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　　Abstract　　The correct ion on the 2D KdV equation derived by Djordjevic and Redekopp is presented.A lapsus calami in the 2D

KdV equation is removed by means of the conservation p rinciple of the energy f lux in a w ave ray tube.The result s show that the coeffi-

cient of the third term in the inhomogeneous term of 2D KdV equation in the paper of Djordjevic and Redekopp is 2 , instead of 3.
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　　Considerable attention is paid to the two dimen-
sional KdV equation of Djordjevic and Redekopp in

Ref.[ 1] in recent years fo r its application in the cal-
culation and prediction of nonlinear internal wave

fields.The obvious excellence of this equation relative

to the famed K-P equation is w ith arbi trary topog ra-
phy and w ithout the additional hypo thesis in y-direc-
tion as done in the K-P equation.Unfortunately , one
lapsus calami makes its applicat ion restricted due to

the inclusion of a redundant factor 1 in the inhomoge-
neous term of the equation (2.13) in Ref.[ 1] .
Here , a proof based on the conservation principle of

energy f lux is presented in order to correct the equa-
tion and to calculate three dimensional internal wave

fields.

1　A general discussion on the eikonal equa-
tion of internal waves

Consider a ray tube in internal w ave field , the

w ave energ y f lux in the ray tube can be defined as

F =L∫
d

0
pqdz , (1)

where L is the differential w idth of the ray tube(the
distance betw een neighbor rays), p the w ave compo-
nent of the pressure , q=q(x , y , t)is the horizontal

veloci ty along the ray , z the vert ical coo rdinate , and
d the w ater depth.For the continuously inhomoge-
neous medium , the quantity F is a conservat ive one.
Assume l is the coordinate along the ray , (1)can be

found in terms of the continuous equat ion and mo-
mentum equation along the ray , that is

 q
 l +

 w
 z =0 , (2)

 q
 t
+1
ρ
 p
 l
=0 , (3)

and

w =
 ζ
 t
. (4)

Because all the variables{q , w , p , ζ}are the peri-
od processes of time t , the q and p in the integ rand

of(1)can be denoted by Eqs.(2)～ (4), namely

q = cζ
d Χ
dz
, 　p =ρc2ζ

dΧ
dz
, (5)

where ζ=ζ(l , t)is the vert ical displacement of the

pycnocline , and Χ= Χ(z) the modal function of

vertical displacement.If there is no t shear f low in the

ocean or the backg round flow field is igno red , then

Χ(z)is reduced to the modal function of vertical ve-
locity W(z), which is employed by Djordjevic and

Redekopp[ 1] .Because c and L depend on the bottom

profile and the ray pat tern , Eqs.(1)～ (5)provide

the local relations of variable coeff icients in the inho-
mogeneous term of(2.13)derived by Djordjevic and

Redekopp[ 1] .

Substi tut ing (5)into (1), the energy flux is

found as

F =Lc
3
Υζ

2
, (6)

where

Υ=∫
d

0
ρ

dΧ
dz

2

dz . (7)

Based on the conservation of the energ y flux along the

ray tube , it follow s that
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Omiting the difference of the scale t ransfo rmation ,
the coef ficient of(26)is 2 , but that of(27)derived

by Djo rdjevic and Redekopp is 3.It is show n that

there exists a redundant factor 1 in the third term of

the figure brackets (see the paper of Djordjevic and

Redekopp).

Based on the significant applying background of

the 2D KdV equation derived by Djordjevic and Re-
dekopp , for the lapsus calami , i.e.the redundant

factor 1 , it must be removed from the equat ion

(2.13).As an original equation for the calculat ion

and prediction of three dimensional fields of internal

w aves on the shelve , the proof in this paper is done

based on the conservation of the energy flux in the ray

tube.A direct proof on the redundant factor 1 w ill be

published in another paper.In conclusion , it should

be pointed out that the results in this paper can be ap-
plied to any st ratification and bottom topog raphy.
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