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...perspective.

Free atmosphere
" Mountain atmosphere
= Slope atmosphere
B8 Valley Aunosphere

After E. Ekhart 1948

After C.D. Whiteman 2000
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Typical reg. clim. simulation, RegCM, 1989-1998, dx 50 km

H “ 1 st
Winter & summer T2m “errors order turb. scheme Same but with H.0.C. turbilernce-sefeme




Clim. simulations & obs — cont’'d - “errors” for wind simulations

Winter & summer wind magn. errors, storder turb. scheme
Same but with H.O.C. turbulence scheme




Many avenues to Cross...

Better resolution, numerics, SEB, micro-
physics, clouds, precipitation, ABL...

Improving ABL schemes over complex
terrain, especially those for the SABL

...Thermally ¢
treated In C

riven flows should be better
Imate models...start with

Prandt

“kata-ana” model...
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O:gsin(a)q+i PrKd—U
0 dz dz
0=-Gsin(a)u +i Kd—
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Modified: weakly-nonlinear Prandtl model




-This is again damped oscillator but now forced by the 9 state.

-Whole solution = 0™ + 15T order exp-decay with various

coeff’s ... each (u;, ;) has 5 terms...(see Toni’s diploma work)
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Estimating the small parameter , ... expecting O(0.1)

Thermodyn. Egn ... Numerical

experiments
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WKB approximation - gradual K(z)

Solutions keep their original structure as from the const. coeff.
ODE solutions but now with local values (integrated from

below if previously multiplied by z) 0™ order WKB

Chosen K(z) = K, z/h exp{-z?/(2h?)}, or similar, h > LLJ

details in JAS’01, QJRMS’01, ACP’10, etc.
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PASTEX'94 data (8 level 13 m tower & balloon) vs. Prandtl model
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4 _ gGsin’(a)
hi  Q,PrK?

ql,hom - exp(/X )

qlhom = Gl exp(— %)Sm(%) + Gz EXp(- %) COS%)

G, = A EXP(- X) COSX + B, €xp(- X)sinx +C, exp X)

g.(2) = q,(2) + q(2) .. .= C I Gt (2) = G5(2) + €G(2) |6, =0
Utot(z) = Uo(Z) + al1(z) |z®(): 0 U, (2) =u,(2) + a1 (2) ],y =0

(z=0)=u(z=0)=0 (71(Z® ¥):U1(Z® ¥)=0
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Final sol. for 1 part (1st order), while the whole solution = Oth + 1st order:
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