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Motivation and objectives
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Motivation and objectives

Lethal weather on 'world's most
dangerous lake'

From Errol Barnett, CHE
January 17, 2013 — Updated 1448 GMT (2248 HKT)

ar.

(www.cnn.com)

(Lake Kivu)

model skill? future climate change?
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CCLM? model setup
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How well does our model perform?




(Thiery et al.,

COSMO-CLM 4.8
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C_COSMO-CLM 4.8 D
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What happens to precipitation over
Lake Victoria under global warming?




Climate change
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Climate change impact on extremes
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climate change: extreme precipitation

10 EEEMland . High-resolution model T B iand  CORDEXensemble |
- I (ake § Q : ) . ake ' : ;
= ; : : o L S S
°© : ©
£ E ¢l
E° B
< <
IE 2- I.E 2'_
n-.ﬂ n-.D
< or- << or
2 i ; i i 2 X A i . i
20 40 60 80 100 20 40 60 80 100
P bins P bins
Why? =» First understand extremes in present-day climate

Wim Thiery — 05/09/2015, Oslo Extreme precipitation over Lake Victoria



Role of soil moisture for afternoon land

rainfall.

Perspective Typical rainy cases

Temporal coupling:

Rains when conditions are

wetter
!
!

|
Spatial coupling:

Rains where conditions

are drier

e
Joint perspective:

Rains when conditions are

wetter and -
heterogeneous, in

locations where | [l ||
conditions are drier |

TR (Guillod et al., 2015 Nat. Comm.)

» Positive temporal coupling might enhance precipitation persistence, while negative
spatial coupling tends to regionally homogenize land surface conditions.
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Afternoon controls on nighttime

thunderstorms
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Towards an early warning system
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Thank you for your attention
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Conclusions

 Extremes and climate change

— using a high-resolution RCM simulation we project an average
precipitation decrease over the AGL

— despite the average precipitation decrease, LV extremes will become
more intense under global warming

— this result is robust and more pronounced compared to surrounding land

— Afternoon land precipitation controls nighttime lake precipitation by
moistening and cooling the land

— Clausius-Clapeyron scaling only holds over LV where future evaporation
increase ensures moisture availability
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observations
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FLake Sensitivity to forcing fields

Although T,
is extremely
sensitive to
extpar and
forcing, Tg, s
predictions are
robust
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C_COSMO-CLM 4.8 D

Evaluation: SEB and clouds
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C_COSMO-CLM 4.8 D

Evaluation: relative skill

COSMO-CLM* ERA-Interim CORDEX
Physical quantity (units) Bias RMSE Bias RMSE Bias RMSE
TRMM 3B42 precipitation (mmyr ') —261 He3 612 8351 =717 238
GPCC precipitation (mmyr ') i f31 941 1160 —38Y 508
GPCP precipitation (mmyr ') 30 354 903 1069 —427 519
UDEL precipitation (mmyr ') B4 604 957 1167 =373 478
CMORPH precipitation (mmyr ') =330 712 739 907 —771 973
ipitati yi ') =273 618 599 873 =730 927
Ensemble precipitation* (mmyr ') —116 354 757 932 —573 669
GEWEX-SRB SW,o (Wm ) —12 2 39 42 —26 33
GEWEX-SRB LW, (Wm ) -5 8 -21 24 1 7
LandFlux-EVAL LHF (Wm %) —22 34 32 35 —27 31
FLUXNET-MTE SHF (Wm %) 10 2 -2 15 6 23
ISCCP CCF (%) 4 7 —1 6 3 6
ARC-Lake LSWT Victoria (K) 0.40 0.53 —4.16%* 4. 52%# —2.70 281
ARC-Lake LSWT Tanganyika (K) 1.09 1.16 —T.58%# T E2*#* —3.07 335
ARC-Lake LSWT Albert (K) 0.90 0.94 — — —590 594
ARC-Lake LSWT Kivu (K) 1.80 1.83 — — —4.19 419

* Average of the six gridded precipitation products.
*# (3iven the coarse resolution of this product and associated limited number of lake pixels, nearest neighbour interpolation was used in
this case instead of bilinear interpolation.
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AGL impact on the mean climate
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SEB decomposition: day-night contrast
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Cross section

w 00s

58888888

Wim Thiery — 05/09/2015, Oslo Extreme precipitation over Lake Victoria



o)
&
=
>
©
=
o
7p)
c
)
Q
0
)
S
©
O
&
c
c
>
A

[ r - - T - I ]
[uny] ybireH

)
[ r - - T - I ]
[uny] ybiraH

11

15

10

A
@, [g kg™

5

295 300

290

275

270

Lo ]
[ ]
-
-]
-
=2
=]
o
wo
-
o
. [reny
[Ty I - T o I ] v WY owf M N e
[uny] wbreH [wx] ybreH

5T [K]

c)

wy o M N e

[Ty T - T I
[uny] wbreH [wx] ybreH

TON - 11D

0
56, [K]

-2

-6

=10 =20 0 20 40 60
5p [Pa]

-60

oo
| -
O
4

2

>
Q

X
@®©

-l
S
(D)
>
o
c

2
©

=

2
&)
Qo
| .
o
Q
S
(D)
=
X

L

Wim Thiery — 05/09/2015, Oslo



©
-
@)
e}
O
>
ld o o Im_Ab
: ©
(D) i S m
m i N ol -+ n_V.v
o & ERFANENE (@)
.—k & = = m
L W o i T - N .m
)
=2 I B . —_ [
c | O R S — &)
.. _ 2 |-- = = v
() I 2 I ... . =2 S o Q
7p) , & o o © n_m.v
c ) - @ S
@) | " =
o " i i - = “ _._vLA
() AT ° Dl D
b} {
S w\ L
[ |
T / . T
&) ¥ I
m m; __\ = ﬂ ] e w
a [ r - - T - I ] [Ty - - T I ] v [Ty T - T I '
c [uny] ybireH [uny] ybreH [wiy] ybreH
=
> 2 2
T4 =
= | | =+
- i i
2 &
— =
%m. B B Dn.l..
o~
= g
i i o
o n
g | - S o
Lo
—
Q
- i i
g T 3
- L S~
9}
o
w e v = |
W o N &~ W o o W oo N e < >
[uni] yybraH [wy] ybreH [uni] yybreH 5]
2
T
11D TON - 11D m




Change in convective mass flux density at

cloud base height
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Climate change: lake temperature
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Future mixed layer warming by far exceeds seasonal variability.
This has massive implications for ecosystem functioning
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TRMM average precipitation
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Climate of East Africa
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FLake structure
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Comparing skill of different configurations

% RMSE change
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LakeMIP TO05, T30, TeO
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LakeMIP BSS and Taylor
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LakeMIP understanding
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LakeMIP space versus time
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C_COSMO-CLM 4.8 D

Evaluation: precipitation
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C_COSMO-CLM 4.8 D

Evaluation: precipitation
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C_COSMO-CLM 4.8 D
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Evaluation: precipitation
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COSMO-CLM 4.8 .
Evaluation: lake temperature
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Wim Thiery

Impact: seasonal and diurnal
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SEB decomposition
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Contribution to 5T_ [K]

SEB decomposition: Lake Kivu versus other

Lake pixels

[ Oirect forcing on 5T, a)
- Indirect forcings on  &T_

20|

10+

0

10+

20}

30 dn dn dn dn dn dn dn dn dn
o SW LW LI-IF SHF G e ET aT

Parameter or ﬂux component responsible for forclng

Wim Thiery — 05/09/2015, Oslo

Contribution to 5T_ [K]

=S

S

10+

lakes

Lake Kivu

I Cirect forcing on 5T,
- Indirect forcings on  &T_

dln dn dn dn dn dln dln dn dn

b)

o SW LW LI-IF SHF G £ ﬁTs 8T,
Parameter or ﬂl.l:'.r component responsible for forcing

Extreme precipitation over Lake Victoria



Evaluation: survival plots
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Evaluation: extreme precipitation
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CORDEX ensemble: evidence for over-

lake precipitation decrease
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CORDEX ensemble: “CCLM?2
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Sensitivity to scenario and percentile

choice

RCP 8.5
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FLake: improved stratification
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