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General comments: This paper presents a comprehensive evaluation of the new model
version, LPJmL4, which shows the strengths and shortcomings of the model and iden-
tifies the need of further model improvement. This evaluation mainly focuses on stocks
and flows of carbon and water in natural and managed ecosystems at various temporal
and spatial scales, providing an elegant example of DGVM assessment.

Specific comments: I have two concerns on the manuscript.

1. The increasing crop production trend as mainly driven by the agricultural Green
Revolution did not seem to simulate well, for wheat, e.g., China, India, France, Pak-
istan and Germany in Fig.12a, and for maize, most countries in Fig.12b, and for rice,
most countries in SI-Fig.72. Are there any representations of the Green Revolution in
the model like other models (Gray et al., 2014; Zeng et al., 2014)? And/or do the driv-
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ing datasets include management practices (high-yield variety selection, irrigation and
fertilizer and pesticide application)? Please provide more details in Section 2.1 and/or
discuss this in Section 3.8.

2. The scale mismatch problem between site observed data and model simulated re-
sults as mentioned in Line 122-132 makes the comparison of vegetation carbon and
aboveground biomass in Fig.4a-b much more difficult. One possible method to avoid
such mismatch may be to calibrate and validate the model using site specific climate,
edaphic, vegetation and management datasets. With site and/or regional calibrated pa-
rameters, the comparison between observed and simulated results would make more
sense.

Technical corrections and some minor comments:

1. Please introduce each abbreviation in the manuscript text after it is first used. For
example, FAPAR was firstly used in Line 29, not Line 106; GPP firstly in Line 117, not
in 163;NEE in Line 108 is better after net ecosystem exchange and could avoid in Line
181. Please also check other abbreviations.

2. FAOstat in Line 110 may be better for FAOSTAT;

3. In Line 189 “a empirical model” should be an empirical model;

4. The citation for HWSD data (Line 189) is better for: FAO/IIASA/ISRIC/ISSCAS/JRC,
2012. Harmonized World Soil Database (version 1.2). FAO, Rome, Italy and IIASA,
Laxenburg, Austria;

5. There is double “a” in Line 201, double “in” in Line 313, delete one;

6. CALM and IPA are firstly used in Line 219; GFED and CCI in 226;

7. A period should be at the end of Line 309;

8. “soil organic carbon” in Line 188 can be short for SOC;
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9. Soil carbon pool can also compare to (Tian et al., 2015);

10. Line 391 SI-Fig.86 might be SI-Fig.66a for biomass? Also check other SI-Figs.

11. Add linear regression coefficients of slope, intercept, R square (R2), P value and
root mean square error (RMSE) for Fig. 4; For Fig.4c, to provide a side by side sub-plot
of GPP from MTE against observed data (in SI) can be beneficial.

12. Line 501 MENA is better separated for ME and NA.

13. Section 3.5 may be too short. Add more details on permafrost area and active-layer
depth dynamics.

14. Line 546-547 used PgC p.a., and Line 551 PgC yr-1, please keep consistency.

15. Please provide full name for “FM” in Fig.12 caption and “resp.” in Line 614.
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