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Dear editor and referees, 

 

We are very grateful for the constructive comments and suggested amendments on our manuscript 

“National forest carbon harvesting and allocation dataset for the period 2003 to 2018” (MS No.: essd-

2023-309). We have carefully studied the comments, and revised our manuscript accordingly. 

Consequently, our manuscript has been considerably improved. 

 

Our detailed responses to the comments are in the supplement. Please note that the comments 

from the referees are in bold, followed by our responses in regular text. The revised and newly added 

sentences have been highlighted in red. Major revisions and new references are marked in the 

manuscript and using tracked changes. 

 

Thank you for your consideration. 

 

Sincerely, 

 

Daju Wang, Wenping Yuan, on behalf of all co-authors 

Email: yuanwp3@mail.sysu.edu.cn 
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Response to Referee #1 

This study generated nation-wide harvested carbon data through synthesizing the remote 

sensing data, statistical data and empirical equations/parameters, and further estimated the 

carbon stock in harvested wood. The dataset can help provide effective and accurate data and 

parameters for estimating carbon flux due to forest disturbance and harvesting.  

Thanks for your positive feedbacks. We deeply appreciate your time and efforts in reviewing the 

manuscript, and we have significantly revised the manuscript according to your comments. 

The major problems in this manuscript include:  

1. The methods are not detailed and sound enough, which result in the less confidence for this 

work. 

Thanks for your comment. We understand the referee's concerns regarding the level of detail and 

reliability of our methods. In the revised manuscript, we provided more comprehensive and detailed 

information of method. Please refer to responses #6, #8, #11, #13, #16, and #18. 

2. Lack of a quantification of uncertainty.  

Yes, it is a good idea to provide the quantification uncertainty, and we have quantified the 

uncertainties for decayed carbon in the revised manuscript according to your comment. Please refer to 

response #21 for details.  

3. Some of the results seem unreasonable.  

We understand your concerns about the results. We followed your comments to improve the 

method and ensure the results reliable. Please refer to responses #19 and #20. 

Other specific comments/suggestions are listed below. 

4. There are a lot of English writing issues. I won’t point them here. The authors should carefully 

revise the English writing sentence by sentence. 

Thanks for your comment. We thoroughly checked and improved English usages of the revised 

manuscript and asked a professional company (www.InsiderOfScience.com) to polish the English.  



5. Some terminologies are not conformed throughout the manuscript. Please check through and 

make them consistent. 

Thank you for such detailed comments and reminders. We have checked and revised the 

terminologies throughout the text for consistency. 

6. Line 107-140: This approach for calculating the selective harvesting is not valid enough since 

NDVI values varied greatly among years due to climate change and other disturbance events. 

The CCDC, VCT, LandTrendr and other similar algorithms are more professional and proved 

methods to detect partial forest disturbance. You can consider using one of those algorithms to 

replace your work. 

We've studied the algorithms you recommended and analyzed their feasibility of identifying 

selective logging. 

CCDC (Continuous Change Detection and Classification) utilizes all available Landsat imagery 

to build time series models for each pixel. Changes are identified by comparing the difference between 

modeled pixel value and observed value against a predefined threshold. The algorithm mentions that 

more subtle changes (e.g., selective logging) can be captured by using smaller thresholds. However, 

the performance and accuracy in detecting selective logging has not been verified. And the current 

algorithm does not explicitly provide a parameter adjustment scheme for performing selective logging 

identification (Zhu et al., 2014).  

VCT (Vegetation Change Tracker) first calculates a composite forest z-score index (IFZ) for each 

pixel to determine if it was forest. Then, the derived forest index images are stacked to form an IFZ 

time series for each pixel, which is then analyzed to detect and track forest changes (Huang et al., 

2009). For a detected disturbance, its disturbance magnitude is calculated as the difference between 

the IFZ value at the disturbance year and the mean IFZ value within the concerned time series. The 

disturbance magnitude can serve as an indicator of whether a disturbance is a major (e.g., clear-cutting) 

or minor disturbance (e.g., selective logging). However, the validation showed that the VCT was poor 

at capturing minor disturbances such as selective logging (Huang et al., 2009; Thomas et al., 2011). 

LandTrendr (Landsat-based Detection of Trends in Disturbance and Recovery) divides time series 

spectral trajectories into linear sequence segments. According to the direction of spectral change 

associated with any given sequence segment in the trajectory, the segment was given the label of 



disturbance, recovery, or stabilization. LandTrendr can effectively capture sharp disturbances, such as 

clear-cutting. Although disturbance intensity can be reflected by the magnitude of change in spectral 

values, LandTrendr does not specify how to effectively detect low intensity disturbance, such as 

selective logging (Kennedy et al., 2010). 

In summary, the above algorithms have great potential to identify large forest disturbance, 

however, there are no studies confirm their abilities for detecting selective logging effectively. We 

genuinely value your insightful suggestions and appreciate your understanding that implementing 

these algorithms to reach our intended outcomes is quite time-consuming. We will continue to maintain 

and update our dataset, considering integrating and comparing these specialized algorithms in future 

research to enhance the credibility and accuracy of our dataset.  

Our method assumed selective logging activities would result in a larger decrease of satellite-

based vegetation index (e.g., NDVI) compared to forest disturbances like droughts, heatwaves, and 

insect outbreaks (Yuan et al., 2014; Gao et al., 2019). Based on the different responses of NDVI to 

logging and other disturbances, separating logging from other disturbances and climate change can be 

achieved by setting a threshold for NDVI decline. Specifically, logging is identified only when the 

NDVI decrease surpasses this set threshold. We elaborated on these separation techniques in the second 

assumption of our methodology (refer to lines 128-140 in the revised manuscript). The validations 

against the surveyed forest harvesting at 133 cities and counties indicated a good performance of our 

method (Fig. 3, Fig. S2 in the revised manuscript). 

7. Line 152-155: In fact, paper belongs to the wood product pool (pool 3). “wood fuel” can be 

renamed to “fuelwood”. 

Yes, we have reclassified and renamed the post-harvest wood pools according to this and other 

comments, including fuelwood pool, paper and paperboard pool, wood-based panels pool, furniture 

pool, constructions pool, and residues pool (refer to response #8 for detail). 

8. (a) Line 153-159: To more accurate tracking the carbon fates in HWPs, varied time-scale HWP 

pools should be further divided. For example, divide HWP into 2 (such as paper), 5 (e.g., 

decorative uses), 20 (e.g., furniture), 50 (e.g., buildings) half-life HWP pools.  

Yes, the classification that you recommended is consistent with that of statistical data, therefore 



we divided HWPs into paper and paperboard, wood-based panels (including decorative uses), furniture, 

and constructions (buildings) based on their lifetime. We have revised the description of HWPs 

classification and recalculated the emission accordingly in the revised manuscript. 

“The harvested wood was allocated into six wood pools (Fig. 2). (1) Fuelwood pool, where the 

wood is burned as fuel, resulting in immediate carbon emissions through combustion; (2) paper and 

paperboard pool, including household paper, printing paper, packaging paper, etc.; (3) wood-based 

panels pool, including fiberboard and particle board made from wood residues (such as barks, branches, 

sawdust) or small stems bonded with adhesives, are commonly used as decorative panels for various 

applications like wall cladding and ceiling finishes; (4) furniture pool, referring to wooden household 

items such as tables, chairs, wood beds, etc.; (5) constructions pool, referring to the structural 

components used to support buildings, such as beams, columns, and trusses; and (6) residues pool, 

including leaves, killed understory vegetation, and unutilized wood residues, which are typically left 

on the logging site or treated as fuel (Lippke et al., 2011; Stockmann et al., 2012), and were assumed 

as fuel in this study. The wood pools of (2), (3), (4), and (5) belong to HWPs pool, where the carbon 

will remain stored until the products are either retired from use or reach the end of their service life 

(Table S4) and are consequently discarded. Subsequently, these discarded products are then sent 

directly to landfill, where they decompose. 

 

Figure 2: The allocation of post-harvest wood to the six wood pools. 

In this study, the volume (m3) of fuelwood, pulpwood (wood for paper and paperboard), wood-



based panels, and the sum volume (m3) of wood for furniture and constructions can be obtained directly 

from the China Forestry Statistical Yearbook. The constructions and furniture pools were allocated as 

the percentage of 74.61±6.24% and 25.39±6.24% from their sum, respectively, according to China 

Timber and Wood Products Distribution Industry Yearbook. The wood in pools (1) to (5) was converted 

into carbon, with conversion factors listed in Table S3 (IPCC, 2019b). Then, the carbon entering the 

residues pool can be calculated by subtracting the carbon in pools (1) to (5) from the total harvested 

carbon (Sect. 2.3.2).” 

Table S3: The carbon conversion factor of roundwood and wood-based panels. 

Wood categories Carbon conversion factor (t C m-3) 

Roundwood 0.229 

Wood-based panels 0.269 

(b) In addition, a landfill carbon pool is needed to separate since the decay of the landfill is 

significantly different from the regular HWPs. The carbon decay from landfill should be 

separately simulated. 

Yes, the carbon decay from landfill has been separately simulated, and the corresponding figures 

and results in the manuscript have been revised accordingly. (Lines 365-400; Fig. 9) 

9. Line 158: In my memory, the half-life of paper in IPCC report is 2 years (4 years’ lifespan)? 

Please double check and confirm. 

Line 158：In this study, the lifespan of paper products and wood products were assumed to be 5 

and 100 years (IPCC, 2019a), respectively, and we calculated the delayed emissions to 2100. 

Yes, this study used 2 years for the half-life of paper as the reviewer mentioned. According to 

IPCC (2019b), the half-life is a function of the country-specific service life of particular HWPs 

(HL=service life  ln (2)). According to the comment #11, we used more specific parameters, and 

revised new parameter of paper lifespan instead of 5 years (Table S4; c response #11).  

10. Line 158: it is not reasonable and accurate to assign 100 years’ span (50 years for half-life) 

for all HWPs. As I suggest above, the HWPs should be separated more pools to accurately track 

the carbon dynamic.  

Yes, according to your advice, we have used new detailed classification of the HWPs (refer to 



response #8), and we searched and used new parameters for lifespan (refer to response #11).  

11. Line 167-222: Most of the parameter values in this study are from the IPCC default values. 

Actually, more specific parameter values are available for China. Please retrieve more published 

papers from Chinese scholars related to forest harvesting or disturbance or harvested wood. 

As your suggestion, we retrieved more specific parameter values for China from Chinese 

statistical websites, national standards, published papers, questionnaires and experimental analyses 

from other scholars. Including (1) the service life, which was also used to calculate half-life (HL) of 

HWP categories in-use (Table S4), (2) key parameters of CH4 generation in landfills (mean values of 

various landfills types were used in this study) (Table S5), (3) decay constant and the proportion of 

discarded organic carbon (DOCf) that can be decomposed under anaerobic conditions for each type of 

waste in landfills (Table S6). The descriptions in section 2.2.2 of the methodology were revised 

accordingly. 

Table S4: Service life of HWPs categories in-use. 

HWP categories Service life (year) 

Paper and paperboard 3a 

Wood-based panels 8a  

Furniture  15a  

Constructions  40b 

a Wang et al., 2017; b IPCC, 2019b. 

Table S5: Key parameters of CH4 generation in landfills.  

Parameters Value (±SD) 

CH4 oxidation factor (OXT) 0.176 (±0.06) 

CH4 correction factor (far) 0.28 (±0.15) 

CH4 recovery rate (RT) (%) 12.06 (±9.95) 

Volume fraction of CH4 0.5 (±0.1) 

Values were derived from Cai et al. (2018). 

Table S6: Decay constant (k) and the proportion of discarded organic carbon (DOCf) that can be 

decomposed under anaerobic conditions for various waste types in landfills. 

Type of waste k DOCf 

Paper 0.05 (±0.01)b 0.5 (±0.2)a 

Wood-based panels 0.03 (±0.01)b 0.1 (±0.05)c 

Furniture 0.028 (±0.01)b 0.105 (±0.025)c 

Construction 0.025 (±0.01)b 0.105 (±0.025)c 

a IPCC, 2019a; b Cai et al., 2018; c Grann, 2015. 



12. Line 185: the SWDS overlaps with the landfill carbon. I suggest discarding the concept of 

SWDS and using “Landfill” to replace.  

Thanks for your suggestion, we have replaced “SWDS” by “landfill”. 

13. Method: how to allocate the harvested tree organs (leaf/root/stem) to the four harvested 

carbon pools? All the harvested biomass is allocated into HWPs? The fractions for these organs 

vary greatly among tree species and ages. The allocation methods are needed to elaborate in the 

method.  

After forest harvesting, leaves are typically left on the logging site, becoming logging residues 

that are allocated to the residues pool (National standard: LY/T 3135-2019). The stems (i.e., wood) are 

used as fuel or to produce wood products that will be allocated to the fuelwood pool and HWPs pools 

(refer to response #8). In this study, due to the unclear treatment of logging roots in China, only 

harvested aboveground biomass was counted, and roots were not included. We added several sentences 

to discuss the uncertainties.  

“Currently, the use of forest wood was majorly extracted from the aboveground components. 

Typically, roots of logged trees will be disposed by several ways, including decay stimulation, sprout 

regeneration, combustion, and the production of small boards (Li et al., 2012). There are no detailed 

information regarding to roots due to large differences over the regions and species. Therefore, this 

study did not include the root biomass in the entire estimates which may result in underestimation of 

HWPs and its subsequent emissions.” (Lines 501-508) 

We have elaborated on the allocation methods in more detail in our methodology (refer to 

comment #8). 

14. Method: I did not see how the pixel level AGB is obtained or calculated (only mentioned the 

provincial AGB data). This is important to ensure the data quality.  

Equation (1) (Line 105) and (2) (Line 112) outlined the methodology for computing the pixel 

level AGB. Briefly, provincial-level AGB derived from forest inventory dataset was allocated to pixel-

level based on the proportion of each forest pixel's NDVI to the sum of NDVI values for all forest 

pixels at a given province. (Refer to lines 103-116 for details) 

15. Method: If I understand right, the inventory AGB is used to calculate the harvested carbon; 



however, this static AGB data fails to track the forest regrowth after harvesting. This will result 

in some uncertainties, so a short discussion is needed to mention this limitation.   

Thanks for your valuable comment. We have added a short discussion for the uncertainty of the 

AGB. 

“After forest harvesting, trees regeneration would form new biomass. This study used the national 

forest inventory datasets to estimate AGB, which were conducted at a five-year interval. With this five-

year period, the forest inventory can’t include the increased biomass due to trees regeneration, which 

will lead to an underestimation of AGB.” (Line 527-530 in the revised manuscript) 

16. Method: there are too many parameters and their values. A or multiple Table(s) should be 

used to list all parameters, values and sources. 

    We have added three tables to list all parameter values and sources (Table S2, Tables S4~S6) 

(refer to response #11). 

17. Line 218: the GWPs for CH4 in the new IPCC report should be used rather than the IPCC 

2007. 

Thanks for your suggestion. We have adopted the 100-year GWPs for CH4 provided in the latest 

IPCC report (the Sixth Assessment Report), with a value of 28 (IPCC, 2023), replacing the value 

provided by IPCC 2007. 

18. Line 281: The harvested carbon here includes which carbon pools? All four carbon pools? 

Or just harvested wood biomass? 

Line 281: Accuracy evaluation of the LEAF dataset generated from this study showed good 

performance in indicating spatial variations of harvested carbon in China. 

In our revised version, the harvested carbon includes all six carbon pools, we have listed all 

harvested carbon and its allocation in Figure 2 (refer to response #8). 

19. Line 304: 80% harvested carbon is from selective harvesting. This percentage is too high. In 

my mind, the main forest harvesting mode is clear cut, especially for the commercial forests. Any 

additional proofs to provide?  

Thanks for your deep thoughts. It is a very important issue to quantify the percentage of clear-



cutting and selective logging. However, there are no statistics to provide the valid information. We 

appreciate your understanding that we can’t provide additional proofs. Yes, you are right at some 

regions, for example southern China with large area of commercial forests, both clear-cutting and 

selective logging are prevalent, and clear-cutting may be a major harvest type (e.g., Jiangxi, 

Guangdong, and Yunnan) (Fig. 4c). However, it may reasonable that a significant portion of forest 

logging in most provinces in China is indeed dominated by selective logging, based on the following 

reasons. (1) According to Forest Law of the People's Republic of China starting from 2000 

(http://www.npc.gov.cn/zgrdw/npc/flsyywd/xingzheng/node_2169.htm), clear-cutting has been be 

strictly controlled. Clear-cutting is only applicable to overmature single-layer forests and uneven-aged 

forests with small fraction of young- and middle-aged trees. In general, the area for clear-cutting should 

not exceed 5 hectares at once. However, most forests are currently in the young- and middle-aged 

categories in China (Zhang et al., 2017), not applicable for clear-cutting. (2) Shelterbelts and forests 

designated for specific purposes, such as national defense forests, seedling forests, environmental 

protection forests, and scenic forests, are permitted only for nurturing and selective logging for 

regeneration purposes. (3) At 2015, China has completely ceased commercial logging in key state-

owned forest areas, and by 2017 the injunction has been extended to all natural forests in China, which 

implies clear-cutting is strictly prohibited. Only selective logging for forest nurturing can be conducted. 

In summary, we believe it is reasonable for high percentage of selective logging in China benefiting 

from national forestry protection and management policies. 

20. Figure 8: The annual variations in harvested carbon pools look unreasonable, for example, 

why the total carbon stock (all carbon pools add together) is still very high at 2100? Based on 

the decay equations and half-life span (50 half-life for HWPs), most of the harvested carbon 

should be released at 2100 (about 80 years from 2019-2100). Need to double check the calculation 

equations and their parameters, especially for the carbon decay equations.  

Thank you for deep thoughts. In the figure, carbon stock is presented as an accumulated quantity 

rather than an annual flux., and we revised the figure caption (Lines 405-411 or refer to response #46). 

The half-life for HWPs in use refers to the rate at which HWPs are phased out from use, and stored 

carbon in the HWPs will not immediately released but instead ends up in landfills. In addition, not all 

stored carbon in landfills can be decomposed and return to atmosphere. Actually, the decomposed 



fraction varied from 0.1 to 0.5, depending on type of organic waste materials (Table S6), and the stored 

carbon in landfills was decomposed gradually. Therefore, several years later, a significant portion of 

the carbon deposited in landfills remains stored there.  

21. Results: Uncertainty ranges should be quantified when present the research results 

(harvested carbon and decayed carbon) since there are a lot uncertainties associated to 

parameters and their values. Namely, each result should provide a variation range (±standard 

deviation). Single parameter values are provided in the equations, but actually these values could 

vary in a range.  

Thanks for your constructive comment. For decayed carbon, we provided a variation range for 

each result (Fig. 9) based on the specific parameter values we retrieved (Tables S4~S6). While it 

difficult to quantify the uncertainties for harvested carbon. First, provincial statistics for biomass and 

harvest were a defined value, with no variation range. Second, pixel-scale biomass and harvested wood 

were calculated based on satellite-based vegetation index which is also difficulty to quantify the 

uncertainties. We appreciate your understanding, and we have discussed all the potential uncertainties 

in depth in the discussion section (Section 4.3, Lines 501-548 in the revised manuscript). 

22. Discussion: the estimated HWPs amounts in this study should be compared with previous 

studies. As I know, there are several studies published by the Chinese scholars also provided 

these data.  

Thanks for your thoughtful comment. We have retrieved several previous studies on carbon stock 

and emissions from HWPs in China, and made comparisons with our result.  

“We compared our estimates of carbon stocks of HWPs with previous studies. Zhang et al. (2019) 

estimated the carbon stock of HWPs to be 1.7 Gt CO2e for the period of 2003-2016, which is 1.3 times 

higher than our estimates for the same period (Fig. 8b). Zhang et al., (2019) used statistical data of 

HWPs provided by FAO, which has a significant disparity to China's official figures (Fig. 6). Zhang et 

al., (2018) estimated carbon stocks of HWPs from 1950 to 2015 using China's official data, but which 

also included the imported HWPs. As the China's wood imports are considerable, the estimates of 

Zhang et al. (2018) for 2003-2015 is nearly 1.8 times of our estimates. This study aims to quantity the 

contribution of harvested wood to national CO2 emission in China; therefore, we excluded the imported 



wood according to the IPCC standard. Moreover, these previous estimates depended on default factors 

recommend by IPCC inventory method to calculate CO2 emission and stock in HWPs, and which 

showed large differences with specific factors in China used by this study. In addition, this study also 

provides estimates of stock and CO2 emission dynamics, which is quite important for understanding 

its long-term contributions.” (Line 552-564 in the revised manuscript) 

23. The uploaded data link on figshare does not work, please check the problem. 

Thanks for your reminder, we double checked the link and it worked. We are going to check it 

in the near future to ensure it work.  

 

  



Response to Referee #2 

With intensified climate change, international organizations and national governments have 

highlighted the significant role of forests in mitigating climate change. This research attempts to 

establish a long-term harvest and allocation of forest biomass dataset, which provides guidelines 

for China’s carbon budget assessment. The analysis of forest carbon allocation would attract 

more attention in future research. However, I still have some questions, which I’m hoping 

authors can respond to: 

Thanks for your positive feedback. We deeply appreciate your hard work for reviewing the 

manuscript. We revised the manuscript based on the comments. 

24. The dataset is the central component of this study, but its name doesn't appear to accurately 

describe its features. What are the benefits of this dataset, furthermore? The dataset's 

significance is not properly represented. 

The name of dataset is Long-term harvEst and Allocation of Forest Biomass (LEAF) dataset, 

which is one component of the Terrestrial Ecosystem Disturbance (TED) dataset, referred as TED-

LEAF (Lines 85-86). First, Terrestrial Ecosystem Disturbance (TED) dataset indicates to represent the 

spatial information of primary anthropogenic disturbances in forest, cropland, and grassland 

ecosystems, aimed at providing foundations and references for China's terrestrial carbon budgets. 

Second, the name of Long-term harvEst and Allocation of Forest Biomass (LEAF) dataset includes 

two important components of this dataset: location of harvested wood and its allocation to six wood 

pools, and we try to express these two core features in the name. If there are any potential names 

proposed by the reviewer, we would like to consider to use.  

As a critical terrestrial ecosystem type, forests play a pivotal role in carbon cycle. Forest 

harvesting is the most significant anthropogenic disturbance of forests. However, the impacts of forest 

harvesting on the terrestrial carbon cycle has not been estimated yet due to a lack of available data on 

harvested carbon. The Land-Use Harmonization 2 dataset offers harvested carbon data, but its 

resolution is coarse for analyzing regional or local forest ecosystem dynamics, especially within 

China's context (Hurtt et al., 2020). Furthermore, carbon harvested from forests doesn't release 

immediately but decomposes over time due to various wood uses. Despite being a major wood 

consumer, China lacks a comprehensive estimate of carbon dynamics within its wood products. As 



stated by referee #1 and referee #3, our dataset can help provide effective and accurate data and 

parameters for estimating carbon flux due to forest disturbance and harvesting, as well as a better 

understanding of the scale and impacts of forestry.  

25. It is necessary to introduce the design of the dataset establishment in further detail at the 

beginning of the approach. Otherwise, readers cannot catch your key points. 

Thanks for your suggestion. We have further refined our method description by including more 

detailed information (refer to response #26 and #30). 

26. I have other issues: what’s the difference between forest loss and selective logging? It is best 

to describe new concepts as they emerge in your research for the first time and demonstrate how 

they relate to earlier concepts. 

Thanks for your comment. Forest loss generally refers to a reduction in forest area caused by 

natural factors (e.g., wildfires, pests) or human activities (e.g., logging, agricultural expansion). In the 

tree cover loss dataset generated by Hansen et al., (2013), forest loss is defined as the stand replacement 

disturbance or the complete removal of tree cover at a 30 m scale (Hansen et al., 2013). In this study, 

it's defined as clear-cutting, which is one type of logging ways. Selective logging represents another 

logging way. Overall, clear-cutting and selective logging are two logging way within human-induced 

forest loss activities. 

We have added a description of clear-cutting and selective logging to the text. 

“In this study, clear-cutting is the harvesting of an entire stand at once on a scale of 30m × 30m, 

while selective logging is the harvesting of a portion of the stand within that area that is suitable and 

should be harvested.” (Lines 95-97 in the revised manuscript) 

27. For the same reason, what does the term “potential selective logging areas” mean, and why? 

“Potential selective logging areas” refer to the regions or locations within a forested area where 

selective logging activities might have occurred. In this specific context, the term is used to describe 

areas where the NDVI has decreased between two adjacent years. Since this decrease is not solely 

attributed to selective logging but also includes other factors such as droughts, heatwaves, and insect 

outbreaks, these areas are considered to be potential sites for selective logging. By distinguishing 

selective logging from other disturbances, we identified the areas where actual selective logging took 



place from these areas. (Refer to Lines 128-140 in the revised manuscript for details) 

28. The research contains many acronyms. It is preferable to create a table so that they can be 

seen more clearly. 

Thanks for your suggestion. We have provided a table to explain the acronyms (Table S1). 

Table S1: Full names and abbreviations of terminologies. 

Full name Acronyms Full name Acronyms 

Long-term harvest and Allocation 

of Forest Biomass 
LEAF Harvested Wood Products HWPs 

Land-Use Harmonization 2 LUH2 Tree Cover Loss TCL 

First-order decay FOD Above-ground biomass AGB 

National Forest Inventory NFI Harvested carbon from 

clear-cutting 

HCC 

Normalized Difference Vegetation 

Index 
NDVI 

Harvested carbon from 

selective logging 
HCS 

Statistical harvested carbon SHC Estimated service life ESL 

Discarded organic carbon DOC Greenhouse gas GHG 

29. Line 110: Why do you assume that? Is there a foundation? 

Line 110: This approach relied on two fundamental assumptions. First, we assumed that NDVI 

values decreased resulting from selective logging. Second, we assumed that the reductions in 

NDVI values resulting from selective logging would be more significant compared to decreases 

caused by other factors such as droughts, heat waves, ice storms, and insect outbreaks (Yuan et 

al., 2014). 

The Normalized Difference Vegetation Index (NDVI) can effectively monitor vegetation density 

and greenness, with higher NDVI values indicating denser and healthier vegetation. For a pixel, several 

biomasses would be removed due to logging, and several times is needed to regenerate. Consequently, 

vegetation appears sparser in the year following logging, leading to a decrease in NDVI compared to 

the previous year. Additionally, disturbances like droughts, heatwaves, and insect outbreaks can reduce 

NDVI by impacting vegetation health, as well. However, the reduction in NDVI due to these 

disturbances is less significant compared to the complete biomass removal from logging. Hence, areas 

showing a significant decrease in NDVI can be prioritized for logging, and statistical logging data can 

help determine the threshold of NDVI decrease. Based on these foundations, Yuan et al. (2014) 

accurately identified afforestation locations in China by detecting the changes of NDVI between two 



adjacent years (Yuan et al., 2014). Therefore, we expected to use a similar approach to identify logging 

locations based on these foundations. 

30. It is important to consider the basis upon which your approach or theory is based. This is the 

weakness of this study. 

Thanks for your deep thoughts. In this study, we identified the location and scale of forest 

harvesting and tracked post-harvest carbon dynamics. Forest harvesting is done in two ways: clear-

cutting and selective logging. For clear-cutting, the tree cover loss (TCL) dataset produced by Hansen 

et al., (2013) has provided valuable information of location. Based on TCL, the location of clear-cutting 

can be effectively recognized. For selective logging, the method was based on the principle of 

multitemporal satellite-based vegetation index analysis and detected the changes of the index between 

two adjacent years. As we responded to comment #29, NDVI, a commonly used vegetation index, is 

closely related to the vegetation canopy greenness and is widely used for vegetation monitoring and 

disaster assessment. By analyzing changes in NDVI in two adjacent years, areas of reduced forest 

cover can be effectively identified, and final harvest areas can be determined by combining statistical 

harvest data (refer to response #29 for details). 

For post-harvest carbon dynamics, the IPCC has provided a solid theoretical foundation. The 

IPCC first recognized harvested wood products (HWPs) in their Revised 1996 IPCC Guidelines for 

National Greenhouse Gas Inventories (IPCC, 1997), but expressed a default assumption that “all 

carbon biomass harvested is oxidized in the removal/harvest year”. Then, in their 2006 Guidelines, the 

IPCC revised their treatment of HWPs, emissions from the HWPs pool were assumed to follow a decay 

function (IPCC, 2006a). Subsequently, IPCC continued revising and enhancing the estimation of 

carbon dynamics within HWPs, encompassing the disposal of HWPs in-use and the decay emissions 

from discarded HWPs in landfills. Currently, the theoretical framework and methodologies regarding 

HWPs have been progressively refined. Leveraging China-specific activity data based on these 

methodologies, we estimated the carbon dynamics of Chinese HWPs, aiding the assessment of carbon 

benefits in Chinese forestry. 

We agree with your point that basis upon of the approach or theory is important. We added a 

description of the theoretical foundations of the methodology of this study at the beginning of the 

approach.   



“This study aimed to generate a Long-term harvEst and Allocation of Forest Biomass (LEAF) dataset, 

which is a component of the Terrestrial Ecosystem Disturbance (TED) dataset, referred to as TED-

LEAF. The LEAF dataset includes the location and scale of forest harvesting and the estimates of post-

harvest carbon dynamics. The identification of forest harvesting is based on the detection of changes 

in multi-temporal vegetation indices. Combined with statistical harvest data, the forest harvesting and 

other disturbances causing such changes can be separated. Utilizing the classification of HWPs 

provided by statistical data, we estimated the delayed carbon emissions by 2100 from HWPs based on 

IPCC methodologies with China-specific activity data.” (Lines 85-92 in the revised manuscript) 

31. Generally, linear regression is used to represent the average level. However, the scale of 

dataset established in this study is 30 m * 30m, therefore the test based on linear regression 

cannot be a reliable way to verify the accuracy of LEAF dataset. 

Thanks for your comment. In this study, the province-level statistical harvested carbon was used 

to determine the threshold for identifying selective logging. It is difficult to obtain harvesting 

information at pixel scale, this study used city and county-level surveyed harvested carbon to examine 

the dataset performance. We have tried to collect the city and county-level surveyed harvested carbon 

information as much as possible from the official website of each provincial forestry bureau (refer to 

section 2.3.3 in the revised manuscript). Finally, there were 133 records nationwide available from 

2006 to 2018 and 14 provinces (Fig. S1). By aggregating the estimated harvested carbon from pixel 

level to the city and county level and comparing it to the collected surveyed harvested carbon, we 

found that our data captured the spatial distribution of harvested carbon well at the national scale (Fig. 

3), across provinces (Fig. S2), and across years (Fig. S3). Furthermore, the surveyed data we collected 

comes from administrative units of different levels, can represent various spatial scales. Therefore, we 

believe this kind of comparison can be used to validate the spatial distribution of the forest harvesting 

map. 

32. The data scales before and following the section on "carbon flows between HWPs" appear 

to be inconsistent, and the part appears to have little link with the preceding sections. It is not 

creative to just calculate the current state of carbon flows. 

Forest harvesting removes carbon from forest ecosystems but does not return it to the atmosphere 



immediately, where it is stored in HWPs for years to decades. The turnover rate of its return to the 

atmosphere depends on the end use of the wood. The HWPs is an extension of forest resources and 

play a crucial role in forest’s carbon cycle. 

A high-resolution forest harvesting dataset is fundamental for accurately estimating China's 

national carbon budget and serves as a cornerstone for ecosystem modeling. As well as offers vital 

insights for sustainable forest management. However, allocating harvested carbon at a pixel scale lacks 

significance and feasibility. Due to the unavailability of data on commercial wood and product flows 

among provinces, delayed carbon release from harvested wood is only calculated to the national scale.  

The understanding of carbon dynamics within harvested wood in China remains limited. In 

ORCHIDEE and HN2017 models, carbon release assumptions were relatively simplified: ORCHIDEE 

presumed an even distribution over product residence times (10 and 100 years), while HN2017 

assumed exponential decay across the same residence times (Yue et al., 2020). In bookkeeping models, 

HWPs were allocated to three product pools with turnover times of 1, 10, and 100 years (Hansis et al., 

2015). However, this study highlights that the bookkeeping model's allocation proportions 

significantly differ from the actual wood utilization in China. Therefore, there's a critical need to 

further categorize China's harvested carbon, quantifying its distribution among various wood pools, 

and closely monitoring its carbon dynamics. Such detailed analysis is expected to provide more precise 

and reliable data and parameters, essential for estimating carbon flux resulting from forest disturbance 

and harvesting in China. 

33. Also, if I understand correctly, the core of the article's dataset construction is “the TCL 

dataset produced by Hansen et al. (2013)”, and then used Chinese coefficients to calculate forest 

carbon. How significant it is? Additionally, the coefficients are applied at the provincial level, 

which is significantly less precise than carbon sink observations from remote sensing. 

The TCL dataset produced by Hansen et al. (2013) is one of the basic datasets for our dataset 

construction, not the core. The TCL dataset has provided the spatial location of complete tree cover 

removal at the 30 m scale, which provided valuable information for the identification of clear-cutting 

locations in this study. However, the TCL dataset does not include the magnitude of the harvested 

biomass, which need to be calculated using other datasets, e.g., grid forests biomass data. We calculated 

biomass at the pixel level rather than simply using the China coefficients (Lines 102-116 in the revised 



manuscript). Moreover, the statistical wood production data show a much larger portion of the wood 

harvest comes from partial tree removal (selective logging). Therefore, the aim of this study is to 

provide the spatial location and magnitude of all forest harvesting with a spatial resolution of 30 m and 

quantify the post-harvest carbon dynamics.  

Indeed, remote sensing can provide more precise observations. However, there is currently no 

available long-term biomass dataset at a 30 m scale in China. In this study, combining NDVI and 

provincial-level biomass data, we calculated the pixel-level biomass. By combining the expansive 

spatial coverage of remote sensing with the authoritative statistical data, we accurately mapped out the 

spatial distribution of forest harvesting.   



Response to Referee #3 

Wood harvesting is a significant land use activity that reduces forest biomass and affects carbon 

budget. This paper developed a spatial dataset of harvested carbon pools in China by 

downscaling province-level wood harvest statistics using satellite data. This dataset also includes 

the allocation of wood products over time. The idea of merging two data sources is very 

constructive, and I believe such a dataset of wood harvests is critical for understanding the scale 

and impact of forestry. While this dataset could have a very strong scientific contribution, I have 

several concerns, mainly regarding the methodology, which require clarification and careful 

examination by the authors. 

Thanks for your positive comments and taking time out of your busy schedule to review our 

manuscript. We revised the manuscript based on the comments. 

Major comments: 

The data generation are separated into two parts: 1) Harvested carbon, and 2) Decay of 

harvested carbon pools. 

Part 1. 

34. The way that estimates selective logging seems problematic (Equation 5). The quantity of 

selective logging is determined by the percentage of NDVI reduction from the previous year. How 

do the authors separate the regrowth after harvest and selective logging within the same grid 

cell? NDVIdiff can be the net result of regrowth and loss due to logging. In the algorithm, the 

actual selective logging will be considered as disturbance (undetected) when NDVIdiff is small. 

There is a risk of underestimating selective logging in areas with higher forest regrowth, where 

NDVIdiff is smaller. 

In this study, we did not consider the regrowth after harvest, and we have discussed this 

uncertainty in the manuscript (Lines 540-541 in the revised manuscript).  

We agree with you that NDVIdiff should be the net result of regrowth and selective logging within 

the same grid cell. However, our identifying is conducted at the annual scale. The tree regrowth is a 

gradually process, and the NDVI changes resulting from regeneration is quite slight if considering 

interannual variations of climate variables. Furthermore, NDVI represents indirectly leaf biomass, and 



the allocation of the net primary productivity to leaves is less than 30% averaged forests of various 

stand age, and which is lower at the old stand age (Xia et al., 2019). On contrary, logging is a dramatic 

disturbance which may lead to large decrease of NDVI. Therefore, the uncertainty arising from 

overlooking the regrowth of forests post-harvest is relatively minor. Your comment is excellent, and in 

future studies, this issue should be considered if data becomes available, to enhance the accuracy of 

forest harvest estimations. 

35. The way that calculates carbon loss due to clear-cutting seems straightforward. However, the 

parameter Coef (L95-100, Table S1) requires some data quality checks and some discussion of 

potential data uncertainties. 

     For example, there is a huge difference in Coef between Qinghai and Tibet despite similar 

ecozones (even though forests are rare over there). Coef is equivalent to wood basic density x 

carbon fraction of dry wood x biomass expansion factor. Assuming wood basic density and 

carbon fraction at 0.5, biomass expansion factor will be around 2.8 to get a Coef at 0.73 in 

Qinghai, which is extremely high. This raises a question of whether this Coef method is valid in 

areas with very low AGB values. Also, there is a typo in Table S1: Qinhai-> Qinghai. 

Thanks for your valuable comment. First, the ecozones where the Tibetan and Qinghai forests are 

located are different (Xia et al., 2023). The forests in Tibet are primarily concentrated in its 

southeastern mountains, with most of these areas belonging to the subtropical zone, featuring a 

balanced of broadleaf and coniferous forests. In Qinghai, the forests lie in the high-altitude climate 

zone and are predominantly coniferous. 

Second, the 9th National Forest Inventory indicated that the growing stock level in Qinghai and 

Ningxia is less than 20 m3 ha-1. According to the default biomass conversion and expansion factors 

(BCEF, equivalent to Coef in this study) provided by the IPCC, the values for Qinghai also seem high 

(IPCC, 2006b). As the IPCC lacks a specific category for high-altitude climate zones and considering 

that the areas where Qinghai's forests are located are closer to temperate zones, we use data from the 

temperate zone as a reference (Table R1). 

Table R1: Default biomass conversion and expansion factors (BECF) (t C m-3) 

Forest type 
Growing stock level (m3 ha-1) 

< 20 21-40 41-100 100-200 >200 



Hardwoods 1.5 (0.4-0.225) 0.85 (0.4-1.3) 0.7 (0.35-0.95) 0.525 (0.3-0.7) 0.4 (0.275-0.55) 

Pines 0.9 (0.3-1.2) 0.5 (0.325-0.75) 0.375 (0.3-0.5) 0.35 (0.2-0.5) 0.35 (0.2-0.5) 

Other conifers 1.5 (0.35-2) 0.7 (0.25-1.25) 0.5 (0.25-0.7) 0.375 (0.2-0.6) 0.35 (0.175-0.45) 

Third, in this study, we utilized provincial forest area (ha), forest volume (m3), and aboveground 

biomass carbon density (t C ha-1) data from the National Forest Inventory to calculate the Coef, which 

extrapolates harvested wood volume to aboveground biomass carbon. Since aboveground biomass 

encompasses both the canopy layer and understory vegetation (shrubs, herbs, etc.) (National standard: 

LY/T 2988-2018), the Coef expansion encompasses not only the wood components—branches, bark, 

leaves—but also the biomass of the understory vegetation. This might explain why the Coef in Qinghai 

is relatively high, as its sparse canopy allows more growth for understory vegetation. Consequently, 

despite lower forest volume levels, the higher carbon density is observed. 

We have revised “Qinhai” to “Qinghai”. Meanwhile, we added a discussion of the uncertainties 

of the AGB calculation. 

“The underestimation of harvested carbon is closely related to the accuracy of identifying both 

selective logging and clear-cutting. AGB is an important potential cause. After forest harvesting, trees 

regeneration would form new biomass. This study used the national forest inventory datasets to 

estimate AGB, which were conducted at a five-year interval. With this five-year period, the forest 

inventory can’t include the increased biomass due to trees regeneration, which will lead to an 

underestimation of AGB. The conversion of biomass storage to AGB (Coef) exhibited significant 

variations among provinces, possibly due to different dominant vegetation types and growing stock 

levels across provinces. The default biomass conversion and expansion factors (BCEF, equivalent to 

Coef in this study) provided by IPCC also confirmed the significant differences in Coef across 

vegetation types and growing stock levels (IPCC, 2006b). However, compared to IPCC's coarse 

regional classification, the provincial-level Coef we utilized in this study is more detailed.” (Lines 527-

536 in the revised manuscript) 

36. Can the authors explain why FAO data is substantially higher (40-50% more) than province 

level data (Figure 5)? What are the potential systematic biases between the two statistics?  

In this study, the province level data was provided by the China's Forestry Statistical Yearbook. 

The following reasons contribute to the bias between FAO and province level data. 



First, the statistical methods used by FAO and China's Forestry Statistical Yearbook are different. 

The harvested wood volume provided by FAO includes all trees harvested and removed from forests 

or other logging sites (e.g., agricultural protection forest). It includes stem wood, roots, and branches 

from harvesting and removal of trees killed or damaged by natural causes (e.g., fire, insects and 

diseases) (FAO, 2020). However, the data recorded in China's Forestry Statistical Yearbook solely 

accounts for the quantity of wood harvested from forests and transported to designated storage yards 

or allocated points, meeting the national timber standards upon measurement (i.e., wood output) 

(National Forestry Administration, 2000). Based on the provincial wood output rates (i.e., the ratio of 

wood output to the actual logging volume) provided by China's timber production plan from the 

National Bureau of Statistics (Table S1), we calculated the actual logging volume (refer to section 

2.3.2 in the revised manuscript). In addition, the roots of logged trees were not considered in this study. 

Second, the data source for FAO and China's Forestry Statistical Yearbook are different. The 

harvested wood volume from FAO is primarily based on data obtained from annual forestry product 

questionnaires responded by various countries or from official figures. However, the domestic 

harvested wood for China is mainly estimated based on questionnaire results, not from official figures 

(https://www.fao.org/faostat/en/#data/FO). Unfortunately, FAO failed to specified the methods and 

processes used in the estimation, limiting further analysis of the reasons for the bias between FAO and 

China's Forestry Statistical Yearbook.   

37. I recalled that LUH2 also used FAO data, so why is there a huge discrepancy between FAO 

and LUH2. Please explain by further elaborating the steps of calculation/aggregation of data. 

Yes, the LUH2 dataset used national wood volume harvest data from the FAO. The following 

reasons contribute to the huge discrepancy between FAO and LUH2.   

First, in LUH2, wood harvests due to agricultural expansion were subtracted from the total harvest. 

The remaining harvested wood was then explicitly allocated to forest pixels (Hurtt et al., 2020). 

However, the land use change in LUH2 misestimated the changes in cropland area in China. According 

to LUH2, the cropland area has increased by 41 million hectares since 1980 in China, which 

significantly deviates from the actual situation. In fact, China’s cropland has decreased by 14 million 

hectares since 1980 (Yu et al., 2022). Therefore, a significant amount of harvested wood was 

incorrectly attributed to cropland expansion, subtracting from the total harvest. 



Second, the spatial patterns of forest transitions, particularly those related to wood harvesting, 

were constrained by the Landsat-based gridded forest loss observations from Hansen et al. (2013). 

However, the forest loss dataset only indicates clear-cutting and does not include selective logging at 

30 m × 30 m scale (Hansen et al., 2013; Hurtt et al., 2020), indicating that the LUH2 dataset largely 

underestimates the harvest area.  

Therefore, there is there a huge discrepancy between FAO and LUH2. In fact, we have discussed 

this in Section 4.1. To provide a clearer explanation for the readers, we further elaborated on this 

discussion as follows: 

“The LUH2 dataset used national wood volume harvest data from the Food and Agriculture 

Organization (FAO, 2020). Across all of China, the harvested carbon data from the FAO were 

approximately 40% higher compared to the statistical data averaged from 2003 to 2018, caused by the 

different statistical methodologies and data sources used in FAO and the China’s statistical data. 

Nevertheless, in LUH2, the wood from agricultural expansion has been subtracted, the remaining 

national wood was then explicitly harvested (Hurtt et al., 2020). However, according to LUH2, the 

cropland area has increased by 41 million hectares since 1980 in China, which significantly deviates 

from the actual situation (i.e., decreased by 14 million hectares) (Yu et al., 2022). Therefore, LUH2 

has overestimated wood harvests due to agricultural expansion, leading underestimated of wood from 

forest harvesting.” (Lines 433-442 in the revised manuscript) 

Part 2. 

38. The paper uses confusing terminologies and too many acronyms, which makes it hard to 

follow. 

Sorry for the confusion. We have checked and simplified the terminologies throughout the text 

for consistency. And for the acronyms, we provided a table for their explanation (Table S1) (refer to 

response #28). 

39. Harvested wood products were allocated into wood fuel, paper, and wood products (L150, 

L230). How can the term “wood products” be used to refer both to the total sum, and to a sub-

category? Suggest use longlived wood products. 

Thanks for your constructive comments. We have reclassified and renamed the harvested wood 



products based on lifespans, including paper and paperboard, wood-based panel, furniture, and 

constructions (refer to response #8). 

40. Also, are landfill and solid waste disposal sites (SWDS) referring to the same thing? 

Yes, the SWDS overlaps with the landfill, we have replaced “SWDS” by “landfill”. 

41. The definition of lumber that includes paper and wood fuel (2.3.2) is unconventional. Lumber 

is typically understood as wood used for building and furniture. 

Sorry for the confusion. We have revised “lumber for paper” to “pulpwood”. For the 

terminological consistency and readability, we use "wood" to describe all primary or processed wood 

products. For example, we revised the wood categories as: 

“Commercial wood was further divided into roundwood, pulpwood, and fuelwood. Non-

commercial wood included the volume of wood logged (Flog) by farmers for burning and for their 

personal consumption.” (Refer to Lines 264-281 for more details). 

42. Allocation method - it is not clear to me how the authors allocate the harvested wood into the 

four pools (Section 2.2, L150-155). For example, the residual pool includes wood used as wood 

fuel burned for energy, independent from the existing wood fuel category. How did the authors 

separate statistical data for wood fuel into dedicated wood fuel and residual wood being burned? 

In practical terms, the residual wood typically has two fates: left on the logging site or used as 

fuel. The usage for fuel is independent of the fuelwood provided by statistical data. In the previous 

version, we assumed all residual wood was burned as fuel. Figure 8a also depict fuelwood and residual 

wood separately, since the burning of all residual wood is not a definite fact, we represented it using 

dashed lines. 

In the revised version, we have provided a more detailed and accurate categorization of harvested 

carbon, along with a more detailed description of the allocation methodology. (Refer to response #8, 

or Section 2.2 in the revised manuscript) 

43. How did the authors treat the harvesting slashes such as branches, killed understory 

vegetation, and roots in these pools? I suspect they are not accounted for and I am not sure 

whether the statistical data would provide this information. How did the authors treat bark 



during the processing? Is it allocated to the wood fuel, residual, or not accounted for? 

As we responded in comment #36, the harvested biomass refers to all aboveground biomass, not 

contain roots. Branches and bark serve as crucial raw materials for fiberboard and particleboard, 

allocated to the wood-based panels pool. The killed understory vegetation and leaves are usually left 

on site to enhance soil fertility or treated as fuel, allocated to the residues pool. Statistical data does 

not directly provide information on components such as branches, bark, or killed understory vegetation. 

We extensively detail the calculations and allocations of these components in the manuscript (Refer to 

response #8, or Section 2.2 in the revised manuscript).  

44. The spatial distribution of the decay harvested carbon after harvesting (Figure 7). Did the 

authors assign the subsequential changes in the carbon pools to their original harvest locations 

(grid cell and province level)?  

It is nearly impossible to obtain the details about wood usage at the pixel scale, our calculations 

focused on the allocation of harvested wood at provincial level. Figure 7 (Figure 8 in the revised 

manuscript) was created to illustrate the usage of harvested wood (such as fuelwood and pulpwood) 

across provinces. This illustration represents the allocation of harvested wood within each province 

and does not signify that these woods will necessarily be processed or used within the same province. 

45. Considering that commercial wood is often transported and processed elsewhere, how is the 

spatial flow accounted for? 

We did not account for the spatial flow of harvested wood, and we appreciate your understanding 

it beyond the scope of this study. As you stated, the commercial wood is often transported and 

processed elsewhere, and end products like paper and furniture are usually consumed elsewhere, as 

well. Due to the unavailability of data on commercial wood and product flows, delayed carbon release 

from harvested wood is only calculated to the national scale. 

46. Figure 8b. (a) The linear increase in wood harvests at the beginning reflects the actual wood 

harvests from statistics during 2003-2018. Since you don’t have harvesting data since 2018, the 

post-2018 time series are solely decay pools (not reflecting the real-world situations). These two 

periods represent different meanings and should perhaps be presented separately for clarity.  

Thanks for your valuable suggestions. We have revised Figure 8 (Figure 9 in the revised 



manuscript). 

In the carbon emission time series post-harvest, there are three critical time points: (1) 2018, when 

no new wood is input; (2) the year when the first batch of HWPs reaches the end of their service life; 

(3) the year when the final batch of HWPs reaches the end of their service life and is completely phased 

out. For each category of HWPs, we have labeled these three time points in the Figure.  

 

Figure 9: The post-harvest carbon dynamics: (a) the accumulated carbon stock of HWPs in-use; (b) 

the accumulated carbon stock in landfill; (c) annual carbon emissions of fuelwood and residues, since 

the burning of residues is not a definite fact, we represented it using dashed lines; (d) annual carbon 

emissions in landfill. The black dashed line indicates the year of 2018, when there is no new wood 

inflow in the HWPs, the other dashed lines in (b) and (d) indicate the year when the corresponding 

products were all discarded, and the purple solid line indicates the year when the first construction 

wood reached its service life. Since paper and paperboard, wood-based panels, and furniture have a 

service life of less than 16 years, carbon stock of emissions has no sharp changes before and after the 

year reached service life. The shaded area represents the variation range. 

(b) It is also hard to compare 8a and 8b as the units are different. 

Yes, we harmonized the units of both carbon stocks and carbon emissions as CO2e. 

47. Lifespan are 5, 100 years for paper and longlived products (IPCC, 2019a) in L155, while k 

for paper products and wood products were used as 0.347 and 0.023 (L180), respectively, 



according to the IPCC default values (IPCC, 2014). Therefore, half-life will be ln(2)/0.347 and 

ln(2)/0.023, rather than 2.5 and 50 years. Which set of values is ultimately used? 

Sorry for the confusion. Here, the half-life of a product in-use refers to the number of years it 

takes for the product to be retired due to functional, technological, or economic obsolescence, resulting 

in a fifty percent reduction in its usage. Lifespan refers to the service life of a product which is known 

to be expected under a particular (reference) set of in-use conditions, depending on the workmanship 

and maintenance of the product. The half-life of a product is not half of its lifespan, but a function of 

the country-specific service life of particular HWPs (HL=service life  ln (2)) (IPCC, 2019b). 

According to the IPCC default values, half-life for paper and wood products are 2 and 30 years, 

respectively, corresponding to k of 0.347 and 0.023. For instance, considering paper products put into 

use in 2003, they would be retired within decay constant of 0.347 annually before 2008. By 2008, all 

remaining products inflowed in 2003 would be entirely phased out due to reaching the end of their 

service life. 

In our revised version, we have performed a more detailed classification of the HWPs and 

retrieved more specific parameter values for the estimation of decay carbon (refer to response #8, #9 

and #11, or Section 2.2). 

Minor comments: 

48. Figure 3. It is hard to compare a and b as the scales in the legends are so different. It also 

suggests that 30m resolution is less capable in capturing harvesting compared to the 0.1 degree. 

Response: Thank you for pointing that out. In areas where harvesting is less frequent, pictures 

produced at a 30 m resolution may show visual gaps as the pictures are non-editable. To enhance 

readers' comprehension of the spatial patterns of forest harvesting, we offered three views: a map 

rendered at a 30 m resolution, a zoomed-in view at the same resolution, and a map that upscales the 

30 m data to a resolution of 0.1°. The dataset we produced and uploaded is still 30 m, although the 0.1° 

map visually captures the spatial pattern of forest harvesting better than the 30 m, in practical 

applications, such as evaluation at the regional scale and as the base data for modeling, the accuracy 

of the 30 m data is higher. 

We added a description of subgraph (b) to the caption of Figure 3 (Figure 4 in the revised version) 

as follows: 



“Figure 4: Map of forest harvested carbon for China in 2016 at (a) 30 m and (b) 0.1°resolution 

and the zoomed-in view of the example areas of (a) (a1, a2, and a3), the map at 0.1° was derived from 

a 30 m data upscaling, and (c) shows the harvested carbon from clear-cutting and selective logging by 

province in 2016.” 
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