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Abstract ReS ult S
On a global scale the budget of carbon dioxide (CO9) bears a quite substantial uncertainty, which is commonly understood to be mainly due
to land-surface exchange processes. In this project we investigate to what extent complex topography can amplity these land-surface exchange The Valley CO, Effect is defined as the difference between the change of CO concentration in the valley compared to the plain.

processes. The hypothesis is that, on the meso-scale, topography adds additional atmospheric mechanisms that drive the exchange of CO9 at

the surface. Simulations with the atmospheric numerical model Weather Research and Forecasting (WRF') coupled to the community land model | | | 4oN | | |
(CLM) are conducted to study the effect of complex topography on the CO9 budget compared to flat terrain. The magnitude of differences in CO9 ] 5 §
exchange ranges between £2 ppm per day. The sign of the valley effect and the magnitude are strongly dependent on the CLM plant functional DBT at RH = 50% T, = 280K Lat = 45N =0 — EEEUE% -1 3
type, the initial temperature, the initial relative humidity and the latitude, but are independent from local circulations. U ——retcortmeiey F -2 ¢ ©°- -0 -2--0o-8_] g 0 I S S
—+—ne ux fla R S ~ g > A
— 5 - * - phtotct:)(s);n{Lesfils t/alley g - 8
' || — * — photosynthesis flat & ]
) ° o 0 - —O— ‘respiration valley ‘ ‘ T 0.0 i
Motivation Eo Lo espraonta  J ] = 1 % o
s e ———— ] ©—1.0 7 % - Y »
o -10- - T S . 9 | - S A
e The global carbon cycle cannot be closed yet, there is a residual terrestrial sink = _ﬁ e T o0d ¥, ' : _ -3 8
O AN : ﬂ_%_,*_*_yﬁ¥_%;*%__%//’%//”_ ‘ i ) i
e Hypothesis: mesoscale circulations due to topography influence biogenic CO9 exchange |[Rotach et al., 2014] R O T e e e I I I I I I
. . . . . . L S T | | 30%  40%  50%  60%  70%  80%
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the valley (black line) than over the plain (grey line). Differences of the mean fluxes are shown in Fig. 4: negative values indicate the valley to be a
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resolution net sink of COy as there is larger uptake by the valley compared to the plain and vice verca.

e As illustrated in Fig. 4 the valley CO9 effect ranges between +£2 ppm per day. Its sign and magnitude are dependent on the CLM
Methods plant functional type, the initial temperature, the initial relative humidity and the latitude.

e [ocal circulations have a negligible effect on the valley CO9 effect (not shown here).
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e plant functional types (PFT) are: evergreen needleleaf temperate (ENT), deciduous broadleaf
temperate (DBT), shrubland (SHRUB) and C3 and C, grassland (GRA C3 and GRA C4).




