
We would like to thank Reviewer 1 for the insightful comments which helped us a lot to 

improve the manuscript. Below you will find our response to each comment. The 

reviewer’s comments are shown in italic and the responses are shown in bold letters. 

 

# Reviewer1 

[R1-M1] The manuscript evaluates yield potential and water use efficiency of bioenergy crops 

Miscanthus and switchgrass at global scale using H08 model. The study reads as an adaptation 

of Trybula et al 2017 to H08 model and calibrating model for field cites from multiple countries 

to expand to global scale simulation. My major concerns are whether the model 

parameterization from Trybula et al for Midwest US weather suitable for global scale (specific 

comments below) and is the general water stress accounting model is reasonable for perennial 

bioenergy crops. The manuscript is well organized and easy to read. 

Response: We thank you for taking time to review this manuscript. Our primary 

goal is to improve H08 to better simulate the second-generation herbaceous 

bioenergy crop yield, which is a critical variable in estimating global bioenergy 

potential. The study of Trybula et al. (2015) provides us valuable information for 

our work. 

 

Regarding your first concern, as you can find in Table 1, our finalized parameters 

contains both reference from Trybula et al. (2015) and our own calibration. In the 

revised manuscript, we identified the site’s climate zone and added such 

information in Fig. 3 and Fig. 4. As can be seen in Fig. 4, the performance of our 

simulation is good, which demonstrates this parameterization scheme has the 

capability of global application. Regarding your second concern, as shown in Fig. 

3 and Fig. 4, the simulation results agree well with observation hence the water 

stress method is valid for perennial bioenergy crops.  

Specific Comments:  

[R1-S1] Selection of hydrologic model H08: Authors mentions H08 as a state-of the art model 

multiple times in the manuscript. Of the available hydrology models, what makes H08 state of 

the art model? Additional discussion would be helpful 



Response: The strength and uniqueness of the H08 is its considerations of human 

activities (or water management) including reservoir operation, aqueduct water 

transfer, seawater desalination, and water abstraction for irrigation, industry, and 

municipality (Hanasaki et al., 2008a, 2008b, 2010, 2018a, 2018b). Indeed, H08 

contains most extensive water management options among the global hydrological 

models [WaterGAP (Alcamo et al., 2003; Döll et al., 2003, 2012, 2014), LPJmL 

(Gerten et al., 2004; Rost et al., 2008; Biemans et al., 2011), PCR-GLOBWB (van 

Beek et al., 2011; Wada et al., 2011, 2014), WBM-plus (Vörösmarty et al., 1989; 

Wisser et al., 2010), HiGW-MAT (Pokhrel et al., 2012a, b, 2015), and others] 

We have added text from line 81 to line 83. 

[R1-S2] The study primarily focuses on bioenergy production potential and water use 

efficiency. The water use efficiency is estimated using simple scenario analysis of with and 

without water stress (through irrigation). I am wondering whether specific crop model could 

be better suited for such analysis rather than hydrologic model 

Response: The direct goal of this study is to add a function to H08 to simulate the 

second-generation herbaceous bioenergy crop yield. Our long-term goal is to 

investigate the bioenergy-water tradeoffs at global scale making full use of the 

capability of H08 as a global hydrological model. We agree with you that it might 

be better to use specific crop model, if one wish to investigate the water use 

efficiency at site or watershed scale, but this is not the case of this study. 

[R1-S3] It will be nice if authors list the goals and objectives of the manuscript 

Response: Thanks for your comment. We added them at the beginning of the last 

paragraph in the introduction section. 

[R1-S4] Enhancement of H08 for miscanthus and switchgrass: a. Authors chose potential heat 

units to maturity as 1830 and 1400 for miscanthus and switchgrass respectively based on 

Tryubla et al (2015). The HU for Trybula et al was estimated for continental climate with 

winter crop senescence. Is this valid for other climates? b. The water stress representation is 

similar to many hydrological models with stress as direct function of actual ET/potential ET. 



The crop water stress tolerance and impact on biomass production is crop specific. Some 

additional discussion of the stress functions for specific crops will be interesting since WUE is 

major focus of the study.  

Response: Thanks for your insightful comments. Regarding comment a, 

adopting the HU identified by Trybula et al. (2015) to the entire globe seems 

valid based on the results from Fig. 4. HU determines the cropping duration, 

hence critically sensitive to the results. The good agreement between simulation 

and observation at various climatic zones indicate the validity of HU setting. 

Regarding comment b, we agree with you that water stress tolerance should be 

crop specific (such as implication from Hastings et al., 2009). Ideally speaking, 

the relationship between water stress and yield must be carefully monitored and 

modeled. However, such monitoring and modeling studies are not available, as 

far as we know, and if available, it must be quite challenging to extend the model 

for global application. This is why many earlier studies (such as Anderson et al., 

2007; Yao et al., 2010) and other generic/global models like MISCANMOD 

(Clifton-Brown et al., 2004), SWAT (Neitsch et al., 2011), and LPJml (Bondeau 

et al., 2007) all adopt a crop-unspecific formulation. For example, in 

MISCANMOD, crops are affected by water stress when soil moisture deficit is 

more than 0.3, Similarly, we adopted a value of 0.25 in this study. 

 

Finally, as mentioned earlier, although shown in text, estimation of WUE is not 

the final objective of this model development. Rather this paper is intended to 

describe a model extension of H08 to properly simulate biomass crop yield. The 

results of WUE are shown since it is calculatable with a stand-alone model. 

 

We added the abovementioned discussion in lines 273-275, and lines 288-289. 

[R1-S5] 2.5 Simulation and analysis: why authors chose to reduce interannual variability in 

temperature?   

Response: Thanks for your comment. As noted by the manual of H08 

(http://h08.nies.go.jp/h08/manual.html), we used the mean meteorological data 



to avoid the extreme cold air temperatures in early spring. Following the 

comment of Reviewer 1 and Reviewer 2, in the revised manuscript, we 

conducted the simulations annually and also revised corresponding text. 

[R1-S6] Results and discussion: I appreciate authors efforts to list all model parameters and 

compare parameters and simulation results with literature. The optimal RMSE and R 

performance after calibration is on lower side especially for switchgrass.  

Response: We presented the parameters set and references in Table 1 and Table 

2. Yes, the yield is on lower side especially for switchgrass (Panicum virgatum) 

after calibration. We think this is more accurate compared with the lower 

observed yield shown in Fig. 4b. 

[R1-S7] In section 3.2 authors claim “over estimation and underestimation tendencies having 

been successfully fixed” for H08 model, this seems to be a strong claim considering low 

performance indicators. I agree the improved version is better than original H08 simulations. 

Figure 4 simulated yield relative error well distributed along the 0 line, the range is -100 to 

+100 and the x axis relatively small and that makes the lines look closer to 0 relative error. 

Response: First, we appreciate your agreement on the improvement of the 

simulation. Second, based on your comment, we have enlarged the x axis in Fig. 

4 and modified the corresponding text. 

[R1-S7] Section 3.3: “the land available for calculation was set as 10% of the pastureland and 

cropland” any specific justification for choosing this? 

Response: Thanks for your comment. The reason is to make the comparison 

meaningful since this land set was reported in MISCANMOD country yield 

estimation (Clifton-Brown et al., 2004). 
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Thank you very much for your comments and suggestions. 

Sincerely yours, 

Zhipin Ai (on behalf of the co-authors) 


