
Response to Referee Comment #1: 
We thank the referee for the careful review and insightful suggestions. We believe that addressing the 

comments will strengthen the paper and improve the clarity of our key findings. From the reviewer’s 

comments, we can see that we did not explain some aspects sufficiently well.  Below, we provide a 

point-by-point response to each comment, indicating the changes that we will make in the revised 

manuscript to address the referee’s questions and suggestions. 

Sincerely, 

Dr. Cong Jiang (on behalf of all co-authors) 

 

Major Comments: 

1) The study differentiates forest types by adjustments to LAI. All other aspects of forest functioning 

(i.e., rooting depths, sensitivities to low soil moisture anomalies, water needs, etc.) are presumed to be 

identical. My intuition tells me that these other factors do matter for accurate simulation of the 

hydrological fluxes this paper seeks to explore. The sensitivity tests demonstrate to me that uncertainty 

attributable to rooting depths alone greatly overwhelms the differences estimate across forest types. I 

understand the desire for a simple modeling framework to estimate the benefits of forest management, 

but this seems maybe too simplistic. Is there a way to better represent the functional differences across 

the forest types beyond canopy LAI? 

Reply to Q1: 

We thank the reviewer for summarizing our approach and highlighting her/his concerns so concisely.  

 

Of course, forests differ in many functional traits beyond canopy LAI which affect water partitioning; 

including those that we also consider (e.g. rooting depth) and others which we do not (stomatal 

conductance, VPD sensitivity, and tolerance to soil water stress). In this study, however, our intention 

was to adopt a parsimonious and generic framework to assess the dominant effects on water partitioning 

in our study area through a modelling experiment, rather than to reproduce detailed species-specific 

physiology. In our revision, we will make this exploratory nature of the study clearer. Our tracer-aided 

framework is new, though based on the proven and widely-applied EcoPlot model. In this application 

we sought to systematically explore variation in three key dimensions of forest characteristics that 

strongly influence water fluxes in out study area: (i) canopy density (via LAI scaling factors), (ii) rooting 

distribution (via the β parameter), and (iii) generic forest type (broadleaf, conifer, agroforest, each 

represented by distinct MODIS-derived and bias-corrected LAI time series). 

 

In the revision, we will acknowledge that this simplified representation does not capture all species-

level effects. However, the modelling experiment was deliberately designed to test the relative influence 

of canopy and rooting traits under comparable conditions, and to provide scenario-based insights into 

long-term water partitioning under alternative management strategies in a data-limited setting. We will 

strengthen the Discussion to acknowledge this limitation and to note that incorporating additional 

functional traits (e.g., stomatal conductance, VPD sensitivity) may be critical at other sites and is 

therefore an important avenue for future model development. We will also adjust the title of the paper 

to reflect its more exploratory nature.  

 

2) The LAI scaling that is performed is the only major factor that differentiates the forest types. I was 

unclear on exactly how this scaling was performed and justified. Given that this is the only primary 

difference considered I would expect to see a strong justification of the approach. 

Reply to Q2: 

We thank the reviewer for raising this point. To clarify, the differentiation of forest types in our study 

was not only based on LAI scaling, but also on the use of forest-type–specific LAI time series derived 

from the MODIS product (2000–2024), which capture realistic seasonal and interannual variability. The 

LAI scaling was then applied to these type-specific trajectories to represent changes in stand density 

within a given forest type (e.g., thinning or regeneration), rather than to differentiate forest types per se. 

Thus, forest type is represented by distinct observed LAI trajectories (broadleaf, conifer, agroforest), 

while the scaling factors capture management-induced density changes. We would also emphasize that 

the LAI changes should also be interpreted in the context of the different rooting depths. We will ensure 

that this is clearer in the revision.  



A similar LAI scaling factor method has been used in tracer-aided modelling by the author team before; 

for example, Neill et al. (2021) applied scaling factors of 0.04–1.37 with EcH2O-iso to examine the 

effects of natural forest regeneration on water flux partitioning, water ages, and hydrological 

connectivity. In our case, the applied scaling range (0.2–1.8) is deliberately broader, allowing us to 

explore canopy density scenarios from strongly thinned to very dense stands. The potential maximum 

LAI of forests is difficult to define, as it depends not only on stand age, tree density, and site conditions, 

but also on broader environmental gradients such as soil fertility, acidity, and precipitation. 

Nevertheless, values up to 9.5 m² m⁻² have been reported for mature Central German beech forests 

(Leuschner et al., 2006). Thus, although our scaling range is intentionally broad, the resulting scaled 

LAI values remain within the variability observed in European forests and provide a plausible envelope 

for management-induced changes in canopy density. 

We will expand Section 3.3 to explicitly explain the derivation and justification of this scaling range, 

and to emphasize that the scaled LAI values remain within realistic ranges for each forest type and also 

include this in the discussion in the revision 

Reference:  

Neill, A. J., Birkel, C., Maneta, M. P., Tetzlaff, D., & Soulsby, C. (2021). Structural changes to forests 

during regeneration affect water flux partitioning, water ages and hydrological connectivity: Insights 

from tracer-aided ecohydrological modelling. Hydrology and Earth System Sciences, 25(9), 4861-4886. 

https://doi.org/10.5194/hess-25-4861-2021 

Leuschner, C., Voß, S., Foetzki, A., & Clases, Y. (2006). Variation in leaf area index and stand leaf 

mass of European beech across gradients of soil acidity and precipitation. Plant Ecology, 186(2), 247-

258. https://doi.org/10.1007/s11258-006-9127-2 

 

Specific Comments: 

Q3. Line 45: The use of “resilience” here is a little unclear to me. Are you talking about resilience of 

the vegetation or resilience of human-accessible water? 

Reply to Q3: 

Thank you for point this out. In our study, we use “ecohydrological resilience to drought” in an 

ecohydrological sense (as defined in Tetzlaff et al., 2024), referring to the ability of the soil–plant–water 

system to sustain green-water use (evapotranspiration) while maintaining blue-water availability 

(runoff, recharge) under drought stress. This definition goes beyond vegetation or human-accessible 

water alone by considering their coupled dynamics. We will clarify this in the Introduction in the 

revision. 

The revised text will read: 

“Consequently, forest management decisions, (e.g., afforestation, thinning, species selection etc.) can 

significantly affect water yield, the partitioning into blue (runoff, groundwater recharge) and green 

(evapotranspiration) water fluxes, and the ecohydrological resilience to drought (Tetzlaff et al., 2024) 

— the ability of soil–plant–water system to sustain key hydrological and ecological functions under 

stress (Falkenmark & Rockström, 2006; Neill et al., 2021)).” 

 

Q4. Line 51 – 52: The central hypothesis of this work seems to be “does land management use and 

forest management impact water fluxes?” Here you are stating that this is the case. Consider rewording. 

Reply to Q4:  

We thank the reviewer for the detailed observation. We agree the current phrasing may read as a 

statement of fact, and we will reword it to highlight research motivation instead of a conclusion. 

The revised text will read: 

“Because land use practices—particularly forest management—are expected to strongly influence water 

partitioning, it is important to assess their impacts under changing hydroclimatic conditions in order to 

evaluate the ecohydrological resilience of water and land systems, especially in drought-prone areas.” 

 

Q5. Line 65: To my knowledge, EcH2O-iso does include species defined root water uptake functions. 

This sentence makes it sound as if that is not the case. Please edit if I am right about this. 

Reply to Q5: 

We thank the reviewer for pointing this out.  

https://doi.org/10.5194/hess-25-4861-2021
https://doi.org/10.1007/s11258-006-9127-2


You are correct that EcH2O-iso includes species-defined root water uptake functions, where total 

transpiration is first calculated from the energy balance and then partitioned across soil layers based on 

soil water content and an exponential root distribution parameter (Kroot). Our sentence was imprecise 

and we will revise it to clarify that, while EcH2O-iso (and other models such as mHM) incorporate root 

water uptake functions, the dynamic and plastic nature of root system development (e.g. interannual 

variability in maximum rooting depth under different management or climate conditions) remains 

inadequately represented. 

In addition, our model EcoPlot-iso differs in structure: because it does not include an energy-balance 

module, total transpiration is not calculated a priori. Instead, we use an alternative “bucket-style” 

parameterisation, where transpiration is sequentially satisfied from upper to deeper soil layers according 

to the relative soil moisture availability (STO/Smax) of each layer, while evaporation is governed by 

canopy fraction and topsoil water content (Eqs. S5–S9). 

The revised text will read: 

“Although many ecohydrological models include parameterised root water uptake functions (e.g., mHM, 

EcH2O-iso), the dynamic and plastic nature of root distribution and maximum rooting depth is usually 

simplified. In contrast, EcoPlot-iso applies a bucket-style approach without an explicit energy balance, 

and in this study, we extend the model with a new parameterisation to explicitly account for rooting 

depth variability across contrasting forest management scenarios.” 

 

Q6. Lines 62-93: This all feels more like discussion to me. The central aim of the paper is about how 

forest management impacts water cycling. These paragraphs are a good discussion of model complexity 

that are relevant but tangential to the central aim. I would recommend that the authors consider 

reorganizing. 

Reply to Q6: We thank the reviewer for this constructive suggestion. The current text in Lines 62–93 

was intended to introduce the challenges of modelling ecohydrological processes and forest-

management scenarios and to motivate our use of a tracer-aided, intermediate-complexity model. We 

agree that the present level of technical detail is better placed in the Discussion. We will shorten Lines 

62–93 to 3-4 sentences so the Introduction remains tightly focused on the study aim (how forest 

management affects water cycling), and we will move the detailed material on model complexity, root-

uptake function, and tracer-based methods into the Discussion to compare alternative modelling 

approaches and to highlight limitations and remaining research gaps. 

 

Q7. Line 172: Are these depth variations selected by the user? How do we know that they are 

appropriate to capture vertical variations in soil isotopic compositions and root water uptake? 

Reply to Q7: 

Thank you for this helpful comment. The vertical discretization into three soil layers (0–10 cm, 10–30 

cm, and 30–100 cm) follows the standard configuration of EcoPlot-iso, which has been successfully 

applied in several recent studies in this region (e.g., Landgraf et al., 2023). Multi-layer soil structures 

of this type are also common in widely applied hydrological and land surface models. For example, 

Noah-MP typically employs a four-layer scheme (0–10, 10–40, 40–100, and 100–200 cm), and CLM 

also uses a comparable multilayer configuration, although the exact depth intervals differ. 

Moreover, in this study soil water isotopes were sampled at finer vertical resolution (0–5, 5–10, 10–20, 

20–30, and 30–50 cm; line 233). Soil moisture was measured with handheld probes at 0–10 cm and 

with permanently installed sensors at 15–20 cm and 40–100 cm (Table S1). These depths and 

observations align with the three model layers (0–10, 10–30, 30–100 cm), providing higher-resolution 

observations within each layer to support calibration and validation of soil moisture and soil water 

isotopic dynamics. We will double check that this is clarified in the revision.  

Overall, such discretizations have proven effective for representing vertical variations in soil moisture, 

and isotopic compositions. Although the discretization can be adjusted in principle, we adopted this 

configuration to ensure comparability with previous applications and consistency with established 

practice. 

Reference: 

Landgraf, J., Tetzlaff, D., Birkel, C., Stevenson, J. L., & Soulsby, C. (2023). Assessing land use effects 

on ecohydrological partitioning in the critical zone through isotope-aided modelling. Earth Surface 

Processes and Landforms, 48(15), 3199–3219. https://doi.org/10.1002/esp.5691 

https://doi.org/10.1002/esp.5691


Niu, G. Y., Yang, Z. L., Mitchell, K. E., Chen, F., Ek, M. B., Barlage, M., ... & Xia, Y. (2011). The 

community Noah land surface model with multiparameterization options (Noah ‐MP): 1. Model 

description and evaluation with local ‐ scale measurements. Journal of Geophysical Research: 

Atmospheres, 116(D12). https://doi.org/10.1029/2010JD015139 

 

Q8. Section 3.2: Do the different vegetation classes differ in any ways other that the beta term defining 

the decay of root water uptake demand?  

Reply to Q8: 

Yes — each vegetation class / site is calibrated separately. Calibration includes not only the β decay 

parameter but also additional vegetation and soil parameters (Table S3). We will clarify that vegetation 

classes differ by these broader sets of parameters, not only by the β root-decay term. 

In our study, EcoPlot-iso was applied to four contrasting land-use sites: broadleaf forest, cropland, 

agroforestry, and grassland. The broadleaf forest site was used as the baseline; from its calibration we 

retained the 100 best-performing simulations and corresponding parameter sets. As we know, this site 

represents a mature forest, for which β = 0 was set, implying no constraints on transpiration from root 

distribution within the 0–100 cm soil profile. 

For the forest management scenarios, we then varied three key dimensions of forest characteristics — 

generic forest type, forest density, and root distribution — considered separately. This allowed us to 

test how differences in other vegetation canopy and root distribution and influence water uptake and 

ecohydrological resilience. 

 

Q9. Line 193: I’m a little unclear from this description if the model simulates multiple vegetation classes 

within the same simulation. This sounds like only one is possible. How then does this support study of 

intercropping that you discuss previously? 

Reply to Q9: 

EcoPlot-iso is applied at the plot scale and typically represents a single dominant vegetation type per 

simulation, rather than explicitly simulating multiple vegetation classes within the same run. For 

agroforestry or intercropping, this is approximated by applying MODIS-derived LAI and calibrating 

canopy and soil parameters to represent mixed crop–tree systems, rather than simulating multiple 

vegetation types simultaneously. We will clarify this point and the agroforestry simulations more clearly 

in the revised manuscript (Methods section 3.3). 

 

Q10. Line 218: The model computes E/T from PET? I’m guessing it uses some downregulation of PET 

to AET based on soil moisture in the root zone? Please specify the approach. Is there any consideration 

for how different canopy structures impact E/T? This was mentioned previously as an important 

consideration for understanding how forest management strategies impact water cycling and resilience. 

Reply to Q10: 

We will clarify in the Methods how PET is downregulated to AET and how canopy structure influences 

the E/T partitioning.  

Specifically, a new paragraph and a summary table with variable definitions and governing equations 

will be added in the Supplementary Material (Table S2; Eqs. S1–S12), describing how interception, 

evaporation, transpiration, and soil evaporation are constrained by canopy storage and soil-moisture 

conditions. In brief, PET is partitioned into canopy and soil fractions based on canopy surface cover 

fraction SCF derived from LAI via Beer’s law, and differences in canopy structure among management 

scenarios (broadleaf, conifer, agroforestry) are represented through their LAI time series (thus SCF), 

interception capacity, and rooting-depth distributions, which together control the E/T partitioning. 

Text to be added in the Methods:  

“In EcoPlot-iso, canopy surface cover fraction (SCF) is derived from LAI using Beer’s law with an 

extinction coefficient rE (Eq. S1). Maximum canopy storage is determined by SCF and an interception 

threshold parameter α. Interception is represented by a nonlinear saturation-type function (Eq. S2), 

whereby precipitation is first stored in the canopy until maximum canopy storage is reached, and any 

excess is routed as throughfall. Potential evapotranspiration PET is partitioned into canopy and soil 

fractions according to SCF (Eqs. S3 and S4). The canopy fraction drives evaporation from the 

interception store and transpiration from the soil layers, while the soil fraction drives evaporation from 

https://doi.org/10.1029/2010JD015139


the upper soil layer (Eqs. S5–S9). Actual fluxes are constrained by water availability: interception 

evaporation depends on canopy storage, transpiration is sequentially satisfied from the upper to deeper 

soil layers according to the relative soil-moisture availability (STO/Smax) of each layer, and soil 

evaporation is limited by moisture availability in the upper soil. Surface runoff is represented using a 

Hortonian threshold approach, where precipitation in excess of infiltration capacity is routed as runoff 

(Eq. S10). Preferential flow is triggered when throughfall exceeds a threshold, with a calibrated 

parameter controlling the bypass proportion (Eq. S11). Percolation, compartment flow and groundwater 

recharge are represented as storage–discharge relationships, where outflows are parameterised as power 

functions of soil or groundwater storage (Eqs. S12-S14). Full variable definitions and governing 

equations are provided in the Supplementary Material (Eqs. S1–S14).” 

Table S2. Ecohydrological processes in EcoPlot-iso: variable definitions and governing equations 
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Q11. Section 3.2 (line 189-199): Is there a reference for this root depth model? The equations look very 

similar to the water uptake equations of the SWAT model. 

Reply to Q11: 

The exponential root depth function that we implemented in EcoPlot-iso builds on earlier root uptake 

formulations, where uptake was assumed to decline with depth either linearly (Hoogland et al., 1981; 

Prasad, 1988) or exponentially (Li et al., 1999; Wu et al. 1999). Our implementation follows this 

exponential form and is conceptually similar to those used in models such as EcH2O-iso and SWAT. 

In EcoPlot-iso, the β term serves as a fitted extinction coefficient and is the only parameter estimated 

in the root uptake function, representing the exponential decline of root uptake efficiency with depth. 

We will revise Section 3.2 to include the relevant references and clarify this. 

Reference: 

Hoogland, J. C., Feddes, R. A., & Belmans, C. (1981, March). Root water uptake model depending on 

soil water pressure head and maximum extraction rate. In III International Symposium on Water supply 

and Irrigation in the open and under Protected Cultivation 119 (pp. 123-136). 

https://doi.org/10.17660/ActaHortic.1981.119.11 

Prasad, R. (1988). A linear root water uptake model. Journal of Hydrology, 99(3-4), 297-306. 
https://doi.org/10.1016/0022-1694(88)90055-8. 

K. Y. Li, J. B. Boisvert, and R. De Jong. 1999. An exponential root-water-uptake model. Canadian 

Journal of Soil Science. 79(2): 333-343. https://doi.org/10.4141/S98-032 

Wu, J., Zhang, R. & Gui, S. Modeling soil water movement with water uptake by roots. Plant and Soil 

215, 7–17 (1999). https://doi.org/10.1023/A:1004702807951 

 

Q12. Line 220: Linear interpolation? 

Reply to Q12: Yes, we will incorporate this in the revised manuscript. 

The revised text will read: 

“The Leaf Area Index (LAI) was obtained from the MODIS 8-day resolution dataset and linearly 

interpolated to daily timesteps.” 

 

Q13. Line 226-229: Do you know the make and model of the moisture probes? Different probes 

represent different soil volumes. 

Reply to Q13: Yes, we know the make and model of the soil moisture devices and will add the info into 

the revised text. Surface soil moisture (0–10 cm) was measured using a Theta ML3 handheld probe. 

For subsurface soil moisture, permanently installed probes were used: SMT-100 sensors (Umwelt-

Geräte-Technik GmbH) for forest and grassland sites, and CS650 probes (Campbell Scientific) for 

agroforestry and crop sites. We will add this information in the Methods section (Lines 226–229) and 

also update Table S1 (Soil Moisture Measurement Devices and Aggregation Methods) in the 

Supplementary Material. 

The revised text will read: 

“Near surface soil moisture (0–10 cm) was measured using a handheld soil moisture device (Theta 

handheld probe ML3 Sensor) on a monthly basis during two periods of more detailed observations in 

2018–2019 and in 2021. Additionally, data were obtained from permanently installed soil moisture 

probes: SMT-100 at forest and grassland sites, and CS650 at agroforestry and cropland sites. 

Measurements were recorded at 15-minute intervals with two replicates per depth. To facilitate data 

https://link.springer.com/article/10.1023/A:1004702807951#auth-Jinquan-Wu-Aff1
https://doi.org/10.17660/ActaHortic.1981.119.11
https://doi.org/10.1016/0022-1694(88)90055-8
https://doi.org/10.4141/S98-032
https://doi.org/10.1023/A:1004702807951


processing and consistency, all soil moisture datasets were aggregated into daily mean values, resulting 

in one VWC value per site and soil depth. Details of the measurement devices, depth intervals, and 

aggregation methods is summarized in Table S1.” 

 

Q14. Line 239: The abstract reads “simulation of transpiration across forests with different rooting 

distribution, stand ages, and species compositions.” I’m just finished reading through the model 

description and I’m unclear if the model can simulate different species co-occuring within plots. It 

sounds like the answer is no. If that’s the case, then the line in the abstract may be a little misleading. It 

can handle species-level rooting distributions, but only if the forest is a monoculture. I understand this 

is the common condition in many European forests, but in many other parts of the world this is not the 

case. 

Reply to Q14: 

We agree that the wording in the abstract may be misleading; apologies for this error. EcoPlot-iso could, 

in principle, be applied to simulate mixed-species stands, since it operates at the plot scale where a wide 

range of ecohydrological parameters (e.g., canopy, rooting, and soil properties; see Table S2 can be 

calibrated at the plot-scale using a Monte Carlo approach, rather than being rigidly tied to a single forest 

type. However, the scenarios in this study did not simulate multiple species co-occurring within the 

same stand. Instead, we represented generic monoculture scenarios, where forest type (broadleaf, 

conifer, agroforestry), stand density, and rooting distributions were varied. We also agree with the 

reviewer’s point that this assumption reflects conditions in many European forests, but may be less 

representative of regions with high species diversity. 

To address these, in the revised manuscript we will: 

• clarify in the abstract that transpiration is simulated across generic forest scenarios with 

contrasting forest types, stand density, and rooting distributions, rather than across mixed-

species stands; 

• emphasize in the Methods that the current simulations are based on monoculture scenarios; and 

• explicitly note this limitation in the Discussion, while also highlighting that EcoPlot-iso could 

be extended to simulate mixed-species stands in future applications. 

Addition to the Discussion (to be included): 

“While this study focused on monoculture scenarios (broadleaf, conifer, agroforestry) for clarity and 

comparability, EcoPlot-iso could in principle be applied to simulate mixed-species stands, as its 

ecohydrological parameters are calibrated at the plot scale using a Monte Carlo approach. This 

represents a potential avenue for future development and application, particularly in regions where 

diverse forest compositions are the norm.” 

 

Q15. Line 266: What do you mean “adjusted for three forest types”? If you’re testing different forest 

types influence hydrological fluxes, then this adjustment is going to completely drive the answer. Much 

more information is needed here. 

Reply to Q15: 

Thank you for pointing this out; our wording was misleading. What we meant is that the model was 

driven by observed LAI time series specific to each forest type (broadleaf, coniferous, and agroforestry). 

As described earlier in the methods, these were derived from the 8-day MODIS LAI product (2000–

2024) and then bias-corrected using site measurements (minimum and maximum LAI values) to 

improve accuracy and reduce noise. This ensured that the LAI inputs reflect realistic seasonal and 

interannual variability for each land-use type, rather than being artificially tuned. We will revise the 

text to make this clearer. 

The revised text will read: 

“For vegetation forcing, we used forest-type–specific observed LAI time series (broadleaf, coniferous, 

and agroforestry), derived from the MODIS 8-day LAI product (2000–2024) and bias-corrected using 

site measurements (see Section 3.3; Table 2, Figure S2d).” 

 

Q16. Lines 273 – 278, Scenarios b and c: I don’t really understand how you can separate species 

composition from rooting depths? A number of studies are presenting strong evidence that rooting 

depths are related to species identity. Another concern is: why do we think rooting distributions are 



independent of forest type? It seems you are varying root distributions independently of LAI which 

doesn’t seem correct. 

Reply to Q16: 

We agree with the reviewer that rooting depths are strongly related to species identity and forest type. 

In this study, however, our aim was to explore the sensitivity of water partitioning to three key 

dimensions of forest management characteristics— generic forest type, density, and root distribution—

considered separately. To achieve this, forest type was generically represented by type-specific LAI 

time series, forest density by scaling factors applied to LAI, and forest age by varying rooting depth (β 

parameter), with younger stands represented by shallower rooting and older stands by deeper rooting. 

We will clarify this modelling assumption in the revised manuscript to emphasise that we are not 

suggesting rooting depth is independent of species in reality, but rather that this separation was 

introduced as a scenario design choice for sensitivity testing. Part of the motivation for the study was 

to illustrate to land managers in our study area how generic choices of land use could affect water use 

in terms of canopy structure  

 

Q17. Fig. 3: Can you report a metric that is scale dependent? Something like RMSE would help to give 

a better sense of the model fit. The fit looks good, I just want to pair my subjective interpretation with 

an objective value. 

Reply to Q17:  

Thank you for this helpful suggestion. According to your suggestion, we will add a scale-dependent 

metric in the revised manuscript. Specifically, in addition to the Kling–Gupta Efficiency (KGE), we 

will report the root mean square error (RMSE) for each simulation in Figure 3 to provide a unit-based 

measure of model fit. 

 

Q18. Fig. 3: The font size is really small on the y-axis. Can you increase the size? 

Reply to Q18: Thank you for pointing this out. We will increase the y-axis font size in Figure 3 to 

improve readability in the revised manuscript. 

 

Q19. Fig 4: Same issue with font sizes. They are unreadable unless I zoom in to 200% and I’m even 

very old yet. 

Reply to Q19: Thank you for the comment. We will also increase the font sizes in Figure 4 to ensure 

readability in the revised manuscript. 

 

Q20. Lines 347 – 350: I still don’t really understand this LAI scaling. This seems the be the only factor 

that differentiates the different forest types that are simulated. This is really just an exercise in how 

sensitive is transpiration to this LAI adjustment. Why were root parameters kept constant across 

different forest types? 

Reply to Q20: 

We will clarify that the LAI scaling was implemented to represent differences in forest density rather 

than forest type per se. As we explained in the reply to Q16, our aim in this study was to explore the 

impact of water partitioning to three key dimensions of forest management characteristics—generic 

forest type, density, and root distribution separately. LAI scaling was used to represent forest density 

varing, species type was represented by type-specific LAI timeseries, and rooting depth (β parameter) 

was varied independently to reflect forest age. We will revise the manuscript to make this modelling 

assumption clearer. 

 

Q21. Fig 8: This is a good sensitivity test, but its telling me that uncertainty in the rooting depth and 

LAI scaling factors are driving the results completely. 

Reply to Q21: 

The aim of this study was to examine how uncertainty in both vegetation structure (represented by the 

LAI scaling factor) and rooting characteristics (represented by β values) influences ecohydrological 

fluxes across different forest types (captured by the distinct LAI time series for agroforest, broadleaf, 

and conifer). Figure 8 shows that while rooting depth and LAI scaling factors strongly affect ET, 

transpiration, and recharge partitioning, these sensitivities vary systematically with forest type. In 

particular, higher LAI scaling factors generally increase ET and reduce recharge, although the 



magnitude of this trade-off differs among forest types. Similarly, rooting depth (β) modulates the 

balance between transpiration and recharge, with deeper rooting systems sustaining higher transpiration. 

Our intention was not only to highlight the role of rooting depth and LAI scaling factors, but also to 

demonstrate how forest type and canopy density interact with these parameters to shape long-term water 

partitioning trends. We will clarify this objective (and finding) in the revised manuscript text around 

Fig. 8 to avoid any impression that the results are driven by a single factor. 

 

Q22. Line 483: There is much more than canopy structure that differentiates different forests from one 

another. For example, rooting depths likely vary. Beyond that there are different conductance rates, 

sensitivities to VPD, different tolerances for soil water stress, etc. This study really only considers how 

these forests might vary in one specific way and presumes forests are monolithic along every other axis. 

I think this might be too limiting for this study to really tell us about the water fluxes with much 

confidence. 

Reply to Q22: 

We agree that forests differ in many additional aspects beyond canopy structure, and would note that 

we are also evaluating rooting distributions as well. In this study, however, our main intention was to 

use a parsimonious and generic framework for assessment, rather than to reproduce detailed species-

specific physiology. The framework systematically explores variation in three main factors that strongly 

influence water fluxes at our study sites: canopy density (via LAI scaling factors), rooting distribution 

(via β), and forest type (broadleaf, conifer, agroforest, each with distinct LAI time series). These 

dimensions were selected as they represent key controls on ecohydrological partitioning and allow us 

to investigate long-term trade-offs between transpiration, evapotranspiration, and recharge. We 

acknowledge the limitations of this simplified representation and will clarify this in the Discussion, 

emphasizing that our results should be interpreted as scenario-based insights into generic forest 

management strategies, rather than detailed predictions for specific species or physiological traits. 

 

Q23. Line 498: I strongly disagree with this logic. These models need more information not because 

these other models are overly complicated, but rather because the real life system you are trying to 

model is actually that complicated. This model presented here is probably too simplistic to really capture 

what is happening. Models should be as simple as possible and no simpler. I speculate that this model 

has gone too far towards simplicity for the specific question being asked to the point where it doesn't 

fully inform us. 

Reply to Q23: 

With respect, there may be a misunderstanding here. We are not arguing for simple models per se, but 

pointing out that the data needed to drive and evaluate more complex models are rarely available outside 

research sites. Thus, we agree with the reviewer’s perspective that forest ecohydrological systems are 

inherently complex. Our aim in this study was not to reproduce all species-specific physiological 

processes, but to provide a parsimonious tracer-aided modelling framework that can quantify relative 

trade-offs in long-term water partitioning under alternative forest management scenarios in a data-

limited, lowland European setting. 

To balance simplicity with realism, we (i) dual-calibrated the model against soil moisture and soil-water 

isotopes using a Monte Carlo, multi-criteria procedure (1,000,000 parameter sets, with the best 100 

retained for scenario analyses) to constrain equifinality and ensure transferability across sites, and (ii) 

explicitly represented rooting distribution with a depth-dependent uptake function (β) while varying 

canopy density (LAI scaling) and forest type (broadleaf, conifer, agroforest). These design choices are 

described in Sections 3.2–3.5 and supported by the skill metrics and uncertainty envelopes presented in 

Figs. 3–10. 

We will revise the sentence around line 498 to clarify that our intention was not to suggest that complex 

process-based models (e.g., RHESSys, EcH2O) are “overly complicated,” but rather that their 

application can be constrained by high data and computational requirements in regional management 

contexts. We will also strengthen the Discussion to frame our results as generic, management-relevant 

insights rather than species-level predictions, and to acknowledge that additional processes (e.g., 

stomatal conductance, VPD sensitivity, sap-flux or xylem-isotope constraints, lateral flows) remain 

important directions for future development. 


