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Characteristics of Sediment Transport and Short-Term Topographic Change
on the Nakatajima Dune

L1
Junaidi

CHAMT - E % - RRESET BB - JRIEE kS

JUNAIDI, Shin-ichi AOKI, Shigeru KATO, Mieko KATAOKA
Naoto WAKAE and Takahiro AMASAKI

Short-term topographic changes of the Nakatajima dune, which is located on an eroded beach on the Enshu-Nada
coast, have been investigated with continuous field surveys over two years period (2007-2009). Measurements of
wind and wind-blown sand transport rate were also carried out several times in winter. Based on the field data, overall
properties of the sediment transport on the dune are first described in the paper. Eastward migration of the dune is
then indicated with relation to the topographic changes and the distribution of the sediment transport rate. Quantitative
estimate of the average volume of transported sand are well predicted by some existing formulae
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Wind Rose of Nakatajima Dune (2007-2008)
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Experiment on 2009.01.13 at 13:10-13:55 (45 min
(Averages wind speed at 1 m at the dune crest = 8.0 m/s and WNW direction)
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Experiment on 2009.02.21 at 12:15-12:45 (30 min)
(Averages wind speed at 1 m at the dune crest = 8.8 m/s and NW direction)
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Migration of.edge in the Estern end of the dune

—— 2007.02.08
’ +-2007.04.13
--A-- 2007.07.05
- 2007.12.04
-®- 2008.02.21
- - 2008.04.03
............ 2008.07.09
-+-:- 2008.10.29

2009.01.08
—— 2009.02.26

-148.36

-148.38

X (m)

-148.40

-148.42x10°

69.14x10°  -69.12
Y (m)

B-10 A LA R O ML E ORERZAL

0.081kg/m’s T o7z, Th%z, H-7ITRL7eY Y FRT
vy FICEAMBRELKT A ER-9D L HICRY, WH
DRI R S N7z,

4. BERHH TORTEILE &£ RS EOFHE

(1) #HFEZEE

P EDOESENS, mHEHETIE, BERIT2HH
P~ RS 2 DS HEHBE V2L U CHIEDZIL L Twb 2
ERbhot, T T, BWERETCTCOMEELE
SRR ZEICX Y, BROFM~OILKEES L
INEHLTRBORELHEET 5.

M-101%, Eo 5 I HETR S m YR o &
SBOE DORREEZEAL (2007.2 - 2009.2 D24ER]) &R L72
bDOTHAH. TN, BLOMEII2EMTB L2
TomMBEERERMIZBH LTV LI Edbhb. 2721,
2007.2 7> 5 2008.2 DZEAL R IZ AT, 2008.2 % 5 2009.2
DEALREAVNEL o TWD, T, 20074E, 20084F
Ak L TR o 2 PEENI %3 % 33 (200745
138,000m*, 2008412 10,000m*) 2fTbNTHY, FiZ
2008 SERKORBEESE R ML v F (K-35) &L%o
THMADORBZHH L TWB7-0THbEEbNS.
ZEHREHEOMHIC L L, BEEIZ20054E 200 52007 4E
D2EMTBLZSm~TmBICBH L TNWDL I Lnb,
W% L EOIRIINTEILEZ BN,

M-11 085K FTEOXFIZ, 24E R O/ EdRER O/ o 74
o2 bEo REE (Observed) %, FEM=EB X OHF
WEME E & H IR LA ERELICOWTIE, GPSTllE

X DRODEHETFT—7205H LA, T,
TREROBME, LNETL, B3 LAETEST
BHEMICH B2 EDbhb.
(2) REEADEA
CITRRWE RB75 v ) ot LTHR
FM 7 Bagnold (1941) X (1) BL WA (1951) @
X Q) 2HVORDEZFE L.

I, ¢ RbE (g/s/em), p, @ BEREE (gem?),
p, L WHRITHEE (g/em®), g @ EIMEE (cm/s?), d:
RFRALE (em), D @ BERLE (cm), u. @ BEHEAE
(em/s), u., : BRPCEEERIE (cm/s) ThD. &b, A4
FEILDRFD IS > S ERIL L 7280 O YL ki ££120.029em T
HY, BIEIHEOMEFRBETH-720T, Ihifi&
RpEE L7z, BEAERIPEIX Bagnold IC X » CTEFR I N2
DRETH D, 0.025emTH 5.

PEHRIE uE, HDHEE z THI S 72k o, % v
TRATHIHTE S (Horikawa, and Shen, 1960).

(mm)

Monthly Volume (m®) Precipitation

6000 | [ Precipitation
—— Monthly averages wind speed

w
Monthly averages wind speed (m/)

“g 5000 7 _g_ Observed (calc. by Surfer 8)

o 4000 o —2— Kawamura1951

E —3- Bagnold1941

S 3000 —

>

2 2000

=]

<

5 1000 —

E A

3 B

O 04T T T T T T T T T T T T 717
N IS~ IS I~ IS TS 00 0 0 0 0 W & & O
O 0O 00 O0OO0OO0OO0O OO OoOOoOOoOo O
§533383553383553
S=s2"023ss"6=2z935=3=2

Time (Year:month)

B-11 B o 1AL & RS B D FH AR O Hei



T B RIS B0 2 R O R & BIB9S 2 028 625

u, =5.75ux 10g§+u/ ................................. (3)

CIT, w BHAEE B AEETHY, 3) K
oz, u' 1&, focal point EIFHIEN S HTH A, Zingg
(1952) 1%, JHHEER X D focal pointlCDWTRD L 9 &
FEAZF TV 5.

FR SR BEAE L o &, SEERRDTE T o) RS B RSBk i
EL, RATHEMBLZ. 270, BBHEICB T2
FRALEEE 1T E R LT,

Usyy ) Ps —Pa gd ................................. (6)
V' Pa

X (D, @), (6) OEHKF, ThFTOEBRLHM
Bl X Y, B=1.8, K=2.78, 4=0.118% L72. 7z,
R EEEICH 2 EEZ, 100 FEREs L, B
F OIS D AN 110m & L7z,

-11121%, Bagnold 3 & VAT DX IZ X 2 & fif & 52
MLt L7y PLTHAE. ITNEY, WHOTF
W& D ERO T EZEZMATHL TS, Bl
BOTEBIC LR T 2HHICOWTIEHETR W
P, BERSKICATTORIC L AR EZERBTE T
WZEDHEETHA .

5. 8041

ABF7ETIE, THEDLZNGIZ, W% gt =
Y)Y 7F— 5 EIRWIRAICHEOE, B EMIEORINY
AR OREE LWEE L ST TR L 72, o R
TELRMEZELOLEUTOMY) THS.

(1) WHEBETIE, Hh» 50RO/ 72K

TN M~ Ok H5fkHE L TELTEB Y,

T g B8 T DAL & T & T O L D PR AN HIE &

oTWnh.

(2) W EHIEOWINIER SmABERARE L TV 5.
UL, APORBEIPEREIEVWE ZAIZEREW
EVI) A E RSB L TW 5,

(3) WEARMEHTIZ, ABNRBOWLORELZITT
FW2300, BEOIKITHR ATV,

(4) RPEIZOVTIE, FELRBEAXNTH LBRET
Wi TH 5 A%, B oEBAIH L THE % 5B
HWLETH 5.

SR AW IR A EAT IR [t & v 728
I LR LR 98] (03 - HAM—) ORI L
LCEML. SR LTHELZHRT S,

z £ X &

FLHEY - AR — - ZPBRAL - YU - b M- Al
/& (2007) 1 EHEEO SR TR 0 M 28L&
B EORA, MRS CE, 45232, pp. 1021-1025.

AR (2007) 0 RED O BLFLEEEE BT 2 LB EI,
R Lo CEE, 45547, pp. 536-540.

WA (1951) @ RBOWFZE, B THA, No. s,
pp- 95-112.

PRI — - MBAIIEE - APRHGE - NIRRT (2004) @ EFER
112 & 2RERL T BRI, WERTER R, 45205,
pp- 1091-1096.

FVLE N - Junaidi - WK — BB - 7B =S 8F - HFARM—
(2008) : HHE EORFEIY - REIMHIEZICHET 2
F9E, WEERSER S, 45247, pp. 1291-1296.

Bagnold, R.A. (1941): The physics of blown sand and desert
dunes. Mineola, New York: Dover Publication, Inc., 265p.

Horikawa, K. and H.W. Shen (1960): Sand Movement by
Wind Action (On the Characteristics of Sand Traps), U.S.
Army, Corps of Engineers, BEB, Technical Memo, No.
119, 51p.

Sauermann, G., J.S. Andrade Jr., L.P. Maia, U.M.S. Costa,
Aratjo, and H.J. Hermann (2003): Wind velocity and sand
transport on a barchan dune. Geomorphology, 54, pp. 245-
255.

Udo, K., K. Yoshiaki and D.W.T. Jackson (2008): Observation
of wind-blown sand under various meteorological
conditions at beach, Journal of Geophysical Research, vol.
113, F04008.

Zingg, A.W. (1952) : Wind tunnel studies of movement of
sedimentary material, Proc. 5th Hydraulics Conf., pp.111-
135




