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Aims

e study effect of topography on scales of coherent
boundary layer structures

“How does the presence of topography affect the
length-scales of and perturbations within
boundary layer structures which trigger clouds?”



e Northern India, west of Lucknow.

Case details

e 30th June 2016, flight time:
1100-1230 (local), 0530-700
UTC, before onset of convection
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Simulation setup

Requirements

e Need a model which can represent topography
e Can’t use MONC, UCLALES. iUM not stable
L Went with UM

* Need high-resolution (at least Ax~100m) to study
boundary-layer structures

L Need multiple layers of nesting

 Need to identify boundary-layer thermals
e TODO: implement surface release of “radioactive”
tracer, e.g. species with half-life (like isoprene)



Simulation setup

What is important for triggering?

 Moist boundary-layer air needs to reach condensation level

e |Is mechanical lift (topography), horizontal convergence or surface fluxes
dominating?

e \We can diagnose convergence

e And vary mechanical lift (by flattening mountain) or surface fluxes (alter
soil properties), for now:

o Use soil-moisture initiated from global run, later do parameter study
with uniform soil-moisture (TODO: determine reasonable soil-moisture

values).

e Use actual topography based on SRTM (TODQO: find out how to flatten
in UM)



Simulation setup

Current setup

Setup and run done by Chris Dearden (CEMAC)

e Using RA1T science

. : : Ax=5km ?
configuration in place of
UKV_0OS37 Ax—dkm
e Stu Webster: “tried and Ax=1.5km
tested science Ax=200m
configuration for use in
the tropics”

e TODO: work out exactly
what difference are




Preliminary results!



Does convection develop?

2016-06-30T12:00:06.000000256

Yes!
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2016-06-30T14:00:06.000000256

9 . | 27|27 27|27 27.9
PR B 1 .
i . . ] .‘f’v &
] 4
6 - 27127 27|@7 27.6
IF‘A}
3 e 27|27 27|27 273
31 &
» =
.'. " * .f .
' iy ) 7| @7 7.
0 271 @] Q.."if Haipur 27(@] 27.0
L 3
7 * 26| 26 26|26 26.7
‘0_! li '
4 ‘;‘ ol 28 "+ 26|24 26|24 2%.4
> ud . Y
' sa ° LR, LN ., - » '
- Ty =y . ﬁg -
1 - S R = 26| g - J'!-zsm - 26.1
750 753 756 759 762 75 768 771 750 753 756 759 762 75 768 771 750 753 756 759 762 765 768 77.1
2016-06-30T15:00:06.000000256 2016-06-30T16:00:06.000000256 2016-06-30T17:00:06.000000256
9 —— () 2y 27.9
»
6 27| @7 27 276
| o
3 27127 27 27.3
0 271 @7 @7 27.0
7 ;4 26| 24 L 26.7
4 26|24 26|26 26.4
1 - 26| D - 26| D¢ 26.1
750 753 756 759 762 765 768 771 750 753 756 759 72 75 78 771 750 753 756 759 762 765 768 77.1

260

240

220

200

m-2]

180

going longwave flux [W

toa_out

160

- 140

-120




ke?

=X
O
O
>
O
—
O
e
e
N
O
O
O
e
©
=




ke?

=X
O
O
>
O
—
O
e
e
N
O
O
O
e
©
=

o
o

t=12




What does the flow look like?




Next steps

Decide what output variables to include (currently missing
e.g. vertical velocity)

Find out how to implement release of “radioactive” tracer
(Leif attending UM training course next week)

Enlarge domain to include more of mountains to the west

Determine values to use for horizontally uniform soil
conditions

Do parameter study by varying soil conditions and height of
topography



Next steps (more TODOSs)

 \What are the specific changes in RA1T?

e Can we output profile diagnostics from UM? (e.g. vertical
profile of mean temperature, RH, etc)



