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An Experimental Study on the Snowdrifts Formed by Simple Obstacles 

Taichi MAKI* 

Abstract: The effect of obstacle arrangement on snowdrifts was experi

mentally studied at Syowa Station in Antarctica. Different patterns of snow

drift were obtained by changing the alignment of the obstacles. The author 

showed the distribution patterns of snowdrift in the case of a straight-line 

alignment of two flat boards and two different orthogonal arrangements of 

two flat boards, standing and lying cylinders, and a straight-line alignment 

of two rectangular prisms. The snowdrift was measured immediately after 

blizzards with maximum instantaneous wind velocity 31 to 36 m/s, mean air 

temperature for the period of strong wind over 20 m/s -6 to -10°0, maximum 

amplitude of wind direction 25 degrees and gustiness 1 . 1 to 1. 3. 

The ridge of snowdrift in Antarctica was more distinct than that in 

Japan, because of the smaller gustiness and the less variation in the wind 

direction. The effect of the obstacles extended over the distance up to 20 to 

30 times the obstacle height. This is similar to the effect of a wind break 

fence. 
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r !J 7 Htm:�tffrJO) Ji. T{l:{Uv::.Ji.O)iMJn;:¥6� L -c, -7c-: v::.#�:IfJJt L-C --e:-� t-: fJ, JWJlffl J:: 9 

Ji.iJ;�51,,t-=.;svc�< --e:-�Q. J'cO)�vcfflxt1¥Jv::.Ji.iJ;51a1,,t-:.;s--e:-vt F!J 7 riJ;�'ts:.i,,iJ,t 

L < vi�< --e:-�ts:."'< .. c vc ts:. Q. -15, -JJt:ftffi Lt-=�if c· t Ji.ffiJiJ;�:hvi, r !J 7 r 0)% 

t�vi� Q. --tts:b 'b, 10 m �lJtc'Ji.Jfil 7,---.,3 m/s CJ:l:7K, 1971) vC ts: Q c � < :!itl L t-:�ffl 

iJ,G�f.ftriJ:�UfJl&G:h, ���vi�;h:-Cl,f,_:\i,vC F!J 7 riJqt:J;L-C\i,<. 

AB;¥1Jli'£Jtg c'!fi�Ji.[fi] C f !J 7 r 0) '*11*'k�[f, L ts: \i '--e:-;fJ�tffrJ'kfF Q C, 7· !J -lf- f 0) t5 Q 

kc..f.vc�iJ, �'k Lts:.vt:hvits: G ts:< ts:. o. {1f*ftvt7G{9!'kitcro--e:Jt-ct-: 2: llf.! < iJ;, !fi�Ji.ffiJ 

v::.xt L -C vfvffffil. T{l:{Uv::.c:5 QA i::i iJ;J1J 1.,, r !J 7 r r:.tutob:h -c:;r�{f'k � t-:-t-=. c iJ;�1., ,. -=. 0) 

J:: :H::.AB;¥1J£:rt!Hcto1,,-c:!f161i--e:-a r Y 7 t-iJ�&ts:.1.-,1JtJ:{,t�iJ;-\'::, 9�-t-1.,,ti.J,, �iJ,�v::.11 

JJ'k$h:ho-=. c n�o/tt. < t;. o t;. c----e:-"*3fUts:.,'2-iJ;�"' ,. 

m11 ?x��f!Hi, �J,,ij0)�7J(O)f_:66£jfg:ilrJ2l0)�7]c'k�iJ, L -Cl ,f_:iJ;, -7c O)f-.:6bvCvi ts L 

;s r !J 7 r iJ��"' ,1f1J:t;;*1¥1--e:-c:5 --::it-:. ""! t.::., :; ;tlO) 1*113tff�O) J:: , vcl1f:1t:l:il;&ts:. 1.- ,jtg:JH=

t,1, ,-c vt, �Wivc� --::i t-.:�'klHttffrJO)mtR c iJ,J'cO)fffi��tffrJO)Ji. Tv::.i!;t -c tol ,-c, *v::.-7c 

0)�7J('kfUfflL-CIHttffrJO)fi:fi'kfi51ir*iJiJ&G;h-C\i,oiJ�. S:.O)�ifvC.vi F!J 7 f''k�< 

�--t&f�iJ;c:5Q. J'cO){m, ffi�O)i:p--e:--�mt&c'tffrl�'k��Jl-t"Q�it-ts:.c·vct F!J 7 rO)� 

1., ,:JfiJ��·t;;--e:-c:5 Q. 

S:. 0) f !J 7 r O)rrm�tHt�UtiJ, )i.j!, J�O)'isL:h C'isLvfE) c 7(\, ,v::. '*1:iliJ�c:5 1), IVJ�# Ct'iiti 

fm, 1954; Wr-*, 1954; �B3, 1962), IVJ�:tfffi CfJr:j:j:, 1961; ti'JII, 1964; m�. 1967; 4-

:j:j:, 1969; �fffm, 1969) 0)7yf�-\t:>�ffi.l:O)-tr7- -;; 1v � - (,J\#, 1971) ��lit C1LU-1, 

1954; 4-fffm, 1956) tc1-t·'0)1iff�c ti.J\GA,-e< o. it-:, i&:ilic.l,i_vc�!�vcts:.0-Cl,01W1 

Jl��¥z,O) i b IJ vc.55�'1" Q 51nfj,O)rA,� C t::';vi��) c t rM-l:iliJ;i:5 I"), fwT G iJ,0)��7)\lj:.. ;:� 

Gn Q n� t ran ts:."',. 

�� v-tm 11 ?k ffiffijtgtite!?JtlJ� � c L -C �� Lt.::.�. ffiffif!B�D £jtg --eE=f 0) �� 'a:' fi· 5 �� 

'k�f_:O) --e:-��--t Q. 

2. � � j=j 1* 

��vil970i¥-4 J=J i:p1tJ J:: IJ 6 J=J i:p1tJtciJ,vt-c, m 9 g{±:ftO)�t{l:{UO)""'-!J ;t;- r #:ilito J:: c.r 

-7c O)�tfJlUO)w1Jc.l: CtlEB, 1972) --e$l!its:.¥z,-f*vc J:: ":) -c --e:-� o r !J 7 r 0) ��'a:'fi ":) t-:. 

""'-!J,f-Hf:ilic'vi��lcm, -ill90cm O)l£jfM0)2f.5{I*,fi0)5jZ;t)i (.r:.::.::.--v;Wi) 'a:'90 
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cm O)ra,�� tf;vt-C:1:tJ!ffijvc�I@)Cft-Ct.:. fJ::t-o, 3flJivi7' T-� J& "? -C:1:tJ!ffijvcfflf:n�.:htd�Yrn 

t, �O)refflf:MYrn��O)c:t,c��ti;Q. 3flJi 2tt�T�-�K�L-C.�K-••*c•• 

�). :tu J: �7�-�vc:xg-L -C 45 �vC!ffl\, ,t.:M (lfflt»cml) c MC t.:M (j;!Jj]ml) vc��-Cffic 

fl Lt.:=:;fiffiO)��vc "':)\, ,-c���fi"? t.:. 

w:)J(J: --evir,,b� 90 cm, .f£45cm O)p:];lt (,J,ml F7A�) ��ffijJ:vcft-Ct.:��c@)ffii 

J:vcfULt.:��. �Gvc�xffixr,,o�=75x79x45cmO)•J51* (;j(ffi) 2-0ffi�T�a�vt. 

@:�--e�OOJ:vcso cm rai�··c--rnUl*vcre1U Lt.:��vc "':)\, ,-c���fi"? t.:. 

;:.:h,GO)t!efof*��'.@Lt.:J;cvc7�!J-lf- Fn�ti;.:hvi, �O)·:l!J-lf- Fn��"?t.:�,�'""(-;:.:h, 

Gtlefo{*O) ffllffflvc '""(· � t.:: F !J 7 1' O)M1rn��1E Lt.:. :1:t!!ffiiJ:vc Ml ,t.:��vcvi:l:t!!ffiin� G �ffii 'i 

"f:·O):fi�i*�iJ!IJ'.@ L, �ffiiJ:vcmh ,t.:��vc vi --f !J -if- F .I;JJrJO)�ffilvitfT�U G .:h Q t.::?b, 

� 0)�{*0)--t <''ffiO)ft t :fi�O)j.'tJ: l ,ffii Ci;*mi) n� G 0) ifti � �IIJ� Lt.:. 

r !J 7 r O)Mi�via� • aJ! • aO)!L.:h • �U'll. • ��:l:tJ: c:·vc J: "? -c� "? -c < Q t.:?1Jvc, 

;: ;: vc?JJJJ'.@El•fiJO) 7·· !J -if- fO)�*�f!:J: (JAPAN MET. AaENcv, 1971) �tc L--C:t-o <. 

Jl.J! 10 m/s tJ,J:O) El iJ; 2"-'5 El ra,, �O);Wlra,O)J&::t.:�ra,aJ!vi 31,..._,35 m/s, 5siJl. (20 m/s 

tJJ:) O);ltJ3rai0)3f:tey�U'Jl.vi -6""'-I0 °C, -�O)ft:::ktl&$i C 5 5trai) vi25�. aO),�, (5 7t 

Fai) vi I. l ""'I. 3 '""(·ti;"? t.::. tJ: :tu, �� -r- 3f vi1ifl1l.U?i-vi, fllfflF}i:l:t!!:l:t!!::15�0) 0"-'21 �O) 

3 �rai$0)fl1l�fUJfl Lt.:. 

3. 1. :iflf& (7):1:j� 

3. 1. 1. @:*im! 0) �ii-

3¥-lJi 2 tt� 90cm Fai�'""(·7�-�vc� L-C.�'""(·-••*vcft-Ct.:�ii-0)*5*�� 1 vcffi 

-t. 

i1-t&� 4 Ji 19 El vc:1:t!!OOJ:vc�'.@ L, 4 Ji 27 El vc r !J 7 1' �IUJE Lt.:. iJ!IJJE El •frJ'O) f !J -if 

- F vift:::kW4FaiaJ!35. 5 m/s, El :i&::t.:Jl.J!28. 3 m/s '""(·, aJ!l O m/s _LlJ:O) an; 4 Ji 21 El ""' 

26 El O)� 5 El iai, �O) 1*120 m/s .UJ:vi�2. 5 El Fa9t"i:l ,f.::. aJ!20 m/s t.JJ:0)3:.a�vi ENE 

-r:·;.t; "? tc.. •J!lO m/s _LlJ:O);JWra90)�f!il.vi -5. 0""'-10 . 1 °C '""(·, aJ!20 m/s _LlJ:O);JWra90) 

f:ley�t/M.v-.t.-6. 1 °c '""(-� "? tc.. 

;: 0) -f !J -if- f 0)3:.a�viT�a�vc:xf L-C�lO�f.:ht.:. ;: O)f.::?i:J F' !J 7 r O)MYrnvi, 

:ic=t:i'�f* c vi tJ: G kb�"? tc.i:J;, i:J� x. 0 -C, ;: 0)1,tJ;artuvcxt L -Cf .:h t.::��O)��i:J�:E.IM-r:· 
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� 0 c ,8clbh0. 

� I 0) J: :> vctj:t*fffHcvt F !J 7 r O)� < tJ::\, ,iJ� (���) 11;, it.:., fil-u-O!Uvcvt�ltMO) 

���iJ; ·-e� t.:.. -JJ, F !J 7 r O)�t, ,iJ;!g::!Hi� 4' O)f:f&O)tj:t,CFf-:tJli:O) �J:: • � r-O!UvcJJJnx: 

� n --c \,, 0. ::.. 0) F !J 7 r O)� \, ,�FJfz-*5� ti�Rij C�) vtl1" tJ:: IJ wJi < c 11; '? --c \,, 0 0) 11;* 

f;l&®··c-t!; 0. m�-nt:f.:IBJIJl1;�rJltl··c-ti; '? --c, �J!, �fPJ 0)15L;n,11;,J\ � t, ,f.:_6bvc� < c 11; 0 ::.. 

c 11;$; x.. G h 0. 3¥-:f& 0) tj:t,C.,,11:. G �J::-O{Ufg I m :f.:!B,¢,( i -r:.·O) F' !J 7 r viil8 35 cm -r:.·, 3¥-:f& 0) 

tj:t,ul1\G�r-O!U*12m :f.:!B,¢,(0) F!J 7 Hi35"-'40cm -r:.·�-?t.:... 

� I O)f;fNJ: IJ�r-O!U2m :f.:IB,¢,('c'f:f&vc3ffivc-!;1JtJ)rL,td&lroo (c-d *110 11; [Pj�O)riqffiVC 

��;n,--C\,,0. i2:f&O)�r-O!Uvcw11;t1;1J, -thJfh40cm, 35cm, tj:t*$-r:.·tg30cm ctt. 

'? --c \,, 0. it.:., � 1 0) a-b *IO)tlJT@vc:tuvt Q filffii?t:;{ff�z-� 3(A) vc�-t. Jj_J::-O{U*14 

m im,¢.(-C35 cm 0) i.:· !J 7 r tJ; G *11. 5 m t,:g,¢.(-C:.'38 cm c tt. IJ, Jc O){!f&,�vcMdr L --c �:f& o) 

IB[lW-C:.· 0 c tJ:: 0. f;fNO)IB[�-r:.·vt f:f& El f*vc�tJ;il8 I cm #� L 't \,, Q tJ;� 3(A) -r:.·a�m 

L, 't \,, 0. 3¥-:f& J: IJ il8 0. 5 m� r {J{U-C:.·:i&{l&{it[ 6 cm, -t 0) 1��1Jp L, --C il8 2 m:f.:IB,¢,(-C:.·35 cm, tg 

2.3m:f.:IB,¢,(-C:.'38cm0):i&�{it[ (!lJ) �<bi:>, �cvH&z.'iJ;vC�j;-l,--C IOm:f.:IB,¢,(-C:.·*15cmc 

� 1 c¥11i H1c1:-r;W,�[P)v::::.@ff:l'rc-@fti�vc}t-ctc.�ir0) F lJ 7 1- O)�j1i1/jfr!@ (@fir!�) 
Fig. 1. Contour line diagram of snowdrift in the straight-line alignment of two flat boards stood 

at an angle of 90 degrees against expected wind direction. 
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fl& 2 tt�90 cm r�i�·-e-=r�Jt.rAJvc:M L--C45i)c�",-c.ft-ct-:�fi-(f)�=*�IZI 2 vcffi--t. 

fl&� 4 J.J 19 B vc:f:mmLl::vcfilt'.5£ L-, 4 J.l24 B vc F' !J 7 r �mU5E L-t-:. !ZI 2 (I) J: :Hup*$ 

ti-OlUvcvtJijPlJfJ(!)���iJ;wg,ct> G n t-:. -1J, -t(f) ti:-OlUvcfi�:f:t/1. --ttJ:b � F P 7 r iJ;bf 

tJ� L-iJ�tJ:\t ,iJi�iJ;!�ct> Gnt-:iJ;, -t(!)iJi�vt,J\ � ",. i k���tJi(!)ti-OlUvcvt�IU!J(!)�� 

�iJ;, tc-OlUvcvt J: 9 ,J\ � ",���iJ;f�ct> Gnt-=. 

[Zl(f)�ffl�ffil::Kn, ��-K-���tt(!)ffi@�#�-C�bL--C�G· **$KV*� 

(I) F !J 7 r iJ�� 9, -t(f) �l!t�vi*9 50 cm c !ffi�--c,� Q. X-Y @--C'�b �;h,Qff&(f) Y ,B 

(I) --t <'' ti J.l, r -OlU vc � " \ if: iJ �' Im� vc ti:-OlU (I) f ti (I) Ji. r -OlU vc {i }A" \ if: (I) $ 7t iJ ��cl> G ;h, t-:. C 

< vO�vi a-b @vcffl�i'°G**{ITT(f)pfviiJ�tJ: 9�< ciJ;0-C\t,Q(f)iJ��-1¥)--c,�0. 

!Z12 --r:, X ,BJ: 9 Ji. r-OlU 2 m :lt!tB(!)lfJrffi (c-d @) iJ��!ZI (I) Tttlfflvc� � h -c", Q. **$ 

vc.=0(!)Ll.JiJ�!�ct>Gn, -th.:f;h,35cm cfJ:0-C\t'Q. V*�(f) F'!J 7 r(f)1i:;ttlffl�iWEWi'i'"G 

a-b @ (I) Wrffi� !Z1 3 (B) vc�--t. J.t.J::-OlU4 m:f:t/1,B --C' 35 cm tJ� G Y ,B (I) rru1J*9 0. 7 m :f:t/1,B --C' 

!&I 2 :iflti 2 ;13(�=f;W.ffi!.fti]vc45�"t:'f#:lik@K. 

lfiJiJ,1,,� -:, --Cj[_--Cf.::.jf/j{!fO) F 1J 7 r O)� 

�ijl� (tffl:l&�) 
Fig. 2. Contour line diagram of snowdrift in 

the orthogonal arrangement of two flat 

boards stood at an open angle of 45 

degrees against expected wind dfrection. 
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a�------�2-��o,-�-�-�4-'-�6--"------8'----'-_i..-J 

80 Height=90cm 
(A) 

60 (27 Apr., 1970) 

40,.L--e---11--

20 

a�-
---

--2e--�--
_._

�2-
-'-

--4
--

��6-..__�8,-��,�o�b 
Distance, (m) 

� 3 (A) ffsl I o) a-b �v:.:t:ovt 0 F. � 7 r O)t¥Jrifil 

(B) � 2 0) a-b �vc:t:ovt 0 F. 9 7 r O)ltJTffi 
(C) � 2 0) X ,f2.. J: IJ J\.r{WJ 6 m :tili,f2..'"c' c-d �vCf1it,dfvc:t:ovt 0 F' 9 7 r O)jji)rffi 

Fig. 3. (A) Section of snowdrift on a-b line in Fig. 1. 

(B) Section of snowdrift on a-b line in Fig. 2. 

(C) Section of snowdrift on a line parallel to c-d line at the leeward place 6 m from point 

X in Fig. 2. 

55 cm O)!lJ'Ja:' ii-�, Y ,rf,\O)m.r�IJ 0 .  5 m :i'!/!,� "C:':i&{t\:,{rnfl3 cm c ��v:.�y L, 1'}'ifl0 m jtf! 

;�� i "C:'VCil810 0 cm c �tm L -n , 6 . --l- 0) � c 0) �1l'.:{iji lnJ vi� vc fl� L --C 1,,, ft 1.,, t;�, t(t,J 13. 5 

mttf!,�'Ja:'l-UVC L --c -i-.:ht-J1�vt�j; L --cc, 6. 

i t.::., � 2 -e X },� J: IJ Jl
V
F �U 6 m ttf!,\�i_ o) c--d fl vc 3¥-fi f di 0) WT ilii 'Ja:' l� 3 CC) v=:.11� -t. ::::. 

0) 1Z1vcvt&'±11Jvc 1,11 t.::.f&,6;:J�cO)� c t&�tJ� ft-t--l-ff 'Ja:' ii ":) t.::.t4�B''1f.s: r lJ 7 r tJ�Mb:X: � .n --c 

1.,,6. 

3. 1. 3. Mwl� 0) :!$!;if 

3¥-Wi 2 tt'Ja:'90 cm i1c1i�"c·-r�m.1tncx;J L t45f!tv:=.1¥J C --c 1L--C t.::.�€tO)*lHl'Ja:'� 4 vc�-t. 

3¥-Wi'Ja:'4Y.fl9Bvcttf!ffiiJ:vc�5EL, 4Y.f24Bvc F'lJ 7 r'Ja:'nliJ5£Lt.::.. IZJ40)J: :ivctj:t-9(:fm 

vcvt��tiiJ,, it.::., ti::�Uvcvt ff/JlJfH� J: 'if:ti�Uvevt�% L td�UJ%0)��:fg!Zii;B�cl) G ht.::.. 

2:.0)�,ttvt, tj:t-9(:{f[nc V*�O) FlJ 7 H;J:.c·-@"ftl.,·. fXHc·X,r�1,0)Jili\-f·�m2mttf!l\�O)tffrffi.i 

(c-d *') 'Ja:'�]�O)rft#H:::.�--t- SJZWiO)JJ\-F�iJvcU1tJ;J; I), ,i-;h,.:f;h, 11 cm, 10cm 2::.tt�J 

"(\,,6. it.::., tj:t-9-({mc·O)lifrffij (a-b tvV vilrJJ[;gjO)ti::Jl/ffivc:-:iJ�-t ::::.·· c < J!f(U::.�IJ0)1J1 c· 15 cm, 

Ji. r �U 0) l-LI c' 11 cm c ft ":) --C tu I) , --l-0) tj:t iai ffl) t-V.t F 1J 7 r ii; H2, c6 G tL ft 1., , . 
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� 4 5¥-t& 2 tt�-=f��rt.Jv:::.45fl{··eM�JW.v:::.rt.J;6,1,, 

��-c�-c�-���97���--�CMM 

;IJ'l) 

Fig. 4. Contour line diagram of snowdrift in the 

orthogonal arrangement of two flat boards stood 

at a closed angle of 45 degrees against expected 

wind direction. 
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tJl:, .::::;fi�O)��*a*ir• G F lJ 7 r h;mt t � < --c:-� Q 0) v-l.00:ttl� --c:·2t 1J, mt t j;tJ: \, ,0) 

vtMiJ� --c:·2t Q. Mi]�--c:-vtfti 2 txn;T�ifitJl�B9t���ll� L-C��@I�¥efx:� -lt Q t.:.?56 

vc, r lJ 7 r n;j,'tJ:\,, c �*- GnQ 0) vc�t L-c, �ij:!t(� --c:·vt��-�!l>c* L-cn, GJet�� -lt 

Q t.:.'l5l:>rc.., r JJ 7 r n;� < Mnlt�nQ-=. c n;�®--c:-� Q. 

@I*1�vc��f!: L t-:::.ij!rfrO) r lJ 7 Ht� r1llU�2. 3 m :tmiU: 1J MYi" Q 0) vc:.x;J-L -c, 00:ttl� 

--c:·vtJi_ r1llll�l3. 5 m :tm,� i --c:·vt� 1Ju L -C i-ntJJiMYi" Q. 3ffi0) � � 0)20'""30ffi0)� r 

-OlU--c:·3¥1&0),fl�vc tJ: Q. �:tJiO) �J:: • � r-OlUvc --c:- � Q �vt�fPl, �J!O)!Lhn;;ftB�§,J, � \, ,t.:. 

?56 vc h, ts:. 1J � < c h � -? -c \, , Q . 

3. 2. ·PH.10)�� 

3. 2. 1. F.Jtt�JI-ct.:.�s 

��*s*�� 5(A) vc5F--t. @If£45 cm, � �90 cmO) F.Jtt� 5 JH 7 B vcw7./(0)�filiJ::vcl'r 
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( 21 May, 1970 ) 
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Fig. 5 .  (A) Contour line diagram of snowdrift --? f.::... a:ifl O m/s t],J::l?)J!1jftc\1 '1)3<Cffi\. vi -8. 5 

in the standing cylinder (21 May). 

(B) Contour line diagram of snowdrift 

in the standing cylinder (19 June). 
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.0. Wind direction 

(21 May , 1970 ) 

2 m  

- .11 � 

�5 35 ---- - - -1� - -- -- --

'ii' ___ i _____ _ 

jg! 6 Plt±�{jJ L, t-:�-€5-1·::.:r-ovt 0 F. 1J 7 r O)�rWJ�� ( 5 }=J 21  B )  

Fig. 6. Contour line diagram of snowdrift in the lying cylinder. 
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nWind (19 June, 1970 ) direction 
cm 

l&I 1 ili:nw 2 1@'Ja::"7�Jtrii"JvcJ1rfEJ--e-otR 
vCs)t�f.:�itO) F' lJ 7 � O)�r,eb�� 

Fig. 7. Contour line diagram of snowdrift in 

the straight-line alignment of two rectangular 

prisms stood at an angle of 90 degrees 

against expected wind direction. 
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