Influence of horizontal diffusion to chimney formation
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Fig. 1: euler, no diffusion. Fig. 2: euler, diffusion.
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Fig. 3: sl2tl, no diffusion. Fig. 4: sI2tl, diffusion.
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Fig. 5: sl2tl + advection of w, no diffusion.
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Fig. 7: sI2tl + diagnostic BBC, no diffusion.
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Fig. 8: sl2tl + diagnostic BBC, diffusion.
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Fig. 9: ¢ = Omin. Fig. 10: ¢t = 4 min.
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Fig. 11: ¢t = 7min.

Fig. 12: ¢t = 10 min.
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Fig. 13: t = Omin.
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Fig. 15: ¢t = 7min.
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Fig. 14: ¢t = 4 min.
WARM + COLD BUBBLE TEST
perturbation of potential temperature [K], NSTEP = +0120
init_102_wch3_eta, eta-coordinate
master _al 25t 2_31_sx6
NH sl 2t], (NPDVAR NVDVAR) = (2,3), NSITER = 1, LPC FULL, LPC_NESC, LGWDV
TSTEP = 5.0s
DELY = 10m DELZ = 10m
POO = 101325 Pa  THETAOO = 300 K
SIPR = 90000 Pa SITR = 350 K SITRA = 100 K
gridpoint
10 20 30 40 50 60 70 80 90 100 110 120
1200 1200
1100 1100
1000 1000
=)
900 “HE 900
800 800
—. 700 700
£ £
£ 600 600 £
2 k=)
& &
500 500
400 400
300 300
200 200
100 100
0 0
10 20 30 40 50 60 70 80 90 100 110 120
gridpoint
nin:  -4.41
max: 0.798
experiment: B242 step: contl

Fig. 16: ¢t = 10 min.
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Fig. 17: ¢t = O min. Fig. 18: ¢t = 4 min.
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Fig. 19: ¢t = 7min. Fig. 20: ¢t = 10 min.
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Fig. 21: At =5.0s.
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Fig. 23: At =0.2s.
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Fig. 22: At =1.0s.
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Fig. 24: Reverted test, At = 5.0s.
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Fig. 25: At =5.0s.

WARM + COLD BUBBLE TEST
perturbation of potential temperature [K], NSTEP = +3000

init_102_wcbhl_eta, eta-coordinate
nast er _al 25t 2_40_sx6

NH sl 2t1, (NPDVAR NVDVAR) = (2,3), NSITER = 1, LPC FULL, LPC_NESC, LRDBBC

TSTEP = 0.2s
DELY = 10m DELZ = 10m
POO = 101325 Pa  THETA0O = 300 K
SIPR = 90000 Pa SITR = 350 K SITRA =100 K
gridpoint
10 20 30 40 50 60 70 80 90 100 110 120
1200 200
1100 1100
1000 1000
’//WS
;3
900 = S 900
800 +—— S;S 800
—, 700 700 _,
E f ) E
£ 600 2 N 600 £
2 R 2
2 tf’ 2
500 500
RN
400 M \ 400
—
300 300
200 200
100 100
0 0
10 20 30 40 50 60 70 80 90 100 110 120
gridpoint
mn:  -10.443
max: 5. 425
experimen: 5302 step:  contl

Fig. 27: At =0.2s.
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Fig. 26: At =1.0s.
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Fig. 28: Reverted test, At = 5.0s.



Warm and cold bubble test

WARM + COLD BUBBLE TEST
perturbation of potential temperature [K], NSTEP = +0600

init_102_wchl_eta, eta-coordinate
mast er _al 25t 2_30_sx6

NH eul er, (NPDVAR NVDVAR) = (2,3), NSITER = 0
TSTEP = 1.0s
DELY = 10m DELZ = 10m
POO = 101325 Pa  THETAOO = 300 K
SIPR = 90000 Pa SITR = 250K
HDIRDI V = 0 HDI RVCR = 0
HDIRVD = 0 HDIRT = 0
gridpoint
10 20 30 40 50 60 70 80 90 100 110 120
1200 1200
1100 1100
1000 1000
900 900
800 800
— 700 700
£ £
£ 600 600 £
2 2
2 2
500 500
400 N N 400
300 300
200 200
100 100
0 0
10 20 30 40 50 60 70 8 90 100 110 120
gridpoint
nmin:  -39.51
~ max:  33. 666
experimen; C112 step: contl
. . .
Fig. 29: At = 1.0s, no diffusion.
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Fig. 31: At = 0.2s, diffusion.
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Fig. 30: At = 1.0s, diffusion.
WARM + COLD BUBBLE TEST
perturbation of potential temperature [K], NSTEP = +0600
init_102_wch3_eta, eta-coordinate
mast er _al 25t 2_30_sx6
NH eul er, (NPDVAR NVDVAR) = (2,3), NSITER = 0
TSTEP = 1.0s
DELY = 10m DELZ = 10m
POO = 101325 Pa  THETAOO = 300 K
SIPR = 90000 Pa SITR = 250 K
HDIRDI V = 5s HDRVOR = 25 s
HDIRD = 5s HDRT = 255
REXPDH = 4
gridpoint
10 20 30 40 50 60 70 80 90 100 110 120
1200 1200
1100 1100
1000 1000
900 900
800 800
—. 700 700 _,
£ £
£ 600 600 £
2 k=)
& &
500 500
400 400
300 300
200 200
100 100
0 0
10 20 30 40 50 60 70 80 90 100 110 120
gridpoint
nin  -51.573
max: 15. 883
experiment: 212 step:  contl

Fig. 32: Reverted test, At = 1.0s, diffusion.



