Aspects of numerical weather prediction at Lake
Balaton:

Modelling of lake effects in WRF and
application of a simple numerical wave parametrization
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Objective of better representation of Lake Balaton
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To predict potentially dangerous phenomena by short range / nowcasting model
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Objective of better representation of Lake Balaton

To predict potentially dangerous phenomena by short range / nowcasting model

ISSUES

WRF downscaling

Wave parametrization

Evaporation
(Surface / Lake model in WRF)
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Use more accurate surface data
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Lake processes in WRF model

CLM-based lake model
since the WRF version 3.6, taken from CLM version 4.5 (Subin et al., 2012., Oleson et al., 2013.) with some
modifications by Gu et al., 2015.

® One-dimensional water and energy balance model
(Hostetler et al., 1993; 1994)
® \ertical layers: 10 in lake, 10 in sail, 5 in snow on ice (if present)

® | ake temperature for each layer is computed based on a Crank-Nicholson
thermal diffusion solution

® Surface heat and water fluxes are calculated assuming a freely varying
(infinitesimal skin) surface temperature, with aerodynamic resistances
computed as for nonvegetated surfaces.

® Energy transfer between lake layers -> dt, molecular (constant), eddy diffusion

mmmm) General remarks:
In short range NWP

only a few parameters might have an important role : LST, ice temperature/ snow depth

lake profil initialization is important

Evaporation shows a particular sensitivity to lake surface properties
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Case studies




Lake circulation 1. (night / day)

- = '*‘*“““‘“ - = _b‘“ktk' _________ L “.“lgg‘m““““““"‘ﬂ =
. . . . * wREE R LW 7T oz ihakiddadad it ado Sukatadude
Nighttime regime  brrprr e sss TR EERLy (1T L N
Rl T L L3 - -
AAAARRRN - - -RRx-oo.e A IERRRRRRRR R | ey [EEY VUit C T SRR RETRREREE
AT S TREY ki k- - FEEEERERER R EERERE . - RSN A TR, Yo L W
RRERERERKRN DD D] 1:::::;;,;:g;?:::::“Fii%ﬂ‘w‘QQQtﬁf&g:: i SRdutabibuasabihigiby
FEEREERRRRN oo CETTrRRRARRRRARRLEEERECRReeecssssy TR R
FEE R RRRREShe - - - iE IR C bbby v #I pidud
FEBEERRR R ee s u:ﬂ%uﬁﬁﬁﬁ:k:t‘f:*‘ Cececesci e RN NL I DALty
Prpbheneenn YT Lidaddid il L4 P rrsnnnhmmtint heddededyd Db nhnk seeng
T T e T AR AR IR r e e < S L ST ETEE S PN T YRR R, SErEea]
Peteteeeecet eRERRRRRRRRRY pypy LT4E bk bbsdibittion €t o, Rt o
T IR R AR A R AT T e kLU S Rirssaiiiiiiiis Miiirrecs
L LAAA oD T T 22 BRRRRBLLL BRI
PE£ €t teRRRRR A dede < <
fecccoten &K%EE;:&RR:E:::::fﬁﬁzkﬁ' ‘;. E < >3 ‘% <
€l e ) o = o
b 3 RN .
AANNNEE e
ki N ~ RERER]
E ’\‘ Sy FREEEE]
Wi LN ) o FEREEE,
g " rad ; d
o AR & Orography force
3 [ . o 18
£X ks Y9 -
R S T R ' downdraft at
i I 3
Ay 1
A ;gkiiﬁ AX 5 : lowest levels
ERETAAL RRRRRRR R w 2
; ERKEREE R KK 3
L33 AEAERERRAREEREERE 3
A R R e
3 Muunkukﬂa&n% L
X
EE =i Ll oY T2 12y 3 B LN |-
b [ AR
. . 2 H FYYYVVY RRARRR
Daytime regime MMM AR
o NARER KX AA *l_'ti*lk A AR
vry X REknktukFl k- ‘;Il W)
A4 S . \
4.4 A M0 A Y
¥ NS
14 ' N %&; 1
L ) ety i
bAA 444 R i uy ki N
yyevywy y A R "mm..:,,u,,
Yy A AR R AR TP
yyyyyy 1y R A e T 4 ]
T S
¥ LS A 444 4 4 RRRRE RN S SR e b wiepy s 5hE R
Yy BT R R g SRR L LR E L
L4 A AR R L it S Rttt e e s B
4 Yyyvvy y S TR A h T Y
v IYUEEE YV VYT Y o At A A A AR A & i
y € b | =]
vy yvy el 3 3 Ak O e o o R
JJUHL:UM A AN zﬁfﬁ“““ . Y :r F y e )
YyyYyy ALLAR "] ygfz"‘i by \‘| :v.rur: X &
TYYy YYY VY 1A AL .Iflﬂf&lré r"” "‘ H W k/ d
114141 .4 “ 3 ,f‘,; AAAAAARER \.‘m' ’ _ 1% ea mo el‘ate
L] y * - y 11
Convergence over [ % B PR R A SE wind
vy N ‘, 4 3 r\qg 3 Jo— 5 Wln
HER) £
: v A '"\“ ) :f 4
the peninsula ’ W AR =3 ;
¥ [ ] Y A " A 2
AP RAA AR ARY AR
hddda A
e ¢ Yy | W
J i o0 O A e g o 8 o TR A




Lake circulation 2. (transition period, aspects of PBL)
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Lake circulation (sensitivity)
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Warm advection (SW wind extending over lake)

Constant LST over full integration period
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Warm advection (SW wind extending over lake)
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LST calculated by lake parametrization
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Warm advection, SW wind
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