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Abstract The strength of palacowind, which is an important indicator for palaeoclimate, is difficult
to be quantitatively reconstructed. The scale of wind-generated waves reflects wind strength, which may
become a new idea for the reconstruction of palaecowind strength. The longshore bar and coastal bar that
formed in the swash zone and surf backflow zone, can record wave breaking and swash processes, respec-
tively. In this paper, the principal and workflow for reconstruction of palaeowave and palaeowind condi-
tions by using longshore bar and coastal bar in ancient lakes were introduced. Two methods are used in this
paper: (1) There is a functional relationship between the thickness of longshore bar and the water depth
of breaking waves (i.e.,, breaking depth) according to geometrical analysis. The breaking depth, in turn,
is determined by breaking wave height. Thus the breaking wave height can be reconstructed by using
ancient longshore bar thickness. The significant wave height and palaeowind strength can also be calculated
according to empirical wind-wave relationship. Three parameters are required in this method ; The thickness
of the isolated longshore bar, the slope angle of the basement where the longshore bar sits, and the
palaeo-fetch. (2) The thickness of coastal bar records the swash height, which is determined by signifi-
cant wave height. The palaeowind strength can also be reconstructed according to empirical wind-wave rela-
tionship. Five parameters are required in the latter method: The original thickness of the isolated coastal
bar, the average depth of the paleowater, the palaeofeich, the angle between the palacowind direction
and the normal to the shoreline, and the particle size. All these two integrated methods, which include the
reconstruction of palacowind direction, palaeoslope, palaeo-fetch, palaeo-water depth eic., should apply
techniques such as palaeogeomorphy, decompaction, location of the palaeoshoreline, reconstruction of
palaeowater depth and the wave theory. Many beach-bar deposits are preserved in ancient lacustrine strata,
which can be applied in the reconstruction of ancient wave regime and ancient wind regime. These can also
be helpful in reconstruction of the palaeogeographic setting of the sedimentary basin.

Key words palaeowind, palaecowave, beach bar, breaker zone, swash zone, single parameter
sensitivity analysis
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Fig. 1 Breaking wave model for the longshore bar formation ( modified from Davidson-Arnott, 2013)
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Fig. 2 Empirical relationship between the breaking wave ratio
(vy,), the ratio between breaking wave depth and deep-water
wave length (d,/L;), and the slope of the shoreface (tana)
(after Goda, 1970)
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Fig. 3  Empirical relationship between wave period (T)
and fetch ( F) (modified from Adams, 2003)
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Fig. 4  Workflow for the reconstruction of palaeowind strength

by using longshore bar thickness
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WV RV LA SRR, R DU P A SR, 2R
o, A DL 3k ROR OC &R TR KT .

R4 b 32 B TR MLTE (GB 50286 -
2013), WK EE A LGS NG S 8. bS5
Fik ik, WA 10 ok

LTI IETE (m)

FS W EBEL ) W HUR B RIERMS, 2008)

Fig. 5 Schematic illustration showing the process of beach-ridge formation (after Wu et al., 2008)
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Fig. 6  Workflow for the reconstruction of palacowind strength

by using beach-ridge thickness
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MTF A KT WAL (3) Fe SN A IR U0 3000 )iz
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R, EHEPIRSGITT LR H ~0.5H,, (A8),
T PN A0 3R T B2 i TR P U R Y 4528, 1l T RE
SEREH, LI A TR D e N T IR U R I Y
Wermr, BRI, S AN I06E R A TR i e BE A R
ERPIRGET R R

) FH TR 0 I Aty IR A1 i TR A% R D o)
FLE A A A T IGE ], ARk M A E T Y IRy
B A R DU W) 3 BT R 4 A1 52 i gl i HE AR A0 45
o HPIRMLRERAGR, 4T RL T
BT U o U O P AR O Y O SR A8 R e
Hi g, K A AE A bk TR W IR TUAR T
(Schwartz, 2012), BEYB30A I8 A 102 A TR 5l
TERBE R WL, EXFREOT, BRI S
J&E FE A BB HLIE S e LRI .
4.1.2 FRABERDNEERE &RAMERZG

T U0 3VUE by 0 B R A, R (] R 5 AR
K Z b, BEIER T 5228 R IER, @A X E
#AVERH (Mason et al,, 1997; Otvos, 2000, 2001;
Hesp, 2006; Tamura, 2012) ., X} &5 AHT += 30,
DHY 1Rt iz 1 DR A AR TR ok, KUY
DU A A Bl XU T AR Y B i, PRI b I ) 10
J7 WU 5 FLSE S R IR AR R o RIS 52 30— T A
B Z B R, 55— T T R R XU AR
(FEEmO—w) RS, HITBUTF IR A
SyiFml k. b, A RS KA X
W, BRI R AR (Wang et al., 2018)

it ZUL RS, b B A AR v ORI
WS BARIL R T iR, AN IER KRR
Wy, FEBRE EANRE SR 58 B . 3k g R o P 3
JRE 55 IR AR K B P AR S i —E RS I o
n, B R U L K E R W AE 30~ 60 4R,
¥y 50 4F (Tanner, 1995), Xt T KA

FH A B 1]

BEAL, 2 PRI T 34 A A Bk . NS B0 AR
ME Dy R R TR, R R O DU A2 Al XL T AR X 2
Sy TEEPER B R o X DR D B U R B
WU DR BRI, FEXE 2 5 U3, T3 25 oy dfe ity )
i (Wang et al., 2018) , [IWIHE SRR P K2
WL HREMTHRBRUDINKEERLMIL, %5
2R AR A e . BRI TR B AEBOR
L, RGO, AT 2R AR R vb s, (Hh
FZAL KB T3 A G, A [ 0 U A A R v LA A
MEEE, EITVEMRAEARRL, E75 50 U 7 30
ATy HERRGA 2 BT YD SRS JE R X — 2 R 4R
Beii R W ME . b, fEXTIX 2 Fh 7 ik ot N AT
IO AR GBI DL A5 LN

4.2 RESH

A BT 1 55 R i HUR 52 A5 B — B DA SR A A
R EREREZ —, BT RS IEMYFEE,
PR ZETE T MES . BFTE W AR B L R B
— AR, TR SR S e R A AR,
It B — SRR T, B —A S50 B2
a, HASHEE @ 0 &N E &I RSO, 15
FRE LR (HAR) 5SESHMERER(E 7,
Bl 8), LA & T MK AL 45 % 2 502 Ak 1 f %
PE, T BT 2 245 AT Z S BN IR 2 R 2T
4.2.1 MAMRTVNEEHREGRAREDH

I B TR 0 SRR B Sl T s R op 5
AU T&%. ¢, tana, F, y,. R,. tanf, &1
SRS 1 2 PR 0K 25 KGR U i 3 B30 ok iR 25
Jiang 4§ (2018) 4% ¢, . tana, F, y, 5|52
ML 34 (B 7-A 3 7-D) , AR U Xt tana (15 22
RRPERE, X, Moy, REMEZEBAL, X F
MR ZE R D BERE F O3 RS . ZERIIE ¢, Ly,
ARBOEF R IZ T, TEXFEE K (F>30km) I,
T T B o

v, BISRICAT A Z Rl 5 ik gi Gris A0 B B IE
filan, MG Goda HhZkJr i, B M F G iE
0T, IR v, . MG Komar (1998) it J5
W, vy WUARIE A T, Ly, H . o WREL TE5E R
H YRS, 7T RASCt R 5y, MIE R A5 5 2,
AR 28K, 38 N % TR B T 5% 2 F Al )y
PRIy, B3N Z M5 ka8 a5k, B H, K
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Fig. 7 Sensitivity analysis of the calculated wind speed (U) based on longshore bar thickness

in terms of the six parameters—¢, , tana, F, y,, R,, and tanf
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Ak, R, 5 tand J& 5 B IR U WAL S R AE A
KRIZH, FEN RS, XX 2 S HOE
SR Ty e M AR K &R . Hd, R Rt
5%, R, = 1.4 ~ 1.7 ( Evans, 1940; Keulegan,
1948) , Bt FiXSEMF5E, ERIE (2016) 5 Jiang
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