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The study by van der Woude et al. (2022) described the CarbonTraker Europe High-
Resolution (CT-HR) system that estimates carbon dioxide exchange over Europe at high-
resolution (0.1 x0.2) in near real-time (about 2-months latency). The system includes a
dynamic fossil fuel emission model, hourly net biosphere exchange (NEE), and an ocean
flux. All these flux components are hourly. The high spatiotemporal resolution is realized
by incorporating easily available statistics on economic activity, energy use, weather, and
land cover map. The study evaluated the CT-HR in several aspects, including: 1)
comparing the simulated CO2 to atmosphere CO2 observations at ICOS sites; 2) analyzing
the 2018 Europe drought signal; 3) analyzing fossil fuel emission anomalies due to the
COVID lockdown; and 4) comparing the hourly fluxes against observations from a flux
tower at a city center. Overall, the paper is well written. The low-latency high-resolution
data will facilitate the high-resolution atmospheric flux inversions, and the near-real time
aspect can provide rapid information on carbon cycle changes over Europe. My main
concern is the uncertainty quantification and the evaluation of the high spatiotemporal
resolution aspect of the product. Please see my detailed comments below. 

 

For each of the flux components, it would be critical to have uncertainty estimation in
order to use them in the atmospheric flux inversions and provide useful information on
carbon cycle changes, which are the two applications envisioned by the authors. To
some degree, the uncertainty is as important as the absolute flux estimation itself for
atmospheric flux inversion application. So I would suggest adding uncertainty
estimation in the product that propagate the uncertainty of the input data to the
uncertainty of the end products.
The evaluation of the high spatiotemporal feature of the product is not sufficient. The
paper underwent extensive effort to evaluate the product, but the evaluation is mainly
on large spatial and monthly time scale (except the tower comparison and partially the
ICOS comparison), which are actually mainly from the input dataset. For example, the
2018 drought was evaluated on an aggregated region, the COVID signal was also
evaluated on the continental scale by comparing to the published results. As the high
spatiotemporal feature is the main advancement, I would recommend adding more



evaluation at finer spatiotemporal scales. For example, the observations from flux
towers can be used to evaluate the hourly NEE from SIB4.
It is not clear how the diurnal cycle of SIB4 was calculated, and what is the temporal
frequency of SIB4 output. Is the original SIB4 output monthly or daily?
Figure 6 shows that the HR almost has the same mean RMSE as the PRI, but the text
claims that the CT-HR performs better. It would be informative to include the exact
RMSE from PRI and CT-HR when comparing to ICOS network in the text.
Figure 7 shows that all three fluxes give very similar results during well-mixed hours,
but it is hard to tell which one has better performance at the bottom two panels since
the scale is so large. I would suggest adding panels to show the difference between the
simulated run and the measurements. I would also suggest discussing RMSE of CO2
forced by these three fluxes during well-mixed hours and during night and early
morning.
It is strange that the “Flat” fluxes seem to have the same performance as the “full res”
in December, which seem to indicate potential large errors in boundary layer height. I
would suggest evaluating boundary layer height information used in STILT and isolate
the impact of transport and fluxes on the flux errors shown in Figure 7.
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