SUPPLEMENTARY MATERIAL

1) Haszpra_etal_VTT_gradient_functions.doc

The MS Word document covers the tests of different top-down and bottom-up functions potentially applicable for the virtual tall tower (VTT) concept

2) Haszpra_etal_Data_for_figures.xls

The MS Excel file contains the numerical data used for the creation of the figures in the paper. The file contains the following sheets:

Fig1A:
The median bias between the real CO2 mole fraction and the estimated one in summer as a function of the height of the hypothetic tower (columns) and the relative height within the PBL for which the mole fraction is extrapolated (‘estimation height’) (rows) from the measurements at the top of the tower (μmol mol‑1). Negative sign means underestimation by the measurements. Data for the top left panel in Figure 1.

Fig1B:
The median bias between the real CO2 mole fraction and the estimated one in winter as a function of the height of the hypothetic tower (columns) and the relative height within the PBL for which the mole fraction is extrapolated (‘estimation height’) (rows) from the measurements at the top of the tower (μmol mol‑1). Negative sign means underestimation by the measurements. Data for the top right panel in Figure 1.

Fig1C:
12 UTC PBL-height statistics for all summer days during the period of 2006-2008 and for the days of the flights. Data for the bottom left panel in Figure 1.

Fig1D:
12 UTC PBL-height statistics for all winter days during the period of 2006-2008 and for the days of the flights. Data for the bottom left panel in Figure 1.

Fig2A:
Empirical frequency distribution of the differences between the CO2 mole fraction measured at a given height and the mid-PBL CO2 mole fraction determined from the aircraft vertical profiles for summer (μmol mol‑1). Data for the left panel in Figure 2.

Fig2B:
Empirical frequency distribution of the differences between the CO2 mole fraction measured at a given height and the mid-PBL CO2 mole fraction determined from the aircraft vertical profiles for winter (μmol mol‑1). Data for the left panel in Figure 2.

Fig3A:
Empirical probability of the cases when the bias does not exceed 0.5 μmol mol-1 as the function of the height of the tower (columns) and the estimation height relative to the height of the PBL (rows) for summer. Data for the top left panel in Figure 3.

Fig3B:
Empirical probability of the cases when the bias does not exceed 1.0 μmol mol-1 as the function of the height of the tower (columns) and the estimation height relative to the height of the PBL (rows) for summer. Data for the top right panel in Figure 3.

Fig3C:
Empirical probability of the cases when the bias does not exceed 0.5 μmol mol-1 as the function of the height of the tower (columns) and the estimation height relative to the height of the PBL (rows) for winter. Data for the bottom left panel in Figure 3.

Fig3D:
Empirical probability of the cases when the bias does not exceed 1.0 μmol mol-1 as the function of the height of the tower (columns) and the estimation height relative to the height of the PBL (rows) for winter. Data for the bottom right panel in Figure 3.

Fig4A:
The median bias between the real CO2 mole fraction and the estimated one using the VTT concept as a function of the height of the hypothetic tower (column) and the relative height within the PBL for which the mole fraction is extrapolated (‘estimation height’) (rows) from the measurements at the top of the tower for summer (μmol mol‑1). Negative sign means underestimation by the measurements. Data for the left panel in Figure 4.

Fig4B:
The median bias between the real CO2 mole fraction and the estimated one using the VTT concept as a function of the height of the hypothetic tower (column) and the relative height within the PBL for which the mole fraction is extrapolated (‘estimation height’) (rows) from the measurements at the top of the tower for winter (μmol mol‑1). Negative sign means underestimation by the measurements. Data for the right panel in Figure 4.

Fig5A:
Difference of the median biases of the estimations applying and not applying the VTT concept as a function of the height of the hypothetic tower (column) and the relative height within the PBL for which the mole fraction is extrapolated (‘estimation height’) (rows) from the measurements at the top of the tower for summer (μmol mol‑1). Positive sign indicate that the application of the VTT concept improves the estimation. Data for the left panel in Figure 5.

Fig5B:
Difference of the median biases of the estimations applying and not applying the VTT concept as a function of the height of the hypothetic tower (column) and the relative height within the PBL for which the mole fraction is extrapolated (‘estimation height’) (rows) from the measurements at the top of the tower for winter (μmol mol‑1). Positive sign indicate that the application of the VTT concept improves the estimation. Data for the right panel in Figure 5.

Fig6A:
Empirical probability of the cases when the bias does not exceed 0.5 μmol mol-1 at the application of the VTT concept as the function of the height of the tower (columns) and the estimation height relative to the height of the PBL (rows) for summer. Data for the top left panel in Figure 6.

Fig6B:
Empirical probability of the cases when the bias does not exceed 1.0 μmol mol-1 at the application of the VTT concept as the function of the height of the tower (columns) and the estimation height relative to the height of the PBL (rows) for summer. Data for the top right panel in Figure 6.

Fig6C:
Empirical probability of the cases when the bias does not exceed 0.5 μmol mol-1 at the application of the VTT concept as the function of the height of the tower (columns) and the estimation height relative to the height of the PBL (rows) for winter. Data for the bottom left panel in Figure 6.

Fig6D:
Empirical probability of the cases when the bias does not exceed 1.0 μmol mol-1 at the application of the VTT concept as the function of the height of the tower (columns) and the estimation height relative to the height of the PBL (rows) for winter. Data for the bottom right panel in Figure 6.

