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Og tke Cffeatiofl of the Suribachi at gwaqai.

By

Katuhiko YoNETA.

Introduction.

   There is a long chain of dtmes running from north to south along

the sea shore through tlie 7km. Iength of Riyamunai beach in the
viciniby of Iwanai whieh is situated in the western part of Hokkaido.

One ean easily find several dozens of U-shaped circular holes scattered

here and there on these sand dunes as shown in Fig. 2. These hoJes
seem to belong to the same eategory of so-ealled Suribaehi on which

Dr. ToKuDA has written in Japanese in the 'I]isitugakuzassiCi}.
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 ]Y[ap of the coast line at Riyamunai, showing the situation of the Suribachis.

                        Fig. 1.

Thevefore the holes of this sort scattered ln' the sand dune

 be called Suribachi after Dr. 'I'oKuDA.
zone

(1) T. [I]oKuDA: Tisitugakuzassi, Vol. 24, (Taisyo 6) No. 280, p. 6.
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           View seen from the northern side o£ the circumferenee of
                     the Suribaehi at point D.

                            Fig. 2.

   During a two week stay in the sumrner of 193tt) at tl)e beaeh of

Riyamunai where the mea$urement of the propagation veloeity through

sand was first undertaken under the guidance of Prof. Y. IKEDA, in

spare moments rough and rapid observations on these holes could be

made.
   The materials obtained by these rough observations will Dot lead
to satisfaetory conelusions on the constitution and formation of these

Suribacl)i. However, the process of the creation oftheSuribachi can

be itnagined, though it may be only iinperfeetly.

                1. The shape of the Suribachi.

   In order to determine the shape of Suribael}i, a plane table survey

was ma(le. The resu]ts are showr) in Fjg. 3.

   The wind velocit>' and its direction at several point/s iri the
neighbourhood of the Suribachi "'as rneasured by a small anemometer

with vane. The results are ineluded in Fig. 3 where the direetion of

the arrows and numbers "'ritten in parentheses beside the arrows
jndicate respeetively the direetion and tbe veloeity of the wind.

    A line conneeting the peaks of these dunes is parallel to the sea

shore and at 80 m distance from it･. The angle of the slope of dune

toward the seashore js so great that it reaehes about 450. The
format/ion of such a steep sloPe may be explained as due to the faet

that the sand grains are tigl)tened b,x, a suitable water contenti and

by spreading out of plant roots in tthe sand,
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data on the size of
taken from [1)oKuDA's

the following table.

Suribaehi at Iwan'}i Distriet, Tottori

paper are suxninarized with data from

Table 1.
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h･to,have been 13-15 m. in depth and
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20m. in diameter at its base. This decrease oftl)e base area during

ten years shows the deea.y of Suribachi. His Suribachi No. 3 seems

to be a]so in the resting state. From his paper it is evjdent that the

difference between do and cli at other Suribachi except (3) and (5) has

a very small value which js not shown numerieally in his paper,

   1]he profile eurves of the vertical seetion of the Suribachis

in N-S direction are construeted from Fig. 3. The results are

shox･vn in b and e of Fig.4. As is evident froin t･he observatio]} at

                        7n
                     ?7'
                                    Z va

               Activestate. Restingstate.

                              a. I
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,

"m. t5h. 10m,

       Suribachi at point O. Suribachi at point D.

              b. e,
             The profiles of Suribachis in north-south direction.

                            Fig. 4.

'Jl"Tanai, in the old stage of a Suribaehi di is so small compared with

        clo-cZ,:          do willapproaehto1. I]"romtheseobservationsthequanti"do, that

   d,-a,i         may be eonsidered as the measure of the age of Surjbaehi.ty
    do
This faet is easily shown･ by the profile of Suribaehi as shown in

Fi' g.4-. Ij"roin the forms of the Suribachi it ean be easily judged

wl)ether they are in active state ov in resting state. Fjg.4a shows

the cross section of a Suribaehi in aetive state, while iFig. 4b that of

one in resting state. Figs. 5 and 2 respectively show photographs of

Suribachi at C (active) and D (resting),
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   View from the south-western part of the circumference of the Suribachi at point
     C, looking toward the east part Qf the inner surface of the sRme Suribachi.

                             Fig. 5.

        2. The wind velocity and its direction at Iwanai.

    The data on the wind veloeity at tbis plaee are taken fi'om the

s.vriopsis of the Kayanuina Cloal ]Sfine Co. As the season xvhen sa,nd

grain$ fi.v, in thc wind at this place extends from April to (.)ctober

ex'ery year, the data are taken durjng these months from 1920 to 19:'>O.

    Aceording to the results of the experiment with the du]ie model

by Mr'. Ai{.tM-xrv.N(2}, the transported quantity of sand (2 by "'ind of

unifortn veloeit.v is estimated approximately by the t!olloxving tbrmula.

                       (? == k(v-7)t

          wliere v is the xvind x'elocit.v in m/sec.

                 t is tiilne ]n see.

    Assuming t constant, v-7 may be taken as the measure of the
sand transport. As this measure may be superposed, the ma,gnitutle

of the same direction can be superposed. From the s.vnopsi$ above
deseribed the da.vs of the greater values than 7m./see. of daily
inaximum veloeity of the wind at Iwanai are chosen and elassified

   (2) M- ARAMATA, On Formation of Dune. Mem. Fac. Eng., Hokkaido Imp. IIIniv.,
Vo!. 4, No. 3, p. 296 (1938).
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in accordanee with the wind direetion.
{l)able 2 and veetorially shown in Fig.
tJhe directions and
rea(lily seen,

magn"iudes of the

            N
   NNW

The results are tabulated in
6. From this polar diagram,
winds at th.is plaee inay..be

NNE

NW NE

ENE
WNW

W aj v
E

wsw ICSE

sw SE

      SSW SSE                s
Polar diagram of the wind direction at Iwanai.

              Fig. 6.

'Table 2.
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                                            '                                              '   It is reasonable to suppose thab str.iking topographieal ehanges in

the neighbourhood of the dunes too]< plaee on the days of maximuin

wind veloeity during one month.

   Ii'rom the same data, the freqReney of the wind "Tith a Iarger

veloeity than 7 mlsec is reekoned on every 1 m/see with results shown

in table 3.

   If we tal<e v-7 :== 12 (m/sec) as the most probable upper lirnit of

maximum velocity of the wind, v becomes 19mlsec.

                          ll)able 3.

(V--7) mlsee. Frequency

o

1

2

3

4

5

6

1

1

6

6

8

5

5

1

I

(V-7) mlsee. Frequency

10

11

12

13

14

15

16

l
F
l

I
j
I
I
i

4

5

4

o

1

1

o

7 8 17

8 o 18 1

9 4 19 o

                  3. Creation of Suribachi.

   In this region, the winds from 'VSr, NVgT and SW are strongest as

shown in Fig. 6. 0f these three, the wind 'VYT whose directions .is

nearly at a right angle to the coast line necessarily forms the dunes

but is not so important a factor as the other two in the formation of

Suribaehi. If the direetiori of the wind is confined to one, sueh a

beautiful hole will be not found there. Sueh typical examp.Ies of

Suribaehi are found on the dunes along the beach from Isil<ari to
Zenibako. They are rather narrow and loiig to the direetion paralle]

to that of the predominant wind as shown in Fig, 7.



On the Creation of the Suribachi at Iwanai. 289

        . - :'sdi
     --te"bt
    - VP
.,,.
di-,3" .

      tt

N

A

  yX/

D.S..

    '   ttc9
-
N
N

N
N
{Yp>

ft}'l

s

N
N
s

N
L

N,}:.

k"Nsys

    s N
s

Map of Suribachi near Isikari.

       Fig. 7 (a).

;.,,:"i't'.t,1'-ablttJk/S'iftt.(lt"' 1

. ass.. , S: s. :':.'  ee:e"
sasi:va:

T,' n･' hn.'ifi ' i- se'i'T' te'  mwa'" .:. 'w'tt '

es"t"" ='-' "':il' '

tt

tnt

View frorn point A crf Fig. 7 (a), looking in the south-westerly diveetion.

                       Fig. 7 (b).



290 K, Yoneta.
   NVheii a SNV wind stril<es tl]e northern small hill and is ehanged

in direetion by this hill, the stream of air is divided into several parts

whieh flow along the paths shown in Fig. 8.

   When the S"i wind is so violent that the velocity of the air fiow

inside the Suribaehi is over 7mlsee, the sand is exeavated fro}ll tJhe

inner surfaee of the Suribaehi and is blown up at the south-western

eorner of the Suribachi to form a small hill.

   The mixed flow of air and sand eirculates cloel<wise along the

eireumferenee o£ the hole. Path (,[)) passes almost at the bottom and
                            the sand is blown up on the opposite
                            southern hill. These n]otions of the

    .'`""'i'-'-'--L. di sandhavebeenobservedbyIi'rof.
    ",;,,;.-"'::--2,-;"') 'gom,i }ldnit,x",i,Dg,A?,si:'ri.]g,Rlf.1.:,a,,W.i.'",d,Y,,d,a>,'.?,I

                                                        .                            of air and sand becomes opposite to
                            that in theease ofthe SW wind. But
  .hiai,;';""i'NNNIIIII;),, theSWWinCtismoreviolentthan

greater part

the upper
est,.imated as

the Suribaehi is gradually enlarged even by a slighS wind

is rapidly or

size of an

a result of
a wind of smaller

   However,
wind of larger
long time,

for some time,

than a certain

   After a
covered with

be exeavated

  -"i'--.. hiii theNWsothatthesouthernhills
  '3-'-' sia arehigherthanthenorthernhi]lsat
    SU "" anyoneoftheSuribaehisatlwanai.
'---'"`-`--"' The small side hill of a Suribaehi in

N sctivestateislongereomparedwith
    Fig. s. that of one in the resting state. [I]he
                     hill of the latter is so small that the

    of tl)e NW and SW winds pass over. H)he existenee of
   limit of the wiRd veloeity, for example that at Iwanai is
     19 tnlsec, is described in the preceding artiele. Initially

                                         . The diameter
     slowly en.larged by the high or low wind velocity. ll]he

  exeavated Suribaehi which has reached a certain value as
    the latest and largest wjnd J7i will never be enlarged by
         velocity than Vi.
     the cli diameter of the Suribachi will be enlarged b.v a

       velocity n than Vi, If this wind continues for a
   di will become cl2. If th.e wind of this value becomes calm

      di will not beeome cl2. Tlie wind of a larger veloeity

      value at one place seldom oeeurs.
    Iong time has elapsed, the inner surfaee of a Suribachi is

     luxuriant vegetation till the sands of the surface will not

     even by a heavy wind. Thus the agency of enlargeme]it

                                        f
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will become impotent and fillally the Suribaehi "TM enter

state.

the resting

Summagey.

 . The shape of the Suribachi whieh was quantitatively measured
by the plane survey was studied in relation with the predominant
winds flrrom three direetions at this place. From the comparison be-

tween these two, the proeess of the creation of the Suribachi, can be

imagined, though it may beimperfect. At the same time, the degree

of the activity o£ the Suribaehi ean be easi]y estimated from the
profile of tl'ie cavity.

   In conclusion, the writer wishes to express his best thanks t･o

I?rofessor Y. Ii<EDA for valuable suggestion and ldnd guidance and

also to Messrs. ]Y[.MoRi and ]N(I. ARAMArrfN who gave many useful
materjals,

   Lastly thanl<s are also due to the Nippon-Gakuzyutu-Sinl<61<wai for

the grant whieh made possible tl)e carrying out of these observations.


