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The Study of Intervention Strategy for the River Bed
Dust Storm in the Mouth of Bai-nan Stream.
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The Study of Intervention Strategy for the River Bed Dust Storm

in the Mouth of Bai—nan Stream

Chou Yuan-Chun

Abstract

The estuary of Pei-Nan Stream is located in the northeast of Taitung City, facing
eastward toward Fu-Kung Village, westward toward downtown Taitung, southward toward
the Pacific Ocean, and northward toward the Taitung Coast Mountains. The stream
courses through Taiwan Central Mountains in Hai-Duan Town and then runs along the
Taitung Coast Mountains all the way to Li-Chi Fault Zone in Pei-Nan Town. Li-Chi Fault
Zone, which is composed of soft, easily eroded shales, has suffered a sever degree
of soil loss. With its river bed filled with great amount of sand, gravels, and fine
dust, the fault zone has become one of the hot spots of dust storms at the estuary
of Pei-Nan Stream. Taitung City, the center of the sixteen villages and towns in
Taitung County in terms of geography, population, politics, economics, and culture,
is situated in the southwest of Pei-Nan Stream, and has been well-known as “The Sand
City” . Every year during fall and winter time, or even right before the arrival of
a typhoon, strong northeastern monsoon gales will bring about serious dust storms
at the estuary of Pei-Nan Stream. With great amount of dust floating and circulating
in the air, downtown Taitung is engulfed in thick layers of dust. The low outdoor
visibility and inferior air quality are great endangerments to the residents’
traffic safety, living quality and inconvenience when engaging in agricultural,
industrial, and business activities. In order to solve dust storm-related problems,
authorities concerned have spent considerable government budgets implementing all
sorts of mitigation and prevention engineering such as river bed vegetation
restoration, watershed restoration, automatic sprinkler systems, biochemical
cementation of sandy river bed soils, or installation of straw sand barrier, but of
little or no avail. Every year, dust storms arising from the estuary of Pei-Nan Stream
remain to torment the residents of Taitung City.

In this study, a probe into those approaches seeking to explain the
ineffectiveness reveals that lack of dust storm monitoring, lack of study on
mechanisms of dust rising, and lack of analysis and assessments on the intervention
engineering over the years are held responsible. This study proposes a set of
mitigation and intervention strategies by integrating the data gathered and analyzed



from (1) temporal and spatial data on climate, hydrology, landscape and sandy river
bed soils collected and cross-examined by in-site inspection conducted from the
estuary of downstream of Pei-Nan Stream to downtown Taitung , (2) analysis on the
dust storm mitigation and intervention strategies conducted in Taiwan and abroad,
and (3) effect assessments of the intervention engineering approaches over the years.
The results show that the dust storms originating from the estuary of Pei-Nan Stream
are categorized as airborne particulate hazards. Proposed intervention strategies
seek to directly deal with the very origin of the dust storm to achieve effective
dust storm interventions: (1) improving river bed stabilization and vegetation
restoration, (2) building a shelterbelt (windbreak zone) more than 70 meters along
the banks of the estuary of Pei-Nan Stream by means of urban or non-urban design
projects, (3) planting windbreak trees on a massive scale so that wind flows blowing
through the estuary of Pei-Nan Stream can be modified and the erosion of the river
bed can be reduced, (4) upgrading the automatic sprinkling systems at the mouth of
the stream to help keep the river bed stay moist, and finally (5) restoring and
maintaining river bed vegetation to resist drought and reduce wind speed and wind
erosion.

Key Words - Pei-Nan Stream; Li-Chi Fault Zone; River Bed; Dust Storm
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2-1 B eRV 2T B e AP B K
2-1-1 5 Bk =&

ﬁﬁ$§(w%)ﬂwkﬁﬁﬁﬁ%6%%%?%%”’%%
AR RV ERTFRAER A AR (4ok 2-1) > H P HEL)
B s oRT gl R T S HIARE

3 TR A R A Rk R fp Rk B G DfiL%%Li’wﬂ
ﬁ@ﬁ&@@@ﬁ(%@Z%)’W&%{@ii%@ﬁ%’f LR R - m T
LFMG o AR EGEF BN FRRBOAF B Tk Gy s Gsih P
AEORRIEE G TR A b ks T AR PR ER R S Bl R R I F T
Ak ko HBGAT B h 0 IR o MO EAEREGER K LT A
ZoBAELFEpR  HaGUE AT EEF2RE o F 28 7o a LREMIN ] 22 K&
F AR P kT LR 1000 2% sk DR EHE THAER, oAk R 4 4T 8
R SIEE 200 % SRR tiiﬂﬁ’ﬁiﬁ¢*2%4€’éﬁﬁ;rmﬁ&%J
hod b 4 R 4ok FIAZIE 10 Awbﬂ,ﬁzj #5028 ’;gfﬁ,té PR AR o 52
Bede ¥ oAe i A LR )T D0 o8 iEHR R E\'ﬁ-p, oA RIVERT AT o
M%:%W#Wﬁ%%%’%w&%ﬁé%#(H%mb)W&Eﬁ %44 ( Andhi )
¥oebgoat e B2 AR ( Phantom ) T P HR L (WP P E ) 2001)-

FPp R RE e R
Bede = F M4 priliims

#2-1 VEEXFRAEIASEE

58 & B e b Bl i LR
P >25m/s 0 %<50m
% >20m/s 1 2<200m
v >1Tn/s 2 % 200m-500m
33 >10m/s 3 % 500m-1000m

Dk BY
Mol HENE: SRERR (0 P, 200




2-1-2 Rk RV &K

ROEAFl e A FHRERTA S b 4 HE A HRLT)A R *ﬁmgﬁ“ ’
ﬁhi’kﬁfﬂ”ﬂl? BoeR VIR — A A Ak AR iE A >~ VIR UL

I RGN BRI SNTASE 1 ‘%Uv\ 7>t A% ( Lithometeors ) # #wg A
¥R ( Drifting and blowing ) > B T & Z¥ o 2 e~ WeRPF I BMZ IR G o F %5 wpE b
et 2 AR R Bid (ko 2-2) o Bf RRIERF kR AR R RE AR R R AR
P2t o 2R K ERARRF R G LR F RS [ MR
ARE2 oA FRATRALED L1022 5 [Bei B

é

-n\@ \4_

BARA L ALFE QL [RESHE] - ARAES

’fr'El BB 3% e T o

BORRRIE B E AR B AR A2 FHEZ A HF (ok 23) 0

2-2 Jw@%‘ﬁfﬁ it %

B id b 2 FE3) A g b i# (n/s)
0 # b LE < 0.3
1 I3 Ay & b 0.3-1.5
2 hiz S R TR 2 EE R 1.6-3.3
3 Vgl BHEZ | RESR T L 3.4-5.4
4 ek A2 2 R BAR R 47 A 5.5-7.9
5 # R $E 2] AR 8.0-10.7
6 5 B Kz < b 0 TG Ird 10.8-13.8
T P b > AHES 0 (7 A_TFEE 13.9-17.1
8 =~k | A e R AT 17.2-20.7
9 7 R 20.8-24.4
10 PR} 24.5-28.4
11 = b 28.5-32.6
12 R 32.7-36.9

TRKRIR R FEF RF 0 s F A 0 1966

DV A AE R
R e E kT
TS NS LY T
F R ) BRI BRI 2 10T S R E Rl ROEACRIE B 0 B 7 W B




% 2-3 IR B REF LR R F BPIERE

Eﬂi%ifﬁjﬁﬁ%&ﬁ * 5Hm BLRIH e &2 F H11F 5
<150  ug/m’ 0 & % 8l
151-200 1 g/m’ Lo (3 %) B ERI 2 HFFATH fR
201-300 prg/m 28 (7 %) XSSP R T
301-400 ug/m’ 3s (42) FERRAE A D E 4
401-500 4 g/n’ 15 (3 3) P P
= 501 we/w 0% (3 3) FHEAEHE A D H

AP FAERA ARk FER

2-9 BIP R P isEFTE

2-2-1 R M BAGIEA I RR A LR RV

FAMANEAFRIRA-FRRFFEFYE > FER A EE AEFEPE FE 10
PREATEFLAZREFQ IO ER GERAE R T2 N EA AR RV
FARE PBE o BovRVE R RV B AR {eliia () 7f BEE B RIS TES =l -
WA AP B AR R 2 TR TG op\'i&w\//ﬁ’i* At 2 fF o P ARAT RK - T s
P *ﬁ_.ﬂjpik%//;ﬁ#" ME%k ~ b Rk E B /&/?J o V) XEtr I“’Lpi‘%?ﬁ ﬁ* o ) e T e
W ey dndp MAFM > LI T fRVEER O RIRedE o bV RER A Wb S ER RS
'Mﬁ&\& o A RNk HERKRSAT R R M IR 0 T R R R 2

BEA TR b ,/mﬁiﬂ R 3 ‘Wr%u PRI S R SRR AR
/?'Jﬂ-j |#* GPS RTK gl & = 3% » & [f— ﬁxE‘*F’“ KBl EBHRF2LE A %’%"1 H P B AT
oo i@ b g R iF 5 ;E«]Lfl_ s I * - PEELN ek ,/,@1 O o R L SR S RIS T W
B AR E TG HApRE o T R A AR ,;i”.i}% A aey) R e ] A 2 mn 3
0.075 mm B > H353 f2dc Cu = 2.1 ¢ %8 Cd =0.933 Flpt Z i 305 353 e > ¥
dtEEpE REAM R RS 2.51 g/en’ > B A AR EEZ v‘*réﬁ«?%mg T 5B o
Mmod b ESEkY T 80% ek RS A R 0.297Tmm 4T 0 R R R R AR G 2.61
gmﬁ(?ﬁﬁwﬁ%&&MgmmWﬁ)’&A?X¢$&ﬁ&w fﬂﬁﬁﬁ&&&w
GoRBIHAGOR AR AL RAOD20RF G 5”@?]‘//‘3; F570.00024—0.00104
B o £ d RTK GPS = 5t /?'J AR ERTE A DIM 42 * b - PFECN ik ifbﬂi;‘]i#%frfi A
RULEWH @I E - RenB &> VWHEELE N5 17.08% > BLFI* b V32 R9TH 2



&m€ﬁﬂ£&WQW&@’?%ﬁﬁ%ﬁ§%@WE%%w1*ﬂiopiﬁ%?ﬁﬁi
LR SOR LS RUE S 1o 5 SRBLINE LR AU =8 HEAE R R A RLNREE o PR
Ay e A R gy (e s, 2004 ) e

o PERAE o A TR GERF A 2 WRE R RGP

ARG PR o JRITNA TR R R TR I R A BRI &

AR KR AR TR B TIER RSO, Ay ARy

A ""Eif%“%wii“" r'r"}fr"% Mo HIFR SR o f el F

wFANE ﬁé p ’a—‘% ﬁa R RR KRR o PRTRIESY €d P AR EATE R T o R TRAT

3{ r Bk U] ARB R $B A E R E KR 2B BEE

- ka):;f'}é'w PR iR KA ER 2 RR wr;;éﬁ*ﬁ BB 30 kR

%ﬁiif??ﬁéﬁi‘f‘ﬂjﬁ}ké%fg‘; 4, P HF FRUELIREBAR 0 bR, o b4

£ Jk‘f}ii"/"‘ deakred s b ke ﬁ"?"r’:] IO -0 —g‘ﬂ’ JE R F G AR e BEeDy)
R Sl S NI S o) S S

|
B
=3
?*

~=

2-2-3 RTAFREE W ER RV

AARANER CRO R SR SR GERDR B - I B FREL Y
Bo(Re A9 5450000 T2 2% ) o Rk SRR B E R R~ ATH R > EATAEL &
o AR R R AR SR R oGP R E RS FES b B RANERPED AR
P HRFR2em K F TR R R ek R R FIFTAE AR £ ROF R 1405 O
RodbBeidae i - AV EPFHRFRE LR #F 22.00/s 1 > 23 372.5m Ak
#HAT.5~10.0m/s » B PEAED Tem Beih+ a3 X452 4 ¢ B0 2MPEBD P o F
DR B ESEOTE SR o  TA02. 20 R EL / 2R E RGN E 0 - K E]'J
FOEA88%) 3k TR BT FAZE A o V- B ER e R G60R Y
Hd B X130 B ¥ 2 i54, h%eh o ok g %Y R E(, 5/0_m1j\i+u? vE_A 70/0m,/,+ ,atg
Bk E) R R FokanE R {fﬂfk g R b R e il 4 o BBRBIR SR DA
FbipT oz G LR ARM I EIEL A i ARk ;#’ﬁm,a,? 2
FleB 23 X v /5 2. L//?I“’A\r‘b Wix - B FEEETR AR M L ok
F¥o - EREAMORE R E RBERESNG S S ROBEEE | PE ek
FHEFREBRPENEZE > FEAVEIHEEFRER DL ( FHRE | 1957 ).
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2-9-4 A K I % B LR R

FABE S ENBCERRY) O FRELAF D RHE L XV ELY cx2 HEA T F
r‘%ﬁﬁ?filbv CEARER R M RE IS ERIE M IAF (VLA E AL
/%H%@ﬂWﬁ”ﬁo b E KL AR L H e (FRRERFES SRR
FARPR)BRIGYS CHMpF A ESS  RFE RO ERTFIER I (L
T :;‘C?;Q:TJ‘Z—‘T"}& o A AP RRRDEIRM Y L o

FRFHEET > B3 EbRVNT 3R~ KA BR wh B IFR R A BELL
*“R’»*ﬂ« gEmTd A FR 2R AT SRR AF TSR RT AP HG 2 R AR

FEBRESAe A TR T AR AR LB R REBINF AR R NP AR
BB E 2 BRHMME RERVDA G - TAPM R -

7Rk R % VAR AT e Ak e 4T o kg R F 8
BHEM BB AR LR > HREERIPE £ R PR o

BRI ISRE > VHER DFEARFIIRLY o - TR R DR F o b4 * B
BoAR S dF0 B R RE MR E 0 R R FEBE R AR ok ) DEEE o F - 3 g b
AR R o B R ARE SRR RES RS Btk
Bt e (8 hmE , 2008)
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w4
\

x

2-2-5 FWPRVIcEFAY =%

FEE (1961) ~ 4 iwde (1962) &% HEHF L A P HREF IR R0 s 5 3 o
L *BE ik & b AR A AR ASDBEARE  HE L RR RV FE- 2
3 o
HEHE AL (1979) F1% b R8sk 0 B I 580 Nk F}u/%}//ﬁ’ffﬂ AFH R H
¢4‘ﬂmgigﬁmMRAwwﬁzAwﬁwmmwiﬁg¢,&?mewamé%ﬁ
AT P RA UM RFE 2. 1% R B SERE s ij%{?b& PRI P AE o
PR (1986,1988) re s pl & 0™ 2 5 32 % Bagnold ehh 0 G5k 58 2 i * v 4 %

L Rehh WG TIREHRBRE T WGPRHE Y S 13n/n/year - F £ L (1987) ~
GIEZARL R DE RIER T BRI A LT & -

HF & (1998) A2 Hhid AR sRATT W AIH A BAIE 7 T B B HITE %
Rinh i o F WA NGRS RFH AN GE T EREEDALR > TP - [ £
R e s iE o

¥Rk (2002) b FRRSEBERBIINT A7 R ET ERES SRR FH
BB R 2GR R FEM S DIESFIIRG R A i BT 4 WO IR A R

e

—n'-
u v

N

i

b
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SRS B LR ST Lk hE R ) o

#$i(%%)u&wﬁ&uﬁgmﬁmﬂ’ﬂ*éﬁﬁ%ﬂﬁi%ﬁﬁiﬁﬁﬁﬁ’
B ARV B F IRV IR T %frﬁ:}* I LV /g"ﬁ A A N R e A
EERE 1 VAR STTRLU R FIEE A

R (200) Bl EGER DTN R LR A B R HE R T
% 14. 3m/m/year » 7&%]-// Sed Afwd a0 AR VEEFE AL E
F it (2004) 417 b ¥ enig S 2 3 o SRS A 1999 & 5] 2003 &£ b ki) ABE 2 By

HREEFE T R RHEE RBNRE VA RER BRE VL LA TR b
ok V}\//Iﬂa?\ﬁam MR o
1 (2003) BE RIS AR SPELTEL  FIRND AT BN
2 g R R R AW 2-2 A7T o
e bR E
L R B AR F
Y i s 0 kg
P JZF A
i 5 B T e
b4 X HF)
RELPS B2 RER
1\_"55‘7_?/%‘ — 1 42 :‘EK%%;\:E\‘K%%A‘E/L&
i i+ TR ARL RE)
BRI
— e A LEH L AR 4 FA
&-%3@{2 5/'/4:‘,5]"%ZF /rl//FIhIL%?r?ffl
g B

g] 2_2 /'/EL :; /r' :_iaﬁ F’_ _a,: n (-f 5 2003)

2-3 R R SHisEmFAG

2-3-1 " R®BHIEEFZ
FE R WA A R FAS G R B R R R RN RS - Y ISR
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MEB RS F I T AT 0 1950-1990 & <> & 10 £ Ak MRS #ics 5821014 -
172000 85 F 0> SR I2=8ExF o B 21 2% 2000 &~ 32
Bk m$ > 829 18ihp F+ 52002 & 11 =x ~ 2003 & 13 =% > 5B 1994-2003 & > £ 5 42
FYREFEEE B BAEP W EREFHMZARRIAF P R B PECRE AL PR
2-4° 2002 37" 19p A n L HMIT LB ERE AT ERTF 0 T F ¢ RIFEER
B2 10000 ug/me Ak BT REY AL SN BEA P oH E4FH £ 405 T3 08
FEAvE L3R WhREy A2 T BR > 3 2REHEY AR IPEZT o2 5 ¢ BT
Aok kR B E 3000ug/m’ o i) Ak T8 B T Bk R

o FRPFUPE T EH P T v RERp 2 3R 3 T xR
Ra gl 2bm s ik d S a0y fee ¥ 0K Fﬁi%}‘* AR T ARG EREARIEN TE
ﬁi@?]*‘;fJ BAR T A LT RORE PR R IERE > B R ‘34#”7# RPN A
A Fletki o ERERRRE DG DR L L SRR ST s o iE S
T A oT(USCGS)A 3 Bom @ 25 g 00 ey e 0 8- BB 70 § é] AR =
o R ﬁi%lziiliz-’-'~ < B £ 1973-1996 & B id = < & ¥ & A Barbados %1% R S F
BUBEAe 1T B2 % o VWEEEF LS wFe GRS GRS F A @ }g"hég_ A% R
}i%‘ii*%ﬁi%ﬁ]i‘if s L EE T V) Bk D IR enfbe o

e 2-4 . ViB-k 7 MZARRR F R % FE
irel 5 LN S | | M| oo
o EGD | FEG) | kR (| KREDER] RE (h
FALKR &2 %% (1996)

= J‘ii/hﬁ;%%‘éi?é‘;fﬁw%‘fmiﬁﬁ B R T ORST 1988 & 40 12 p 2 15 P EE N
eHTEZ T § ST ERE B2RE T F Y RIFHE (PMo) M\—J B2ZMR o kg BV
201~422 pg/m3 > 1995 & 3 " At S RHF AL IR G > § L plxk2 P PRER B
B 586 ug/md > ST R E Sk Pl B 2 ok iR RS ﬁ LB e K R
Bedpid > F B ETROF AR AR G IR - BRFEFE 26 o SR RO F e b =
frAT Fhe> WEFEPEZ s X o s R oR 2 G A FE Y A B B e

wﬂ%§§4ﬁ$:%uiﬁﬁ:%—\pﬂ“h&m<$&m JE e B s A F R
Rt 2 A o %= ~ F JlenibihigiE > Ak ‘.q,sﬁmfpi*P\'Q/ETﬂm‘fg_W)}tﬁﬁrﬁf,{ » 1R
g 5#% §\° PRma bz ifiE o WA AR DS F FRE o i i o™ D IR
Bent FHmE n - LG AN aiF 3R BRF R EYHERNE 0§
LBEBRFE FRPETCERFVAPREM S > hdr e fd o Bk Wk e é
J’ﬂ@@?%?"\i /ﬁ“%%rﬁ_—p ’ l%_—;_iﬁ %m{j\{/vaﬁ %" ﬂ»)—‘i/ﬁ“‘ ,TJBF' Hbg%'i’(//
Bk X Fendsd ;s 2 *FERRASARBTURL 4T FEEHET > 4o b X B ehig S

%r
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o @R B FG S g HRER R 0 L AR RRE -
MG Al RRAE RN P RAF AL ZFRSIE L TR 2
HeoBldo R F B 0 Ba LM TR ETF AR SR AILE SEG > $
fads 4 fofi 4 A fE T gx’e""t‘ug‘j—,,,ﬁ?]ﬁﬂ%ﬁ}% ;3. ’ﬁ‘fljﬁjiz'};)g?ﬁ%fi A RRE L VTR
A s R I A ﬂ’«'«W“ﬁ%i’iivﬁﬁ’i%%j’gﬁ§>,ﬂ
IERAGARERE st - KV EET PRACH DTSR R oo H i ApR F)F o]
i*"ﬂji%w ;}irﬁirﬁ#illﬁg ERRTN. O "’ﬁ’lﬂj;\:*ﬁ b ende g T L 2 ;F,g—r;” AT 1F
3

/ )

BTl AN E AR RIMAIAUNLIES S @ FE o 1 XA R ,ﬁ gL o 4
r’i‘a;) ’l«"f\zx« Fvl—}:’ _ﬁ#« SF\F"’rer_ El;i\ét—k ”—[’:}"#ﬁifm’t@% 4\2%@)\;%‘&%
B RARBRAMER A R Al DERHE 0 RABE PR RE HA

- Hhesp o X BB RSV ERERF - BT LARDFE (P P, 2001) o

2-3-2 AW T WKW AR

rGEA AS Umuﬁﬁﬁi’ﬁﬂﬁmﬁﬁﬁJﬁﬂﬁmﬂmipﬂmi’ﬂ?ﬁw’m
ARy BRoRivy - £ Umt% 4o i EE R 2 FERFE S MY (R RV )
F R G ’ﬁﬁ‘“ﬁr’i‘\f’ﬁ*ﬁ— 1 VA ASERATT o AR EA 2T e R A
RVE o SBER TER ] 2 Ak R FER R TFEEE o VPP AR T AR

o ME TP R AT SR F G - BF 3R ik B i fe A2 A ke B SR R
A= 0 4% L & B gﬁf;ri{ FRAK wpITIRLA L ESIEC R
E\'ﬁﬂ:ﬁ%‘ P2 BB N § ¢ o+ B LTE e 3 B R 5 o

FIRCIURUE X

L S A *+F?=F“’;'I% K Y AR E b lif@*m TR
LAY 2L Rl A o R RS T S N AR R R BT F
D LRREERE B bR &*%%J@*%g’r%%m%ﬁ$ + Bagnold (1935) =
TR RN R R el 2-3 o

% 3% B 5K 2 bR %

e TN N T T D

AZ = \\ \\

E \\\

P L N

z = ~ N L

T e SN

7

P NN AN N

— . ~ \\\ N ~

my . N

:jL; \\ \ ~ \\

\ \\ \\ \‘ \

- . ™~ N

B 2-3 #E# |z g4 s ( Bagnold , 1935)



PR A E SRR o AT R BT TR B L R g
FRT2980.8-0.008 mm =+ A A A DI L2 o BEESREE SR D

b p 20, 04mm BT R Gl F o AR mB I RMER > T TR
EAARY V- BER LR EEREYEEFEXHEFLE . b4 - B0.03mm E

—

ER R AR F o wrtlb m/sec 254 km/hr i R ind o #-R500=x v p & eheE £ s
o o g R AR BV RS PRLITAR S Tl F R HREH ZEF - &R oo BAD LA iR
F PR E A A A T o Y R AR 0 B Ak A KA ST AR S B
EHE) BBV B T BB (T 4 FZ" )k'fr;/jm_%f:;iﬁ “7 T* o 1__(1 N R0
AT RAR et BE DN ICUAEA o 2 BT g g;;,;gg'e‘;%
B )b e e A T - A F B LG AR UEAE . RA o 2 RER
S AP e BRI AR gL AR g o émmw& EEE N
B o - B3 i3 2 FRVIHBENE v Edominfga RH2F 2 54 ,JF'T,;%—_*{, A
E B APBSEY PR - SR AR BR R0 2 o
FIFOVRIFMAGBSELFHE G A BT - S foe T4 EiEY
WA G F PRk A o hofE4 AR R A ATIR S P frs F 7 B R F o Y R
ZFARIR ERTFAERE SRS IORAE S WA G R A k[ R RE D AR R
WHBGEF c ME 2P @S A eGP as P fE® S0 PR
dR e EE R S AR PO F g e F R TR
FAFRE R A L]l mn R Rk ARE 5 {‘*fﬂz © o, NE
i Eéi!tf;fi—i"/‘@’:)fi—?i o BHE 12T L3 ;fi;ﬂ b, A PR E2-10

3
Y 9
l=
)

_‘32
2]

< o 4 - ﬁ»m&“ 7 3 ;,.Lﬁvmw:, OU AT T L 0 A RA
g b F FHE 0 L Ak 5 ( Bagnold , 1935 ) -

2-3-3 A BeAriV Ak P BITOREE— 5 YL

TH o (1978) *ick kB ey [ A Afo/) Bk BT UIE— 3 Pen¥ 2 %
T AR R e A 2 - ﬁ“#ﬂf”s@ﬁ FHF ERD R v}\'//'fm//}i”u% HA A AT R R 4R
Lo AFIRFFTHRZIFATY CEENNFIOEE oRF A BRI B IRER
Heep XA R4 E o A2 R i%’ft‘——#i—‘r FEBESE 0 DIRIEE R A B (4o
Bl2-4) - §5c% ~ MR 4 E - TR ,/'frﬁ”w}“)j};l-»-’i‘daq 3G BN ES o b BEFH
ALY F OB E R AR EREFE L o AR R R LD Y T A
P BELRS G - A EETESZFTHG? AR AT Ot S R ?
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Bl2-4 23hizh B A G RAR (FF2ic85m | 1978)

BB IRETE B o o AR R R 2 E I G A ARE 40% 0 R A o AR B
RoF A0 @A A IR A B A R e e A fa“%miw APz - fh
AR Rend P EIEer g A o A A Ed M B BRI E F 1D ﬁ&?é*ﬁii
fie > & ﬁ&&ﬁﬁ%nzn&%a%iafﬁ,ﬁ%ﬁ+%ﬁ$@ Rl R AT
Blomslg i R AR ARE LT AL ENCTRGE > d 0% S BEA5IF 2 0 AT REE
A3 ERTRTO Bol4cB 250 d 2kt 2 A AhiEk B R 0 BlLE0 5 B RE G
Aeera a2 ) BB ek 3BT A IR o i A2 FpBEN LD -

Bl2-5 f“idt2edhawmiB e (RLEigemim)
(FF=fch B , 1978)

16



iRt 0 a0.6-1 mm SR 2 ERSF > A A - B ERF<0.6mn 0 F
%J”%&ﬁ@*&lm’?ﬁﬁﬁ@%ﬂ%%ﬁ@’*“bpwﬂ%Wﬁﬂﬁm’%@26
RGP SENE TR EY BN Y R S Ry TS SR B T
AR RS BF T EY AP B AF 2 ARET AL T A A KRB -

Cuartz sand grains compared with cubical crystals of
ordinary table salt (NaCl). Left: Angular sand grains from
.., the Algodones Dunes; Middie: Roundad, highly polished , . . |
B2-6 & sand grains from Sand Mountain, a booming dune; S
(5% Filght Cuhlnal crystals of ordinary table sa
v

PR R

0.1 mm %0.001 mm % #ch A Bk > 305 b FRinAd BT o ARPIT S )T
ORGSR I EEZ A PR 5;7 » 0. 001 mm 3 fg | Ao ™ B~ F ¢ RFE£0.95# 1
9.5z A s RiFgRVETIN 2 Yo% 2900

ﬂ.«\~

%2-5 15 m/sech i ¥ 3k 3 R FE R PEFRT

Particle size Period ofsusLﬁ’ension Comment/description
(mm) (time)
0.1 0.3-3.0 seconds Fine sand
0.01 (0.83-8.3 seconds Dust. Can go up to 700 m high
0.001 0.95-9.5 years Fine clay can go up to 77 km
high

TR kR EH wfes B (1978)

3 MO R ALK P IR A G oo i) ks FRcAR UGN 2 eh
FREET T RESHEEC0002 L e 0. lmm AR E AT T 0 - K ERG LR
A > B R BELE D i E MR el Jké&ﬂwu« :lé'h*“l‘ AR S EH
4oB2-T 0 b BB B G A e PF > 2 FRRY P ARG LER 0 oRI2-80F Bk o
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W27 BAEGTThIlia  ff BTl BE e (FF 205 B, 1978)
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M -
R FGARA RFRRA Lt ES DR Rt b2 - (FHufR R, 1978) 0 hich

Ao 3$wkmﬁﬂp£ﬂ$¢“3%i’%i%$m%ﬁé4#W£“?ﬁ4%%&
Az FUELAIMECEY AR LRENEF - I EIF AL HRFG L

‘%i%%*&ﬁ%ﬁ@ﬁlﬁﬁﬁ&bﬁﬂﬁ 2. AW E BED K hg R FILI B
EF A IR R A RER B R PR o ek L %
et Flesiie hg o bldc A v E e FER BER 6] @R L (iR ir{acka
FOELARFFAIEBRREAE A B AR NP EREAT R AARARE -
PARTRIFAECHAGERPDHE L AVEREFRPN 2 E TSRS 2
VAR AR S 3 M AR 4 d e T J\,«m—rug,ng\r]gg_
Bdgse; D AAI W S APETRIAAXGEAEEE; 6. EFELES R

o
-
\t

2-3-4 RHBHISEEL S %

BRI EA T o 5 % Bagnold 4> = AZiBT = > B 1930 £ & > BF KB H
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1 3.8 10. 3 21.1 NNE
2 2.6 10.5 19.3 NNE
3 3.2 12.0 20.5 NNE
4 2.9 13.9 24.6 NNE
5 2.6 12.0 23.7 NNE
6 2.3 10.2 g0 NNW
7 2.5 30.0 60. 1 NNW
8 2.5 26.0 78.4 NNW
9 3.1 21.0 31.9 NNE
10 4.1 1 8 32.0 NNE
11 4.2 10. 3 23.7 NNE
12 4.2 21.0 22.9 NNE

= 3.2 16. 3 22.9 NNE
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% 2-11 9T # % e X, v fp T kix (i %)
- A - A - A A T A = A =~ A A B | L A L _ 9| L -1
. O e = S T’ : : 1 =
1 23.64| 23.36| 23.01|23.01| 23.01| 22.94| 20.59| 20.14| 20.67| 20.71] 19.54| 20.56
2 23.63| 23.36| 23.01|23.01| 23.01| 22.92| 20.49| 20.02| 20.57| 20.52| 19.49 20.4
3 23.59| 23.36| 23.01|23.05| 23.01| 22.92| 20.41| 19.98| 20.49| 20.4| 19.43| 20.29
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5 23.56 23.37 23.01|23.17| 23.01| 22.97| 20.26| 20.13| 20.37| 20.29| 19.46| 20.12
6 23.56 23.37 23.01|23.17| 23.01| 22.96| 20.21| 20.02| 20.27| 20.55| 19.55] 20.04
7 23.56 23.37| 23.04(23.18| 23.01| 22.98| 20.18| 20.14| 20.31| 23.6| 19.59] 19.97
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oy | PER o Dsy % U
i O Y (m/sec) (mm) (mm) (m/sec)

16:01 | 16:10 18.8 0. 261 0.025 0.582

16:11 | 16:20 19.1 0. 261 0.025 0.592

16:21 | 16:30 18.4 0. 261 0.025 0.569
2007/10/4

16:31 | 16:40 17.9 0. 261 0.025 0.555

16:41 | 16:50 17. 8 0. 261 0.025 0.553

16:51 | 17:00 17.8 0. 261 0.025 0.552
2007/11/19 | 14:20 | 16:30 12.0 0.284 0.027 0.376

14:30 | 15:20 16.6 0.284 0.027 0.518
2007/11/20

15:30 | 16:30 15.9 0.284 0.027 0.498
2007/11/21 | 14:30 | 16:40 12.4 0.284 0.027 0. 386
2007/11/22 | 15:10 | 17:10 12.7 0.284 0.027 0.397

10:20 | 12:20 8.4 0.453 0.044 0.271
2008/3/14

13:30 | 17:10 12.4 0. 453 0. 044 0.402

13:50 | 14:50 15. 6 0.316 0.031 0.492
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15:10 | 16:10 15.2 0.316 0. 031 0.479
2008/5/10 | 12:50 | 14:50 12.1 0. 241 0.022 0.372
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15:30 | 16:30 0. 4296 0.498 7.8
2007/11/21 | 14:30 | 16:40 0. 0469 0. 386 7.8
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22-14 LR VB ARSI EEEFAM AT HE 4
LR PERE Hepr g
) RE
P CHREF AN GBS R §$L g
EREIECE S L
(g/cm /sec)
16:01|16:10|¢" = 18.49xexp(-1.08 x A) 0.93 0.1617
16:11(16:20|q¢" = 12.84xexp(-0.88 x /A) 0.92 0.1374
16:21(16:30|¢" = 13.39xexp(-0.72 x A) 0.95 0.1741
2007/10/4
16:31|16:40|q¢" = 18. 03xexp(-0.97 x A) 0. 86 0.1764
16:41(16:50|¢" = 14.42xexp(-0. 67 x A) 0.81 0.2015
16:51|17:00|q¢" = 13. 43xexp(-0.63 x A) 0.94 0.1989
2007/11/19(14:20(16:30|¢" = 6. 23xexp(-2. 91 x A) 0.70 0.0185
14:30|15:20|q¢" = 627.2Txexp(-5. 52 x h) 0.96 0. 9295
2007/11/20
15:30|16:30|g" = 206. 38xexp(-4. 79 x A) 0.94 0.4296
2007/11/21(14:30(16:40|q" = 27. 45xexp(-4. 66 x h) 0.81 0. 0469
2007/11/22|15:10(17:10|¢" = 32.89xexp(-4.94 x h) 0.84 0. 0523
10:20(12:20|¢" = 0. 01xexp(-0.61 x A) 0.67 0.0001
2008/3/14
13:30|17:10|q¢" = 4.1lxexp(-4.46 x Ah) 0.80 0.0074
13:50(14:50|¢" = 138. 11xexp(-3. 06 x /) 0.88 0.3877
2008/5/5
15:10|16:10|¢" = 138. 13xexp(-2. 89 x A) 0. 86 0.4152
2008/5/10 {12:50(14:50|{q¢" = 5. 07xexp(-2. 17 x A) 0.76 0.0210
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A S 10/04 | 10:10 | 10/04 | 18:50 0.07b 8660. b1
FABR 10704 | 09:45 | 10705 | 15:10 0.160 5440. 33
2 HER) 10/04 | 06:40 | 10/04 | 18:00 0.036 3177. 41
A2 B 10/04 | 08:05 | 10/05 | 07:30 0.044 1878. 74
~d B 10/04 | 08:35 | 10/05 | 08:00 0.028 1195. 56
5 W 10/04 | 09:05 | 10/05 |.08:28 0. 010 446. 63
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mER| 11/19 | 11:15 | 11/20 | 11:40 0.010 409. 56
s R 11/19 | 11:30 | 11/20 | 11:55 0.067 2762. 89
A S 11719 | 09:50 | 11/20 | 10:10 0.011 452. 06
) 11/19 | 11:45 | 11/20 |12:10 0.008 327. 65
374 B 11/19 | 10:18 | 11/20. [ 10:30 0. 006 247. 93
~hBa 11/19 | 10:30¢| 11/20 | 10:45 0.004 164. 95
5 B) 11/19 | 10245 | 11/20 | 11:20 0.002 81. 36
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FABRER T F SRR T AT R EERBRF PHRRLET P
H o AR BIFACRIER - RNER EH R BB R 0 T mO R e s KA ”"}iﬁﬁffé‘*
e =3 T =5 fréfr"* %5%2%%1;‘%)’;@@?]&% P2t R B SER R LA BT 5 o
B gATR A F PR ELT R EREELEPLALTE AT AFLELT RRE
ok A D5 ¢ h s uﬁf BWR EEFERA s B E R B R R AOR Y B Ts
B0 1mm 2T 2 dmpig Bk ZRE B AT A - 0 50%M ) 0 ek 2-18 -
% 2-18 R AP F & R BE RIS A 4T

, D1o D30 D50 Do ZHE | ZIFE
d® o | o e e | “ ] ] @ |
=€ B [0.031 10.054/0.07410.085| 2.76 | 1.11 49. 45 50. bHh
AP AR10.03310.050(0.06610.077 | 2.35 | 1.01 41. 88 h8.12
iR B R 0.028 { 0.048 | 0.068 | 0.081 | 2.96 | 1.05 45. 08 54. 92
e e 0.018 10.040 | 0.064 [ 0.079 | 4.35 | 1.09 42,77 57.23
S 0.024 1 0.048 | 0.075]10.092 | 3.88 | 1.04 50. H8 49. 42
& B® |0.027]0.048 | 0.067 [ 0.079 | 2.97 | 1.08 43.79 h6. 21
2HR] 10.024]0.04710.073 ] 0,090+ 3.79 | 1.05 49.13 50. 87
FrAa - 10.03410.0640.09 [0.1151] 3.37 | 1.05 63. 25 36.7H
>4 B3 [0.023]0.049 {0088 10.113 | 4.94 | 0.92 55. 95 44. 05
E @& [0.0300.080]0.1550.202 | 6.74 | 1.05 71.67 28. 33

S T

d SR F S AP AHEAD RERZEREFEFBFIPBAALATHE AT AFEALT R
%%ﬁté&iﬁﬁﬁ&uﬁi%WJ“wiﬁ’QBMT ’ﬁﬂp%m?’wé“wﬂ

%=+ FEHE 2 FETHE 160 B EF R EEEL S8 4ok 2-19 0
%2-19 2473 ®E QBELERF > F AT
(2 > i® K3 7 %
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# # w F F * £ T v
=% ®) 12.92| 1.01] 15.28| 6.98| 0.61| 40.19| 21.40| 1.61] 0.00
FoNie e | 2410 4.93| 23.47| 4.58| 3.56 | 24.79] 13.20| 0.55| 0.82
hER | 16.32| 1.45| 14.28| 6.75| 1.62| 38.87| 20.70| 0.00] 0.00
Lo B P 8.921 0.72| 14.27] 7.64| 0.62| 43.86| 23.37| 0.55| 0.04
o Sl 13.16| 0.38| 13.58 | 7.31| 0.19] 42.05| 22.39| 0.94] 0.00
R 25.21| 2.67| 30.83| 4.20] 2.08| 22.46| 11.96| 0.59| 0.00
T2 RL 31.77| 0.47| 41.61| 2.23| 1.87| 12.86| 6.85| 2.34| 0.00
RS 30.13| 3.23| 32.63| 2.86| 2.69| 16.47| 8.77| 3.23| 0.00
5 R 27.73) 2.23| 23.78| 4.38| 1.93| 24.83| 13.25| 1.72| 0.13
&3t 190. 26 |17. 09 (209. 73 |46. 93 |15. 17 |266. 38 {141.89 |11.53 | 0.99
A 21% | 2% | 23% | 5% 20 | 30% | 16% | 1% |0.1%
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