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ARM formulati

__--(')n Regional Atmospheric Modeling
m (RAMS)

drostatlc dynamics
CAF 3 land scheme (BATS-like)

-I:—::"*‘*' J<m horizontal grid spacing, 24 vertical levels
= ~to 16000 m

- Added Hostetler-type vertical diffusion model of
lake temperature at each lake gridpoint
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put from NCAR CCSM model (SRES

0 Al) as boundary conditions to simulate

97- 999 and 2067-2069, analyzed data from
- S '? - of 1 year to August of 3 year

*’-“‘A Iso increased CO, concentration within

~ CHARM
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gl sonal Evapotranspiration 2068-1998
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ed precip
lig tmcrease In net basin supply
= ch)ntradlcts widely accepted results

e —

e Caveat: preliminary results



pared case with standard land use
ameters to one with surface roughness
duced to values consistent with grass--
= radical deforestation
— ¢ Concentrated analysis on a lake effect

-~ show event Iin eastern/southeastern Lake

Erie
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nary of _re§f11ﬂts--roug'hss expt

astic reduction in land surface
jhness leads to a decrease in lake
fe t precipitation

= also redistributes precipitation--can
::-_f ~ move precipitation outside of the drainage
~basin

* These results apply more generally than
the special case presented



t'Iy porting to new system with new
n of RAMS

__ TuIIy Incorporate flux adjustment
f—"é-'-*:-'-se ger period GHG simulations

'-'t—_r =

3 ‘Assessment of ice feedback
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for prediction of lake ice using numerical models
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NAO/AO) influe he IS dominant, so the predictability of
te pattern indices Is poor (Assel and Rodionov 2001 2002)

)ension and transport during winter storm and lake ice season (Schwab et al.
t a "2006) Lake Circulation Studies and the Great Lakes Coastal Forecast
FS) (Schwab)

€| 'E'eoupled to a hydrodynamic-sediment model
_,__ :-.-._--
eh mrcal/ecosystems modeling such as hypoxia—Multiple stressors (Chen et al. 2004)
_.::" ;':.:-n d odynam|c -ice circulation model

: gi'()"nal climate model in the Great Lakes (Lofgren 2005)
—— " ~ —Need lake ice model to predict radiation/nergy balance/feedback to the atmosphere, and lake

— e

- -~ —water level(Assel, Quinn&Sellinger 2004)

Great Lakes as a platform for INTERDISCIPLINARY research in a “mini climate system”:

Atmosphere; hydrosphere (hydrodynamics, lake ice, biosphere, and lithosphere (land processes,
hydrology, coastal erosion)

—Need lake ice component
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=

(Mellor 2000) —

a0 et al., ZU0U, Wano
, 02 2005 2008) based on: two-layer ice
ynamics with 1-layer snow, ice dynamics with

plastlc rheology
"'H"l Lake Erie similar to Schwab’s GLOFS

-

= ._:H:l_‘.:: ertical sigma layers.

=F -"Dally atmospheric forcing from NCEP/NCAR daily
—:—_1 = ,forcmg fields (air temperature and humidity at 2m,

~=  wind at 10m), solar radiation and air longwave
— radiation

6. Initial (T/S) fields from measurements
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International Field Years L
clavelang O Lake Erie

IFYLE

+ NDBC Eastern Great Lakes Marine Data web page)
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faYa M) Nnean< e <O 110 oers ()] O] | l‘ e

4-0)D IC — OUDoS. U
season (ice thlckness obs.) usmg hourly
e_rlc forcing

model Intercomparison shows GLIM lake-
iro ol namlc model can reproduce similar results to
LOFS

-
""_"'
= i .___'_-\_

_ utme eTforts
_':'-_"‘ “o_Transformed GLIM to GLERL (Schwab) GLOFS
* Expanded to other Lakes

* Applied to Interannual variability of lake ice in Lake
Erie

* Applied to ecosystem modeling



of lakes In

» LM3, developed by GFDL team

icipation by Xianglei Huang (U. of
?Tflgan)

F ormulation very similar to 1-d diffusion
|_a_' component in CHARM
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land grid boxes south to GLakes, ~37-40N
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: g I O r:l al CI I m at e / I a eeeeeeeeee Vronmenial Researah Laboralory
‘modeling in East Africa

coupled to model of Lake Victoria

ensional lake model based on
rin eton Ocean Model

=% Lo kmg at influence of two forcing

"‘-""‘"-—'mechanlsms on climate--GHG and land
o use
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ke Victoria physical setting

WEST—EAST CROSS SECTION OF LAKE VICTORIA BASIN TOPOGRAPHY

26E 27E 2BE 29 30E 32E 33E 34FE 35E 36E

Figure 1b: Horizontal cross section of the elevation around Lake Victoria Basin( KH: Kenya
Highlands)

Anyah et al., 2006, Mon Wea. Rev.
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Figure 13: Same as figure 12, but at 15LST

Anyah et al., 2006, Mon Wea. Rev.
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~  Case2-Case1: Case 3 -Case 1: Case 4 -Case 1:

- — effects due to future effects due to combined effects of future
Greenhouse Gas LCLUC only Greehouse Gas Concentrations
Concentrations only and future LCLUC
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200to-150
-150 to -100
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ISs_ues with air %=
nperature as proxy for ET

'kison of ET (on land) predicted by
VS. predicted by off-line hydrologic
n0C eI driven by the same GCM

’ ff line model uses air temperature as a

- _=— _.-_—-

—  proxy for potential ET

g _Results are shown in terms of latent heat
flux (W/m?2)
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5L marygtemp
0110),

In annual ET using temperature
roxy greatly exceeds that predicted
/ C CM

,1_:__,:-.;..-” 'should have an effect on surface and
~—  air temperature, but doesn'’t

~e Results vary by month
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 are an important part of the landscape in

t’egions

¥ n in regions where their area is small relative
ind, there may be important ecological

-_;-:: ction of lakes

E-"Z_—-:_"'

o On climatological scales, lakes are unlike land In
~that they have thermal memory across seasons,
and unlike ocean in that they do not have
memory of many years



ning due to GHGs is good at holding
gy in the atmosphere-earth system,

t p "rhaps not as good at enhancing its
#,_' vement (e.g. latent heat flux)
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