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APPENDIX B

B.1 Effect of Friction

The frictional forces in the zonal ( F, ) and
meridional ( F';Z, ) direction and the forces governing

diffusion of heat ( F. ) and water vapour ({ K. ) in

r
the cese of zonally averaged motion may be expressed as
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The symbols kp{ and i(v denote respectively the

lateral and vertical eddy diffusion coefficients,

The value of K, is determined from the expression °

(Smagorinsky et al, 1965)
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" where A denotes the grid size expressed in km. The
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expression for determining kv is givén in the

next section,

Y

B.2 The surface Boundary Layer

It is assumed that within the turbulent layer,

. M 9% ¥ ?
the horizontal eddy stresses T ;T , 7T - § 9and/K
are zero and that the vertical fluxes of momentum,

heat and water vapour are constant, so that
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where' 7 = zzcos§,:t = 'CSW":;, and &= _ta;'l(\r/u)

¢ is assumed to be constant throughout the
turbulent layer. E*Whose numerical value is gzero,
denétes ground surface and h denotes the thickness
of the turbulent layer which is assumed constant at 85

meters irrespective of latitude.

Based upon the mixing length hypothesis as
applied to the boundary layer, the fluxes of momentum,

heat, and water vapour are computed by . ,
z . 2U ’ :
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Z ay
Ho=pke 5 ; (B.2.6)
where ) = +u2+v*, amnd
ky = 1° 28 (B-2.7)

where { is the mixihg length, The vertical variation
of { 1is expressed as (smagorinsky et al, 1965)
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k, is the karman constant and %, is the roughness

parameter,

Assuming that (° is constant within the
turbulent layer and is equal to the suArface density
the solutions of (B.2.4) through (B.2.6) can be

obtained as

U= Uiy 220 | ‘ (8.2.8)
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where Ty 18 the surface temperature 'and ¥, is the

mixing ratio of water vapour at the earth's surface.
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Ug , Tg,and  Yg¢  are respectively the velocity,
temperature, and mixing ratio obtained by scaling due

to friction and are defined as 2, .
G=TV4 . UT=1/8 s A B2
Uy , T, and ¥y are determined from the condition
of continuity of vertical’derivaties of U, T,ana ?

at the top of the turbulent layer., As shown in Figure
4,2,1 (B) and also in Table Ail of Appendix A, the top
of the turbulent layer coincides with the level " 8% " ,
Equations ( B.2.8) through (B.2.10) ma& be written in
difference form to express the relation of continuity

between the turbulent layer and the layer above it,
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where AZ is the height difference between level

"3" and level "8%", The right-hand-side refers to \
the turbulent layer while the left-hand-side refers to
the level above it. From equations (B.2.8) through
(B.2.14) and substi%uting‘ h for 2 , it follows
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that
245
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For calculating *CA and *zqg' from T , § is

first determined from the conditic;n of continuity of the

ratio (2%/h7) / (‘5“/3%) for the turbulent layer and the
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layer above it, so .that
v(e)-wiet)

= tan §
U8 — u(sx )

(B.2.25)

Due to the assumption that & is constant throughout

the turbulent layer,. it follows that
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