................................................................

A ] ,1-\%;(_15”5-;}]\‘7*5@%%&‘ .....................................................................
1 RAMBOREHEBLORER e BT PU PPN
2 RERAMBE SUHRRBBO BT L oo st er e
E3H ARTE A RRHBE SREE & DBIR--eeeverreerrreerreereroriernrersireessensisesreeeseneans
S 3 cd: | 17T - KL OO SRR

FHIE YryFticnds—@on VIKBDPTE +verrerernnterioiiiitiiiii e reae
IR I i . T P ORI
|2 Vh?*t'@ﬁw]*ﬂﬁﬁ ....................................................................................

1 BB LB TR oottt er e e e
2 BB R B L U B B et se e e e e b e s e aas
FIED A /I A D BB oo et e enee
1 EBRFEBX 1 - PR

*BRBR KB AR M T
WK B EAME 30 © 367 ~ 488 (1983)

367



368 FR AT MRS 5305 (1983)

3 ZE BEeeeeeeeee oo L 429
HEART A A D RBRHvvrereereeesrrret s st b e 433
1 By PERBR e vveeerrmm et s e st 434

2 ﬁ,ﬂﬂﬁﬁ ............................................................................................................ 439
BWE5EI YhOF l:'@:tii?kﬁ?"ﬁ - ciy KRR T T T e e LR LR DT I PR L RRL L 443
1 UGBTI R eoeeeeerrer sommmmrn e oo sttt 443

O GBI B e ve e e 443

3 BB Beeereeeerueneeen e L 445
WEHT —EIDOH VKRB L ORIMTER - oveermree et 446
1 —EDH Y IKBITREG BEETL -+ wvereerrrreeressrsismast et et 446

0 [AlDD A VIR e eervee e 447

I S 5 G R T R L T R e LR R R R E R LRI LRR IR 448
BIVE 1 VA A DaABE e oveeremee et e 451
%lﬁﬁ + h\j.:}:t'a):fl/\"‘yﬁ% .................................................................................... 451
1 IF/\*"ymgﬁ?R .................................................................................................... 451

2 BHEEEYH B DT/ T e 455
WO KD EY P OFEDIOT — GO PLER - ooeeeeeeere e 456
1 BYRRE LU RBIKBODEIEL oo e 456

2 BER SYFEBRBLUORBKBOFEMEE ZDEERE oo 458

3 MR, BYFRBBIUREKBEFTEY P FEDI0T — WD UTER- oo 464

4 RBIKEDFEZREFEL - +eervrrerrrere seeer ot ee ettt 471
BEVEE B FE-ooooreerrerer e r oo 477
1 HEICEBT B b+ CREEDEBME oo 477
0 A R DT IRER e err e e e 478
3 HPUFEIRIT D —EIDH IR oo e 479
4 MEDY P U E EICHT BHIHUA /A oot 480

Summary

1. Evapotranspiration rate for sugar cane

Equational modelling of changes in the evapotranspiration rate for
summer planted sugar cane during its growing period has been done us-
ing crop data obtained between 1966 and 1971. Using the model, the
monthly average daily evapotranspiration rate has been determined and its
relationship with certain meteorological factors analyzed. Further, this av-
erage rate estimated by the application of meteorological factors has been
compared with those obtained from the cumulative evapotranspiration rate

curve. The sugar cane used in the study is N :Co, 310. Evapotraspira-
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tion rates were measured with lysimeters, in the Subsidiary Farm of the

Faculty of Agriculture of Ryukyu University. The results obtained are .

as follows :

1) As was described in Chapter II, Section 2, the changes in the cu-
mulative evapotranspiration rate for summer planted sugar cane in Okina-
wa are presented by a logistic curve of second degree expressed by the
following equation:

y=c+—2-C (2.5)
]+e¢(t)
where -+ o (t)=ap+a;t +ayt?

Y = cumulative evapotranspiration (cm)
t = the number of terms after plantation
(one term = 30 days )

C = initial value (constant )

D = asymptotic value (constant)

ag,a; and a; = constants
2) Differentiation of equation (2.5) establishes the average daily evap-
otranspiration curve. Changes in the monthly average rate for summer
planted sugar cane in Okinawa are generally presented by a curve with
the following features: it has its peak in the period from July to Sep-
tember the year after planting, and gradually descends in the periods
before and after that period to approach a fixed value (the asymptotic
value) . The monthly average rate reaches a high of 5 — 6 mm/day at
the height of growth (July — September) and sometimes drops to about
1 mm/day during other growth periods.
3) The relationships between the monthly average daily evapotranspira-
tion rate and the monthly averages of the following meteorological fac-
tors have been examined (Chapter II, Section ‘3): daily mean air tem-
perature, daily maximum air temperature, daily minimum air temper-
ature, daily solar radiation, and daily evaporimeter — evaporation rate.
The relationships thus elucidated can be presented by an exponential
curve expressed by the following equation:

where E_’f = monthly average of daily evapotranspiration rate
(mm.”day )

x = meteorological factors: air temperature (°C), solar
radiation (Cal /cnf+ day), evaporimeter — evaporation
rate (mm.day )

a,n = constants
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The equations representing one of the relationships have been obtained

by applying to equation (2.8) the values of the monthly average of dai-
ly evapotranspiration rate and those of corresponding meteorological fac-
tors. They have been linearized by taking logarithms in order to exam-
ine their coefficients of correlation. The coefficients of correlelation ob-
tained are 0.92, 0.75 and 0.67 for the relationships between the monthly
average of evapotranspiration rate and the air temperatures, the daily so-
lar radiation, and the daily evaporimeter — evaporation rate, respectively
(degree of confidence 99 %).

4) Using the equations obtained in 3), the mionthly averages of dai-
ly evapotranspiration rate for 1967, 1968, and 1970 have been estimated. Of
these estimated values, those obtained by use of air temperatures (mean,
maximum, and minimum) showed an approximate agreement. These es-
timated values conform to a curve resembling that for the monthly av-
erage of daily evapotranspiration rate obtained from the curve for the
cumulative evapotranspiration rate. However, the daily evapotranspira-

tion rates estimated from the monthly averages of daily solar radiation

and those from the monthly averages of evaporimeter — evaporation rate

- showed poor agreement; this can be conjectured from the coefficients of

correlation mentioned in 3). Therefore, of the meteorological factors ex-
amined here, the three kinds of air temperatures should be utilized in
estimating the monthly average of daily evapotranspiration rate for sum-
mer planted sugar cane.

2. Amount of water for one irrigation for sugarcane.

The appropriate amount of water for one irrigation for sugar cane
in the calcium soil zones in Okinawa has been studied in connection
with the following influential factors: the depth of effective root zone of
the fields in the calcium soil zone, the maximum and minimum limits
of available soil moisture for irrigation, and the soil moisture consumption
pattern of the crop. The results obtained have been used, with those of previ-
ous studies, to examine the appropriate amount of water for one irrigation
for sugar cane fields in the limestone soil zones and the marl zones.

1) Effective root zone for sugar cane

Changes in the cumulative percentage of the air —dry weight of
roots and of the length of roots, as related to increase in the depth
of soil, form almost identical curves. The curves have revealed that
in the fields in the calcium zones in Okinawa, the effective root zone
for sugar cane is identical to a zone where the cumulative percentage
of air—dry weight of roots attains 95%, that is about 40—50cm from
the surface (Chapter III, Section 2). As was reported in Chapter I,
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Section 3, this calcium soil generally has a shallow horizon formed from
a highly porous limestone (the parent rock), the rook bassetting in some
places. In certain spots of a rather deep sail horizon, the distinction be-
tween the plow layer (about 30—40cm from the surface) and the sub-
soil was clear, and the plow layer contained most of the roots. There-
fore, for a practical irrigation plan, a depth of about 40cm can be rec-
ommended as an effective root zone for sugar cane in the fields in the
limestone soil zones.
On the other hand, Kugai 26) recommends a depth of about 50cmas an
effective root zone for marl zones; the soil generally has a deep soil
horizon from a highly‘ impermeable marl (the parent rook) .
Sugar cane in the limestone soil zones in Okinawa is vulnerable to dro-
ught (Chapter IV, Section 1). This can partly be attributed to the pe-
culiarities of the effective root zone and of the construction of the soil
horizon.
2) Maximum limit of available soil moisture for irrigation

Designing irrigation plans usually involves a survey of field capac-
ity which will be used as the maximum limit of available soil moisture for
irrigation. However, on some occasions, field capacity is estimated by use of a
pF—soil moisture curve, without conducting a field survey. As was described
in Chapter III, Section 3, a field capacity usually corresponds to pF values of
1.8 —2.0. Here, attempts have been made to elucidate the relationship
between field capacities and pF values in the sugar cane fields in lime-
stone soil zones in Okinawa. It has been revealed that in designing ir-
rigation plans for the fields in these zones, estimating the field capacity
by use of a pF—soil moisture curve indicates utilization of a soil mois-
ture corresponding to pF 1.9 (Chapter III, Section 3).
3) Minimum limit of available soil moisture for irrigation

As described in Chapter III, Section 1, ordinary upland field ir-
rigation plans in mainland Japan set the available water range between
the field capacity (pF 1.8—2.0) and the water equivalent (pF 3.0.growth
~ inhibition point of moisture). However, in designing field irrigation for
Nansei (or southeast) islands such as Okinawa, where water resources
are scarce, a special scheme should also be examined in which priority
is placed on maintaining the least physiological functions of the crop by
setting the soil moisture control range wider than the available water
range for normal qrowth. In this connection, the minimum limit of available
soil moisture for irrigation for sugar cane in Okinawa has been examined by
both pot experiments and field surveys. The pot experiments studied the re-
lationships between the soil moisture and the following items :the evapotran-
spiration rate, leaf temperature, dry matter weight, plant water content,
and photosynthesis (Chapter III, Section 4). It appears that the appro-
priate minimum limit of available soil moisture for irrigation is the soil
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moisture corresponding to a pF value about 3.8. On the other hand, the field
surverys show that the crop starts wilting when the soil moisture in the up-
per layer of soil becomes slightly lower than that corresponding to pF 3.8
(the first wilting point). These results recommend adoption of soil moisture
corresponding to pF3.8 (first wilting point ) as the minimum limit of
available soil moisture for irrigation of sugar cane in Okinawa. This also
means that, in order to keep the roots fully functional, sugar cane fields
should be irrigated before the soil moisture at any point of the effective
root zone becomes lower than that corresponding to pF3.8.
4) Soil moisture extraction patterns of sugar cane

Sugar cane exhibits different soil moisture extraction  patterns
according to its stage of growth (Chapter III, Section 5). The pattern
at the height of growth, which is evaluated on the basis of the quad-
risection of the effective root zone, is different from the conventional
pattern.In this pattern the crop absorbs a considerable amount of water from
the second and third sections. Since the soil moisture extraction pat-
tern usually varies according to the cultivational conditions in the field,
designing a fixed irrigation plan requires a field survey of each field
concerned.
5) Amount of water for one irrigation

The soil moisture values corresponding to the pF values 1.9 and
3.8 are recommended to be adopted as the maximum and minimum lim-
its, respectively, of available soil moisture for irrigation of sugar cane in
limestone soil zones in Okinawa ( 2), 3) )
Both the limestone soil (commonly called "Maji soil ") and the marl soil
(" Jagaru soil ") are heavy clay soils and almost equal in soil particle
size, true specific gravity, bulk density, and rate of solid phase(Chap-
ter I, Section 3).
However, the limestone soil has a smaller rate of liquid phase corre-
sponding to pF 1.9 and a greater liquid phase rate corresponding to pF
3.8 than the marl soil.
In other words, the limestone soil evidently has a smaller differential
(amount of usable water) between the maximum and minimum limits
of available soil moisture for irrigation. The amount of water for one irri-
gation of the limestone soil zone (represented by Miyako) and the marl soil
zone (represented by Haebaru)has been calculated by the T.R.A .M. method
(Chapter III, Section 6). The net amount of water for thus calculated was
25mm for the limestone soil and 40mm for the marl soil.
This indicates that without irrigation, sugar cane is more vulnerable to

drought in the limestone soil than in the marl soil.
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3. Requirement for irrigation

In 1963 and 1971, sugar cane in Miyako was severely hit by
droughts with respective damage rates of 60% and 90.% (Chapter IV,
Section 1) . This chapter describes a survey which examined the irri-
gation requirements in the two soil zones, the limestone soil zone (fre-
quently hit by droughts) and the marl soil zone (rarely hit by drou-
ghts) .
The irrigation requirements in Miyako and Haebaru have been dis-
cussed with respect to the amount of rainfall, the amount of effective
rainfall, amount of deficient water, the percentage of drought—dam-
aged sugar cane, and the yield of sugar cane per 10a. Requirement for
irrigation in the following growing periods has been examined : the
entire growing period, the January — December period in the next year
of planting, the July — September period in next year of planting.
1) In Miyako (limestone soil zone ), the rates of drought damage scarce-
ly related to the yearly amount of rainfall but were strongly related to
the amount of rainfall during the July — September period in the next
year of planting. .
2) The normal year's values of the following factors for Miyako and
for Haebaru are listed in the table below(previously presented in Chap-
ter V, Section 4): the amount of rainfall, amount of water consump-
tion by sugar cane, amount of effective rainfall, efficiency rate of rain-
fall, and amount of deficient water. The table indicates that in both
zones the absolute amount of rainfall is sufficient for sugar cane . dur-
ing any of the three growing periods.
However, the small efficiency rate of rainfall apparently results in a
substantial deficiency in water in both zones,
In Miyako, all of the growing periods examined had a greater amount
but a smaller efficiency rate of rainfall than Haebaru, thus causing a
greater amount of deficient water. This can be attributed to the differ-
ences in the soil types and in the construction of the soil horizons. It
also explains the fact that sugar cane is more vulnerable to drought in
limestone soil than in marl soil zones.
3) The efficiency rates of rainfall for normal years are greatest in
the July — September period in the next year of planting, with all val-
ues smaller than 45% in the growing periods examined.
A linear relation (with a negative gradient) between the amount and
the efficfency rate of rainfall was found in each growing periods, each
relation having a fairly strong correlation. The gradients of the lines
varied according to the growing period, exhibiting especially greater val-
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ues in the July — September period in the next year of planting.
Therefore, estimating the effective rainfall for a certain period from the
amount of rainfall in the same growing period should be based not on
a fixed efficiency rate but on the efficiency rate corresponding «to the
amount of rainfall in the same period.

Table 5.4 Normal values of factors concerning water consumption

by sugar cane

Amount of | Amount of | Amount of |Efficiency [ Amount of
place Growing period |rainfall water con- | effective rate of |deficient
sumption rainfall rainfall water
m o m % m
Total 3,600 1,476 950 26.39 482
January— December
Miyako in next year of 2,150 1,200 720 33.49 467
(limestone | planting
soil zone )
July — September
in next year of 590 442 230 38.98 249
planting
Total 3,450 1,476 1,020 29.57 421
January-December
Haebaru in next year of 2,100 1,200 770 36.67 408
(mar] planting
soil zone)
July — September
in next year of 580 442 245 42.24 220
planting

4) In normal years, summer —planted sugar cane has a sufficient a-
mount of soil moisture during the year of planting.

But the crop suffers from water deficiency in the following year, mostly
in the July —September period when it is at its height of growth.

5) Little relationship was observed between the amount of rainfall in
any of the three growing periods and the yield of summer—planted sug-
ar cane per 10a.

In Haebaru (marl soil zone), neither the efficient rainfall nor the a-
mount of deficient water in any growing period showed a relationship
to the yield of summer —planted sugar cane per 10a. As was refered
to in Chapter IV, Section 2 and Chapter I, Section 3, this can be attrib-
uted to the fact that the soil in Haebaru generally has a deep horizon
developed on the marl, a parent rook of very little permeability;the par-
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ent rook prohibits permeation of rainwater and the deep soil provides the
effective root zone with an appropriate supply of water from the layer below.
In the sugar cane in Miyako, the amount of effective rainfall and the
amount of deficient water in each growing period are in a linear
relationship with the yield per 10a, with a positive and a negative
gradient, respectively, and with a fairly strong correlation for each
relation.

These gradients of the linear relations are especially greater in the-v
June —September period in the next year of planting.

6) An examination of the relationship between the recurrence period
for the amount of deficient water and the rate of damage on sugar
cane by drought revealed that in Miyako sugar cane suffers from
drought about once in two years, with the rate of damage about 20
%,

7) Sugar cane in Okinawa does not often suffer from drought in the
marl zones but very often in the limestone soil zones.

Therefore, in the latter, irrigation is indispensable to prevent both the
decrease in yield of the crop, which occurs almost every year on ac-
count of soil moisture deficiency, and crop damage during drought
years. Also confirmed is the particular significance of irrigation in
the June — September period in the next year of planting.

8) The conclusions described above are based only on the studies of
natural conditions. Therefore, further studies should examine the eco-
nomical aspects of irrigation.
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#1 -4 IHOBKEES
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N AEiECm) | KE(m) | KEE(em) K H (cm)
1 5.2 70.7 30.8 418.9
2 5.0 68.0 31.4 4217.0
3 6.2 84.3 32.2 437.9
4 6.6 89.8 31.6 429.8
5 6.6 89.8 30.4 413.4
6 5.8 78.9 32.4 440.6
o1 5.9 80.3 31.5 4217.9
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EEE\ | EE EE | TEMAKR | £ B R K | CERRAR
(cm) (mm~day ) (mm,day ) (mm“day ) (mm“day )
5 4,480 2,627 214 129
10 1,327 791 100 60
15 665 396 64 38
20 404 241 47 28
25 275 164 23 14
30 27 16 15 g
35 13 8 11 7
40 7 4 8 5
45 4 2 6 4
50 3 2 5 3
55 2 1 4 2
60 1 1 3 2
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#2.1 £ B H# #&

XRES | BBE (5102 -—2%8 @ T 5 M M o oB M
1 Y1 1 1966 F11 H~ 1968 42 A | 1967 4 1 A~ 19684 2
2 Yz 2,3 196749 A~ 19694E 2 H | 19684E 1 H ~ 19694E 2 B
3 Ys 1 19684F 9 A~ 19704 4 A | 19694 1 A~ 19704 2 B
4 Y4 2,3 19694E8 A~ 197142 A | 19704E 1 B~ 1971 4E2

#2211 KRXEFAVA-S LB RARRYUR (ER1L 185402 —5)

¥ B |8 M BNR | RUBNER | 1k | BRH Y | HHR | RREHER | RRER
o om B m | Kk m mn mm MR o
1966
11. 22
12. 5 13 60.9 60.9 40.0 40.0 66.3 66.3 34.6
1967
1. 20| 46 361.0 421.9 40.0 276.3 342.6 119.3
3. 6 45 144.0 565.9 40.0 20.6 363.2 242.7
4. 27| 52 1449 710.8 40.0 7.7 370.9 379.9
5 8] 11 76.4 787.2 40.0 39.7 410.6 416.6
5.25| 17 103.5 890.7 40.0 42.5 453.1 477.6
6. 13 19 403.0 1,293.3 40.0 309.2 762.3 571.4
6. 25 12 165.4 1,459.1 40.0 133.2 895.5 603.6
7. 11 16 12.8 1,471.9 110.0 150.0 0.2 895.7 726.2
7. 23 22 70.9 1,5642.8 1560.0 1.2 896.9 795.9
813 21 80.4 1,623.2 60.0 210.0 1.3 898.2 935.0
9. 2 20 81.1 1,704.3 80.0 290.0 23.6 921.8 1,072.5
9. 24 22 60.1 1,764.4 80.0 370.0 1.0 922.8 1,211.6
10. 6 12 81.0 1,845.4 370.0 34.9 957.7 1,257.7
10. 29 23 247.8 2,093.2 80.0 450.0 267.0 1,224.7 1,3185
12. 10 42 129.1 2,222.3 450.0 7.5 1,232.2 1,440.1
12. 19 9 22.5 2,244.8 450.0 2..8 1,235.0 1,459.8
1968.
1. 3 15 36.9 2,281.7 450.0 14.9 1,249.9 1,481.8
117 14 43.5 2,325.2 450.0 29.2 1,279.1 1,496.1
2. 13 27 97.8 2,423.0 450.0 57.2 1,336.3 1,538.7
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%226 KNEXKEITAVA-SLBIIRMARHR RBR4L3551v2-%)

BER | RUBER | 1k 28NV | HHER | REGEHE | RRER

% H B ﬁ mm mm i mm 7kl mm mm nm ﬁi mm
1969

8. 31 498.5 498.5 376.1 376.1 122.4

10. 13} 43 451.7 950.2 75.8 75.8 479.1 855.2 170.8

11. 9} 27 32.2 982.4 16.9 92.7 239 879.1 196.0

12. 5| 26 143.2 1,125.6 5.6 98.3 97.4 976.5 2474

12. 24| 19 23.5 1,149.1 98.3 10.8 9817.3 260.1
1970

1. 221 29 109.6 1,258.7 98.3 62.3 1,049.6 307.4

2. 22| 31 81.4 1,340.1 98.3 53.0 1,102.6 335.8

4. 2| 39 364.6 1,704.7 98.3 328.0 1,430.6 372.4

4. 12 10 19.7 1,724.4 98.3 1.0 1,431.6 391.1

5 1| 19 141.5 1,865.9 98.3 133.6 1,665.2 399.0

5 20 19 91.8 1,957.7 98.3 28.1 0 1,693.3 462.7

6. 12| 23 162.0 2,119.7 98.3 125.7 1,719.0 499.0

6. 25| 13 229.4 2,349.1 98.3 202.1 1,921.1 526.3

7. 15 20 173.6 2,5622.7 90.0 188.3 160.9 2,082.0 629.0

7. 26 11 21.0 2,543.7 80.0 268.3 10.2 2,092.2 719.8

8 14! 19 114.7 2,658.4 268.3 0.0 2,092.2 834.5

8.27| 13 85.9 2,744.3 268.3 0.0 2,092.2 920.4

10. 25| 59 307.7 3,052.0 268.3 22.2 2,114.4 1,205.9

11. 21 27 92.6 3,144.6 268.3 14.2 2,128.6 1,284.3

12. 23| 32 163.4 3,308.0 268.3 87.1 2,215.7 1,360.6
1971

1. 18] 26 90.1 3,398.1 268.3 68.0 2,283.7 1,382.7

2. 26| 39 99.5 3,497.6 268.3 63.9 2,347.6 1,481.3

2 EMERNERL JUAERHUEOEFNL

MmEicBYAEEY by FER, —}icT AT 58 ALAIEAffT o, EAMAIREDIZA
PoZFDROED 2 Bichlz > T Eh 3,

EEOERICEZ L, HAMNTOEEREY PO+ CORRUBOEILIDIZL, TOEBPMIV,
B kBl L v COMATIC SV THEEO THMICIRS CRAHEE T, TROREH
HEMBW /0, M RBE~OEGRBBICRELOMEN—MFH S5 EBEHEINTVS, L
5T, ¥ FUFEDOPEBFT LBV CRZORYES RHIPHINE LEIONS, 2OMKRICET T
DEBBETREDLDIK, MAMATHNEECIERBBROECISDIEL ZOBEEMNE R -TVE LR
ENb, CCTREAMIRED 1 AURK B 2EMEY b v+ EORBERHBIR OV TR LHA
oo TINETTOERER TR, BI—EFERKAE LI28BLU3BTIAVA—FIBIB Y I+
CORMARURIZIF UMBR L RS, (BEEBEH VKEIE—FEFTIT-71. ) LT, #
202 ¢1~%2¢2 ¢« 6DF—FAKEBRERTEICE EDTHER L,

BYPBCEDEREEL LUERM LB ONLT -9 BEONEEK2 » 1IGRT, L TRILDE
OHBRICLEZEBLOBONILFT —5Y,, Yy, Y BLUY, KOO TRTEIT - 720

EHRIINOOF -9 TR OEREBBOEFTVMEERS T, THDLDL, REMBORHNE(LICQ
» 4) R T/RYGompertz g#R, (2 « 5) RN T/RT Logistic BRI E DR EBMAL TAHTz, Logistic
HMBIC VTR I RA~3KADHERAEZHEAS . ZLTEK2 + 3+ 1~%2+ 3+« 4ILFRTLDICHES
BitonwT 2 BEET»>7c. ChoDRiLLkDE, EOERERIIBVTD, EREHVTE SN
xXoldr rohs <y, cnoORI—ISERA SHD, LLIIbsS, hbm 22 DffEGompertz
HRDOBEPR OAEL, 3RDLogistic HBOBABRO/NE L -THY, COMBRP L BEET
5T EiclEb,
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Wik : 9 b o F Eietd 2y A

—%, Hoel'V itk B, Wil yicxtL {1 8LUf, DZoORTHRD LIPS, (f,-1,) &
(y — 1) EOBRFRERTEHRSER TE OGRHER Si3 f , OH HHRIR N5, £/ Williams and
Kloot’s IREBE, (f,~1,) &{y—4 (f,+1,)) LOMRERNERTEDLEMEN S
hﬁgﬁﬁménEOCClek,2&$&US&QUmmm:%ﬁ%thq,Laéb,Gmmmu
HREGE LT, EEOZSDHET, Exp.1 ~Exp.4 D 4 RBIZOVTHRH Lice 82 - 4iC]
RD Logistic M & 2 RD Logistic MM EHBRNT2HBRAL TS, CORICE 3 &, FOHE
L > THPIRERIIFTERTEOHARRIEL S ->TWV 3, Lo, 2 R®D Logistic #i#RA & v T
amaaoéﬁmﬁﬂwowfﬂﬁmﬂ#%ﬁw,ﬁﬁ@@ﬁ&mwﬁﬁ%ﬁz-smxﬁmi&wto
CORILEBE, Ly &L, DHBREVTRIEEAEDRHC OV THRIERTARBETSH 3, T
BOBL, DHBEVC LIIEB, Ly sl OB TRIEBEALEBTHE V. 2E 0D HLEFRLT
5xwtw5ctmm5w,ﬂ@ﬁ#é%éﬁétbuﬂLz%ﬁﬂbtﬁw;woG&Lzm&&m
BOTRINTHETARRBEE B >THOL, BRRENE, Liti-TREELK LIS L,
BhHB 2D Logiste B EHA L ALV T LTI 3, THbE RRERMBROBSLNEICIE 2
RD Logistic H#EBAL, ZniMH L THYERRHBE KD 2 HEHSR S LT &b - 7o,
a ) Gompertz g%
Y =KD e e (2 +4)
zZT '
Y  BREERHR (m)
t - 30 BEMAMBNLE U foH X 0 DR
k, a, bi3EHK
THo. COEHk, a, b ZROFETRYIZ, (2« 4) ROB[ADONKEE 3,
log Y=logk + (loga)+bt '
log Y =y, logk =K, loga =A &9 5¢,
y =K +Abt
720, EIEEMMRE 2 FEIRNCE B, Lichi-T, BRFIEMOBIINE 3853 L, N=3n &4
3 BFATERINEFT-9%E~5F) - BRARFIOEROBI =y, =, v, T,y ZHEL
KRR OB FREERD T,

.Y -5,

n =
b Ezy “Zly
b -1
= (7 -Z,y)——r
a ( 2y ly)(bn"‘l)z
‘ 1 bn -1

b ) Logistic #h#

D-C

REAToR Ty

.................................................................................... (2+5)
LT

o(t) =ag+at+ast? +agtd

Y [ RERRER (cw)

t 30 BEAMBAIE L AR AT %D SR

C 9%
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D : #ubfE
C! Dr aO’al’ as, aa‘iﬁg&
THb. CNODEBERDEETKDI: (BRADHD o (2 5) X&kb,

D -C
Y-c= 1 +edt)
D-C
1+ebt) =
Y-C
edit) o D°C _
Y-C

ZTZTD-C=K, Y-C=y’' ¢&95L,

y

7z, dtl=y &T5L,
y =In (—yl—{—,_l) ............................................................ (a)

y =ag +agt +a2t2 +a3t3 ............................................. (b)
RIEER»SC, DERELKEB LB Ry 2HELT, ZhoDEL@RP LY ZRD 5,20
y D& b)RPOBN_REICE - Ta,, a,, a2 B L. 1 RK, 2RARBNTHLELCHE
TiHHE L.

BB, R221~%2+26iLRTLOIC, RERRBBZE LOIPMREROBE L5 v
Faickohtze LHLEKS, RERRBROTFVUCELTE, HEEPEHZ308 L 0SHR
ELTHOHWI B LI, AL - TERELEEL TEA L. RBEARHERO BN den TR
L7

MRD4EDFT — 5 icE I RERRBERO 7 VLKL, &b IXVERBBONI 2RDLogistic

i, UTIORTLBYTH S,
Exp.1 Yi= 3.50 + 153.40 { 1+e(5173—-0.409 t —3.358 X 107 3t? )yt

Exp. 2 Yz=14.10+152.70 { 1+e(5691—0475¢+ 3153 x10" 3t )}

Exp. 3 Y3—1030+10380{1-+e(4264*0363t—2158xlo3t>}“

Exp. 4 Y4=23.50 +134.30 { 1 +¢ (6.059 —0.489 1+ 1.628x 107°t7) -1
K241 ~K24«4BIrERIENFNLEROMBERT. ZHOHORICBOTD, HiR
HEREE & BET S T EDbh B,

(2+5) XEWHTHE (2+6) K& 5,

dY  (Y-C)(D-Y)  deit)
dt = D—C . gr s (2 <6)

L DRLIEIE, YOREETESOTERD t Iy 5PHBRRBRR 37 -3 Gn/day)

L1533, BREBRERIKBT 3 FEHORBHBEXN2 » 4+ 1 ~E2 « 4 - 4 KBERTRT,
2« 53FEENI1970F1 AN S 1971 F 2 BB A EBEEMBRBIED A VA —gick - THl
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ﬁLt#ba#E@%ﬂ#%ml&%@3&&@%%%&?6@?&50cwﬂm;&&,mﬁiﬁﬂ
ROMMOBBICIZER LOTTD B SNB, CDTLIEDVTEH b9 b ot CORKREER
ARIZERPBIRICHS L LEBD T B0 (OO LEMM I —RICL ogistic BTREhz ™ *©.
FRARBBE LR L OMICTITENS 5N B0F L, THRT B OB INE LA Logistic tisl T
SNBLLRERESNECLTH S,

£2-+3 1 RERRKBUHBOBESEORE (EXP 1)

G720 Gomperts R | % &%
v\ Y | Y -1y ¥ l-0%% ¥ -8 ¢ Jov-0,0%
5 8.5 8.4 0.00 9.8/ 0.17 10.5]  0.38 9.5 0.11
6 | 15.5| 14.3 0.10 13.6/  0.27 141 o014 139/ 0.8
7 | 23.0] 224] 0.02 193 0.71 196/ 0.59 20.5)  0.30
8 | 315 32.4/ 0.03 27.7  0.52 27.5  0.58 29.7 0.11
9 | 40.5 44.2 0.31 39.4  0.03 38.5|  0.10 41.6/  0.03
10 | 51.5/ 57.3 0.59 54.6/  0.18 529  0.04 559/  0.35
11 | 665 71.1 0.30 72.4/  0.48 70.1  0.18 7.9  0.41
12 | 87.0/ 85.2 0.04 91.1/  0.18 88.7  0.03 88.6|  0.03
13 [106.5/ 99.1 0.55 1085  0.04 106.5  0.00 104.8f  0.03
14 |121.5(112:5 0.72 123.1 0.66 121.8  0.00 119.3 0.04
15 [132.5(124.9|  0.46 134.3]  0.02 133.7/  0.01 131.3 0.01
16 |141.0/136.4 0.16 142.2|  0.15 142.1 0.01 140.6 0.00
17 |147.0/146.9 0.00 147.6 0.00 147.7 0.00 147.2 0.00
18 |151.5/156.1 0.14 151.0  0.00 151.4)  0.00 1515/  0.00
19 |154.0{164.4| 0.66 153.3]  0.00 153.6/  0.00 154.1 0.00
L 4.08 3.41 2.06 1.60

HHE n=11 n =11 n=10 n=9

BEKE 20% AEKE 20% BEKkE 20% FEKE 20%
B = 7§ =14.63 x§=1463 ¥} =13.44 ¥i=12.24

¢t ¢ < 2 i< 2} 23 1;
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%2+3¢2 RRERGBROKOBSEORE EXP 2)

R4 Logistic Logistic Logistic
Gompertz (1 & R (2 & ) (3 ® R

A A g Al A A Al A A o Al A A, A
t Y v iy =Y Y (Y- Y Y [((Y-O /Y Y ((Y-YY

5 19.0| 15.5 0.79 19.5 0.01 19.1 0.00 19.5 0.01
6 | 22.5| 20.5 0.20 22.1 0.01 217 0.03 21.8 0.02
7 | 26.5| 26.6 0.00 25.7 0.02 25.9 0.04 25.1 0.08
8 30.04 33.7 0.34 30.7 0.02 30.8 0.02 30.0 0.00
9 | 355| 41.9 0.98 37.6 0.12 38.2 0.19 36.9 0.05
10 | 48.0| 51.1 0.19 46.7 0.04 47.9 0.00 46.5 | 0.05
1 56.0| 61.3 0.46 58.0 0.07 59.8 0.24 58.9 0.14
12 | 75.0| 72.4 0.09 71.5 0.17 73.6 0.03 73.6 0.03
13 93.0| 84.6 0.83 86.3 0.52 88.5 0.23 89.5 0.14

14 |107.5] 97.1 1.11 101.5 0.35 103.2 0.18 105.1 0.05
15 {119.5|109.9 0.84 115.8 0.12 116.8 0.06 118.9 0.00
16 [129.5123.9 0.25 128.3 0.01 128.6 0.01 130.3 0.00
17 |138.0|137.7 0.00 138.7 0.00 138.2 0.00 139.0 0.01
18 [145.0/151.8 0.30 146.7 0.02 145.7 0.00 145.5 0.00

19 |150.5{165.9 1.43 162.7 0.03 151.4 0.01 150.1 0.00

T xé 7.81 1.51 1.04 0.58

e nell | HEE n-11 | B@E n=10 | HEE n=9
HEkEE 20% | BEAE 20% | AEAE 20% | AEKkE 20%
rf=14.63 x}=1463 1} =13.44 1f=1224

r3 <2} ¢ < 1} r& < r} xé < x}
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233 RMRREBEBROBEEORE EXP 3)

403

BT | Gomperts o Ogai?ti;t:) z ogézsﬁ;t) @ O,gz;csﬁ;c)
E]

t\[ Y | ¥ lv=98 ¢ -v% ¥ -8 3 (Y-9)%%
5 | 195 14.5 1.72 185/  0.05 19.0/  0.01 19.3 0.00
6 | 235/ 21.6 0.16 22.2| 0.08 22.6/  0.04 22.6 0.04
7 | 26.5] 28.8 0.13 27.3| 0.02 27.5|  0.04 27.2 0.02
8 | 31.5| 37.3 0.90 340/ 0.18 33.9] 017 33.4 0.11
9 | 395 46.3 1.00 42.4| 0.20 419 0.14 41.3 0.08

10 | 51.0| 55.4 0.35 52.2]  0.03 51.5|  0.00 50.8 0.00

11 | 64.0] 64.4 0.00 62.9| 0.02 61.9|  0.07 61.5 0.10

12 | 74.5| 729 0.04 73.5|  0.01 72.5|  0.06 72.4 0.06

13 | 83.5| 81.0 0.08 83.1 0.00 82.3|  0.02 82.5 0.01

14 | 91.5| 883 0.12 91.3]  0.00 90.8/  0.01 91.2l  0.00

15 | 98.0| 94.9 0.10 97.9|  0.00 97.6  0.00 98.0,  0.00

16 [102.5/100.8 0.03 102.8/  0.00 10270 0.00 103.0)  0.00

17 |106.0(106.0 0.00 106.3  0.00 106.4/  0.00 106.5 0.00

18 [108.5/110.5 0.04 1088/  0.00 109.0  0.00 109.0/  0.00

19 1111.0{1145 0.11 110.6 0.00 110.8 0.00 110.6 0.00
Zxé 4.83 0.59 0.56 0.42

HHE n=11 n =11 n =10 n=9

BREKE 20% | HEKkE 20% FEke 20% HEkE 20%
®E x{=1463 x{=1463 x}=13.44 f=1224

< 1t ¢ < 2} 1& < xé< xt
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%234 RAEXERBROBEEORE (EXP 4)

& 25| Gompertz <1L Ogézsti;c) <§“ ng;ticzm (:? oggzsticzt)
H A A, AlA /\2» Al A AN g Al A N2 A
: vy | Y [(Y-D/Y Y (Y=Y Y (Y-YO/Y| Y [(Y-Y)/Y
5 | 26.0] 23.6] 0.24 27.1  0.04 26.9|  0.03 26.7 0.02
6 | 30.0| 284/ 0.09 29.0,  0.03 288/  0.05 28.8|  0.05
7 | 34.0/ 339/ 0.00 31.9] 0.14 31.8/ 0.15 32.0 0.13
8 | 38.0| 40.0 0.10 36.2|  0.09 36.3]  0.08 36.7 0.05
9 | 42,5 47.2] 047 42.5|  0.00 42,7 0.00 43.3|  0.01
10 | 53.0| 55.1|  0.08 51.0/ 0.08 51.6|  0.04 52.1)  0.02
11 | 63.0/ 639 0.01 61.7  0.03 63.0{  0.00 63.4 0.00
12 | 75.0 73.6|  0.03 75.6]  0.00 76.6]  0.03 76.6)  0.03
13 | 94.0| 84.2] 1.14 90.5| 0.14 91.4 0.07 91.0/  0.10
14 |108.5| 958/ 1.68 105.3|  0.10 106.1 0.06 |105.3 0.10
15 [120.5/108.5|  1.33 118.8  0.02 119.3)  0.01 1183  0.04
16 |130.0{122.0f  0.52 130.0/  0.00 130.1 0.00 [129.4|  0.00
17 |138.0/136.6]  0.01 138.6)  0.00 138.5 0.00 138.2]  0.00
18 |144.5]152.2|  0.39 144.9]  0.00 144.6]  0.00 1447  0.00
19 |149.0/168.6| 2.28 149.3|  0.00 148.9]  0.00 149.3|  0.00
I 8.37 0.67 0.51 0.55
HéfE n=11 n=11 n =10 n=9
BEKE 20% BEKE 20% BEKE 20% BFEKE 20%
®oE x} =14.63 x}=14.63 x} =13.44 xi=1224
28 <ri & < i ¢ < ri ré <r}
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%2 +4 Hoel DFEB LU Williams and Kloots DA kit k
% 1RD Logistic#i# & 2IRDL ogistic H#R DB ST

@ EXP 1)

Y L, L, L, +L, —Eizilii Y-L, | L,-L, Y—-L—i-;_—L—Z-

8.5 9.8 10.5 20.3 10.15 -1.3 0.7 - 1.65
15.5 13.6 14.1 27.7 13.85 1.9 0.5 1.65
23.0 19.3 19.6 38.9 19.45 3.7 0.3 3.55
31.5 27.7 27.5 55.2 27.60 3.8 -0.2 3.90
40.5 39.4 38.5 77.9 38.95 1.1 -0.9- 1.55
51.5 54.6 52.9 107.5 53.75 -3.1 -1.7 ~2.25
66.5 72.4 70.1 142.5 71.25 | ~-5.9 -2.3 —4.75
87.0 91.1 88.7 179.8 89.90 - 4.1 -2.4 -2.90
106.5 | 108.5 | 106.5 215.0 107.50 ~2.0 -2.0 -1.00
1215 | 1231 | 121.8 244.9 122.45 - 1.6 -1.3 -0.95
1325 | 1343 | 133.7 268.0 134.00 -1.8 - 0.6 - 1.50
141.0 | 142.2 | 1421 284.3 142.15 ~-1.2 -0.1 -1.15
147.0 | 147.6 | 1477 295.3 147.65 -0.6 0.1 ~0.65
1515 | 151.0 | 151.4 302.4 151.20 0.5 0.4 0.30
154.0 | 153.3 | 153.6 306.9 153.45 0.7 0.3 0.55
Hoel /i Williams and Kloots Ob ik

YTLim OB LBIS0 (LymLy) y Latly e @L,-L;)
I = (,728 **x 2

r=20610*

£2-5 BHBROBAEOHERT

Ery oA ® A K EBERK | 4 & HEARE | 4 B | EMEYK
H| 182] 073*% 033 029 0.87 | 0.94%%x
EXP 1
W | 132 061* | —017/—0.16 0.37 | 0.75%* ‘
: H: Hoel o451
pxp g LH| 72| 068 | 140/ 073%%| 125 | g97%+s
W | 1.22] o055 0.90| 0.57* | 0.75 | 0.92%*%¥ W : Williams
H| 004] 002 1.60| 0.44 1.22 | 0.94%%s and Kloots
EXP 3 . . . . . . @ﬁ'&
W | —043|-017 1.10] 0.32 0.72 | 0.86%*+
H | 1.34] 051* | —043/—047 1.03 | 0.99%**
EXP 4
W | 084] 033 1.23] 0.45 0.50 | 0.94%*x
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VIR, HEKDERATHRRETY, BKRE KD & OBERER~T, OB +Hks %
BOSEBLOM V2 UESTD o SEMBIRERT B T LA 5 bric Lis,

Pk, EORMBRSE, BNE, RRHRRBLLOSKER, AMOEERRSLCLHKS
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ﬁ%ﬁoko%o%,i%&mxafiﬁﬁﬁ%é%MEb,cn&ﬁﬁ,E%Eﬁ&ﬁ@&t@%%
%&ﬂbko%®%%é@2-6~@2~8wﬁﬁocn%wmm;aa,mfh@iﬁmﬁmr%,
+HERRBESE, DHEB LOEEEOMICEPE D EVIEBIBIRSED 6N 5.
mrw%%mé,%ﬁ%&iﬁﬁ%%ﬁ@ﬂ&Lfﬁienéi%ﬁgﬁiﬁmﬁﬁﬁﬁ,ﬁ%@&
BREBLUCHEANMREIC L > THBIN S EHBHEES N,
$%fﬁcn6®m%%memmb,ﬁ%%@#é#b¢$H®H%$ﬁaﬁ%ﬁ§%ﬁiiéﬁﬁ
%ﬁ1¢5§WTMﬁ%ﬁatooio,vrv*emﬁﬁﬁﬁaﬁ%ﬁé&E%%ﬁﬁ@ﬁﬁﬁﬁ
H$ﬁﬁﬁ,Eﬁﬁiﬁ@ﬁ$ﬁﬁ,HMﬁﬁH%E%&Uﬁ%ﬁﬁﬁ%ﬂ%%gammﬁ%ﬁﬁu;
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300}
2001

10.01
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T8 O KA TR O R FIC B o
< b UBEIE A RS AEEKR & B B33 takoRlaE
WLTEWEEZ OGNS,
i BucHT 5 BEKROEE

FiROERICESE, +a0 VK LEBRSBAKRICET RS L TARMERY, BfitHics
2 HERKBRERAE Lico UTRZOFEEFERLSDVTHAT 50

FBIBVT, FFEAAEON I nX I1mOLERER XS, TORAMEEL L TKBHE LI
W DICT Bo I+ H VKL, E=—ny—v THHRREPHE L TH <. W24REEE L1k,
& 510cnl & DFE S TEARRL LT, AKEEREL THBEKBEE Lic (&3 3+ 1~%&
3e3¢4), h—MEOHVKBEHETZI, AREKRBLELOTRARL > TEKLB&
CREEBOME@D SBEEKEERDTINOLDORITRLT '

Wv :WM X G eeeeeereeeemre ettt e Lt st st e (3-1)
T

W, I BFREKR

W 8K

S Rh&E
THd, 158, FEFRHMEIGIIN, SRICH, RiEH sk UOABLAETOAKE TEME O+ 5
Th5b, '

il pF —7/K4dh#R

FIEAKBIEHHL CEEDIRBSNIKFBETH S, Lich->T, SHEKRETIBOER
K& -TRIEZM, FEBFKBICHELTOBENRIBE-ETH 50 COHNF—ROLIETEpF 18~
pF20REDOLDTDH 3.

TR R ERT ABE, KABRZDODTERTEOTRIEL, HEPKRERRKELTVS
NTEHEINDE, 2% D, CONEEHBUTEDL, KEOEE () CHBREL TZOXMEETRL
- pFETTEADAERBL TS, COpFEEKBEBIUIEL DBRIZE 3 » 2ITRTEBDTHS,
pFEDRIERE LT3 ReI &, mEE BOERKESHEH, L TRESIEEBOEEFALI. ¢
3B, pF 1.0 ~pF 2.0 i3W,31#, pF 2.0 ~pF 4.0 3BOEEXAVWTRAIEL, pF —Kordise ek L
720 TOPF —/KOBERICEDE, HIBAKBEEpFiE & DBERERET L7

2 B R
AR L FETRAE L +BAKBR AR ES L UpFELLOICE L HELEKZ31~F334
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Wik © 4 b o F ERT S A A

DEHIB, THOHDRICE T ApFiliiE, BRIRESEI LI —KIMREIERL, Thd ok
BARKBIET 2lE2FEAH L -1 HDTH S,

%3 + 2 pFHEEIKEEBLUIEL OBK

‘B KE & = £
pF (cmm) GEALLE) i %
0 1 1./1000 BABAKE
1.0 10 1./100 -
1.9 79 1/13 ARELWMIcBY 2R BEKE
2.7 501 1./2
3.0 1000 1 =]
3.8 6310 6 HroFERNNTEH HA4 DO TIRE
4.2 15849 15 KAV & VA

#£3+3 -1 HBAKREpFELOMFR (BKELHD

.- — & = | rmaiE TBEAE
BIEAK B R Ty | axw | FEE | amakss) | PF
5 31.61 0.77 24.34 2.15
1 15 33.68 0.94 31.66 1.95
25 35.47 1.05 37.24 1.90
35 33.56 0.91 30.54 2.00
5 29.55 1.01 29.85 1.80
9 15 31.50 0.95 29.93 1.80
25
35
5 27.00 0.89 24.03 1.70
3 15 26.89 0.92 24.74 2.00
25 30.60 0.87 26.62 1.65
35 38.00 0.94 35.72 1.90
5 31.03 0.99 30.72 1.80
4 15 33.45 1.02 34.12 1.70
R 2
(1970% 8 A) 5 28.61 1.03 20.47 2.10
5 15 32.50 0.85 27.63 1.80
25 34.51 0.89 30.71 1.70
35 31.86 0.87 27.72 2.00
5 33.56 0.94 31.55 1.85
6 15 33.72 0.94 31.70 1.95
25
35
5 27.87 1.17 32.61 1.95
7 15 27.04 1.39 37.59 2.30
25 29.35 1.36 39.92 1.65
35 29.97 1.07 32.07 1.95
5 25.10 1.11 27.86 1.75
8 15 24.66 1.11 27.37 1.85
25 26.71 1.15 30.72 1.85
35 24.16 1.08 26.09 1.75
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RRAEBEREMRE F£305 (1983)

£3-3-2 FBEKREFEEOME GREL)

; BH| FE s | kgEkE FIHEKR
RS A T | G | TE | e | P
10 30.92 0.88 217.21 1.70
1 20 29.42 0.85 25.01 1.81
30 27.95 0.82 22.92 1.96
40 27.99 0.93 26.03 2.06
10 30.53 0.80 24.42 1.82
2 20 39.87 0.71 28.31 1.76
30 36.64 0.84 30.78 1.60
4 B/ £ 40 39.12 0.83 32.47 1.55
(1972 ££108) 10 25.00 1.00 25.00 1.97
3 20 27.67 0.88 24.35 1.78
30 27.22 0.91 24.717 1.81
40 37.50 0.79 29.63 2.15
10 30.32 1.00 30.32 1.84
4 20 38.72 0.75 29.04 1.50
30 28.06 0.96 26.94 1.97
40 32.08 0.82 26.31 2.18

%3+ 33 FHEKREpFEE OB (GHKELE)

. HH| B & | BEAR AUk R
e R e | akks) | TEE O amakme) | PF
10 26.26 0.93 24.42 2.04
! 20 24.51 0.99 24.26 2.20
30 24.78 0.91 22.55 2.19
40 28.47 0.89 25.34 1.93
10 28.11 0.86 24.17 1.80
’2 20 26.68 0.97 25.88 1.93
30 26.87 0.88 23.65 1.91
40 26.36 0.83 21.88 2.07
10 25.65 0.89 22.83 2.03
3 20 26.86 0.86 23.10 1.88
30 38.18 0.76 29.02 2.13
#* b i 40 39.66 0.74 29.35 2.00
(1972 7R 10 32.93 0.91 29.97 1.80
4 20 31.41 0.87 27.33 1.80
30 40.02 0.79 31.62 1.85
40 38.70 0.67 25.93 1.95
10 28.38 0.88 24.97 1.80
5 20 28.98 0.90 26.08 1.75
30 28.73 0.91 26.14 1.76
40 31.28 0.81 25.34 1.67
10 31.27 0.77 24.08 1.97
6 20 38.73 0.78 30.21 1.50
30 39.85 0.76 30.29 1.70
40 38.28 0.92 35.22 1.80
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K334 HFPAKBREIPFELOMK (BKETH)

429

HEmx \FAE o om | B | kAR & A& oF
($ER) (cm) EKES) (BWEKES)
5 25.74 1.15 29.60 1.85
1 15 25.40 1.27 32.26 1.85
25 22.08 1.35 29.81 1.90
35 25.61 1.33 34.06 1.80
5 22.16 1.24 27.48 1.75
5 15 22.00 1.25 27.50 1.90
25 23.53 1.36 32.00 1.85
35 21.24 1.53 32.50 1.95
5 21.80 1.13 24.63 1.50
3 15 24.42 1.29 31.50 1.90
25 17.96 1.42 25.50 2.00
35 21.67 1.29 27.95 1.95
5 16.78 1.43 24.00 2.05
4 15 18.31 1.42 26.00 1.95
25 18.94 1.47 27.84 1.60
35 21.89 1.45 31.74 1.90
5 19.18 1.46 28.00 1.85
A | W 5 15 20.53 1.51 31.00 1.75
(1975 4108) 25 19.35 1.43 27.67 2.00
35 20.91 1.35 28.23 2.00
5 25.48 1.20 30.58 1.70
6 15 26.29 1.25 32.86 2.00
25 26.81 1.34 35.93 1.85
35 32.96 1.15 37.90 2.10
5 28.10 1.21 34.00 1.85
7 15 27.31 1.30 35.50 1.85
25 34.40 1.25 43.00 1.70
35 36.81 0.94 34.60 1.90
5 28.57 1.05 30.00 1.95
8 15 31.58 1.13 35.69 1.60
25 28.95 1.33 38.50 1.85
35 24.48 1.22 29.87 1.85
5 31.33 1.02 31.96 1.50
g 15 23.53 1.19 28.00 1.90
25 28.91 1.28 37.00 1.85
35 24.89 1.18 29.37 1.90
3 E =

§3-3-1~§3~3-4Kﬁ1$ﬁw,@UERﬁiﬁﬁ%®¢%Tb,$%§*ﬁuﬂﬁ$£
Ui@wivfz¢ﬁﬁotﬁéﬁTéoChﬁ%ﬂﬁ@iﬁﬁﬁﬁé(@Uﬁmuhkbwﬁﬁwc

t?béobtﬁef,¢%E*E%%f5wﬁofu,iﬁ*ﬁﬂ%@ﬁ@?ﬁﬁ?%@fuma

TEHKDERFLBDNEBRE LTEBT B LEF LRI LABHL OV EEL DNE, COL
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WERAEBPMERME 305 (1983)

51 b, UHEKE TEMEOY b v+ CRIERBICE T B RFEKRH S SpFEICHIE L
TV AT DONTHEITERSL .

K3 -43%3 3+ 1~%3¢3¢4icEo%, tBAKRICHET 2pF EOEMNHR % X
BlicE LB bDTHB. CORICLDE, FHXROEHAMHHIRIFELREZRLTED, pFER
1.8~20ICBbELANHLTVEL, pFEOFEE LM 1LITRIRALELL >TE, TEDG,
GIRE S I 51 3 FBAKRICHET 5 pF EOMRIC X BEBIBEALBV LRSS, L
FohioT, BHRDLT— 52 AVTERAHEREE EHTR 3 » 5ic/RLI. K3« 6 3ZDpF L
+EOBEX EDOBFEELTF -9 AHVTRY LEbDTHS, CORIKES &, pF EIIAR 1.5~2.2
OBWETEBHL TV A, pF L TBOES LOMIKENIBBKREIR LN, FTHbE, TEDOE
Xtk ZpF EOERBEAERVDDELEEZL OGNS, PIEOFER, CZTRERS « 5 ZAVTHHR
Tk & pF 1l & OBAREMT LTz,

FIEAKBRICHIET 2 pF BOBERAHEMMSERS LTS bOLRE L, ERSHBIBEHTID,
VAT E > CTHEEOREZIT » 1

FHEAHBERIERSEERERO ¥ OERE —co~ 2 itk > - RINENBE ICHYS 2B TROAIC
roTRanz™,

F (%) :S’ f(x)dx

. ] _ (¥ —u)?
__,Swa__z_.n_.e F 02 AF s (3+2)
T
—ool x40
u - B¥H
ol BAE

ThB. BAMN 10250, TOKESBEBRELTICELTATHELEI SN, LIH-T,
B 1 B LUORSH 02 2T NWENORH B X BLUSTKFE LV EANLTIRT 5L,
p=X=2f;X; /N
03=82=3f (X; ~X)2/N (N=Xf;)
& LROEREX,, BRTROZNEX -, &L, CORMOBHFEMEF; 95L& (3+2) Ko

‘. (X -X)?
Xi 1 B PP PP (3+3)
F. = 2 d
1 NSXH SV27E e zs *
EHREZ OEER%E
a= Xi_,—X) /S
/9= (Xi—l—)‘(—) /'S
EBLE (3+3) Rid (3+4) R&EB B,
p1 -z
Fl =NSa zne 2 dx ........................................................................... (3 -4)
T OISR, ESHERED (2) 2AVT, (3-5) KTHETLLLHTES,
Fi=N{A(,3) —A (a)} ........................................................................... (3+5)

DI, £3.4-18XU%3-4-2iC& > CEEE, 986 JUPEFEREHEL, &3+ 5ITR
FESRUDHR L > THRAEDRERT 720 &3 » 5 THEHENG8 TH200, BHEZN LTS
En=8-3=5, fAREL=020LF5EN0=5DX)0DERI"RICLEET.29THB. &35



431
Ut bR e 2R A4

REBEXL=441ThH3, Tlhibb, 2 A{ENY, CONHEEERITESE LTLNT &bib
Botio LichinT, MERAROATRERARTHELEAE LT, BEHIBEORMIETES -7, &
AEE, BVGE FROMEENENX, 1, SELTRREQINT St DEE tg £ 5L,
(8+6) KiLk>T1 ~aDEHETL ORMEMRTEST 5 EHTE B,

S - S
Y"tal"/_ﬁgu‘gx""tdﬁ ..................................................................... (3« 6)

N -2
Zf; X =X)
P e .
S N_1 (3+7)

N R N _
R34+ 1002 £;X=19260, Tf; (X;—X)*=28302 TH50T,

192.60

X=Zf;X/N= oz = 189
N =2
Zf; (X, -X)
s - ——— - P2 50280, s=0.1674

@=020, BHEN-1=102-1=101TH205t AHRICL >T ty = to2= 1289 L1 3,
WAL (3 +6) Ao

0.1674 0.1674
- —_— BT<Su<1.
1.89 —1.289 x 100 S u<1.89+ l-zsgxm 1.87 7% 191

L7ztsoT, u®RXEZ (1.87~1.91) &K3B, DT &I3FFEEL (1.87~1.91) D80 %
DEEETEET AL EX2EB%RT 5, T8bL, AHXD &

8
ot waw | | _— 5 1S EIRE TS OSB3 ABEKRIEOF B TR
: _—
. FEM1LITHBL LD O EN e
2
x0 [ l
;‘ LK - oF =185
8|
- e 30
YR L eF=191 I
) S 254
g i _
olr . 20 pF = 1.89
1 m 15}
1
ol BT pF =188 3 10f-
- o J|
¥ 4 — )
2 T 0+ |
, 15 1.6 17 18 19 20 21 22 23 24

15 16 17 18 19 20 21 22 23 24
pFid

®3 -4 FHFAKBRICHETS
pF O HEE5 7 GEX51))
& pF :pF O¥4iH

pF &

B35 HBAKRICHET BpF
EDEMN (24)
& pF :pF OF#(E
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HBRAZMPEIRERME W30S (1983)

s o o0 e

5

i
10

15

t

il
20

25

& (em)

X3 -6 FFEKBICHETHpF EELBORS L DOBAR

30

35

£3-4-1 AEEKRICHIET 5pF EOBKGHED
X R | ok | s L o BE
Xi~X | X6 60X x|k X6 RF x| % X | 0%

1.50~1.60 | 1.55 5 7.75] 1.50 —-0.39 0.7605 1.60 | —0.29| 0.4205
1.60 ~1.70 | 1.65 6 9.90| 1.60 —0.29 0.5046 1.70 | —0.19| 0.2166
1.70~1.80 | 1.75 15 26.25| 1.70 —-0.19 0.5415 1.80 | —0.09 0.1215
1.80~ 1.90 | 1.85 29 53.65| 1.80 —0.09 0.2349 1.90 0.01| 0.0029
1.90 ~2.00 | 1.95 25 48.75| 1.90 0.01 0.0025 2.00 0.11 0.3025
2.00~2.10 | 2.05 13 26.65| 2.00 0.11 0.1573 2.10 0.21 0.5733
210~2.20 | 2.15 7 | 15.05| 2.10 0.21 0.3087 2.20 0.31 0.6727
2.20~2.40 | 2.30 2 4.60( 2.20 0.31 0.1922 2.40 0.51 0.5202

it 102 1192.60 2.7022 2.8302

p=X=xf;+ X /N=192.60102=1.89

2

Gi—

. Si

2

= st =2f] (X, -X)?/N=27022 / 102 = 0.0265
| =0.1628
01=S; =Xf; (X;~ X)?/N=2.8302,102 =0.0277
.Si = 0.1666
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K B F 7} 1A i PR f#
Xi-1~X; d=£§§%22- Al@) f=X; =X)/S;| Af) |F=N{Af—Ald) )
1.50 ~ 1.60 —2.3956 - 0.49170 —1.7407 | -0.45913 3.32
1.60~1.70 ~1.7813 —0.46257 —1.1405 | —0.37296 9.14
1.70 ~1.80 - 1.1671 —0.37841 —0.5402 | —0.20547 17.64
1.80 ~ 1.90 —-0.5528 ~0.20980 0.0600 0.02392 23.84
1.90 ~2.00 0.0614 0.02448 0.6603 0.24547 22.54
2.00~2.10 0.6757 0.25038 1.2605 0.39626 14.88
2.10~2.20 1.2899 0.40145 1.8607 0.46861 6.85
2.20~ 2.40 1.9042 0.47155 3.0612 0.49889 2.79
it 101.00
£3+5 DUk 2BEEORE
X sl HEEH W E X
X ~X4 f F f -F (f-F)*/F
1.50 ~ 1.60 5 3.32 1.68 0.85
1.60~1.70 6 9.14 - 314 1.08
1.70 ~ 1.80 15 17.64 — 2.64 0.40
1.80 ~ 1.90 29 23.84 5.16 1.12
1.90 ~ 2.00 25 22.54 2.46 0.27
2.00~2.10 13 14.88 - 1.88 0.24
2.10 ~2.20 7 6.85 0.15 0.00
2.20 ~ 2.40 2 2.79 -0.79 0.22
it 102 101.00 418 =1x%

BAW HUHLAOTRME

BYHARRIC, BFETDD 5 TRK 5 BN DLk HAEIDE M+ 7k 53 48 > IR IC 3%
?6%&ﬁbhﬁ6h&ﬂéﬂwo%1%Tﬁ&txﬁw,mﬁﬁwzbhﬁﬁﬁawnyﬁ4ﬂ@%
UTBRI TR, ARKIORELEMY T DEFLRES WA ICHA L TEL 4805 5,
COBRDPD, WRIKEGBY L v+ EICT 20 474 OTREERET 51201, £y FRBE L
Ut BEBRET - 12,

Ty PRBTR, P NORATIHORLZ SEEOTHERNT, ¥ F vt DLt LERRE
%ﬁmﬁﬂéimmﬁwﬁ@%%6mmbtoéBKE;—wAWXWTEREim%HWTiﬁ*ﬁ
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LEE LT, LHASE Y b U F COEBRRE OBRICOVWTREZ RS oo —T7 FFHARTH, ¥
b ERERICHE Y 4 VEREEC LT iiIcs g5 1i#ks L 2OpF EEOMIEERE Lc.
U%,MMV%V%G%%K%LTH,vb7#E@ﬁﬁ%%ﬁéﬁ&ﬁﬁbh%bk%é%w%ﬁﬁ
ﬁtb,%@%ﬁmﬁﬁéiﬁ*ﬁ%ﬁﬁtkoﬁwbﬁﬁﬁ&ﬁ*%ﬁﬁ@%ﬁukoézbfbao

1 Ry bPEER

i B4 VREEAICE TS 1KY

CORBICHN £y 3D, BREBIUVBETHER L7 4 vy —BERO6 /D37 ) - M
£y b THD, BEET5cn, BX60cnDbDEM. ZNSHDHR Y biZE3 » 6ILRT 5 rHIKDL
MAEAN, HPUFE [N:Co, 310 ZRIELI, HLBEALE 2HMOBRICEITE 40cn L, 1971
ESA3HIT £y FM4D 2KDY b Y+ EEREMNT oo EEANPICBL TRER OREBEFRL LUK
BEHAFD, Y PoFCEEACETSE, TO%, —RITY PO EHB—BREEZIHLELS
N37TRICYAVERERC SE51%, 6 ATALLAVKESLEL K37« LY PIFE
B VEBSARI LTV AEA0EOREET T, COBRICLEE, ¥t yFCOBEEIKESH
EEXATNEHRICIE-TWVE, M3 8« 1 BLXUK3 « 8 - 2REFENRAEFZLTVEY v (&)
LA VERARI LTV B Y P v+ E@HE)ZR LI, COFvA VOREE TR, #KT5
LH P EEREBEBIRLE 20, KNS SKEADTEE, B3 -T7 + 20&5C&ERAHD
EAMBAXL LD EIFILL, DORBHRENEE TV,

4 FOEEOHG YA Uhit UhBAOTKS EREEICL > TRIE L/, CTTRER Y FLED
2 HEOREAR, HE,S 2.5, 10, 20, 30, 35 mDERE S KRLEOFLEADETREL
C DEORTEREESen, B 5cnPAETHY, FOARIE 100ccTH b, —EIDERLEBEL LN
vAKLH b o EREREBICHE LT, ThicBE v VEREIR SELRKAFEREL, Z0OE
BAEE3 - TOLIHIE EDI, CORDERIBRESLEL 25 DF — 5 OFHETR LI TORITK
4R ESE, 1EARDOF -4 L 2BHDF -4 KOVT, Bk KB EIT- 1R, wTho
BAILH VA VBB 21k OTHOBBIC L 2 EREIRD S, HLEROSIERIC
L2 EEHREDONE ST T, 1EBE2EBDF -9 %% LHTEERSBATET 1K
BTHFARBIEENE SN, THbhL, ¥ 9FENY T VIEYD RO THE K E TIROBRIC X
STRE LY, HLEHOLTEORESIKE->TRZOERFDOLNLVT LTS,

£3 .6 ForRBRICHAWITE
+ % % B OB

# v FNa

1

B B £

2 B #H

VER) S = - |

BWW A ®

AKkELTE

H B &

Wl ow | N

Ak E T H

HE B &
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%305 (1983)

M3+8+2 HRoylblEBYbuFErDvz LER
£3.7 HAVHAHEDIZDOY b YF O YA VRRKAICE T 3& LB OLHKS
B X TEARS (EKHR) %
Ry PN | EH
cm @8 | 2EE | BAE | W %
2.5 8.35
10 7.89 8.59 1 H@5 E
1 »E + 20 7.12 8.16 7.1
2 B H
30 6.92 7.63 A h
35 7.26
25 50.10
10 21.67
2 ke 118 20 21.97 20.1 7H 88
30 21.27
35
75 7183
10 21,47 21.25 ! HEIB g
3 fkE L8 20 21.53 22.49 20.3
30 9 2 [ B
0.93 20.77 g B
35 20.21 20.30
25 18.34 _—
10 19.72 19.80 T A h
4 RIKE T 20 19.99 20.62 19.0
30 20.33 2 2 = H
. 0.38 Al 6
35 20.26 2011
25 15.84
Eif~ — 10 16.22 16.36 1 H@5 E
5 20 16.05 17.05 15.4 PR 8
+ 1% 30 15.00 17.06 R
35
2.5 10.16
10 9.27
6 ——vtig 20 9.15 7.8 7 B 18 H
30 8.74
35 7.81
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I EHkDEY b 9F COEFRR & OBIE
%ﬁm,1W6EKEL—wnﬁzmwﬁhfﬁbv*ﬁéﬁwbﬁ%b,immﬁt#bv*Ew
iﬁﬁ%&@%%%&ﬁbko%@ﬁ%%m3-9~m3-wmﬁfoaﬁmaiﬂabtuEmﬁi
eV, EREICE > THEAS 818 L,
@3-9MﬁmLkimmﬁm%mfépFﬁ&#bv*wwaﬁﬁmlﬁmwﬁéﬁféwfaéo
Cmﬂmxathas(mﬁﬁlﬁﬁ),pF&Zﬁ&UbF&9maﬁavbv*aoaﬁ%&lm%
mumﬁmﬁ?ﬁwbtﬁﬁwﬁén,mna%@ﬁﬁkswoLmL,cnmﬁb,mhw($%%
ﬁ)m%wfﬁﬂﬁ%&imﬁﬁﬁﬁﬁ¢é<,%@ﬁ6¢&mofwécéﬁmémmﬁﬁfé5o
W%@ﬁmﬁmﬁﬁwﬁﬁ5%ﬁ&&kﬁ¢@ﬁﬁﬁzﬁlénawf,ﬂﬁ&ﬁﬁm;arﬁml
uﬁ&?%&#ienéoLtmor,ﬁ%@*ﬁ&ﬂmﬁgéﬁiaiﬂmﬁ&ﬁﬁﬁxUﬁﬁ@ﬁ
Kﬂ%b@%ﬁﬁ&%&&%énéoES-mw%%wcnéw&%&%émK16§%T#bv*f
Kohfﬁotﬁﬁﬁ%éﬁfaC@ﬂuiﬁ*ﬁ&#bﬁ#ﬁwﬁﬁt%ﬁwikmﬁKﬁP%%ﬁ
5%&&%ﬁbfw5o1ub5immﬁmﬁm?%pFﬁmmmm&ﬁmuxﬁﬁ&ﬁﬁ@%ﬁﬁmu
pFﬁﬁ&5~ﬁ®ﬁmﬁté&cnmﬁwﬁﬂ%ﬁt&%iBnéocmmm;a&Jmss(mmv
xvﬁ)mﬂoiﬁmﬁwzwr,ﬁﬁ&ﬁﬁ@%@E~aﬁﬁbn6tﬁﬂénéo~ﬂwimmﬁ
ﬁﬁ&t,imﬁ*ﬁ%ﬁﬁbtwéﬁﬁxé<a5mLtwqf,ﬁ%ﬁ*ﬁ&&ﬂ?%mukéa
ﬁﬁ%%&mb.mﬁﬁ@&ﬂ<uof<éoE%mmﬁméﬁébfﬁb,ﬁ%%mma#@«@m
ﬁﬁ&ﬁ+ﬁﬁbn1m5%m,ﬂ%wéﬁﬁmﬁién%m1m~ﬁf5%aéﬁ,ﬁmﬁﬁmﬁﬁ
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IC19634EE 1971 FEiTiR AT v ich b, $/;, NBELFES, HEAXBTEEN LILMOERERE
B BB, AXBE BEItHEARERERKAHTIAKRELEMBFICET 3 by F ERRITREED
FAYBEERSZI T3, CHhOoDRKELEME KBTI, ¥y EomBivt VRERIIERIC
BEACBERDNTV 3, BRBUFBAEMMROARICLE L, 1971 EFORKFAVEDOELIKS
F 34 & CRIERSOTIHEKLIBES « 8ITRTEBYTHD. T, CORICIFENVMAET

1970 FEiICRIIN AR T KB EEMX THE LT — s 22 D TR LTz, 188, FIRNOF—%
UBEHE TOY P 9+ EDELRDEVW YR VRRERBILTOW RS TOREBHETH 5.K3
UEH roFEDO V2 VERERT 1HITHS. COBEHIZ 1972 EERBIRAEBFHMBAEOY b
U ERIERETREISNZODTH S, (NRIEFESEY P Y F EORRBHBAELRTE L T EHET
b, WY HAEZERBL TS, P IFEBERBIREBTLTOAT EERL TS, (2), B)BX
ClNEH v HAEEBLTOENTD, Y OFER VA VERERI LTHAREERL TV,

oM, EHERI19T3ETRICAREBHILIRTY b vF O VA VERARET 7. $8bBL, 1Y
FEDED VA VERBEE > TESNLOEDODHE (Nl, N2, N3) 28V, FirEick-Ttk
BUKDREEET - T :

BIRDHE v PRBITHESC E, Y UFERNTEH/HTAOTRIELE LT, pF38HIKRICED B
TN BELETH B EEZOND, UT, COLHEKDEBEMABICBNTY P I+ EH Y F VEED
BED 1K & I DO THER 2B T,

X3 « 15RO F — /Kadhigi3, £iTH bR ED VA VERAEET - IoRET LR ORR
HiENa 1 ICOW TR L - D TH %, RBR+ENe 2 B LUNe 3 IOV THRIREBEEMBE SN, C
NSDPF — KAMEP SBRBEI T LIPF 1.9 LpF 38 BT A2 LKA ZFKALD I NEY P UF
COP YA VRIRBY 2R EOLIEKDY EEME L IOMR 3 <16+ 1 BIUK S <16+ 2 TH S,
K316 155, #boFDvVEKBEbOWED 28I, LEROLFEKIIA VY HTIDTF
FRIETH BpF 3.8 ItiEd 5 11k (BEEKE, Nl KB T258%, N2 tHT22.8%) LD /)
S B->TOBLEDBPELLTH S, CORICTHN, K3 <16« 213 2 VERME LITEH, FED
FTEBIBVTHY P FEBLHARRRZEE L TOBREERL TV 5,

%3 .8 FvEBOrBicBELTEAkS BKRELE)
B tTEkay (EREKL) %
cm No. 1 No. 2 No. 3 No. 4

WM B | X &

5 16.91 | 18.38 | 14.85 | 12.38
1970 4 15 16,50 | 21.18 | 16.82 | 18.15
&t I #
8 g109 25 20.13 | 21.62 | 1886 | 20.00

35 18.62 | 25.09 | 27.59 | 22.28

2.5 | 10.62 | 19.63 | 18.34
10 23.08 | 25.06 | 23.02
TERKRE | 20 23.52 | 33.71 | 23.91
30 37.07 | 35.22 | 36.27
40 30.85 | 40.65 | 29.88
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FEFEIILBE, ZOBLPIWNEL L >TVE, THODOEKLERIELLICEXTBEOESHH
TEOFEERSTBEE KD TR 3 « 191/ L1,

3+ 188X UK 3 - 19THEKAPERNICED L T3>0 T, RLBOLEKSBLR
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#3 9 FAVA-FITBYBY b UFCOLHKIYREE BHRKR

L) B H B K & m TRASHRY % B ARk &
B &1 0 | 15 | 30 | 4 0 | 15 | 30 | 45
1 cm | ~ ~ ~ ~ | &t ~ ~ ~ ~ mn /day
(B+8) 15 | 30 | 45 | 60 15 | 3 | 45 | 60
8+28— 8431 13.2 84 | 86 7.2 | 37.4 (35.2922.46|23.00(19.25 6.2
9+21— 924 | 9.0 6.1 | 6.2 5.0 | 26.3 |34.22|23.19(23.58|19.01 8.8
9¢29—-10- 4 15.3 | 13.5 | 9.7 5.4 | 43.9 |34.85|30.75(22.10}12.30 8.8
10+16—10-19| 6.4 | 85 | 7.6 2.4 1249 12570 |34.14|30.52| 9.64 8.3
10.25—-10+28 | 4.8 4.0 5.0 6.6 | 20.4 23.53|19.61|24.51]32.35 6.8
10-31—11+ 4} 4.8 56 | 87 3.7 | 22.8 |21.05|24.56(38.16 | 16.23 5.7
11+11—11-15| 5.8 8.9 6.6 | 11.4 | 32.7 |17.74|27.22|20.18|34.86 8.2
35.29% 34.22% 34.85 % I l 25.70%
22.46 " 23.19 30.75 34.14 I
23.00 3 23.58 ] 22.10 30.52 I
19.25 19.01 [ﬂ, 9.64

{a) 8 H258~ 8 A318

(b) 9A21B~9 B24H

(c) 9A29H~10A 48

23.53% 21.05% 17.74%
19.61 5 I 24.56 I I 27.22

{ 24.51 l 2 38.16 20.18
32.25 16.23 34.86

(e) 10A258 ~10H28H

3 B =

X320 1

(f) 10A318~118 48

(8) 118118 ~11A15H

A VA =FITBG B9 b IF COLHAS HER

(d) 10B16H~108198

KGHBERIEDORGRE T HERREBOSL 0T, HHEORKICL ZBRBROANCL-T
KD HERUMILEEI N2, ILELEHORICE > TRAKINZKSRIZ, BONHREE LUK
RDEDIE > THEBESN D, B3 20 1ickBE KFAHBOBARIPWHOERE L LILTHDOS
NEM LT AP S5, F1BOHBRRIHBOEBRICE 73 > THODINES {15 > TETU B,
CORAIZ, 8A~9 Bitlk~I0A ~11AIKEKEMET LERBRO/NSLILZ—FH, 4 b 94 O
RIZL > THHERRBHIRBIONE KB B1DTH B, 72, 1 BTRIMERRISS D LK
BARETHHDIML, BLEUTTRINRIBOBRELTVSAD, ¥ F Y+ CORNE2EBLT
KELAFTIEICNBLEBZDFRRATH S EELONB, 4% BROBE <~ LFOLEE, 8
BT, BLoBRBLE L TMKNHRE L OBFREHSLICT IBHEND D, B 2 HTRN LS,
AKETRMEORBICB T 59 b v+ COEHRBIRIIEERODTH 3, B3 20+ 1 3B E60cm
DAKRETHERRMUI57 4 YA - RBIZREMERTH 5%, T TBRMABICHBIFBHY b
FEOLKDHBEE LTHVWBZ ERTEIY,
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HERAEER ®ick 3 &, MEABEROAKE LHMH ORFICBVT, ¥hyFERT A288
~8H4BDTBREITES « 10IRT X H L HKN ZHBELTVS, TOH b+ FEDKSIHERDH
BiconTi, ABLGERCEOVTSRITEMLAEREB TV 3. FiBLiL I, AKEHEM
BORIBICEBE B b v COEMREHE E L TR, 40cnZ A Ll A ¥ A4 GHE_ EREMITE 5
LitioT, B3 +20« 1 BXUE3 « 102K LR FRCBOTRARELIMR O HIFIC
BULY PO EDTHEAKNEBBOEFVELTHS <20 22BRATHT EILT S, Lp LIEHD5,
Bk 81035 1 3 B EBIT & > TKIEBEIIMRES T 5 L HAHERTE S, LId-T B
KESH VA HEOEEICE LT, YEHRC LICBEMAREERTILENSEILEVIET
HIEW,

%£3 .10 19744 TH28~FE8A4BD 7Bk 34+ v+ ERFEFFOHBKE

& &(em) 0 ~10 10 ~ 20 20 ~30 | 30~ 40 40 ~ 50 it
7428 7K (um) 11.9 11.6 10.3 7.6 5.1 46.5
T
5 28.76 %
= 28.10
8
(e
= 24.84 -
= 18.30 i

K322 AKRETEHFORBICEBIBY Y
F e TEKSHERDOET IV

FE6H —@EDOHvKEESUME B

—EoHnvkBAEHET 5 HEE LTTAM (Total Available Moisture, £FIFTIfEKSB) &
BELUTRAM (Total Readily Available Moisture, @A SF ATEEKAR) Edb s, UTHE 2
Hi~% 5 MOKREBMEOHERERICES S, By LIFN ORIKE I O 15 & Wil 475 i s a
EETORKE T3 O 155 flicE - T, —EON VKBOEERHEHA S, SoIMEWBHKICONT
bEET 5,

1 —EOHYKRIETHT

| AR

MOEIES - 1ICEBE, b5 28I > TRINICESET - 7o BHLA s & B IfiR s BO
RABRL &, BRELERESICED Y b v+ COBMBBHRIIARI~50mTH B0 HIHD LS ich
VHAEZERTACEIRED, Y FoFCORBLBEREEL AT EL OIS, TOT L&, [k
DEE LR B L OTEEHOF — 5 AR LR, < OHETE EFHRICBY 9 b v+ OB
IREHE & LTk AT 30 —HA R ORI LB L, BEOBERICE > THELRE B, RIK
BT IS 1) B4 b U S EOEMRBHRIH50cnTH B EBEHENT VWS, Lich-T, FE
FRT O RIS+ I B 54 b v & COBMREEEE L T50ERAT 5.
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i H v 4 O LIRS & O FRE
BIBELUBAMTRALALS 1K, # Y74 OLBES L CFRESENENpFLY, pF3s I
RT3 ET B, B3+ 213 FFHIR ik 1 2 BKELMOPF K HRTHD, C MRS B
SEBZTNENABEOF - OFEEERL TV S, S LK ONET X, pF 1.9 8L UpF 3.8icxt
53 3 LKA ORFER 3 21T T 2ED, FIFHIRICE 5 ABOEYKS 2 ORID 2 g
L8k & 105, Flkic, MERHKIC 30 3 RKELHOpF k5t pF 1.9 & UpF 3.8
R B LK O E EREIE 3 +23, 3 « 4077

il ks R

EBEDA VKREIY b9+ COEBRBIICT S, FIRO L i, MBRAEHED 1tk 2 & %
Rt & GETORKE HEMBIC BT 24 b v+ OB BRI EEN LTV 5. FHFHEKOEK
E B ICBOTOREE MO SDEAEL, BEME3 « 20 - 2 IR T HEKS HERE ARE L,
BRI O RKS - EHEICE T 39 b v+ COTEASHREE Lo, AR 0HRiIcE S &
£3 - ICRTEEERE L,

2 —EOH KR
RIRC#TTICE DS, MR OAKE M icB D 3 B0 Z+ MEX I BOF A KSR (AM)
BLRULVATHKIE (TAM) L2BBFATHEKS R (TRAM) 2R, &3 < 11BLUHES-
12107 T & b I ERFK DRKE + S O+ DN T b ERSHEAF, R3 - 3BLUR
3 - 14ILRT,

—RIENOEHRBB L oL OBICHY, REOLOHE1E, F2/ e WnELTBE,
BBOFATHRIR AM,, AM,, oorrereeeees AM, RERORTHEE NS D,

#1B AM,=—5 (FC,-WP) D, (m)
%28 AM, =) (FC,-WP,) D, (m)

.................................. (3 * 8)
BN AMy=— (FC,~WPy) D, (m)
zTT
DI:DZ, ............... Dn ﬁﬁ@%é (mm)
FC,, FCy, i FCp i BRBICBY 34 ¥ 14 O LIRE (ARAKES)
WP, WP, seeemenee WP, : BBickid 24 ¥ 71 OTRIE (BMEKEX)

UZBBO KN HBREERE L LIBEOEHREEROLHBKIRIZ, TOAMELHKSIHER
(SMEP, Soil Moisture Extraction Pattern) T3l titk->TRD OSN3, TRAMIZZH
SDEDSIBLERONSVETH 5, THbLBE, +400 VKkLEE Ehbh—D2DRSEOTIEKNE
Ch A4 DTFREICELIRE, T TIREYRBSATHBRINLKIBROAHBTRAMT
BHbo Et, BN LKA DH Y HT A DOTREIET ZEHHIRBTH0, HBRELAOEICIIFIA
ARk RO - TV B,

TAMRBITXTORSFETLIRAKD A Y TADOTFIRIBEICET 2F TOAMEHEL, £2D0&H2—
BloAvKkBE LTERAT3HETH S,

&3 12k B LEH EHHMROAKE LIEMEOFIBIKBIETAMIE 31.5m, TRAMIZ 27.8
mTH5, £7c&K3 » Mtk 3 EEBFRMXDORIKE LEMHF O A BICBI 3T AMIZ55.3m, TRA
M3 41.3mTH5, —EOHH YKEBE L TR, KOFBHFHEOE»HSIDTRAME EEH SN
BEERATRETH B, LIcB-T, TCTREAMRDORIFicB ) s8tin v kBE LTERED 25.0
m, 40.0m% AT 5.
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BB KR 5

b) FERURHIK (BKETEME)

N= —Eostih kB 40 _ g
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KBAOmICIBRKBE ML 72 kRE BB Lith vikThidk WL &ici 3,
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%311 FATRAIR (AM) OHE (Eh - AKRELHRD

& 51 123 & HhyHTADOLRE | Y54 OTRE FIAAREk s &
cm (BHEEKR) % (BREKR) % AM m
1 0~ 10 32.0 24.0 8.0
2 10 ~ 20 34.5 25.0 9.5
3 20 ~ 30 37.0 29.5 7.5
4 30 ~ 40 36.5 30.0 6.5

%3 +12 2EBFATMEASR (TRAM) OHE (Bd « AKELEH)

P < L 0 ) AT HE %;%Jsmvkﬁzﬁﬁ LABF A
B 3l HER Ko B AHEL LIBE | AgEkaR
cm SMEP% AM mn @é«%ﬁmi mn | TRAM mm
1 0~ 10 28.76 8.0 27.8 27.8
2 10 ~ 20 28.10 9.5 33.8
3 20 ~ 30 24.84 7.5 30.2
4 30 ~ 40 18.30 6.5 35.5
it 31.5

#3 +13 FAAgANIR (AM) OHE (FREURET - BKE LD

& g | B & | ayn{oLBE | 2y#1OTRE | FATEKSR
cn BEREAR) % | (BHAKE) % AM m
1 0~ 10 47.6 34.0 13.6
2 10 ~ 20 47.0 36.0 11.0
3 20 ~ 30 42.5 33.5 9.0
4 30 ~ 40 43.2 32.5 10.7
5 40 ~ 50 46.0 35.0 11.0

%314 2EBFETEKSE (TRAM) OFE (FEERE - BKE T8

[5] g
mow | ® s | S SONE | CHETARE | S0k
SMEP% AM DLHEKE m | TRAM mm

1 0~ 10 32.9 13.6 41.34 41.34

2 10 ~ 20 26.3 11.0 41.83

3 20 ~ 30 20.4 9.0 44.12

4 30 ~ 40 117 10.7 91.45

5 40 ~ 50 8.7 11.0 126.44

it 55.3
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BVNE HoHA1OLEN
BI1W YFIOFEDFVEE

1 FryggERn

19633 TOERDRFNVET, Y OEHIBI 2 Y b U+ EOF Y HERIIOFTHE LS
HBNTV S, TDORGE LI 19654, 1967 HEIF VY E2Y, S5 19T ERBBOAF AV IC
HEON. EEHARREBLIVEEXTORRICELSE, FED3 Bh S8 Bichid CERIV
C (&4 1), TANHETOY b yFEDTFNYHERIOBICE LI ERNONTWS, TDEIC
i3, AimEﬁ%mﬁmfﬁﬁhﬁ*emﬁﬁﬁbﬁﬁm$ﬂvﬁ%%&ﬁtoileZﬁmm,ﬁ
BEBBIUVZORLEBICENTS 6 20855 7 BI9HD0BMIZIZEALTRHBE L, SHTHE
KARZEEIL, Y b+ D VA VRARBRONLY, COFEITA08H5 7 AUHAOEER TS
&> Th7 5 SN K 480mOM B T—HRB I N DD ZORBRHSDLEL, Yo+ CREH
UYAVERRERT Lice &KL, WAKRRENOAKE HEME O BicB Wi, WSOy b
VHFEBRONB LI o1 E0IE, 19T4FICREHI BT 6 BITEUSROBERADE L, 9
AI9BTOH by F EDTF Y HERIPENBERE TH -2 EMESN T2, K4 + 1 ~X4 - 4
* 211963 4, 1971 FBLU 19T4 FEOH b9 F COF NV HBRRETRT, ChOoOREH b o
FEDTNYEEBOHPRIRECEDTHEDEREL TS, 4 « 113 1963 EFEDOMEAERL I
BUBF VB BRIERTHOT, ¥ b FERBEL TS, K42« 1&X42+2(21971
FOBHICBI 2 F v HERRERLTED, K4 1tk 3 EERICY b 9+ ERIELTO 3,
B4 +3«1EK4-3-20197T1FEDON\BELRBFBZY FIFEDFNNYRERRETRLTOS,
K4 e328LU0H4 -2 2b3chThEEGBLICERATORBICBEEH v H 1 RBOKK
ERTODT, ¥+ IF T EH /A OEYUERT P TH2, K4+ 4+ 120442
$ 1974 FOADEHICBT B9 b I+ EDFYHERAERL TV 3. ChbORicBOTS,
RLOF/NVELERICY P I+ EREBEAEHEL TV S, K4 « 4 « 1(a)id FRUBTMGRD 1 57K 53 05
TRRFBLBO LY b IFETHB . UFFBIIKAEM T, MEREF20emk © SEOCHE T+ #K
AHEL, IHI19BTOMTRMEHRE T 1mTHD, HEOEIMBL TV, K4« 4+ 2(c)
RIBGOETRBO BRI T 59 b v+ EDT NV HERAERT D TH B, TOREL D X SicEL
THEEARQDL S ICEDKAFICE THEL, v IVFEREL2ICHEST 2. ZhoORERBRNS
5L, Y PIVFEDFANVEESODPILELE ZREEDTH 00005, YLOFNYHEEITICA
KE TIBtECTRO NI bDTH 5,

HEEB B LU ZORALMBIC BN TLEICY b 9+ EDT Y BEARS VMBI, ILHOMITE,
FEEE, hEOmAF, W@T, EXIT, SEMoREHEM AR AKEBETINGETH S,
INoOMBDOTMIFICAKETIRTHD, ¥ b FRIBEALEBEDLS IKEHAIRSICL 2
WEEXZI TS,
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#£4+1 EFBUZABRNE

2.

Al 2 3 4 5 6 1 8 9 w | u 12 RARO
& 1TA~9A ] 1A~12A
1960 | 188.2 | 27.4[270.9] 55.7(184.7]171.9]163.8| 403.7| 1932 | 19.4| 11911657 7607 1963.7
1061 | 655 |131.7|174.3 | 1657 151.0| 62.5|207.0| 188.4|225.6 [1459| 7872513 6210 1847.6
196211390 | 38.1[153.4] 572.7] 56.7|4469)|299.3| 200.0(1433 [111.1| 95.7{1235]| 6426 1864.7
1963| 589 51.1| 546] 82| 50[2661| 193] 59.9|337.3| 30.8| 841|3235| 4165 1298.8
1964 | 178.6 | 88.3]124.0| 29.7|301.1| 2946|2042 | 242.2|153.0 | 220.1| 54.2|1483| 599.4 20383
1965 98.1 [116.0 1118|1247 | 220.3|523.6| 62.0|162.3| 66.4]126.1|1552] 97.4| 2907 1872.9
1966 | 172.4 | 207.0 | 108.1 | 325.7 | 376.6| 533.4 | 414.3| 211.9| 452.0| 20.5 |163.5|256.4 | 10782 3241.8
1967 | 97.4| 50.7|100.7 | 2599 179.9]200.2 | 49.4| 136.1|138.6 [134.0|207.4 | 131.0| 324. 1694.3
1968 | 99.0}202.1|266.0| 68.4| 41.0{193.5|256.5|190.5|339.0|1785| 81.5| 67.0| 786.0 1983.0
1969 98.0[121.0|171.5| 11.0| 416.0|320.5 [ 100.0| 84.0|248.0 [212.5]317.0{150.5| 441.0 2259.0
1970 197.5 | 49.5|213.0|340.5| 115.5]337.5 | 201.0 | 146.0| 237.0 | 228.0 | 80.0|360.0| 674.0 2604.5
1971]126.0 [131.5]| 40.5| 240| 16.0| 135| 41.5| 54.5|212.0|170.5|272.5 | 2200 3080 13225
1972 |206.5 | 109.0 | 93.5| 43.5|313.56|131.5|420.0|2795| 46.0| 26.5)|129.5|185.0| 7455 1984.0
s #1327 ]101.8|144.8 | 116.5 | 183.6| 260.6 [ 195.2.| 181.6|214.7 | 124.9 | 142.1 | 190.7| 591.4 1998.1

(a) Skwar

(a) T HuRT
R4-2-1

(b) EREEN
41 MEABRBERIKBIAYFYFEOTF v EERE (1963 F)

(b) T itafy
BEhHickd 39 by eOT v HERRE (1971 )
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(a) Fgf (b) REH
K422 BHCBHE39 v+ DT vBEERR (1971 4)

fOE W
B4-3-1 NAELKBIZYPyFEOF YHERR (1971 4F)

e

|AVHAK HYHAK
K4-.3.2 NAFELCBGEHPoFEDT yEEKAE (1971 4F)
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(a) TTHuET (b) Ty

(c) 287 (d) $RIET
R4+4-1 FECBFZYFyFeoF vgERR (1974 F)

(a) iy (b) 3FET

(c) Wl Ey (d) HRZE]
R4-4-2 EHCBGZYbyFEOF YRR (1974 )
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? BEREYFIOFEOTFAVHE

AIBDL ST, HEORKETHMT ORBLBIBY + v+ CRF N VREERT BT EHBE,
—HICBIRE LA TR AIAME, & ORISR ¥ A4 RIEICE 0 B LHIKS DR — DT
RWKTHB. CTEH LLOARETEMHO—HE LT, EEABELD, TOMBOHBICET
BHERBEY FUFEOTFNYEEICOVWTEET S,

HHicEd 5 1960 £~ 1972 EOABFRBOFHEAR 4 « 51Kk, COMicksE, 6 B0
MEIADERICLEZMMBE LV, BIETRNRIE L, BRIKLEFEIEINICH 2 DZDOEHN
BNEW, LichioT, 4 b o+ BT NvHELZO LTSRS VAR, BEROIDLEKSE
FBEL L, RRUBOROAEBEETT 1A~ 9 ALBERYICYS 3BROLTNI0ATS .
LaL, 10RCR7A~9 AOAERBREL, HKARZHY b v+ COEB RS IKEL5Z
80,

R4 - 6iIcELICEIS 1960 F~ 1972 FOFEMHBERT, CORIKk3E, 19634 & 1971
FUNBEDEVBTFNYDETHEPE-ED LIV, THIEFF -5 iICY by FEHKDESHE Y LE
LLBVAORMBOLZEINTVEPS5THS, LSBT, 4y oFCOEERBHTH, 0
AR EROECLBELET S TA~9 ADBHBRRER 4 - TICRT. CORTHONE LS IC,1963
F, 19654, 19674, 1969 EB LT 1971 DT B~ 9 BicidBRASDIN,

£4+2iIT1960 FE~ 1972 FCEHEB- TR H MO+ EOTFYHELIARBEELRT, Ch
iIck B L, BIBD 1963 4, 1965 4F, 1967 FH LT 1971 FiLH b o+ ERTFAYBEEZF T
Bo £IC1963 HICiF 4 A~5 A1, 1971 Fiid 3A~ 6 Qi bSBHBIDIED 700 T DB,
F PO FEREFMHCBOTEY ONTV R EIE, SOLRBRLEELTA~9A0EETEBHICKBE
BAULIC, ECIRAENTAYREERbDEER OGNS, RIREATMHE ks L, 1969
EICBY PO COTAYREREL, REERIVY —DAICL BWENH T EBESN TS,
£4-1EBE FRDOTH~9 ADAHERBOLIVED S5, 1969 £33 7 Aic 100m%
BIBRRENS 7. COTAOBRNEBLY PO+ EOTF Y HEORBICKESBERELRLELbDE
EF Y (N

Pk, 4o+ COT A vEE L FRHREOBRTEHESATEEV, 78~ 9 BOAHKGRE
AR L, TOMICRBEDRCBIRESBL LARESNE, $hK4 « 2RTLS, ¥
bt EOBBRE LT Y BEEIBT 5 LTy BEOHBRBPICKE VT Eb5DD B,
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1100}
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962 1964 1966 1968 1970 1972
i

X4 -7 ELHcBH37~9HOBRE
(1960 £~ 1972 %)

Fd 2 BHCBOZYFUFEOTFNYHELBEHE

EA F | 1960 | 1961 | 1962 | 1963 |1964 | 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | 1971 |1972
FoNvEER 60 21 15 90
BRgE % 3 1| 15 40 3|79 5
EBREG 1 10
INAZ, YV —
FAW ) — |~F— a5 73| ;i 797
Ja— v -
V7

B2H LKA EY PIFEDI07Z -LHOHRE

1 BYRREIUVUARBKROHE
HrOFEDHBKBRIRERNOHELXZIADT, CNRECELICRE - EERT, LELE
BOHMITERIDS 15020, KEOHERAWAY by EOBHBEKEEL TEITRY » 3IKRTF—
FEBNTHAI, CDF—FEFFK2 » 6ILRTLIIC, 1968 F~ 1969 Filblk>TiT-/F4 VX
S RRICE->-TBONEY PR EDOARIFHHERRMEB CTh 5. THROBINREBK2 « 11ILFRT &
Jic, 1968 FROERRERICHNTABNROBREEN 1 1GEL, FENLTERIAOELEZ
SNBDT, LEDF—9%2BVBLEEL, KB, 4 I+ DAY RRRHER, SIESE
2HI TR LS I, ENTIEEICBO TIRZEOMEL L UBLBI/NES W, T DD IERE
DY FYFEDOHHEBKRIZE2 « 6ICBF21968F 1 AOBEEFUTHBEARLTEXZLVE
ZZ 1o

LY by FEDORABEEKBREEHICET 51938 £~ 1973 FOBMIEHEL L ULKE TSRO
RFIEB TR LBEFEATEKSBERNT, KNZELEL > TEYNBBLIUABKEBDHE LRSS
Too Fh, RIKELIEME TH 2MBRRET O GENRIC, BRICHE, v M OFECOBHEKRBLIU
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2EEFIATEAIBREACCTIOSOHED T . (BL, BRRETI R OBRDEROI -
o, C®dlfﬂﬁ%ﬂ@%ﬁmtﬁ%1%8&~1W3$®%ﬁ%ﬁ%m“ko)ﬁ% HEZERL
Mo B e e mﬁ%brsmimm%mi%ﬂ% Zh U EIC 20 TRERRO80% %
A& Lo

EESFATEAS BRI BONECTEN & 5 CHROME, EYOEMRRE, + 8k y
CE>TREB, %D, THREEIEPBRALTH-TH, T MOBEL LV BOES L Eic k
STHEERI L LEERT S, EHABRELALRCARETHED SN -THY, —McHKid
ﬁﬂ?ﬁiﬁﬁ(,ﬁﬁ@ﬁﬁﬁ?b%&%iéﬂéoLkﬁof,?ﬁ@*%KﬁUé*WfﬁﬁK
RAO32B5MATRANRE LTR, SOEH6HMAKS - 120CESE27.8mARALE. % 7-BE
RETD A5, —BICHLOROCRIKE LS50 - TH D, FMRICH T 2KINKHBEICIEES » 14
KB DS RIKE THAMH O RBICBD 5 2BSFAAKA B 41 3mAER L. £4 - 4 ICEYH
BEIUAEKBOHEFETRT, COXT BYHFR) + GIHOBYKR) — (NBAR) Hzo
BOBRBKRICHD, COMBSRICKEERBKRICE 2, £, (BYHHB) + GTHOBGKE)
DEBBFHERERS BE B 28AICE, ChREBEHDKSE S,

®4 3 HroFEoARTEYEHEKE

A 7 8 9 10 11 12 1 2 3 4
HEB/K Bun ~day 0.8 0.8 0.8 0.8 | 08 0.8 0.8 1.2 1.8 2.4

A 5 6 7 8 9 10 11 12 1 2
BH#/KBun, day 3.2 4.0 4.6 4.9 | 4.9 | 4.5 39 | 3.1 2.4 1.9

44 BYNBBLIUOREKBOGFEF (Ed, 196846 A)

HEH | B W OB ESHWNE | HBKEB  AEXAE | B KR o =
e mm mm o m mm
1 14.0 11.2 4.0 8.4
2 0.0 - ” 4.4
3 0.0 - ” 0.4 5 A3183®
g 0.0 - ” %8 B kR
6 0.0 B ” 4.0 =1.2m
7 5.0 4.0 ”
8 — - ” 4.0
9 49.5 27.8 ” 23.8
10 11.0 4.0 ” 23.8
7 it 79.5 47.0 40.0 15.6
11 5.0 4.0 4.0 23.8
12 0.0 - ” 19.8
13 0.0 - ” 15.8
14 - - ” 11.8
A I 4
17 0.0 - ” 0.2
18 0.0 - ” 4.0
19 5.5 4.4 ” 0.4
20 81.0 27.4 ” 23.8
7 it 91.5 35.8 40.0 4.2
21 5.0 4.0 4.0 23.8
22 1.5 - ” 19.8
23 - — ” 15.8
24 0.0 - ” 11.8
25 - — ” 7.8
26 - - ” 3.8
27 0.5 - ” 0.2
28 13.0 10.4 ” 6.8
29 2.5 - ” 2.8
30 - — ” 1.6
IN it 22.5 14.4 40.0 1.8
i 193.5 97.2 120.0 21.6
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2 BEA BYFRBLUCRBKREOFEME EOBRER(L ,
1938 £~ 1973 FORMIHRICESE, = (ARE1IEME) SRR (BRKETEME 6
I A2EYRBEBLUARRKBAEFIROHETHE L, ZOoDFERD S, BRI >V TRRE, &
R, MEKBEIUARRKELZY Y+ COLETFHMICE > TARICMEL, £#FED ARNA,
AEYHR BMHBEKR ARBKBERDI. BRREIFECLOEHNHZ 60D, ZO3HIE—K
KRHRERN L5, Lichi-T, ABRWER, ABHNNES XU ARBKEOFEMEEHIMIERER

EEROTRYD, K4 - 8EE4 - 9ITR Lo

K4+ 8THOLMEL DI, FEMCEZSEIVALADAIIE, BHCBISY P IFEREST,
ERBRBOENBIRET S ERE T, $hM4- 9ickds, MRAEDOY P YFEIRESTS,
SPAERBI 2 ABRHEROENRIBZTH, IABLVI0AUADATRARLIEWEEBHS 2, £l h
SOMick2E, THODBFRBRZONOFGHBINTVIIV, ZLT, %+ v FELEMDBE
THbb 2HERTD, ELIRTA~I0ADAREKBOAE L, BOZOEBEBOAREIV, LOLEKS,
RO X508y Py F EDBERBEICYD, TA~IADEETRBHE ELEKRRENY b Y
FEDHEBIRAXBHEBLEZ TIWVEL, COZ M5, 4 vk COEFRMEZ 2EFIRME, HEit
FRED 2ERICBIT 3 1 4R, BICREDOTA~9R LD 3 PRI T, REBHEHICET 2BW
8, 5Y9RESIUARRKBOTEMEE ZORFERLICDOVTRE LT,

THbb, Ehickd 3 EROREFPMICET BNROFEFEEIZNEN 3600 mm, 2150 mn,
50mTHY, FHINoDREBFTHEIKBI Z2EHNBOFHEMEIE 50m, 720m, 230mT, AR
KBOFFEMZ 482m, 467m, 249mThs. MARTE, IThoDRIEFHRHEICK T 2RHEEDF
{3 3450 pn, 2100 mm, 580mmT, EXRBOFFMiZ1020 o, 770mm, 245 mm, RBKEDOF
FfEE 421 mp, 408m, 220mTdH B, DT &EiE, BEX CREBRICENEERESSVICEILD
57, BYHRBIDVIE RRBKBEZNC EERBRL TV 5,

HhHiIZBI 34 b U F COREBFHMOBNE, AYRBRBLIVUARKBOZELENLER4 - 10~
4 + 12ILRT, ZNOSONIRE Z EBRBOBEHRINEL, BYNBIL2EFEHM T 650mm~ 1150
oo, HEAHGBED 1 4EM T 400 mm~ 900mm, M BED TH ~ 9 Aitid 100 m~ 350m &8> T 5,
MRARICBD 2BRHEE, SYHELS XOCREKBOBRERIERK4 - 13~K 4 « 151K T, ZH 6D
&3 e, REBHRKBI 3EMFREBEIERZNZN820m~ 1170mm, 640 mn~ 940 mm, 150 mn~ 350 mm
LTV B, $1bE, BEEMNMEZEZ TS, EHBU AZEEHBOFYNNREIBERRD ZHIC
HATHEWEERLTOWAR EBHLNPTH S,

153, B4 «16~X4 - 1864 »19~K4 « 213 FNTNEH B LUBRARIC BT 2 8EFHEO
BRBEFOEYNREOEFELERLELGDTH S, ZNIKEXEE, WFhOHRIZBNTH, BRES
ZOEDRBIADHELFHSERBEFRICHD, LRIOFVEMENED oI, THbL, bAMKDR
WEBUAZFUETREVEEEDTHEHLIKE L, BYRESED ZHELNELEEE0HTETHS,
HYHARBEKBL CEYRBEELF VIR LEIKDEBRTEEDTH B, LIch-T, Mth
YHAHBEICEOTHEEREED 5154, BREBZOLODHERFIE TINERETHDEIEY T
WL EIIEE, $H3PROBRKELSZOHMBOBEYMBEBET 215 48i1cd, TOBRMBRICHEIL
THEEYREANERETHY, 0, E9RE2—FLLTRETACELIRBEYTH %, T4
bH, P rYFEOEBREICBITARR T — VEEYEMCEIIEL T, 2 ZThOHEDOKRRICEZ
NICHIET 28URER LT, ZOHBOBYNBERDLIRETHSILEEHLLIIL,
XK4-10~K4-12ickp s, EHICBIIARKBRIZAEERRE, M0 BEL I 300 oo~ 750
miEE T, BFEOTHA~9IA KT 140m~ 370mEE>TWVWb, £7X4 «13~X4 «16ick B &, B
BRIC B 2 REKBE AT M B & AT B4EICE 250 m~ 610mm, BEDTHA~9 AiKid 130
m~320mTH5b. 378bL, TEKIZIEODHKIZENTHY bV F CHEATOERECIARETE
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EKKEL,Kﬁml®k¥u§¢®7H~9EK$6C&ﬁﬁémm3ntoCnewmm;éa
LABHRS L CHEADRED | FRBU 2 EHTRERBKREDOIITED L0 EXE BiICdhhb
57, BHIBEDTA~ 9 ACRHERRIERILER B >T3, FikDLSic, BEY v+
mﬁHMEEdﬁﬁﬁ¢é<,Bﬁ%ﬁi%lm/Myﬁﬁf%@ﬁmé¢émoLmbmme,ﬁﬁ
HRETHOL 2EREBELPEROMRICES BV HRRKBIKSE HMML, 7TH~9BDLES
BBHICI3H 5 ~ 6m day IKEL, ZORKREICHD LERIRLED 1 B~ 2 A4 bbb
31 ~2m//day $THDT 3, COEHFRPIC L 2 RRKBORNMDI- DT, AN BT TE
KARL, FRKBOKREDGRED TA~IADEERBHICEDLNIEEL SN, B4 » 3DF7—
5w§d%ﬂ315&,Eﬁ#bv#eu%wﬁwﬁwﬁ5MNHMEx®svﬁﬁﬁwnmm,Eﬁ
ORED 1 EMTH 1200 m, EESBHICYZHEMIBEDTA~9 AD 3 # AR Y T 440 miSEE
DKREHRT 5o 2% 0, EERBHMO 3 7 A THEM G BE | EROITHBDOKD 2 HBT 3, 2D
7%, COMMICIREROS S, EBY by EiRHAINZ KR ER UEBEDHEASHRET
LT EDHOMhIEENT,

B4 - 2ick B L, BEICET 31960 EROCOMWANICE, BFRBLCEYTRY 1 £
R L, FRKBR I ETHTHRL TV, fIROLI i, EETHICBT 24 b v+ 23T 1
FBECTFNYREEERDI TS, ESRFAYEENKEDL - 1963 £E 1971 EFDTB~9H KK
BARKENSMOmELL, TA~9AOMTEBOGEG/NEV 1965 FORMMICE T 2 REARL D
bREREERL TV B, COLLEPSH MY FEDFAYHERIBHBZDOOOTIHIEL, CORE
KBEZOLLHKRICERT 56D TH5C EEMEND, 5%, HEEEL LIO8E, HHNA
ELISREG, # A4 % LIBGENERDSVT, COTMAIBELSED LS BT 3B DVTR
HITE2LEMNS 5,

B4 -223Ed (AKETEME) LERR (BKELEME) Bt 3 RRKBOTERGEHE
LcbDTH%, CORick3E, EFickd 2 AREKBOPEMIEREICE T 3 BREKERDOE
FHEICHNKREIEERL, LKICBAREDENBKEL N > TV S, BIROL Hic, TEFEELS
LELRBO2BRNBRAERAROMNBRICHNAEBEERLTVS, Lizd-THRIKICET 3 RE
KBOZR—DICZHETNOLHEHITERT 2 bDEEZL DN D, TDTEIFBKET B icH
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F£4+-9 HroFCoREFRMICBY 2RXBKERE Z DIEME
(Bd, AKRELED

W | edEH R BED 1 A~12A M OBEDOTA~9A
R A mm o
1 747.6 746.4 370.2
2 673.2 " 669.5 343.6
3 631.7 612.9 315.6
4 617.6 589.9 310.2
5 616.4 573.5 305.8
6 589.9 553.0 295.5
7 559.9 552.7 285.4
8 559.1 536.9 284.7
9 553.2 536.3 281.4
10 540.6 528.1 279.3
11 536.3 516.1 277.4
12 525.5 515.3 204.2
13 521.0 500.9 271.9
14 516.1 484.8 271.8
15 497.0 | 481.1 264.7
16 495.4 481.1 264.2
17 492.2 470.7 254.7
18 481.1 464.4 242.5
19 470.7 454.8 242.1
20 470.3 450.3 233.1
21 - 462.2 440.5 232.5
22 | 4548 437.9 228.6
23 4408 433.8 227.7
24 . 427.8 426.6 225.2
25 . 4158 415.8 221.5
26 411.5 4017.0 214.6
217 405.7 405.7 212.7
28 401.4 401.4 212.3
29 394.8 389.8 204.6
30 389.8 385.0 197.7
31 386.7 380.2 194.4
32 369.9 369.9 191.3
33 366.9 363.6 182.5
34 295.3 283.4 138.2
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80. o \
70.0) 70.0 ‘l‘
60.0
3 k! o 60.0
x S0 4 S 500 i
=|= 40. ¥ 400 !
30.0 \& - 300 \
20.0 20.0 X
10. .\ 10.0 \
5.0 ’ 5.0 \\
1.0 1.0
(),1100 300 400 500 600 0-;OO 200 400 1000 2000
AR OK B G m oA R X .
M4 37«1 HroFCREMAIBETR~9 BG4 372 HroFRHTE
A1 3 RR AR LR ER NIl Y L)
(EERERKIC L 255, 2, B GR8(E 10 AR
ARE L) KL BHE E%,
AIRETH)
%410 BEBPBICB I3 REKBOLRRESR
(B, AkELE)
i ® L4EHM | MAUBED 1 A~128 BT BEDTH~9 B
T £ | W m - m
1000 0.00100 899.3 889.3 429.1
500 0.00200 861.3 849.0 414.8
300 0.00333 834.0 820.3 404.3
200 0.00500 809.9 795.1 394.9
100 0.01000 770.0 753.6 379.0
50 0.02000 728.5 711.0 362.0
20 0.05000 670.7 652.2 337.5
10 0.10000 623.2 604.7 316.6
8 0.12500 606.9 588.5 309.2
5 0.20000 570.4 552.6 292.4
4 0.25000 551.6 534.3 283.5
2 0.50000 482.0 467.3 z 249.0
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%411 4 boFcoZEHFPRICEY 2 REKRE 2DIEME
(FERR, ®KE L)

1R | 2EEHAR MO REELA~12H MAOBETA~9A
G B i mm mm
1 611.9 611.9 316.8
2 570.6 570.6 315.6
3 549.0 549.0 311.2
4 543.1 543.1 296.8
5 539.7 524.6 281.9
6 537.3 522.2 279.5
7 524.6 486.9 273.9
8 487.1 477.6 264.7
9 482.2 468.7 254.4
10 481.7 468.3 249.0
11 468.7 459.1 242.8
12 466.5 443.1 236.9
13 462.9 441.5 235.6
14 454.4 439.0 234.0
15 447.4 433.7 232.9
16 440.2 411.4 223.2
17 378.7 378.6 221.5
18 378.6 376.0 220.5
19 376.0 364.8 213.5
20 361.2 356.6 210.3
21 356.6 349.4 194.1
22 353.7 348.1 172.4
23 350.1 340.0 169.1
24 349.4 337.6 168.7
25 343.3 333.1 161.5
26 320.1 312.9 158.4
217 312.9 312.5 149.5
28 306.0 297.8 136.9
29 304.8 291.3 130.6
30 254.6 254.6 128.4

%412 BEBPRIKBY 3 RERBOLEHR FRF, RBKs1H)

He R 2 HEH R REfTTREL A ~12R EMOBETA~9A
T £ w (X3 nm m o
1000 0.00100 795.0 799.4 428.9

500 0.00200 763.9 764.4 : 412.4
300 0.00333 741.2 739.0 400.1
200 0.00500 721.1 717.0 389.3
100 0.01000 687.1 680.0 370.9

50 0.02000 651.2 641.4 351.3

20 0.05000 600.1 587.4 322.8

10 0.10000 556.9 542.7 298.7

8 0.12500 541.7 527.4 290.0
5 0.20000 507.3 492.7 270.5
4 0.25000 489.4 474.8 260.1
2 0.50000 420.9 408.1 220.1
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1962.7 ~1964.2 740.6 68.5 746.4 88.5 370.2 69.9 60
1964.7~1966.2 470.7 1.8 470.7 2.1 295.5 5.4 21
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