
Response to RC2 

Reviewer comments are in Italics. Author responses are in normal type (red).  

 

Overall, this manuscript makes a valuable contribution to understanding how competitive 
interactions shape plant community assembly across a large elevational gradient in the 
Central Himalayas, using a dynamic vegetation modelling framework that explicitly 
represents multiple plant functional types (PFTs). The integrative approach combining 
productivity, vegetation structure, and competition indices to examine vegetation–
environment interactions is both timely and scienti�ically relevant. The study addresses an 
important gap in regional-scale ecosystem modelling for complex mountain systems. With 
some targeted revisions and clari�ications, the manuscript could be further strengthened. 

We thank the reviewer for this encouraging assessment. We agree that the manuscript 
would bene�it from targeted clari�ication and re�inement, and we have outlined below the 
speci�ic revisions to implement in response to each point. 

 

One point that may bene�it from re�inement concerns the statement that PFT functional 
diversity declines monotonically with elevation while compositional evenness increases 
(L38–39). This pattern may hold under a strictly linear interpretation of the elevational 
gradient; however, empirical evidence from the Himalayas often suggests a mid-elevation 
peak in species and functional diversity, with lower diversity in both lowland plains and high 
alpine zones. This well-documented hump-shaped relationship could be acknowledged and 
discussed, particularly to clarify how the model results align with, or diverge from, observed 
diversity patterns. 

We have acknowledged this important ecological nuance in the elevation gradient. In the 
manuscript (Lines 547–553), we note the widely reported hump-shaped (mid-dominance 
effect) relationship between PFT diversity and compositional evenness, and how our 
simulated result re�lected this pattern.  We will further expand this section (discussion) 
to explain how these simulated results, together with generalized PFT representations 
and large-scale climatic �iltering, align with empirically observed mid-elevation diversity 
peaks. 

 

Regarding Figure 1, the source of the vegetation type data is unclear. The referenced web 
link does not appear to host the dataset used, and the map seems more consistent with 
vegetation layers produced under the Land Resource Mapping Project of the 1980s. 
Clarifying the exact data source and citation would improve transparency and 
reproducibility. 



We will clarify the data source used for Figure 1 by explicitly stating the origin of the 
vegetation map (e.g., Land Resource Mapping Project–derived datasets) in both the �igure 
caption and the Methods section and add an appropriate citation.  

 

In Lines 201–212, the allometry dataset is referred to as “BADD,” whereas the correct 
name is the Biomass and Allometry Database (BAAD). This appears to be a minor 
typographical issue but should be corrected. 

We acknowledge this typographical error and will correct the database name to Biomass 
and Allometry Database (BAAD). 

 

For Figure 2, I found the datasets and labels somewhat dif�icult to interpret. Lines 303–305 
indicate that two estimates of GPP are being compared, but it is not entirely clear whether 
one of the point types represents GPP estimates from Bi and Zhou. If my reading of the �igure 
is correct, the mean latitudinal trends appear similar at lower latitudes, with increasing 
divergence at higher latitudinal bands. It may be helpful to explicitly plot and compare the 
mean GPP trends for both datasets, or alternatively to clarify in the text whether the 
intention is simply to demonstrate broad similarity in overall trends. 

GPP estimates from Bi and Zhou (2022), produced using a leaf light-use ef�iciency model 
for the period 2010–2020, are treated as an independent dataset for evaluating model 
performance. The purpose of this comparison is to assess the model’s ability to capture 
broad spatial patterns in GPP. We will elaborate on this in the Methods section (Simulation 
protocol and model validation) and clarify that the intent of the �igure is to demonstrate 
overall agreement in large-scale GPP patterns along the elevation gradient, with 
latitudinal variation used as a complementary spatial descriptor. We will also revise the 
�igure caption, legend, and accompanying text to clearly specify the datasets being 
compared.  

 

In Lines 318–320, the manuscript attributes underestimated biomass regions primarily to 
dominance by the Rhododendron PFT. However, recent studies report that these regions are 
often dominated by Fir and Brown Oak in addition to Rhododendron. Including these species 
in the discussion would strengthen the interpretation, especially given that generalized PFT 
representations may not fully capture plot-level heterogeneity. These species achieve high 
biomass through contrasting strategies Brown Oak through high wood density, Fir through 
large stem volume despite lower wood density, and Rhododendron through high stem 
density which could help explain discrepancies between simulated and observed biomass. 

We acknowledge that the PFTs we have designed do not represent individual species but 
rather dominant plant strategies and the ranges of functional traits that enable 
adaptations across diverse climatic conditions. We will expand the discussion section to 



include Fir and Brown Oak as important contributors to high biomass in these regions, 
alongside Rhododendron. We will also brie�ly discuss in the limitations section how 
contrasting biomass accumulation strategies occur across the elevation gradient, which 
may not be fully captured by generalized PFT representations, potentially contributing to 
observed–simulated discrepancies. 

 

For Figure 3 and the associated text, it is important to note that the observed carbon mass 
data represent forested areas only, whereas the model simulations cover the entire 
landscape, including non-forested vegetation. This mismatch may partly explain why the 
simulated carbon mass does not capture some extreme observed values. Several high-
biomass observations at latitudes above ~28.5° occur at relatively low elevations (e.g., 
valley bottoms), where distinct topoclimatic conditions favor high biomass accumulation. 
Incorporating this perspective could help explain the observed relationship between 
biomass and simulated patch age (L324–327). 

We have noted that in the discussion and limitation section. We will explicitly state in the 
methods section that these observations represent only the forest area. We will expand 
the discussion sections and add clarifying text to explain why high biomass is observed at 
higher elevations at the plot-level measurement. We will also elaborate limitation section 
on the role of topographic and topoclimatic variability in shaping biomass patterns and 
discuss potential avenues for future model development aimed at better capturing such 
�ine-scale variability within a landscape-scale modelling framework. 

 

I also note that bole height evaluation relies on observations reported by Maharjan et al. 
(2021), but it is not entirely clear how these observations correspond to the simulated bole 
height derived from the “dynamic bole height scheme for each cohort” described in Lines 
166–167 using the Tallo database. Clarifying this linkage would be helpful. Additionally, in 
Figure 5, simulated bole heights appear systematically lower than observed values for most 
PFTs. A brief discussion of potential causes such as parameterization choices, structural 
constraints in the model, or uncertainties in observational data would strengthen the 
evaluation. 

The Tallo data set was used to parameterize the model, which includes an adaptive 
allometry scheme (Paudel et al., 2026), in which allometric relationships are responsive 
to growth conditions. The bole height observed by Maharjan et al. (2021) is used for 
evaluating model performance. We disagree with the claim that simulated height is 
systematically lower than observed, as simulated PFTs have a broader bole-height range 
than observed bole height. We note that available observational bole-height data are 
limited in spatial coverage and largely restricted to dominant species and elevation 
ranges, which introduces uncertainty into direct comparisons with landscape-scale PFT 
simulations. We will explicitly acknowledge these limitations and clarify the 
interpretation of bole height comparisons in both the Results and Discussion sections. 



 

For Figures 6, 9, and 10, the x-axis appears to represent elevation rather than latitude. If 
so, the axis labels should be corrected. In Figure 6, using contrasting line types and colors 
(rather than a color gradient alone) could improve readability and facilitate matching 
legend entries to plotted lines. In Figure 10, arranging panels in a single column with a 
shared x-axis may allow clearer comparison among classes. 

We will correct the axis labeling to ensure consistency between the �igures and the text. 
We will revise Figure 6 by using distinct line types for different PFTs to improve 
readability, and we will revise Figure 10 by arranging the panels in a single column. 

 

In Lines 388–389, the text refers to latitude, while the �igure shows elevation on the x-axis. 
Although latitude and elevation are correlated in this region, consistency between text and 
�igures is important. Additionally, the color scheme used to distinguish PFTs makes it 
dif�icult to visually separate groups. Using similar hues for tropical and subtropical PFTs, 
or alternatively a more strongly contrasting color palette, may improve interpretability 
and alignment with the results narrative. 

We will edit the text and use contrasting colors across PFTs within the same climatic range 
to improve readability.  

 

I also noticed some inconsistencies in terminology, such as the use of “above-ground 
carbon biomass,” “above-ground carbon mass,” and “above-ground biomass.” 
Standardizing terminology throughout the manuscript would improve clarity. 

We will review the manuscript and remove any inconsistencies in terminology.    

 

Finally, the discussion could be strengthened by incorporating additional relevant literature. 
For example, statements in Lines 501–504 could be supported by recent studies 
demonstrating the role of topoclimatic variability in shaping forest carbon stocks in the 
Central Himalayas, including studies that use the same or comparable plot-level datasets as 
those employed here. 

We will revise the discussion section by adding relevant literature, with particular 
emphasis on the role of temperature and associated topographic variability in shaping 
ecosystem productivity along the Himalayan elevation gradient.  

 


