
1 
 

Response to the reviewers’ comments 

 

We appreciate the time and efforts of the three reviewers to provide these valuable comments 

and suggestions to improve this manuscript. To help reviewers see our responses to the 

comments and suggestions, we labeled all the comments and suggestions at the corresponding 

locations and used the Track Change mode to show all the revisions in the revised manuscript. 

According to these comments and suggestions, we revised the manuscript carefully. Please see 

our point-to-point responses to each comment and suggestion. 

 

RC1: 'Comment on essd-2022-379', Anonymous Referee #1, 12 Apr 2023  

As per the abstract, the article discusses the discrepancies in forest cover maps generated using 

different forest definitions and validation data which is affected by two biophysical parameters, 

tree height and canopy coverage. However, the paper presents the annual and evergreen forest 

cover maps in the Brazilian Amazon from 2000 to 2021 using PALSAR/MODIS and MODIS. 

The maps are evaluated using ICESat/GLAS as a reference for canopy height (>5m) and canopy 

cover (>10%) which is based on the general forest definition. 

In general, it is challenging to map forests or trees that are less than 5m using satellite data, 

whether optical or SAR. Therefore, obtaining 98.5% of forest pixels with canopy height greater 

than 5 meters in both PALSAR/MODIS and MODIS is not unexpected. Consequently, the author 

should reconsider the main question of the paper, which should not be solely focused on forest 

definition but should instead aim to validate the annual forest cover maps. The abstract of the 

paper needs to be revised since the paper does not emphasize the significant discrepancies among 

the forest cover maps according to the FAO definition. 

Response: Thanks for your time and efforts to help improve this manuscript. We revised the 

manuscript and focused on the annual PALSAR/MODIS forest cover maps, annual MODIS 

evergreen forest cover maps, and the assessment of these annual forest cover maps and annual 

evergreen forest cover maps in the Brazilian Amazon. We also revised the abstract according to 

your comments. 

“Abstract. Many forest cover maps have been generated by using optical and/or microwave 

images, but these forest cover maps have large area and spatial discrepancies. To date, few 

studies have assessed forest cover maps in terms of two biophysical parameters used in forest 

definition: (1) canopy height and (2) canopy coverage. We generated annual forest cover maps 

from 2007 to 2010 and evergreen forest cover maps from 2000 to 2021 in the Brazilian Amazon 

using the images from the Phased Array type L-band Synthetic Aperture Radar and the time 

series images from the Moderate Resolution Imaging Spectroradiometer, using the forest 

definition of the Food and Agriculture Organization (FAO) of the United Nations (> 5-m tree 

height and > 10% canopy coverage) as the reference. We used the canopy height and canopy 

coverage datasets from the Geoscience Laser Altimeter System during 2003-2007 to assess 

annual forest cover maps from 2007 to 2010 and annual evergreen forest cover maps from 2003 

to 2007, and the results show high accuracy of these forest cover and evergreen forest cover 

maps in the Brazilian Amazon. These annual forest cover maps and annual evergreen forest 

cover maps provide data support for the analyses of the causes, processes, and consequences of 

forest cover changes in the Brazilian Amazon.” 

https://essd.copernicus.org/#RC1
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Specific comments: 

1. Some of the figures presented in the paper do not provide substantial information and could 

be included as supplementary material instead. For instance, Figure 4a and 4b lack distinct 

spatial information, which could be conveyed by a histogram (4c and 4d) or just by showing 

the range of values. 

Response: We moved Figure 3 and Figure 4 into supplementary material. 

 

2. The author stated in line 91 and in Fig 9 that the PALSAR/MODIS forest cover maps and 

MODIS evergreen forest cover maps had a close to 1:1 linear relationship at a 5-km spatial 

resolution. Is this because the PALSAR forest cover maps also incorporated MODIS 

NDVI? If so, does integrating PALSAR/MODIS offer any significant benefits over only 

using MODIS except for availability of cloud-free images? 

Response: Brazilian Amazon is dominated by evergreen forest. This is the major reason that 

PALSAR/MODIS forest cover maps had a close to 1:1 linear relationship with MODIS 

evergreen forest cover maps at a 5-km spatial resolution.  

 As mentioned by the reviewers, the frequent clouds and cloud shadows reduced the 

availability of cloud-free optical satellite images, making forest cover mapping a challenging 

task in the Brazilian Amazon. Compared to optical satellite images, the L-band microwave 

PALSAR images had two following advantages in forest cover mapping: (1) the PALSAR 

images are independent of clouds and cloud shadows and (2) the electromagnetic wave of 

PALSAR has strong penetration capability into forest canopy and interacts with tree branches 

and trunks, thus, PALSAR data can be good indicators of forest structure and aboveground 

biomass and has strong backscatter signals, while optical satellite images have little penetration 

capability and mainly observe the top canopies of trees. The use of MODIS NDVI in the 

PALSAR/MODIS forest cover mapping was to reduce the commission error from urban, bare 

soil and rocks, which have similar PALSAR backscatter features but low to no vegetation 

coverage. 

 In this study, we used the PALSAR/MODIS forest cover maps as the reference maps, and 

then we compared and confirmed the reliability of the annual MODIS evergreen forest cover 

maps in the Brazilian Amazon. Both PALSAR/MODIS forest cover maps and MODIS evergreen 

forest cover maps matched very well, showing that the combination of PALSAR and MODIS 

images, and dense time series MODIS images can both generate high-accuracy forest cover maps 

in the Brazilian Amazon. 

 We added more details in the Introduction section (Page 2) and Section 3.3 (Page 14). 

 

Minor 

1. Citation of fao should be FAO, fra should be FRA. 

Response: Revised as you suggested. 
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RC2: 'Comment on essd-2022-379', Anonymous Referee #2, 11 Jun 2023  

General comments: 

The manuscript is generally well written, the topic is important, and the outputs are useful for 

readers. However, I found two serious flaws (see below), both of which are related to the main 

contribution of this study (i.e., forest cover mapping following the FAO’s definition of “forest”). 

Because they are fatal as a scientifically robust dataset, I must recommend this manuscript 

against publication. 

1. This study uses the FAO FRA definition of forest only in part: “canopy height of > 5 meters 

and canopy coverage of > 10%” (P5L169-170). It ignores the other part of the definition 

“land with a minimum area of 0.5 hectares (with trees)” (P5L170) in the data analysis. The 

annual PALSAR/MODIS forest cover maps were produced at 50-m spatial resolution 

(L189-190) that is equivalent to 0.25 ha per pixel. Two or more adjacent pixels are 

necessary to be classified as “forest” under the FAO FRA definition. The data analysis does 

not take this into account. 

Response: We appreciate the reviewer's comment. A minimum area of 0.5 ha in the FAO forest 

definition can be considered as the mapping unit. One can convert the raster data (50-m pixel) 

into a polygon map, and then calculate the polygon sizes and select those polygons that are 0.5 

ha or larger for forest. People can use our data product at 50-m spatial resolution for such tasks.  

 FAO defines forest as land with a minimum area of 0.5 ha with (1) a tree canopy height 

of > 5 m and (2) a canopy coverage of >10% at the time of observations (land cover perspective), 

and it also includes lands with trees that can reach these thresholds at the time of tree mature 

(land use perspective). Forest remote sensing mainly focuses on the forest cover. The minimum 

land area of 0.5 ha is a precondition for forest but is impacted by various tree distribution 

patterns or complex terrains. Besides, satellite images do not have the exact size of 0.5 ha. We 

revised Section 2.5 as  

“2.5. FAO forest definition 

 Hundreds of different forest definitions have been used in forest management (Unfao, 

2002; Lund, 2014). FAO defines forest as land with a minimum area of 0.5 hectares with (1) a 

tree canopy height of > 5 m and (2) a canopy coverage of >10% at the time of observations, and 

it also includes lands with trees that can reach these thresholds at the time of tree mature (Fra, 

2020). Using the FAO's forest definition as the reference (a tree canopy height of > 5 m and a 

canopy coverage of >10%), we identified and generated annual PALSAR/MODIS forest cover 

maps in the Brazilian Amazon during 2007-201. Then, we defined evergreen forests as forests 

with green leaves year-round, a tree canopy cover more than 10%, and a tree height larger than 5 

m. and generated annual MODIS evergreen forest cover maps from 2000 to 2021. Note that as 

we use satellite images to identify and map forests, we do not consider lands with trees that can 

reach these two thresholds at the time of tree mature. Due to various spatial resolutions of 

satellite images, tree distribution patterns, and terrains, the minimum forest mapping area may 

not be exactly 0.5 hectares.” 

 

https://essd.copernicus.org/#RC2


4 
 

2. “Forest” and “evergreen forest” are not identical in definition. According to Scariot et al. 

(2008), deciduous forests are considerably distributed in the eastern part of the study area. 

When the authors want to produce the “forest” and “evergreen forest” cover map, they must 

exclusively use the PALSAR/MODIS data products acquired on the “leaf-on” and “leaf-

off” seasons, respectively. The data analysis does not take this into account. They should 

also be careful to use the ICESat/GLAS data since the date of data acquisition can affect the 

accuracy of canopy height and coverage for deciduous tree species. I suspect the accuracy 

of forest cover maps produced through this study, because the estimated areas of 

PALSAR/MODIS “forest” cover (3.77 × 106 km2 in 2007 and 3.75 × 106 km2 in 2010; 

P9L232) and MODIS “evergreen forest” cover (3.73 × 106 km2 in 2007 to 3.72 × 106 

km2 in 2010; P11L261) are nearly identical, even though different forest types are 

calculated. 

Scariot, A., Vieira, D.L., Sampaio, A.B., Guarino, E., Sevilha, A. (2008). Recruitment of Dry 

Forest Tree Species in Central Brazil Pastures. In: Post-Agricultural Succession in the 

Neotropics. Springer, New York, NY. https://doi.org/10.1007/978-0-387-33642-8_11 

Response: Ecologically, plants in high mountains and mid-to-high latitudes shed leaves in the 

winter because of cold air temperature (lower than zero degree centigrade). Tropical zones have 

few locations with air temperature of lower than zero degree centigrade. Thus, the area of 

deciduous trees in moist tropical zones should be small. Trees could shed leaves in dryland, too, 

because of extreme water stress. The Amazon basin generally has large annual rainfall.  

 PALSAR images have two following advantages in forest cover mapping: (1) the 

PALSAR images are independent of clouds and cloud shadows and (2) the electromagnetic wave 

of PALSAR has strong penetration capability into forest canopy and interacts with tree branches 

and trunks, thus, PALSAR data can be good indicators of forest structure and aboveground 

biomass and has strong backscatter signals in the “leaf-on” and “leaf-off” seasons. The use of the 

maximum MODIS NDVI each year in the PALSAR/MODIS forest cover mapping was to reduce 

the commission error from urban, bare soil and rocks, which have similar PALSAR backscatter 

features but low vegetation coverage.  

 We appreciate the reviewer sharing the book edited by Scariot et al. We read the book 

and found the figure for the spatial distribution (Fig. 11.1 in the book) of deciduous forest in 

Brazil. We did not find what the data source and approach were used to generate this deciduous 

forest map in Brazil. This deciduous forest map seems to be a sketch map of deciduous forest 

distribution. For the evergreen forest cover mapping in this study, we used all the 8-day 

MOD09A1 time series observations without clouds, cloud shadows, and snow in each year, 

including both “leaf-on” and “leaf-off” seasons as the reviewer recommended. Please see the 

details in section 2.7. 

 The ICESat had a revisit cycle of every 91 days. At each footprint, the maximum canopy 

height and canopy cover percentage were calculated from the ICESat LiDAR waveform signals 

acquired from 2003 to 2007 and screened for several confounding factors (e.g., cloud, noise, and 

topographic slope), which could reduce the impact of the date of data acquisition on the 

assessment of canopy height and coverage. Please see the details in “Section 2.4. ICESat canopy 

height and cover percentage data”. 
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Specific comments: 

P1L1: Consider revising the title, since readers may misunderstand that this paper produced 

“annual forest” and “evergreen forest” cover maps. 

Response: We revised the title to “Annual maps of forest and evergreen forest in the Brazilian 

Amazon from analyses of PALSAR and MODIS images”. 

 

P1L22-23, l26-27: Clearly distinguish the terms “annual forest cover” and “evergreen forest 

cover” in the text. 

Response: We added the definition of forest and evergreen forest (Page 7) in the Methods 

section. 

 

P1L32, P2L2, L4, L45: “Fao” > “FAO” 

Response: Revised as you suggested. 

 

P2L50: “Inpe, 2020” > Missing in the list of references. 

Response: We added this reference. 

 

P4L122: “MOD09A1 data product” > Which version of MOD09A1 was used? 
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Response: We added the version of the MOD09A1 (Collection 6). 

 

P4L124: “Near-Infrared (NIR, 841 - 876 nm), NIR (1230 - 1250 nm)” > “Near-Infrared (NIR, 

841 - 876 nm, and 1230 - 1250 nm)” 

Response: Revised as you suggested. 

 

P5L134: “blue, red, near infrared (841 – 875 nm), and shortwave infrared (1628 – 1652 nm) 

bands” > “Blue, Red, Near-Infrared (841 – 876 nm), and Shortwave Infrared (1628 – 1652 nm) 

bands” //Refer to P4L123-124. 

Response: Revised as you suggested. 

 

P5L138-139 (also P9L209-210, L214): “bad-quality”, “good-quality” > “good” or “bad” sounds 

a subjective judgement by the author. Consider using the other word. Show the criteria of quality 

evaluation and explain what “the pixel quality layers” are in the manuscript. 

Response: We revised the sentence on Page 5 as “We used the observations with the property of 

“VI produced with good quality” based on the MOD13Q1 quality band (DetailedQA) in time 

series analysis”. We also revised the sentence on Pages 8-9 as “We calculated (1) the frequency 

(percentage) of the number of observations with LSWI ≥ 0 over all the available observations 

(𝐹𝑄𝐿𝑆𝑊𝐼≥0) and (2) the minimum EVI values ( 𝐸𝑉𝐼𝑚𝑖𝑛) in a year after excluding observations of 

clouds, cloud shadows, and snow based on the MOD09A1 quality band (StateQA).” 

 

P5L153: “1.1 million footprints” > “1.1 × 106 footprints” 

Response: Revised as you suggested. 

 

P5L158: “identified as forest footprints” > Please explain clearly how to identify tree canopy 

only from the LiDAR-based height data (and without spectral data on land cover). 

Response: Both canopy coverage and canopy height were calculated from ICESat lidar 

waveform signals. We modified this sentence as “When considering both canopy height and 

canopy coverage, 0.9 × 106 footprints (85.1%) had a canopy height of > 5 m and canopy 

coverage of > 10%, and these footprints were thus identified as forest footprints in terms of the 

FAO FRA forest definition.” 

 

P6L165 (Fig. 1): Show the spatial scale in each map. When is the date of data acquisition for 

each map? 

Response: We added the spatial scale in the map and added the date of data acquisition in the 

caption. 

 

P6L170: “Unfao” > “UNFAO” //Is this different from “FAO”? 
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Response: Revised as you suggested. 

 

P6L172: “Fra” > “FRA” 

Response: Revised as you suggested. 

 

P6L173-174: “annual PALSAR/MODIS forest maps” > “annual PALSAR/MODIS forest cover 

maps”, “annual evergreen forest maps” > “annual MODIS evergreen forest cover maps” 

Response: Revised as you suggested. 

 

P7L184: Describe which months “the dry season” are. 

Response: Revised as you suggested. 

 

P7L193-P8L200 (Figs. 2-4): Show the spatial scale in each map. 

Response: Revised as you suggested. 

 

PL206: Please specify the acquisition date of “MOD09A1 product” for each year and provide the 

spatial distribution visually as Fig.2. 

Response: We used all the 8-day MOD09A1 observations in each year after excluding the 

observations covered by clouds, cloud shadows, and snow. Thus, we can have up to 46 

observations in one pixel in a year. Thus, generating the spatial distribution of the acquisition 

date for MOD09A1 is challenging. In this revision, we revised the text and made it clear that we 

use all available 8-day MOD09A1 data in each year. 

 

P9L207-208: “using the FAO’s forest definition” > FRA (2020) does not define “evergreen 

forest”. Clearly describe what the definition of “evergreen forest” is. 

Response: We added the definition of evergreen forest as “We defined evergreen forests as the 

forests with green leaves year-round, a tree canopy cover more than 10%, and a tree height larger 

than 5 m.” (section 2.5) 

 

P9L216, P15L341: “forest mapping” > “forest cover mapping” 

Response: Revised as you suggested. 

 

P9L220: “during 2003-2005” > Are there any reasons why the author selected these years for the 

spatial comparison? If not, I suggest the author using the same period (“during 2007-2010”) for 

both forest cover maps to make them comparable. 
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Response: The ICESat GLAS datasets were acquired during 2003-2007. To reduce the potential 

bias due to date acquisition, we chose the annual evergreen forest cover maps during 2003-2007 

for the spatial comparison. We revised the manuscript and corrected the typo as “during 2003-

2007”. 

 

P9L234, P11L265: “18 5” > “185” //Delete the space between “8” and “5”. 

Response: To avoid confusion, we rewrote the two sentences as “To assess the accuracy of the 

PALSAR/MODIS forest cover map, we used two independent reference datasets. First, we used 

the land cover maps at the 2-m spatial resolution from the Global Land Cover Validation 

Reference Dataset in 2010, which had land cover maps in 18 blocks (0.15 × 106 pixels) in the 

Brazilian Amazon and each block covered an area of 5 × 5 km2 (Olofsson et al., 2012; Stehman 

et al., 2012). Second, we used the land cover maps from the TREES-3 (Achard et al., 2014) 

reference dataset at the 30-m spatial resolution from the European Commission’s Joint Research 

Centre (JRC), which had land cover maps in 416 blocks (17.09 × 106 pixels) and each block 

covered an area of 10×10 km2.” (Page 9) 

 

On page 12, we revised the sentence as “We previously assessed the accuracy of the evergreen 

forest cover map in 2010 using 18 blocks with 5 × 5 km2 (1.27 × 103 pixels) of land cover maps 

at 2-m spatial resolution from the Global Land Cover Validation Reference Dataset in 2010 and 

416 blocks with 10×10 km2 (0.13 × 106 pixels) of land cover maps from the 30-m TREES-3 

(Achard et al., 2014) reference dataset.” 

 

P11L253, P13L280 (Figs. 6, 8): Please explain from “a” to “l” shown in each map. 

Response: Revised as you suggested. 

 

P12L271 (Fig. 7): “a-v” > It is better to show the year on each map. 

Response: Revised as you suggested. 

 

P13L289-290: “There might be some non-evergreen forest and sparse forest in the Cerrado, 

which are not identified as forest in the MODIS evergreen forest cover maps.” > This sounds an 

invalid interpretation by the authors because they did not consider the date of data acquisition 

(leaf-on/ leaf off seasons) when they selected the MOD09A1 data product. 

Response: We used all 8-day MOD09A1 images after excluding clouds, cloud shadows, and 

snow to generate annual evergreen forest cover maps each year, including MOD09A1 images in 

leaf-on and leaf-off seasons. 

 

P14L295-299 (Fig. 9): Low (0%) of the forest area fraction should show as white in color. 

Confirm if “0.23 million pixels” is correct, because PALSAR/MODIS and MODIS evergreen 

have different spatial resolutions. 
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Response: We showed the low- or non-forest area fraction as grey in color. We rewrote this 

sentence as “0.23 million pixels each year at a spatial resolution of 5 km”. 

 

P14L301-317: Section 3.4 is rather general in description and is neither the fact derived from the 

data analysis (result) nor an interpretation of the derived results (discussion). Move it to 1. 

Introduction or 2. Method. The latter part could be moved to 5. Conclusion (as future research 

direction). The author does not have to calculate the average area fraction of forest “at an interval 

of 5%”. 

Response: Revised as you suggested. We moved the materials in this section to the Introduction 

section, Methods section, and Conclusion section. 

 

P16L342 (Fig. 10): “This study” > “MODIS evergreen”? Both “PALSAR/MODIS” and “This 

study” are the results derived from this study. Please explain each abbreviation. I found that the 

forest area increased from 2012 to 2013 according to “this study” (MODIS evergreen). Please 

explain where and why it occurred in the Brazilian Amazon. 

Response: Revised as you suggested. We changed “This study” to “MODIS evergreen”. We also 

explained each abbreviation in the Figure 10 title. 

The MODIS evergreen forest cover maps in this study include primary forest and secondary 

forest. We calculated the evergreen forest changes between 2012 and 2013. We found that small 

forest area gains in the sparse forest and agriculture areas in the south and east of the Brazilian 

Amazon (Figure R2_1), which may be contributed by the secondary forest growth or tree 

plantations under favorable climate conditions (Figure R2_2) in 2013.  

 

Figure R2_1. MODIS evergreen forest cover gain in 2013. 
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Figure R2_2. Difference of annual total precipitation between 2012 and 2013. The precipitation 

data is from the Tropical Rainfall Measuring Mission data product. 

 

P17L372: Place this reference (FAO, 2020) in alphabetical order. 

Response: Revised as you suggested. 

 

P18L420: “PRODES” > Confirm if this reference is correctly listed. 

Response: Revised as you suggested. We revised this reference as “INPE. PRODES-Amazon: 

http://www.obt.inpe.br/OBT/assuntos/programas/amazonia/prodes” 

 

 

 

 

RC3: 'Comment on essd-2022-379', Anonymous Referee #3, 02 Jul 2023  

This manuscript attempts to generate annual forest cover maps and annual evergreen forest cover 

maps using FAO’s forest definition and combined application of Synthetic Aperture Radar 

(SAR) and optical (MODIS) images from 2000 to 2021. The working is meaningful and 

challenging, and the outputs may be useful for readers. Moreover, this manuscript is well-written 

in general. However, some details are neglected by the authors. Firstly, in the definition of forest 

in FAO, the “land with a minimum area of 0.5 hectares” is a precondition, but we can not see 

how the authors to deal with this precondition on the SAR and optical images. Secondly, some 

reasons and criterions are not given out in this manuscript although the authors may consider 

they are general conclusions in previous studies. For example, why do the authors select 5-km 

spatial resolution as an optimal scale to aggregate the 50-m SAR and 500-m MODIS images? 

Thirdly, there are little usefully statistical information in this manuscript, although a little bit of 

http://www.obt.inpe.br/OBT/assuntos/programas/amazonia/prodes
https://essd.copernicus.org/#RC3
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summation of pixels for two types of forest dataset are addressed. This deficiency will raise the 

risk of incredibility of results. Finally, as commented by the referee 2, the definition and 

difference of “forest” and “evergreen” are not clearly addressed in this manuscript by authors, 

which might result in the area discrepancy between PALSAR/MODIS forest cover maps and 

MODIS evergreen forest cover maps. Specific comments are as follows. 

Response: Thank you so much for your positive comments. We really appreciate your detailed 

comments to improve this manuscript and the manuscript writings.  

 We appreciate the reviewer's comment. A minimum area of 0.5 ha in the FAO forest 

definition can be considered as the mapping unit. One can convert the raster data (50-m pixel) 

into a polygon map, and then calculate the polygon sizes and select those polygons that are 0.5 

ha or larger for forest. People can use our data product at 50-m spatial resolution for such tasks.  

 FAO defines forest as land with a minimum area of 0.5 hectares with (1) a tree canopy 

height of > 5 m and (2) a canopy coverage of >10% at the time of observations (land cover 

perspective), and it also includes lands with trees that can reach these thresholds at the time of 

tree mature (land use perspective). Forest remote sensing mainly focuses on the forest cover. The 

minimum land area of 0.5 hectares is a precondition for forest but is impacted by various tree 

distribution patterns or complex terrains. Besides, satellite images do not have the exact size of 

0.5 hectares. We revised Section 2.5 as  

“2.5. FAO forest definition 

 Hundreds of different forest definitions have been used in forest management (FAO, 

2002; Lund, 2014). FAO defines forest as land with a minimum area of 0.5 hectares with (1) a 

tree canopy height of > 5 m and (2) a canopy coverage of >10% at the time of observations, and 

it also includes lands with trees that can reach these thresholds at the time of tree mature (FRA, 

2020). Using the FAO's forest definition as the reference (a tree canopy height of > 5 m and a 

canopy coverage of >10%), we identified and generated annual PALSAR/MODIS forest cover 

maps in the Brazilian Amazon during 2007-201. We defined evergreen forests as forests with 

green leaves year-round, a tree canopy cover more than 10%, and a tree height larger than 5 m. 

Then we generated annual MODIS evergreen forest cover maps from 2000 to 2021. Note that as 

we use satellite images to identify and map forests, we do not consider lands with trees that can 

reach these two thresholds at the time of tree mature. Due to various spatial resolutions of 

satellite images, tree distribution patterns, and terrains, the minimum forest mapping area may 

not be exactly 0.5 hectares.” 

 We added the criteria of MOD13Q1 (Page 5) and MOD09A1 (Page 5) data processing in 

the revised manuscript. We also added the reason that we selected 5-km spatial resolution as an 

optimal scale to aggregate the 50-m SAR and 500-m MODIS images (Page 9) “For the spatial 

comparison, to avoid the bias caused by different spatial resolutions, we aggregated the 50-m 

annual PALSAR/MODIS forest cover maps and 500-m (463-m) MODIS evergreen forest cover 

maps into 5-km pixels and calculated their average forest area fraction values within individual 

5-km pixels.”.  

 We revised section “2.8. Spatial and statistical analysis” and added the statistical analyses 

used in this study, including (1) the evaluation of the annual PALSAR/MODIS forest cover maps 

and annual MODIS evergreen forest cover maps based on the ICESat data, (2) the spatial 

comparison between the PALSAR/MODIS forest cover maps and MODIS evergreen forest 
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cover maps as well as their linear relationship and significant analyses, and (3) the forest area 

comparison based on the Root Mean Square Error (RMSE) between the PALSAR/MODIS forest 

cover maps, MODIS evergreen forest cover maps, and other three forest cover datasets. 

 We added the definition of evergreen forest in the revised manuscript (Page 7) as “We 

defined evergreen forests as forests with green leaves year-round, a tree canopy cover more than 

10%, and a tree height larger than 5 m.” 

 Please see our responses to the specific comments as follows. 

 

P1, line 25, insert a space between “>” and numbers. 

Response: Revised as you suggested. 

 

P1, line 31, suggest changing “40.6 × 106” to “4.1 × 107”, which is in line with the scientific 

expressions in the next pages. 

Response: We used the multiplication step for increments of the base-10 exponent of three to 

match thousand, million et al. 

 

P1, line 32, change “Fao” to “FAO”, and check it through this manuscript (P2, line 36; P2, line 

38; P2, line 45) and revise it. 

Response: Revised as you suggested. 

 

P1, line 34, insert “of” before “aboveground”. 

Response: Revised as you suggested. 

 

P2, line 35, insert “the” after “in”. 

Response: Revised as you suggested. 

 

P2, line 38, insert “has” after “loss”. 

Response: Revised as you suggested. 

 

P2, line 40, change “people” to “us”. 

Response: Revised as you suggested. 

 

P2, lines 49, 54, insert “a” before “high”. 

Response: Revised as you suggested. 
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P2, line 51, change “free cloud” to “cloud-free”. 

Response: We revised this sentence as “Google Earth Engine, a powerful cloud computing 

platform, was also developed to process these big datasets”. 

 

P2, line 56, change “shadow” to “shadows”. 

Response: Revised as you suggested. 

 

P2, line 62, change “non-forest” to “non-vegetation”. 

Response: Revised as you suggested. 

 

P2, line 65, change “reduced” to “reducing”, change the first “and” to “but”. 

Response: Revised as you suggested. 

 

P3, lines 71-72, 77, change “very high” to “higher”. 

Response: Revised as you suggested. 

 

P3, line 73, change “a fixed locations” to “in situ”. 

Response: Revised as you suggested. 

 

P3, line 79, delete “Tree” and change “canopy” to “Canopy”. 

Response: Revised as you suggested. 

 

P3, line 96, change “Amapa”, “Para”, “Maranhao” and “Rondonia” to “Amapá”, “Pará”, 

“Maranhão” and “Rondônia”. 

Response: Revised as you suggested. 

 

P3, line 97, insert a space after “world”. 

Response: Revised as you suggested. 

 

P4, line 103, insert a space after “decades”. 

Response: Revised as you suggested. 
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P4, line 108, please give the full name of JAXA (Japan Aerospace Exploration Agency) in the 

first time. 

Response: Revised as you suggested. 

 

P4, line 109, insert a space between left bracket and right bracket. 

Response: Revised as you suggested. 

 

P4, lines 111-112, suggest moving “further” before “provided”. 

Response: Revised as you suggested. 

 

P4, line 122, please give the version of MOD09A1. V061? 

Response: Revised as you suggested. 

 

P4, line 124, same as shortwave infrared, merge two ranges of NIR in one bracket, “Near-

Infrared (NIR, 841-876 nm and 1230-1250 nm)”. 

Response: Revised as you suggested. 

 

P4, line 130, insert a space between left bracket and right bracket. 

Response: Revised as you suggested. 

 

P5, line 134, change “875” to “876”. 

Response: Revised as you suggested. 

 

P5, lines 134-135, change the hyphen into English status of “-”. 

Response: Revised as you suggested. 

 

P5, line 138, change “exclude” to “excluded”, please use the past tense. 

Response: Revised as you suggested. 

 

P5, line 139, change “use” to “used”. 

Response: Revised as you suggested. 

 

P5, lines 145, 147, 151, insert a space before left bracket. 
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Response: Revised as you suggested. 

 

P5, line 153, change “million” to “× 106”. 

Response: Revised as you suggested. 

 

P5, line 156, delete “of the”, and insert “a” before “canopy height”. 

Response: Revised as you suggested. 

 

P5, lines 155, 157, 159, change “meters” to “m”. 

Response: Revised as you suggested. 

 

P5, line 160, insert “canopy” before “coverage”. 

Response: Revised as you suggested. 

 

P5, line 161, insert “in the” before “north”. 

Response: Revised as you suggested. 

 

P5, line 162, insert a comma before “south”. 

Response: Revised as you suggested. 

 

P6, line 170, insert a space after the second “of” and change “meters” to “m”. 

Response: Revised as you suggested. 

 

P6, line 172, insert a space after “mature”, and change “Fra” to “FRA”. 

Response: Revised as you suggested. 

 

P6, line 178, insert a space after the first “data”, and change “PALSAR data” to 

“Electromagnetic wave of PALSAR”. 

Response: Revised as you suggested. 

 

P7, line 194, change “during 2007-2010. (a) 2007. (b) 2008. (c) 2009. (d) 2010.” to “during 2007 

(a), 2008 (b), 2009 (c), and 2010 (d).” in the caption of figure 2. 

Response: Revised as you suggested. 
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P8, line 199, Figure 4a, b, change “gamma0” to “gamma-naught”, which is in line with the term 

emerging at the page 7, line 183. 

Response: Revised as you suggested. 

 

P8, line 200, change “gamma0 (a-b) and their histograms (c-d)” to “gamma- naught (a, b) and 

their histograms (c, d)” in the caption of figure 4. 

Response: Revised as you suggested. 

 

P9, line 214, change “included” to “conducted”. 

Response: Revised as you suggested. 

 

P9, line 217, change “image” to “images”. 

Response: Revised as you suggested. 

 

P9, line 224, change “that have ICESat/GLAS footprint data” to “that contained part information 

of ICESat/GLAS footprint data”. 

Response: Revised as you suggested. 

 

P9, why do the authors choose the spatial resolution of 5-km? what is the reason? Why not 1-

km? please give the citation or criterion. 

Response: The MODIS data used in this study has a spatial resolution of 463 m (roughly 500 m). 

To reduce the bias for forest area comparison caused by the different spatial resolutions, we 

chose the spatial resolution of 5-km.  

 

P9, line 228, change “in” to “during”. 

Response: Revised as you suggested. 

 

P9, lines 219-228, in this section, we cannot conclude more useful statistical information for 

example significance of difference, although a little bit of summation of pixels for two types of 

forest dataset. 

Response: We revised this section and added the statistical analyses we did in this study (Page 

9). 

 

P9, line 231, change “in” to “during”. 
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Response: Revised as you suggested. 

 

P9, line 234, insert a space after “disturbances”. 

Response: Revised as you suggested. 

 

P9, lines 234, 236, in order to avoid misreading by the reader, suggest place the phrases of “5 × 5 

km2” and “10 × 10 km2” after “blocks” and insert “with” before these two phrases. 

Response: Revised as you suggested. 

 

P9-10, lines 235, 236, 238, insert a space before the left bracket of citations. 

Response: Revised as you suggested. 

 

P9-10, lines 234-238, this long sentence confuses me a lot. Firstly, I think this is an incomplete 

sentence. What do the authors want to do using blocks of two reference datasets? Secondly, why 

the sparse spatial resolution maps have much more blocks compared with the higher resolution 

maps with few blocks. Do the authors select different sizes of hotspot for these two datasets to 

compare them with the forest cover maps generated in this study? Finally, please revise this 

sentence and make it easier understand. 

Response: We revised this sentence and made it easier understand “To assess the accuracy of the 

PALSAR/MODIS forest cover map, we used two independent reference datasets. First, we used 

the land cover maps at the 2-m spatial resolution from the Global Land Cover Validation 

Reference Dataset in 2010, which had land cover maps in 18 blocks (0.15 × 106 pixels) in the 

Brazilian Amazon and each block covered an area of 5 × 5 km2 (Olofsson et al., 2012; Stehman 

et al., 2012). Second, we used the land cover maps from the TREES-3 (Achard et al., 2014) 

reference dataset at the 30-m spatial resolution from the European Commission’s Joint Research 

Centre (JRC), which had land cover maps in 416 blocks (17.09 × 106 pixels) and each block 

covered an area of 10×10 km2. The overall accuracy of the PALSAR/MODIS forest cover map 

in 2010 was about 91% (Qin et al., 2019).” 

 

P10, lines 240-241, the same comment as P7, line 194. 

Response: Revised as you suggested. 

 

P10, lines 245-246, please add the number of pixels of canopy height > 5 m and canopy 

coverage > 10%. Otherwise, delete the number of pixels in the brackets at line 248. 

Response: Revised as you suggested. 

 

P10, lines 248-249, insert a space between “of” and “>”. 
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Response: Revised as you suggested. 

 

P10, line 249, change “in” to “during”. Please be more careful about the conclusion of 

“consistent with the FAO forest definition”. As described in section 2.5. FAO forest definition, 

“land with a minimum area of 0.5 hectares” is the precondition. 

Response: Revised as you suggested. We also revised section 2.5. FAO forest definition and 

made a careful conclusion. 

 

P10, line 250, insert “that” before “in”. 

Response: Revised as you suggested. 

 

P11, line 260, change “in” to “during”. 

Response: Revised as you suggested. 

 

P11, line 262, change “estimates” to “estimated”. 

Response: Revised as you suggested. 

 

P11, line 265, express the numbers of pixels using scientific notation for example power of ten in 

the brackets. 

Response: Revised as you suggested. 

 

P12, line 266, the same comment as p11, line 265. 

Response: Revised as you suggested. 

 

P12, lines 267-268, insert a space before the left bracket of citations. 

Response: Revised as you suggested. 

 

P12, line 275, insert a space between “of” and “>”, and change “in” to “during”. 

Response: Revised as you suggested. 

 

P13, line 277, change “in” to “during”, and insert a space between “of” and “>”. Be careful about 

the conclusion of “consistent with….”. 

Response: Revised as you suggested. 
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P13, line 280, change “canopy height and coverage” to “canopy height (m) and canopy coverage 

(%)”. 

Response: Revised as you suggested. 

 

P13, line 284, change “in” to “during”. 

Response: Revised as you suggested. 

 

P13, line 287, insert “a” before “good”, and change “in” to “for”. 

Response: Revised as you suggested. 

 

P13, line 288, insert “that of” after “than”. 

Response: Revised as you suggested. 

 

P13, line 289, change the second “in the” to comma. 

Response: Revised as you suggested. 

 

P13, line 290, insert “area” after “Cerrado”. 

Response: Revised as you suggested. 

 

P14, line 292, insert “the” after “at”. 

Response: Revised as you suggested. 

 

P14, line 302, insert a space between “features” and left bracket. 

Response: Revised as you suggested. 

 

P14, line 303, change “estimates” to “estimated”. 

Response: Revised as you suggested. 

 

P14, line 304, insert “canopy” before “coverage” and “that of” after “than”. 

Response: Revised as you suggested. 

 

P14, lines 304-305, change “showed” to “shows”. 

Response: Revised as you suggested. 
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P14, line 309, insert a space between “disturbances” and left bracket. 

Response: Revised as you suggested. 

 

P15, lines 315-316, insert a space before the left bracket of citations. 

Response: Revised as you suggested. 

 

P15, line 321, insert a space between “algorithms” and left bracket. 

Response: Revised as you suggested. 

 

P15, line 322, change “previous” to “previously”. 

Response: Revised as you suggested. 

 

P15, line 324, change “in the term” to “in term of”, and insert a space between “forest” and left 

bracket. 

Response: Revised as you suggested. 

 

P15, line 325, change “reduce” to “reduced”. 

Response: Revised as you suggested. 

 

P15, lines 326-327, insert a space before left bracket of citations. 

Response: Revised as you suggested. 

 

P15, lines 330, 333, change “estimates” to “estimated”. 

Response: Revised as you suggested. 

 

P15, line 331, change “are” and “those” to “is” and “that”, respectively. 

Response: Revised as you suggested. 

 

P15, line 332, insert a space between “JAXA” and left bracket. 

Response: Revised as you suggested. 

 

P15, line 333, insert “forest cover” between “PALSAR/MODIS” and “maps”. 
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Response: Revised as you suggested. 

 

P15, line 334, insert a space between “dataset” and left bracket. 

Response: Revised as you suggested. 

 

P15, line 335, give the full name of “PRODES”, and insert a space between “project” and left 

bracket. 

Response: Revised as you suggested. 

 

P15, lines 335-336, change “estimates” to “estimated”. 

Response: Revised as you suggested. 

 

P15, line 338, insert “, and” after “dry season”, and insert a space between “maps” and left 

bracket. 

Response: Revised as you suggested. 

 

P15, line 340, insert a space between “variation” and left bracket, and change “demonstrates” to 

“demonstrated”. 

Response: Revised as you suggested. 

 

P16, line 342, suggest change “million ha” in the label of y-axis to scientific notation and convert 

the unit of “ha” to “km2”. 

Response: Revised as you suggested. 

 

P16, line 343, change “estimates” to “estimated” in the caption of figure 10. 

Response: Revised as you suggested. 

 

Figures: all the maps in this manuscript are lack of spatial scale. 

Response: We provided the spatial scale for all the maps in the revised manuscript. 

 

 

 


