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Some Aspects of Ablation of Sastrugi and Drifts in the Area 

Subjected to Katabatic Winds in Antarctica 

Yutaka AGETA* 

Abstract: The observations were made on net ablation of some of sastrugi 

and drifts (like barchanoids) in the area subjected to strong katabatic winds 

between 100 and 200 km inland from the Antarctic coast near Syowa Station 

in September and November, 1969 and in January, 1970 by means of the 

stake measurements. 

The net ablation of hard sastrugi during the period from November to 

January (mean 2.8 cm/month) was larger than that from September to 

November (mean 0.7 cm/month). The large amount of ablation from 

November to January may be attributed to the increase of solar radiation 

which accelerates sublimation-deflation on the surface of sastrugi. 

On the other hand, net ablation of soft sastrugi and drifts from Septem­

ber to November was larger than that from Nov�mber to January. The large 

amount of ablation from September to November may be attributed to the 

strong erosion by the wind, since sastrugi and drifts were soft. Since they 

were hardened or flattened after erosion by the wind from September to 

November, the ablation from November to January was not larger than that 

from September to November. 

Since the rate of ablation at the top of sastrugi and drifts was higher 

than that at the surrounding surface in late spring and summer, and the 

bulk of yearly accumulation is deposited in autumn and winter, it can be 

said that surface irregularities are supposed to be built up in winter, then 

smoothed in summer. The best season for yearly stake measurements is 

considered to be the end of summer when the more accurate value of mean 

net accumulation may be expected since surface irregularities are less than 

any other season. 

* ::15ifm::k���$7..K�f4�1iJf�nif!:�. Water Research Laboratory, Faculty of Science, Nagoya 

University, Chikusa-ku, Nagoya. 



No. 43. 1972] 

Gow (1965) and WELLER (1969) gave some explanation for the higher 
rate of net ablation of sastrugi than the surrounding surface at the South 
Pole and Plateau Station. However, since the area of this report is located 
where the katabatic winds are strong as mentioned above, the situation is 
different from their case. According to the logarithmic increase of wind 
velocity, the top of sastrugi is expected to be subjected to· stronger winds, 
hence greater wind erosion, than the surrounding surface. 
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Fig. 1. The locations of observation points and 

traverse route of the 10th Japanese 

Antarctic Research Expedition (in 1969-

1970). 
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Table I. Results of stake measurements on sastrugi. unit: cm (snow) 

Top of sastrugi Bottom of sastrugi Change of Height of Flat surface** Location height* sastrugi 
Station Stake Sep.20-22 Nov.9-15 Stake Sep.20-22 Nov.9-15 Sep.20Nov. No. No. '""Nov. 9-15 '""Jan. 23-26 Total No. '""Nov. 9-15 '""Jan.23-26 Total Total Sep.20-22 -22,..,__, 9-15 Total Lat. Long. Alt. Nov. '""Jan. 9-15 23-26 (S) (E) (m) (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 
S 139 1 - 1. 2 - 5.1 - 6.3 2 + 1. 9 + 5. 8 + 7. 7 -14 20 + 1 + 8 + 9 70°19' 43°06 ,11925 
S 143 1 - 1. 7 - 8.6 -10.3 2 - 0.2 - 4.5 - 4. 7 - 6 25 - 1 + 1 0 70 23 43 06 1946 
S 155 1 - 0.6 - 3. 8 - 4.4 - 8 - 4 -12 70 $5 43 05 1992 
S 159 1 - 2.2 - 9.6 -11. 8 3 +10.9 (-20) 70 0 + 9 + 9 70 39 43 06 2006 

2 - 0.8 - 7.2 - 8.0 4 +37.9 (-45) 70 
S 163 1 - 0.8 - 6.4 - 7.2 2 + 6. 8 (-15) 45 -11 - 3 -14 70 43 43 07 2025 
S 85 1 -20.2 -1L9 -32.1 (-25) 25 + 1 -10 - 9 69 22 42 38 1522 
S 133 1 -11.0 - 9 6  -20.6 2 +14.4 -12.6 + 1.8 -22 30 +17 - 6 +11 70 12 43 06 1923 
S 147 1 -28.6 - 6.9 -35.5 2 + 1.4 + 2.6 + 4. 0 -40 50 0 - 4 - 4 70 27 43 06 1954 
S 161 1 -23. 7 - 0.6 -24.3 (-25) 25 0 + 2 + 2 70 41 43 06 2012 

The sastrugi in upper rows is harder than that in lower rows in September. * calculated from the changes of levels of top and bottom of sastrugi where stakes were set (column 5 minus column 9), but values 
in parentheses are according to the direct measurements of height of sastrugi with Jess precision. ** mean value of measurements of a set of two stakes at each station. 
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Table 2. Results of stake measurements on drifts. 

Top of drifts Bottom of drifts 
Station Stake Sep. 20-22 Nov. 9-15 T t 1 Stake Sep. 20-22 Nov. 9-15

1 T t 1 No. No. "'Nov. 9-15---.,Jan. 23-26 ° a No. "'Nov. 9-15---.,Jan. 23-26 ° a 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
S 85 

S 1 35 
S 139 
S 147 
S 153 
S 161 

2 I 
3 I 
I I 
3 I 
3 I 
l I 
2 I 

- 0. 3 
- 1 2. 2 
- 1 5. 2 
- 1 5. 2 
- 9. 0 
- 20. 6 
- 21 . 4  

- 5. o 1- 5. 31 
- 4. 91 - 4. 6 - 16. 8 4 - 0. 7 - 4. 2 

- 4. 8 - 20. 0 
- 1. 9 - 1 7. 1 
- 5,2 - 1 4.2 
- 0. 3 - 20. 9 
+ 2. 1 - 1 9. 3 

Change of height* 
Total 
(10) 

- 12  

unit: cm (snow) 

Flat surface** Location 
Sep. 20-22 Nov. 9-1 5 "'Nov. 9-J5---.,Jan. 23-261Total I Lat. ,Long. ,Alt. 

(11) (12) (13) (S) (E) (m) 
+ 1 - 10 I - 9 169° 22'142°38'1 1 522 

+20 - 8 + 12 170 1 5 143 06 I 1 909 
+ l + 8 + 9170 1 9 143 06 I 1925 

0 -4 - 4 70 27 143 06 I 1 954 
- 1 + 4 I + 3 170 33 143 05 1 1 979 

o. + 2 + 2 170 41 143 06 1 201 2 
* calculated from the changes of levels of top and bottom of drifts where stakes were set (column 5 minus column 9). 
** mean value of measurements of a set of two stakes at each station. 
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0 ---c 1,, t.::. t.::.oo), .'f:h G 0)--t <''�O)�Jm C� 7, 8 iii) ct i? t *� ts:.i�*8'1,r 5 v-J----C 1,, 6 c.. c ii� 

hii, 6 . .7c 0) t.::.oo� 1, 2 cm 101tD n, Ghn, 6 c1: 5 vc, -tj-7,. ;11v =¥'� r u 7 r 0) 1: c, .7c 

hGOJ�cO)�R_'f,r"Jl..---Ct.::.�ffiil-'ljOJJ:trleuii;, 9 A,.__, 1 Avcj(f* I0,..__,40 cm O)f[IHJc', -t« 

---c OJ��vc "';)\,, ---crr�Y L ---c 1,, 6. i t.::.-'F-ff!ts:.�ffivi, f@Jcvf G""J � iJ�ct> 6 n�, S85 tJJ'f.0)-t 

«---C0)�1t.:l:-fu}(�i7;5t,fpL---Ct,,6 S l2l'"'"'S1 70 il-'lj0)-1§-7-.T1 '/ 3 /2*�!]) I00::2js:0)1v- r 

;{t�vcct6��0)�U5E�:5F!:O)f�{@:vi, 9A"-'11AiJ; +0.2cm, llA""l Ant -2.4cm ts:. 

O)c', �vi D -�s"Jvevt, -tJ-7,. ;11v =¥'� r JJ 7 r O)J:iJ�SJZ:tllffi ct D t *� ts:.Wc1*1§'1,r 5 vt---c.1,, 

6 . c.. n Go) c.. c vt, 3gf:iJ, G]!)ci.J,vt---c c.. O){t:ilf O)'�ffiiJ�iE:�s"Jvc f:tl11G-t 6 c.. c 'a::'ffe L ---c 



I&! 2 S 159 (J)-tJ-7-,.,;;;1,=¥-l969:q'.9F.l20El C1*fr1v- r(J)0-t:,·CJl::k�Jit(l) 
t (J). -:. (J)t\f!.fi(J) �fPJ vtoc{t!J,:lrtH, (J)f:, �K(J)�(J)vif-=:ot l, -n, 0 
nfPJ��ffi(J)tlw!J, G, iji��fPJ/Js:b/J, 0) 

Fig. 2. Sastrugi at S 159, September 20, 1969. (Large sastrugi encountered along the traverse route. 
The direction of prevailing wind is known by the fluttering direction of a flag or by the 
trend of surface configuration since the wind direction in this region varies little.) 

l&l 3A S 133 (J)-tJ-7-,.,;;;1,=f(J)1fffij-1969 :q'.9J:I 21B 
(2Jy[q=i(J)��vt�R(J):i:%) 

Fig. 3 A. The front view of sastrugi at S 133, September 21, 
1969. (Numerals are stake numbers.) 

I&! 3 B. Jq] C�f}f(J);jjt�-1970:q'. 1 J:I 24 B (2Jyttj=i(J) 
��vi, -l-n-1.\h(J)� R!J, _i[ ":) -n, 0 �ffi o) rs1 
� (J) 9 J:1 !J, G(J)OC{I:: . .iji{_IL cm) 

Fig. 3 B. The appearance of the same place, January 24, 1970. 
(Numerals denote changes, since September, of the 
level of the surface where each stake was set; unit cm) 

I&! 3 A' 
Fig. 3 A'. 

S 133 (J)-tJ- 7--,;; 1v=¥(J)-Ol,�ffi--1969'.q'. 9 J:I 21 B 
The side view of sastrugi at S 133, September 21, 
1969 

� 3 B' Jq] C�f}f(J);jjt�-1970:q'. 1 J:124 B (� 3 A' 
��Lk9J:l(l);jjt.Ktt�L�. W�(J)�ffij 
J@{:x(l)��tJ:fffi {t!J,.7,,. Gh 0. ) 

Fig. 3 B'. The appearance of the same place,January 24, 1970. J 
C Conspicuous leveling of surface relief in the back­
ground is seen, comparing with the appearance in 
September shown in Fig. 3 A'.) 



� 4 a S 1 47 O)� L\, - -tt 7. 'Y ;t., cf-1 969'.tf. 9 J:j 20 E!  
C 4 El nriO)'§' J:._ij[O) -.:,, :i 7

° 
- 1L, -1-J�'*11c- 0) 

_f:-.K. ·C � -C l - 0 .  �+vi'§'R11t�- . ) 
Fig. 4 a. New sastrugi at S 147, September 20, 1969. 

(Formed on the rut -in the center- which was made 
4 days ago. Numerals are stake numbers.) 

� 4 b fqJ C�fn'O)tki�-19694- 1 1 J:j 1 3  El C�+vi 9 
J:j n, GO) '§'jijO) � � 0)�1t) 

Fig. 4 b. The appearance of the same place, November 13, 1969. 
(Numerals denote changes, since September, of the 
level of the surf ace.) 

� 4 c fqJ C�fn'O) tki�---- 1 970'.tf. l J:1 24 E!  C�+vi l l  
J:1 n, G O)'§'jijO) � � 0) �1t) 

Fzg. 4 c. The appearance of the same place, January 24, 1970. 
(Numerals denote changes, since November, of the 
level of the surface.) 

� 5 a S 1 53 0) F" U 7 r -1 969'.tf. 9 J:j 20 El C�+vi 
'§'Rtf�· ) 

Fig. 5 a .  A drift at  S 153, September 20,  1969. 
( Numerals are stake numbers.) 

� 5 b  fq] J.:�fn'O) tki�-1 969'.tf. l l J:j l 3 El  O&+it g 
J:j n ,  GO) '§'jij O) �  � 0)�1t) 

Fig. 5 b. The appearance of the same place, Noi"ember 13, 1969. 
(Numerals denote changes, s ince September, of the 
level of the surface.) 
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1., , 0  (� 3 ,  4 ,  5) . 

9 ?x� (FUJIWARA and ENDO, 1971) � l O?x� (*je�) O)ffl,Ra!UJE*s*iJ� G ,  ;:_ O){-;j-

JlrO)�f131ffiffl:l:O)vf c A, c' vit'cn� G�vcn�vt-cit G:h 0 .  � 1 J:�0)-it 7-. 'Y 1v =¥vi , :to-l- G 

< ;:. O)IJ:/j=;lt,§O)ffifflvc J: "? -c c-�  kl!JZ � t!.. i I? iJ;JJ.vc J: "? --t�� � :h -C%$: � :hk t 0) c'cb 6 

? ·  tJJ:O) ;:. c iJ� G ,  fflffiO)Q:!l�vi ,  :@J)!'.B"JtJ:ffirPJ c L-C , 3:.vc�vcje:il L ,  JVcft§.{t--t 

� C \, \ ?  -�O) .mJ;lt§�� X. Q ;:_ C iJ;c-� Q .  LkiJ; "? -C�f131flffl:1:�ffl,Rvc J: "? -CU!UJE"f Q 

��,  -�rl3ic-m: t fflffiiJ;ft_g c }�b:h o J'.:O):tob I? vcatUJEi"" 0 jjiJ; , @O)IJ:/j=;lt§vc:to ;:. tJ: 5 

J: 9 t ffiffl0):fiffi0)��-ttnqt�B"Jt� � ti-c1., , 0 0)c' ,  J: i? filffi:c- � 0 f[{[n�� G:h0 c �  

x. G:h o . 

4. -it 7-. :1 )V =¥' � m�vc:. oo--t � rA��i1r_ 

fiJ.WO)m:f&vc O)""tc.-it 7-. 'Y ;i, ,t:'O)je;i¥ • t��O).mJ;lt§vi , "mffi,B (Gow, 1965) �/::: - F'� 

j;-(g (79°59'8, 120 °0 l 'W )  (BENSON, 1970 ) C [A.ltffefJ: 0) 'c' , "mffi�1�Jivc�jj Ltd�rPJ � 

i � c �x. Gtio . t.:� L .  %nx: � :n 0 -it7-. 'Y � =¥0)*� � � .  fflffl:S:, m�•� �K�� 

:£iJ; c5 0 0) 'c' , si2� .l;J� i 'c'�ff-"f 0 ��,!� 0) -ij- 7-. 'Y Iv=¥ 0) :l:vC:t{g��iJ;� G ,  ,l-;niJ; 0) � 

O):fifflK J: "? -c%nx: � ti0 ffiffl�ffiO)�•�O):f:!g�B"J%aO)� c � c � 0 �s 6 ? .  

� L 2 �§1J.fi15c'O)""k J: 5 vc , �,Rvc J: "? -catUJE � ti 0 -it 7-. 'Y 1v ,t:'� F' � 7 r 0) J:O) t� 

�vi ,  ,l-O)"f ('t'Pi�fiEttJ:fflffi J: I? t -�vc::k� 1., , .  mrmi ;:. ;h, G O)a!UJE{[{[vc vi , �ffl��ffl 

iJ�-it 7, 'Y 1v =¥� F' � 7 r 0) J:vc vi:fiffi-ctf, ,l- 0)  i h I? O)fflffivc:fifi L�-t-1., , ;:. c iJ: , cb 0 

�1t:r�� L -C \, , 0 c'S 6 ? .  Gow (1965) � WELLER (196 9) vi , "mffi,B c 7
°

7 r - �j;-(g 

(79°15'S, 40 °30 'E ) c-0)�1:tiJ� G ,  -tt 7-. 'Y iv=¥ O){jlijffivi i b  I? 0)7J(ftJ:fflffi J: I? ::tJ�O)� 

it� J: I? � < 5 vt o ffi#4JEJ1t� t "? -C 1., ,  0 O) c', -it 7-. 'Y 1v =¥ 0) t��iJ; ::k � 1., ,  c ;m §.13 L -C 1., , o .  

Ln� L"mffi,B� 7
° 

=:; r - £:ttgO) J: 5 tJ:�-Jt:ttg� c *tifuJtO)xf�:ttg�O) J: 5 tJ:mi:1$"/t- I? O):ttg 

jgjzc'vi:k��ltvc �iJ; 1.,  ,iJ;cb  0 O) c- ,  ;:. O)IDl§J3iJ;-l-O) i i  A,@]crJfta!U*s*vc�mc- �  0 c vi 

ii� '!!' G tJ: 1., , .  i t.:  7
° 

5 r - £:ttgc-0) ORHEIM (1968) O)fta!Uc- vi , 12}j ""  1 }j 0) -it  7-. 'Y 1v 

=¥ 0)$JO)�Jt'vi , ,l- 0) �  � O)�j;0)*9 1 /3 c'S "? kiJ� , a!UJE� ti t.:-tt 7-. 'Y 1v=¥ O)JJf&�vi/.t < 

-c v1 vf1J(3ftJ: O) c- (ORHEIM, 1968 0) Fig. 3, 4 J: 1? ) , ;:. O) J: 5 tJ:-it7-. 'Y iv,t:· o)JJiif�c· 5 

vt o:k�O)�Afvi , i b i? CT)ft§.tJ:fflffi c f§'.Jtffe c �x. G:h0 . ;:_ O)�� . J:tcO) Gow ( 1 9 

65) � WELLER (1 96 9) O)m§J3vc LkiJ;;z_ ff ,  -ij- 7-.  ';l 1v =¥0){j{ijffiiJ;,l-O)]Ji$ J: I) i�*eiJ�k 

� 1., <. c vc tJ: o O)c· ,  $JO)�Jt'iJ�r§b � O)�Jr J: I? *� <  tJ: 0 vifc-s I? ,  ORHEIM (1968) 

O)fta!U*a * c � Ji!3i"" 0 . ;:. 0) J: ? vc , "mti 0) -tt  7-. 'Y 1v =¥ 0) i�*e O):jz\HJvc � 1., ,  -c vi i t!.. rpi�tJ� 
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� \_, , .  

1 1  J3 "-' 1 J3 O)f�j\.;i�Hi ' ffi,ti,�-e 4.6 m/s , 7
° 7 r - £r-tg-C' 2.7 m/s c'S �:>7'.)� (MATH· 
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