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Implementation of the Measuringmeasuring, reportingReporting, and verifyingVerifying (MRV) framework is essential for reducingReducing emissions from deforestation and degradation (REDD+), +). According to which can be regarded as an important mechanism based on the United Nations Framework Convention on Climate ChangeUNFCCC, MRV can be regarded as an important mechanism to mitigate global warming. Upland Myanmar, with an elevation of ~about 80-–2600 metersm, goes throughis experiencing the tropical deforestation, which is commonly explained by the expansion of shifting cultivation. The vegetation change tracker (VCT) algorithm, with its features of high- automation and wild- adaptation features, the using enhanced integrated forest z-score (IFZ), was were applied to in this elevation-based study of time  series deforestation monitoring in upland Myanmar for data from 2003 to 2015. Four spatial patterns of deforestation, including namely stripes, adjacent, filled, and staggered, wereare found in the research area. Moreover, our research work found showed that the center of elevation of deforestation elevation center is was ~near 1000 mmeters. With fFurther analysis, we found  revealed that this center tendedis tended to shift to a higher elevation over time; as a "“golden cross" ” occurred could be deciphered around at ~1000 m1000 meters, which indicating shows that the scale and intensity of shifting cultivation is continue to further expanding vertically. The results of this study suggests the need to track the elevation-based signature of vegetation clearings towards  help achieve the goals of REDD+ at the regional level in tropical rainforest countries.	Comment by Author: This symbol (called tilde) means approximately and is better to use compared to the term “approximately” when mentioning numerical ranges.	Comment by Author: Numerical ranges are best separated by an en dash. Always use an en dash (–) instead of a hyphen (-) between two authors’ surnames. The en dash is slightly longer than the hyphen. In MsWord, an en dash can be obtained by simultaneously pressing Ctrl and the minus sign on the numeric key pad.	Comment by Author: The SI unit abbreviation for meters is m.	Comment by Author: Terms that appear only once in the abstract need not be abbreviated.	Comment by Author: Including is not the correct word choice here. Using such expressions as “for example,” “for instance,” "such as," and “including” correctly is important. What the expressions have in common is that they talk about some members of a class but not all of them. “Namely,” on the other hand, precedes an exhaustive list (of four items in this case).
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Keywords: MRV; REDD+; deforestation; elevation; golden cross	Comment by Author: To the extent possible, abbreviations should not be added to this list. However, as MRV and REDD+ are known terms (i.e., easily recognizable and referred to without their expansions) to readers in the field, I have retained them here.

1. Introduction

According to the assessment report of the United Nations Intergovernmental Panel on Climateclimate Changechange (IPCC), deforestation and related activities the greenhouse gas emissions caused by deforestation and other activities have become the second largest emission source of greenhouse gas (GHG) emissions, accountingaccount for ~about 17%– - 24% of the global total global GHG emissions. In tTropical areas, due which are home to large areas of forests, are experiencing rapid population growth  and strong economic demand, . the Thus, the problems of deforestation and forest degradation is are more serious in such areas. These behaviors are directly lead to responsible for anthe extremely rapid disappearance rate of ~about 13 million hm2 of tropical forests every year and the global annual anthropogenic carbon emissions of up to 12%. Therefore, reducing emissions from deforestation and degradation (REDD+) was proposed at the 11th UN Climate Changeclimate change Conferenceconference in 2005 to as become an important part element of mitigating climate change by reducing forest degradation caused by deforestation and and increasing carbon sequestration.	Comment by Author: As the original statement was overly lengthy and inconvenient to read, I have split it into two.	Comment by Author: To understand how to create superscripts, please see https://support.microsoft.com/en-us/office/format-text-as-superscript-or-subscript-e989637a-12ec-4fe5-8b04-345342408abd.  
REDD+ is a part of the overall global action for climate change mitigation, which . It aims to raise funds from developed countries every year to help their developing countries counterparts reduce greenhouse gas GHG emissions caused by deforestation. Mandels and other experts have shown that through REDD+ and other global emission reduction actions,  could help reduce the emission up to of 3.76 billion tons of carbon dioxide emissions per yearcan be reduced, eventually reaching 100 billion tons by 2030. Per IPCC’s assessment, assessed that REDD+ can not only achieve a greater emission reduction effect, but can also protect large forests and its their biodiversity in a large area. As oOne of the main targets of REDD+, Myanmar covers an area of 678500 square kilometerskm2,  and with has a forest coverage rate of over 55%. Such a large forest area of forest not only has stores a huge considerable amount of carbon storage, but is alsoalso is an home to important basis for irreplaceable local biodiversity. At the same timeSimultaneously, it provides serves as an more important source of livelihood for the Myanmarese population than the general population. However, local agricultural economic activities based on forestsforest are also also the main driving forcesforce of carbon emissions generation and biodiversity loss. According to the research of Wang, in year, the total deforestation area in Myanmar was 21,178.8 km2, with resulting in an annual deforestation rate of 0.81%, and that the total forest carbon release was 20.06 million tons, with amounting an annual rate of 0.37%. The annual average disturbed area of forests area in Myanmar is 336000 hectaresha, ranking second in Southeast Asia.	Comment by Author: I suggest converting this number to hm2 for consistency in style. Please do the needful for all such instances.	Comment by Author: This is just a more concise way of saying the same thing.	Comment by Author: I suggest deleting this text, as the rest of the statement conveys your meaning correctly. Else, you may change the last part of the statement to “for part of the Myanmarese population.” 	Comment by Author: This is an incomplete citation. Per the target journal, the citation should follow the style Author (year). It may be made directly (or parenthetically). Groups of references should be listed first alphabetically, then chronologically.	Comment by Author: I suggest converting this to hm2.
According to athe survey byof Banca in (2011), the forest loss in Myanmar wasis mainly caused by the expansion of shifting cultivation, illegal logging, and wildfire, among which the expansion of shifting cultivation was indicated pinpointed by the Forest Department of Myanmar that it  as is the main underlying cause offor deforestation. Shifting cultivation is a unique local unique farming method thatwhich is differents from general conventional agricultureal practices,  and it is very common in upland Myanmar. Traditional shifting cultivation is a process including involves felling, cultivation, and restoration, which thus following is a sustainable agricultural circular economy model. The specific shifting cultivation process includes comprises three phases: first, the primary forest is cut down and burned as fertilizer for the reclaimed farmland, ; which this is called the burning phase; . thenSecond, on the cleared farmland, the crops of various types will are be planted on the cleared farmlandfor several seasons, ; which this is called the cropping phase; . finallyFinally, after the fertility of farmland is consumedno longer fertile, farmland it will is kept be idle for to allow vegetation regeneration, ; this which is called the fallow phase. During the fallow last phase, farmers plant will crops in other plots, and at the end of the this particular cropping phase, they will clear the regenerated secondary forest on the original plots. HistoricallyTypically, the period of fallow phase period can be as extend over long as more than 30 years, allowing complete regeneration of secondary forests in tropical areas. However, due to various socio-economic factors, including population growth, market development, and government policies, thethis traditional agricultural economic cycle has been broken in many plots. For example, the fallow phase in many plots will be may last constant for only 2-–3 years, which is insufficientobviously not enough for forest regeneration. At the same timeMoreover, the farmland in many areas has been overused for a long time and has lost the ability to restore secondary forests. These changes exacerbate the felling of primary forestsforest, and further lead to many growth in carbon emissions and the loss of local biodiversity loss. 	Comment by Author: Please confirm that this is correct. Also, as this is an old citation/study, could you provide something more recent? You could cite more recent work from government websites, if available, as well.
Due to the topography of upland Myanmar, deforestation in Myanmar the country is largely affected by the elevation. The eElevation mainly affectsimpacts the deforestation activities in Myanmar primarily inthrough two ways. First, elevation affectswill affect the area of human activity. According to the research of Ren Yin et al. (year), in Myanmar, the distribution of the humans human population varies markedly at different elevationselevation is very different, , and this aspect which determines the basis of deforestation to a certain extent. At the same timeFurthermore, the forests in Myanmar are are distributed at different elevationselevation, thus showing different varied distribution patterns. This law is manifested in thatThus, on the one hand, as the forest type changes with the elevation changes, the types of forests change. Different tree species have cause different various effects on soil fertility when during the burning phase of shifting cultivation is in the burning phase. On the other handNotably, due to the influence of human activities, climate, and other factors in different various elevation areas, segments lead to differences in the distributions of birth forests and secondary forests is also different. Under Within the same elevation segment, the primeval forestsforest has bear a greater risk of deforestation. However, despite the importance of this element, At present, no research the literature has not yet has focusedd on the effects on the intensity distribution of deforestation affected by by elevation in due to shifting cultivation activities in upland Myanmar.	Comment by Author: Please complete this citation and ensure that only the last name (not the first or middle name) of the author is provided here.	Comment by Author: Do you agree with this insert?
Although a considerable amount of there are many studies research refers to on shifting cultivation in Myanmar, only a few studies have focused assessed on the influence of the elevation of the region on the deforestation pattern caused by the expansion of shifting cultivation. Moreover, due to the rapid increase in the population of Myanmar in recent years,  has exacerbated the intensity of shifting cultivation has increased,  and as well as expanded the scope of human activities has also expanded. Therefore, academics and practitioners devoted to forest research in upland Myanmar area is facinge new problemsquestions: What is the spatial expansion pattern of shifting cultivation in upland Myanmar? How does elevation affect this expansion? To solve these problems, here we introduced used a highly automated change detection algorithm, called the vegetation change tracker (VCT), to analyze what we called the enhanced integrated forest z-score (IFZ). The purpose of this research wasis to accomplish the elevation-based identification and estimation of deforestation in the study area. The results of thisThe study work can will provide a reference for identifying, assessing, and prioritizing all drivers of deforestation and forest degradation in the REDD+ measuring, reporting, and verifying (MRV) framework.	Comment by Author: Isn’t the meaning here the opposite of the meaning in the last sentence in the previous paragraph? Please check.	Comment by Author: “Introduced” means you created the VCT method. You could say you modified it, but the original word would be stretching it, as a method by this name already exists (e.g., please see https://www.fs.usda.gov/treesearch/search?keywords=%22vegetation+change+tracker%22#:~:text=Disturbance%20and%20regrowth%20are%20vital,magnitudes%20of%20forest%20disturbance%20events). 	Comment by Author: When referring to the enhanced version, I suggest using the abbreviation “eIFZ” to avoid confusion with simply “IFZ”. If you agree, please make the needed changes for all such instances.	Comment by Author: Abbreviations must be defined at first mention. This rule applies to the abstract and the text.

2. Methodology
2.1 Research area
Our research area, Upland upland Myanmar, is located in the northeasternnortheast of Myanmar. The elevation distribution of this area ranges from 80 mmeters to more than 2,600 mmeters, with an average elevation of 1,000 to 1,200 mmeters. The climate in this area is mainly of the tropical monsoon type, with three different seasons: the hot season from mid-February to mid-May,; the rainy season from mid-May to mid-October,; and the cool season from mid-October to mid-February. Among them, January is the lowest coldest month with an average temperature of more than 20 °Cdegrees, and April is the hottest month with an average temperature of ~about 30 °Cdegrees. The annual precipitation in most parts of upland Myanmar is ranges between 1000 mm and 2000 mm. UAt the same time, upland Myanmar passes is home to through three mountains and four water systems from the north to the south, and there are many basins and rivers can be found on the plateau as well. 	Comment by Author: I have made this change for consistency in style.	Comment by Author: Please confirm that the unit is Celsius and not Fahrenheit.

[image: ]	Comment by Author: This figure seems slightly hazy. Please consider providing a figure with a higher resolution. I also suggest reducing the font size of “a” and “b” to achieve a more balanced look. If you need assistance with improving the figures, please contact your Client Manager and he/she will guide you.
Fig. 1. Forest distribution and elevation in upland Myanmar: a. Forest and non-forest areas in upland Myanmar; b. Elevation map of upland Myanmar. DEM: Digital elevation model.	Comment by Author: Formatting-related note: Please note that individual figure files larger than 10 MB must be provided in separate source files.	Comment by Author: Note that a section or subsection should not begin with an image. So, I have shifted Figure 1 to below the first paragraph of the main text in this subsection.
I have done the same for all such other instances.

Due to abundant precipitation, suitable topography, and temperature, upland Myanmar has hosts become one of the most abundant forest resources, not only in Myanmarthe region itself, but also and in Southeast Asia. The forest area of upland Myanmar can reach covers an expansive area of 180,000 hahectares, and the forest coverage rate is ~about 50%. There are seven7 typeskinds of forests types in this area, among which including deciduous mixed forest, temperate evergreen forest, and arid forests are the most. Thus far, there are u Up to 2 088 species of timber trees have been recorded in Myanmar, including 85 species of high-quality and precious timber trees, such as teak, pear, red sandalwood, and Phoebe. 
At the same timeInterestingly, such an this area also accounts for 66% of the country's country’s townships and is home to 42% of the national population. To meet the economic needs brought by the continuous and rapid increase of population, the local Local forests have been seriously damaged in a quest to meet the economic needs of the continuous and swift population increase. Although the BurmeseMyanmar government issued several forest protection policies in between 1990- and 2015, the forest coverage was decreased still reduced by 14%. One of the reasons for deforestation is agricultural demand, and shifting culture accounts foroccupies over 70% of the total agricultural area. The fallowFallow period in this region varies from 6 to –27 yearsyear. With the rapid development of the economy and road networksnetwork, shifting cultivation and fallow forestsforest are undergoing rapid accelerated transformations. 	Comment by Author: I have used a synonym for rapid to avoid sounding repetitive. To learn more, please see the Quick Tip in the Letter from the Editor.
2.2 Data standardization and forest masking
MODIS has been widely used in forest monitoring and mapping worldwide because of its short revisit period and long time series. The MODIS Land Science Team provides a suite of standard MODIS data products to the users, including the MODIS surface reflectanceSurface Reflectance productProduct (MOD09A1) and MODIS landLand coverCover data (MCD12Q1). The data for this work were obtained from the U.S. Geological Survey (USGS) CenterCentre for Earth Resources Observation and Science (http://earthexplorer.usgs.gov) data source, and the acquisition dates of the images was ranged between 2002 and 2016. The The MODIS images used in this work hadhave 500 am spatial resolution of 500 m. In additionBesides, the elevation data werewas also acquired from the USGS and used to study the impactimpaction of elevation. All the scenes were georeferenced to the Universal Transverse Mercator (UTM) map projection, WGS 84 datum.	Comment by Author: But on page 12, you mention 2003 as the first year and 2015 as the last year, Please check. If changes are needed, please be sure to make them consistently throughout the text and figures.	Comment by Author: Terms that appear only once in the text need not be abbreviated.
[bookmark: _Hlk79012965]Data standardization was used to eliminate the influence of seasonal variation and directional reflection on data consistency. In this studyresearch, we used the bands of red (620–670 nm) and near-infrarednear infrared (NIR1: 841–875 nm; NIR2: 1230–1250 nm) bands from the MODIS Surface Reflectance Product (MOD09A1), as follows:
                                        (1)
Among them, Ir iswas the standardized band or index,; and Iμ and Iσ arewere the average and standard deviation of the mature forest area in the band or index, respectively.
A forestForest mask was used to identify and extract the forest land information in the starting year (, which was 2002). The Forestforest identification was based on values from 1 to 7 in the MCD12Q1 data in of MODIS, which was were obtained from the International Geosphere-Biosphere Program (IGBP) land classification system. These values might include evergreen coniferous forestsforest, evergreen broad-leaved forestsforest, deciduous coniferous forestsforest, deciduous broad-leaved forestsforest, mixed forestsforest, dense shrub forestsforest, and sparse shrub forestsforest. The other values were regarded as belonging to non-forest areasnon-forest. FinallyAt last, the images of the forest and non-forest areas were distinguished after the forest mask processing.	Comment by Author: Note that the term “data” is always considered to be plural.

2.3 IFZ Integrated forest score for individual forest area description	Comment by Author: It is best to avoid abbreviations in titles and subtitles.
The principle of the IFZ is based on the forest peak feature selection of dark targets, whichit uses the performance characteristics of forest pixels in different bands. Therefore, for the upland Myanmar region, each pixels in the a farmland and the early fallow state of fallow will not significantlyhave a great affectinterference on the accuracy of the IFZ description provided by the IFZ. At the same timeSimultaneously, as the IFZ of each pixel in space, the IFZ value of each pixel  is also independent, so this score IFZ can also well provide a good describe description of the change in the spatial change characteristics of a forest. In other words, the 
IFZ is the integration of the spectral characteristics of the forest pixels known in each band. To generate the IFZ, a parameter denoted as FZi, and called the forest z-score, must first be calculatedneed to calculate usingFZi, which use the spectral signature of known forest pixels within each image to normalize thethat image. Suppose that the mean and standard deviation of the spectral values of known forest pixels of band i spectral values of known forest pixels within an image are ―bi and SDi, respectively. Then,, then for any pixel (, bpi) , in that image, FZi a forest z-score (FZ) value for that band can be calculated as follows:	Comment by Author: Please confirm that this is what you wished to convey.	Comment by Author: Please confirm that you are referring to the first term in the numerator of eq. (2) and not the second. Also, please note that the second term in the numerator of eq. (2) needs to be defined in the text.	Comment by Author: Please confirm that the subscripts are correct. The “p” probably needs to be deleted.
                                  (2)
For multispectralmulti-spectral satellite images, the IFZ value of each pixel is defined by integrating FZi FZi over the spectral bands as follows:
                            
                                     (3)
where NB is the number of bands used. The near- infrared band (band 4) is excluded, because, while the forest canopy typically has presents with high reflectance values in this band, non-forest surfaces can have high or low reflectance values in this band depending on the non-forest cover type. As a result, forest disturbances do not necessarily lead to spectral changes in a particular direction in this band, and spectral changes in this band do not necessarily definitively indicate real disturbances.	Comment by Author: As we are continuing the statement after eq. (3), where should not be indented.
It is worth noting that if the spectral characteristics of the forest pixels have a normal distribution, the probability of pixels being forest pixels, and hence FZi , can use be calculated with the standardized normal distribution table (SDST) released in the statistical Statistical Yearbook of Forestrytextbook to the probability of pixels to forest pixels. The IFZ can be interpreted similarly asAs the peace square root of FZi, IFZ can be interpreted similarly. Although the forest pixels in MODIS images may not have provide a strict normal distribution in all bands, the approximate probability interpretation of FZI FZi and IFZ makes it possible allow to the use of probability-based thresholdsthreshold during time series analysis in the future, which may be applicable to images collected at different locationsplaces and on different various days, for future time series analyses.	Comment by Author: Please check that the intended meaning has been maintained here, as the original sentence was not entirely clear.	Comment by Author: This term seems misplaced here. Please check.
An intuitive explanation for the IFZ is that it describes the possibility of a pixel becoming a forest pixel at a certain time. This is an inverse ratio measure, ; that is, when the IFZ value of the pixel at that time is larger, the probability of the pixel being a non-forest pixel is greater. In contrastOn the contrary, when the IFZ value of the pixel at that time is smaller (~close to 0), the pixel is closer to the spectral center of the forest sample, . Thus, so it has a high probability of becoming a forest pixel.	Comment by Author: Do you mean “being” here? “Becoming” implies being converted to a forest pixel.

2.4 Savitzky–Golay SG filtering for to calculate the enhanced IFZintegrated forest score
The time series IFZ will be was used to analyze the spatio-temporal variation characteristics of shifting cultivation in upland Myanmar during the study period. Based on the generating principle and acquisition method of IFZ ,( except that when the IFZs value of some pixels is were ~close to 0), there is a sudden rise was noted phenomenon, and the IFZs of the other areas must showed a continuous change trend in time and space. At the same timeMoreover, considering that the forest cannot be restored in within a short time after being cut down,  and the fact that the it forest needs to be restored slowly for over a long time period, the a high number of pixels continued to with show a IFZ sharp rise in the IFZwill also remain at a high level, that isnamely, above the threshold, in for the next few years.	Comment by Author: A sudden rise in what? The IFZ? Please be more specific.
Therefore, in theory, the conditions for the ideal IFZ are were as follows: Firstfirstly, except for the phenomenon of sudden rise phenomenon, the IFZ should presented a continuous gradual change in the time series. SecondSecondly, the IFZ value should rise rose rapidly from ~close to 0 to above the threshold in within a short time. Finally, if the IFZ value dropsped from above the threshold value to below the threshold it value in within a short time (less than 5 years), it can also be judged that the pixel could possibly is present interferedinterference,, and the IFZ value of the that pixel has would be erroneouserror. To ensure the accuracy of the vegetation change trackerVCT, it is was necessary to analyze the accuracy of the IFZ value of the time series. By  by extracting the IFZ score of 100 sample pixels and observing the change trend of its line graph overin time. It In fact, the literature reports is found that the IFZ has suffers from severe noise problems, and with the noise rate can reaching as high as 15%.	Comment by Author: I have reworded this statement to show that these findings are reports from past studies. Please confirm that this is correct.
We Thus, we introduced Savitzky-–Golay (SG) filtering, which is a filtering method based on local polynomial least squares fitting in the time domain. The most important feature of this filter is that it can keep retain the shape and width of the a signal unchanged while filtering out the noise, . as followsHere:,
                             (4)
whereAmong them, Y and Y* are the original and resultant IFZs value, respectively, and Ci is the coefficient offor the ith IFZ value of the filter (smoothing window). N is , the number of convoluting integers, and is equal to the smoothing window size (2m + 1). The index j is the running index of the original ordinate data table. The smoothing array (filter size) consists of 2m + 1 points, where m is the half-width of the smoothing window. Index j is the running index of the original ordinate data table.
According to the formula, the processing effect of SG filtering dependsdepend on the parameters Ci and N. The graph line of the time series series-enhanced IFZ becomes smoother with the increasing difference value between Ci and N. FirstFirstly, we determined the value of N. N is the number of convoluting integers. In this research, N was related to the duration of forest establishment duration, which was mostly typically about ~3 years in upland Myanmar. As a result, in consideringconsideration theof changes in the time series, the value of N was found to be 5.	Comment by Author: As this information already appears above, we need not repeat it here.
 The IFZ afterFollowing the SG filtering process, the IFZ retains retained the characteristics on the time axis, and providing a the overall is smoother overall effect, given the reduction in ing the interference of noise interference. These changes enabled improved application of the IFZ to be better applied into the next step. We call the processed IFZ as the “enhanced IFZ.”	Comment by Author: As explained previously, it would be advisable to use a different abbreviation for this term (e.g., eIFZ).
2.5 High-ly automated vegetation change tracker (VCT)
The Vegetation change tracker (VCT) is based mainly on the physical interpretation of the enhanced IFZ. Because As the IFZ measures the likelihood of a pixel being a forest pixel, its value should change in response to forest change. For persisting forest land, namely where no major disturbance has occurred during the years it was being monitored, the enhanced IFZ would value remainstays low and is relatively stable throughout the monitoring period. During any year, a sharp increase in the enhanced IFZ would value indicates the occurrence of a disturbance in that year. A sequence of gradually decreasing IFZs values following that disturbance would represents the regeneration process of a new forest stand. Conversion from non-forest to forest land (i.e., forest restoration), or regeneration of a forest stand from following a disturbance that occurred before the first MODIS data acquisition wasis documented, would be evident from by the  a gradual decrease of in the enhanced IFZ. In such a case, the IFZ would from decrease from a high values to the a level of observed for undisturbed forests. NoteNotice that for both the regeneration and forest restoration processesprocess, the enhanced IFZ does would not drop quickly from a high value to the level of shown by undisturbed forests; rather, it but would reduces gradually. This is because the establishment of a forest stand is a gradual process; it takes at least several years for the regrowing trees to get present a “forest appearance” in the spectral data. Finally, in general, the enhanced IFZ is would generally remain high throughout the time series for persisting non-forest pixels that remained retained their non-forest character during over the entire observationobserving period. It should be is worth repeating noted that due to reconstruction of forests reconstruction, it  is usually typically an extremely long process. Therefore, applying this understanding, the forest area in the study of upland Myanmar's forest tracking was tracked during the first year of the observation period for pixels presenting forests, can be approximately tracked for pixels which are of forest for the first year.	Comment by Author: Please check that the intended meaning has been maintained here, as the original sentence was not entirely clear.	Comment by Author: Good point!	Comment by Author: Please confirm that these edits continue to convey your intended meaning.
The VCT method is was based on these above-stated distinctive enhanced IFZ temporal profiles of different land cover and forest change processes, . Specific decision rules are were used to identify persisting land cover types and to detect disturbances in via a sequence of steps. First, pixel the values that were  is always ~close to 0 or very low throughout the observation period pixels will were be distinguished as presenting "“Persisting persisting Forestforest."”. Persisting forest pixels are characterized by having low values throughout the entire observing period. Based on the approximate probability interpretation of the enhanced IFZ, most forests with closed or near-closenear close canopy cover should have had the values of less lower than a the threshold value of 2.3. OwingDue to the SG filtering, the threshold wasis lower before processing. For the whole vegetation change tracker, tThis threshold value wasis used to separate the low and high values throughout the implementation of the VCT method. ThenNext, the disturbance detection is was applied to the pixels not classified as persisting “persisting forestforest.” The Application of the VCT method enabled us to trackedwill track the consecutive changes of in the time  series- enhanced IFZ for each pixel and, record the years that exceeds exceeded the threshold, which is namely recorded as the years in which deforestation occurred year.	Comment by Author: Do you mean “Owing to SG filtering, this threshold value reduced before the processing was conducted”?

3. Results
3.1 Accuracy estimation
The Google Earth model was used to measure the number of how many ground truth pixels that wereare correctly classified. For this study, Google Earth imagesimage for the area of upland Myanmar werewas used for accuracy estimation. We generatedgenerate a set of random 300 points and identifiedidentify the corresponding from the Google Earth image. The resultsresult showedshows that the total (overall) accuracy is was 85.24%, and Kappa (ΚK) is was 76.32%. which Both values were is acceptable in both accuracy total (overall) and Kappa accuracy. The coefficient K kappa coefficient is was rated as substantial; and hence, the classified image was found to be suitablefit for further analysis. Moreover, the annual deforestation rate inof our study was 0.79%, which corresponds corresponding to the annual deforestation rate of upland Myanmar proposed calculated by Wang et al. ( of 0.81%) for upland Myanmar.	Comment by Author: Or you could simply write “Google Earth” here.	Comment by Author: Please check if this is correct. Or if you are referring to just one image, we would have to rewrite this sentence as, “A Google Earth image for the area of upland Myanmar was used for accuracy estimation.”	Comment by Author: A word is missing between “corresponding” and “from”. Please check.	Comment by Author: As explained in a previous comment, please ensure that this in-text citation is completed.
3.2 SpatialSpatio-temporal analysis for to assess deforestation in the study area
3.2.1 Temporal change 
[image: ]
[bookmark: OLE_LINK3]Fig2. Annual deforestation area variation in upland Myanmar from 2003 to 2015. a, Four stages was divided based on four change trend. b, Anomaly of each year was compared.

Figure 2.a shows the change in deforestation in Upland upland Myanmar from over the past 13 to –15 years. During this time, the annual area of deforestation area in Myanmar decreased first decreased, then increased, then decreased again, and finally stabilized. Based on the variation trend observed during for the research period, the time can be divided into four stages. Stage I spansⅠ:  From from 2003 to 2005, during which the annual deforestation area of deforestation decreased from more than 1500 hm2 /per year to less than 400 hm2/ per year. Stage II lasted from  Ⅱ: From 2006 to 2007, during which the annual deforestation area continued to grow, as did the year-by-year  and the rate of increase increased year by year until it reached the highest value in 2007, which is about ~1,580 hm2 per year. The next Stage stage, Stage III, started in Ⅲ: From 2007 to and ended in 2012, . the The annual deforestation area decreased year by year during this stage. In Stage IV Ⅳ: From  (2013 to –2015), the annual deforestation area fluctuated in the range of 400–hm2 per year to 700 hm2 per /year.	Comment by Author: Per Fig. 2a, I feel that part of Stage IV can be clubbed with Stage III, because there is only one increase in the period you have marked for Stage IV (in 2014); the rest are all decreases, similar to Stage III. Please think about this point, as a reviewer is likely to ask you about it as well.  	Comment by Author: As the same unit applies, it need not be repeated.
The anomaly anomalies shown in Figurefigure 2.b reflects the data of a certain each year relative to the average value during the study period. In 2003 and 2007, these anomaly anomalies of in the area of deforestationed area reached a relatively high levels, reflecting that more the serious deforestation in that those years was more serious. 

[image: ]	Comment by Author: I also suggest reducing the font size of “a” and “b” to achieve a more balanced look. 
Also, ideally, the Roman numerals I to IV should appear in the TNR font. 
Both these observations apply to Figure 3 too.
Fig. 2. Variation in annual deforestation in upland Myanmar from 2003 to 2015: a. Division into four stages based on four change trends. b. Comparison of the observed anomaly in each year of the study.

In 2005, the anomaly reached its maximum negative value, indicating that deforestation was relatively light less extensive that year. The anomaly was always negative From from 2010 to 2015, the anomaly was always at a negative value, andwith specific the year-to-year differences remained at a certain level., In in the lastlatter few years of the study period, the area of forest felling felled was relatively stable, and compared with the previous period, it was much lighterless extensive.	Comment by Author: Is this what you wished to say?
3.2.2 Spatial distribution 
[image: Map
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Fig3. Spatial pattern of Deforestation area from 2003 to 2015 in upland Myanmar. A, Stage Ⅰ. B, Stage Ⅱ. C, Stage Ⅲ. D, Stage Ⅳ. The four stages are the main deforestation stages in the area in the corresponding figure.

Figure 3 shows the spatio-temporal information of deforestation pixels in the upland Myanmar area during the study period. Deforestation activities are were mostly typically concentrated locally in the local area, and with there is a large-scale centralized deforestation occurring at or near the edge of the forest. Among themthese activities, the large-scale deforestation that occurred during Phase Stage I was mostly concentrated in the northern, southern, and southwestern parts of Upland upland Myanmar. The concentrated deforestation areas of stage Stage II are were mainly generally concentrated in the northwest, centralcenter, and west, and a small amount of and scattered small-scale deforestation area is was distributed in the east. The area of ​D​deforestation activities in this stage is were the most widely distributed in this stage, and the deforestation area of ​​deforestation wasis also the largest. 	Comment by Author: It is best to maintain a common terminology throughout (i.e., Stage).
The concentrated deforestation areas of stage Stage III are were distributed in the southeast, and there are small-scale deforestation was evident in the central and northern regions. The characteristics of this stage are were mainly manifested in as covering a wide distribution range of distribution and were a generally small in scale. During Stage Phase IV,  was marked by there were large-scale deforestation activities in the northern and central parts of the study area, . Moreover, and small-scale deforestation was observed around the large-scale deforestation areas in the first three phasesstages.
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Fig. 3. Spatial patterns of deforestation from 2003 to 2015 in upland Myanmar: a. Stage I. b. Stage II. C. Stage III. d. Stage IV. The four stages are the main deforestation stages in the study area in the map.

In terms of the mode of expansion, the deforestation features of this the study area can bewere divided categorized into as “stripesstriped,” “adjacent,” “filled,” and “staggered.” The “stripes striped” feature have was characterized by a large time span, generally going through covering three or four stages, . which It is specifically manifested in that based on the original deforestationas , a band-like deforestation area will occur at the edge of each stageoriginally deforested area. The “adjacent” mode of expansion is was deciphered by the presence of represented by two adjacent large-scale deforested areasdeforestation. Different stages of centralized deforestation occurred in two adjacent forests, and the the time span is covering two to three stages. The “filled” feature mainly refers referred to the “"fill-in"” deforestation that occurred based in on the original large-scale deforestation area. Most of it such land marked is the further expansion of the the deforestation that occurred in the original forest area after the large-scale deforestation. The Lastly, the time “staggered” expansion mode span is in three stages. about. The staggered is exemplified this a complex multi-stage deforestation model. In a The deforestation area,  in this case showed there are disorderlyed and small-scale deforestation in various stages. The time span of such deforestation is generally typically covered three to four stages.	Comment by Author: Please check that the intended meaning has been maintained here, as the original sentence was not entirely clear.	Comment by Author: Please confirm that your intended meaning has been retained here.
3.3 Elevation-based deforestation dynamics
3.3.1 Elevation-based analysis for the deforestation area and forest areas
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Fig 4. Deforestation area, forest area and deforestation rate on elevation from 2003 to 2015 in upland Myanmar.

Figure 4 shows the changes in ​​deforestation in uplandUpland Myanmar at various elevationselevation during the study period. This result wasis compared with the elevation distributions of the forest area and the elevation distribution of the deforestation rate. With the change of elevation, tThe area of ​​deforestation area is was found to be positively correlated with the area of ​​forest area over the change in elevation;, that is, the larger the area of ​​forest area, the larger the total area of ​​deforestation ​​area in for this a particular elevation area;. howeverHowever, the deforestation rates at different elevationselevation shows showed obvious differences.  in terms of Deforestation rates at different elevation have segmentedation characteristics: for hills below 500 m, the area of ​​deforestation area and deforestation rate do did not change significantly with height; for low mountains between from elevations of 500 to m-1000 m, the forest area, deforestation area, and deforestation rate were found to increase with elevation. The rate of deforestation is increasinged, and the area of ​​deforestation area reaches reached its peak when it at an elevation of reaches 1000 m. For plateaus over 1000 m, with anthe increase in elevation,  was accompanied by the a gradual decrease in the forest area and the area of ​​deforestation areasgradually decrease,. but However, the deforestation rate of deforestation continuesd to increase.		Comment by Author: The previous statement should necessarily be in the past tense (as the study took place in the past and we have used the past tense consistently in previous sections). While this statement (which discusses the results) can be in the present tense, switching from the past tense in the previous sentence to the present tense here (and for the rest of the paragraph) sounds odd. So, I have edited all the remainder of the statements in the past tense.	Comment by Author: Please confirm that you agree with this insert.
The area of ​​deforestation area generally showed a general trend of increasing trend first and followed by a then decreasinge in with elevation, and it reached the its highest value in an area with an at an elevation of ~about 1,000 mmeters. In areas where When the elevation exceeds exceeded 2000 mmeters, the area of ​​deforestation area has dropped to a very low levelreduced significantly. In the past, deforestation activities in this area were mainly concentrated in the mountainous area region (of elevation: ~​​1000 m), which has with rich forest resources. 	Comment by Author: When using SI units, avoid using the comma as the thousands separator.
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Fig. 4. Deforestation area, forest area, and deforestation rate by elevation from 2003 to 2015 in upland Myanmar.

The forest area also showed an first increase, and followed by then a decrease, in with elevation, . and its Its change trend was mimicked the that same as that of the deforestation area as well, and the change of in the deforestation area had indicated a certain "“lag.”". This shows Thus, that the elevation distribution of the forest area affects affected the elevation distribution of the deforestation areaarea,. Moreover, and forest endowment was is the basis of the deforestation activities. Both the forest and ​​deforestation areas peaked In in plateau areas with an elevations of ~about 1,000 mmeters, both the forest area and the area of ​​deforestation have reached their peaks, indicating that the abundant forest resources in this area are were the main primary reason for the large area of ​​deforestation area. The deforestation rate shows showed a completely different trend from that observed for the change in the forest area: Aas the elevation increasesincreased, the deforestation rate continues continued to rise. Since the changes change trends in for both the forest area and deforestation areas were marked first by both an increase first and then a decrease, the extents of the increase and decrease are were basically essentially the same. The intensity of deforestation on the left- and right-hand sides of the 1,000 mmeters above sea level elevation is was reflected in the deforestation rate, as it showing registered an increase. the trend of. This result shows that although plateaus over 1000 m were not traditionally part of the main deforestation area due to the lack of forest resources in the past, there they currently suffer a is a greater risk of deforestation.	Comment by Author: This is just a more formal word than “basically”.
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Fig. 5. Comparison of the variations in the deforestation area difference variation and forest areas difference variation for different by elevation from 2003 to 2015 in upland Myanmar. DEM: Digital elevation model.

It can be seen from Figure 4 shows that that there are two main factors influencedinfluencing factors for the change in the ​​deforestation area: the area of ​​forest area owned by the area and the elevation of the that area. In the above figure, we have pointed out that Clearly, at a certain elevation, the forest area is was the decisive factor in determining the area of ​​deforestation areaat a certain elevation, and with the elevation of the that area will have exerting a certain degree of impact on the area of ​​deforestationas well. It is worth noting that although the degree of influence and proportion of influence of the above-stated two factors are differedent, it is was impossible to see discern whether there is a the difference in elevation also played a between the two factorsrole. Therefore, we compared the relative differencesdifference inof the forest area with elevation and the relative difference of deforested areas by elevationarea. At the same timeFurther, to eliminate the error caused by the possible difference in the elevation span, the value of the deforestation area change in the deforestation area wasis divided by the elevation span between the two points. It can be seen from According to figure Figure 5 that there , is a strong correlation existed between the relative differences of in the forest and the relative difference of deforestedation areas, and the two values changed drastically at an elevation of ~about 1000 mmeters. This confirms that Therefore, the forest area is was the main factor in in determining the scale of deforestation. Near At an elevation of ~1,000 mmeters, the relative difference in the ​​deforestation area varies varied much more than the corresponding value for relative difference in the forest area. In other words, This shows that the area of ​​deforestation area at this time wasis greatly affected by the elevation in the vicinity of at a height of ~1000 m during the study periodmeters.	Comment by Author: I have suggested extensive edits to this paragraph to make it read better. Please check the edits and retain/change them as per your requirements you feel fit.	Comment by Author: Please check this part; it does not sound right. Did you instead mean to say, “existing at a specific elevation”? I also suggest that you italicize the words forest area and elevation, as the first half of the sentence mentions two factors.
3.3.2 Elevation-based analysis for deforestation stages
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Fig 6. Comparison of annual deforestation area variation on elevation for different stages in upland Myanmar. 

To explore the changes in the elevation distribution of the deforestation area over time, we comparedcompare the elevation distribution scatter plots of the deforestation area in the four stages explained in Section 3.2.2. Figure 6 shows a scatter plot of the changes in the elevation of the deforestation area atof different stages. The change trend of each stage in upland Myanmar first showed an trend of first increasing trend and followed by a then decreasing trend in Stagesstage IⅠ and IVⅣ. For stage Ⅰ and stage Ⅳ, when the elevation is lower than 500 meters, tThe deforestation area of deforestation has been was kept at a relatively low in these stages at elevations lower than 500 m level. In Stagesstage IIⅡ and IIIstage Ⅲ, the area of deforestation area from at elevations spanning from 0 to 500 mmeters showedshows a negative correlation with elevation. Among them, the low-elevation deforestation area of stage Stage II Ⅱ wasis the highest, and as was the its decline is also the largest, from ~close to 4hm2 to 1 hm2, . The low-elevation deforestation area of while sStage III Ⅲ is reduced from 2.5hm2 5 to ~about 1 hm2. The highest values of in allthe four stages all appeared between 1000- and 1500 metersm. Stages I, II, III, and IVⅠ reached its their respective peaks at ~around 1200 , meters. Stage Ⅱ reaches its peak at about 1250, meters. Stage Ⅲ reaches its peak at about 1300 m, and meters. Stage IV reaches its peak at about 1350 m, respectivelymeters. The Thus, the elevation of corresponding to the peak value in each stage is gradually increasedincreasing, which shows proving that the center of deforestation tends to shifted to high-elevation areas over time. 	Comment by Author: Please note the shortening of this previously long series of sentences with the term “respectively”.
“Respectively” is an adverb meaning either “in particular” or “in the order given.” In writing, we use it when giving a comparison for which there are an equal number of elements on either side of the comparison. Using this word can help make a sentence concise. For example, “At the 2012 French Open, Maria Sharapova won the women’s singles title, and Rafael Nadal won the men’s singles title” can be written as “At the 2012 French Open, Maria Sharapova and Rafael Nadal won the women’s and men’s singles titles, respectively.”
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Fig. 6. Comparison of variation in annual deforestation area with elevation for Stages I–IV from 2003 to 2015 in upland Myanmar.

Comparing the distributions of the four stages in terms of area (Figure 6),  showed the highest peak for the distribution corresponding to Stage IIIit can be found that stage Ⅲ is on the upper side of the other three stages. The In contrast, the distribution of for stage Stage IV showed the lowest peakⅣ is the smallest, and the peak value is also far lower than stage Ⅲ. We Thus, we can concluded that the change inof the deforestation area is first up increased and then downdecreased, and that the scale of the deforestation activities in stage Stage IVⅣ is  was much smaller than the othersthose in the other stages.	Comment by Author: Please check that the intended meaning has been maintained here, as the original sentence was not entirely clear.	Comment by Author: Note that we see more than one distribution. So, we should use the plural form.	Comment by Author: It is difficult to see this in the figure if the legend refers to symbols (there are many data points). Perhaps, you could change the legend to show the line growing through the symbols?	Comment by Author: Do you mean “shows the highest peak for the distribution corresponding to Stage III”?
3.3.3 The “Golden golden cross” of among the elevation segments
[image: ]
Fig 7. Comparison of time series deforestation area for each elevation range. The golden cross was circled by a dotted circle.

The previous results showed that we have determined that the center of deforestation elevation centerfor the deforestation area during the study period is existed in an area with an at a height elevation of ~about 1,000 mmeters. At the same timeMoreover, during the study period, we observed that the deforestation this elevation center tended to shift gradually to higher elevations. To further study the time series dynamics of this migration, we useduse 500 mmeters as the classification gradient to extract the time series changes in the area of ​​deforestation area corresponding to each group of elevation segment. It can be seen from the According to figure Figure 7, that the deforestation area area of ​​2000-2612 meters continues continued to be remain at a low at elevations of ​​2000–2612 m level, varying between ~about 20-–50 hm2. The area of ​​deforestation areas at elevations of  of 80-–500 meters m was were comparatively higher in 2006 and 2007. Among them, the The area of ​​deforestation area under for this elevation segment in 2007 exceeded 200 hm2 in 2007, and while the corresponding values area of ​​deforestation in the remaining years was were equivalent to that those of at elevations of 2000-–2612 metersm. As the elevation of about 1,000 meters is the center of deforestation in this area, Compared to the other segments, the deforestation area of ​​at 1,000-–1,500 meters m has was always been the highest value in each year. The time  series deforestation area of for ​​this group elevation segment of elevation reached its peak in 2007, which was ~about 750 hm2, in 2007.	Comment by Author: This seems to be a more apt term than group.	Comment by Author: I have added this word here as I think you mean to say that they were higher than ~20–50 hm2 (what you have stated in the previous sentence). is that correct?	Comment by Author: I have deleted this text because (a) you have mentioned this at the start of this paragraph, and (b) the figure below refers to elevation segments (not one elevation at 1000 m). I hope you agree.
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Fig. 7. Comparison of time series deforestation area for each elevation segment. The “golden cross” is shown by the dotted circle.	Comment by Author: The dark blue and red lines cannot be seen in the legend. I understand that you want to highlight them, but I suggest that you, instead, use arrows and a suitable label within the figure to draw attention to those lines. 

The changes in ​​deforestation at in the elevation segments of 500-–1000 meters m and 1500-–2000 meters m reflect the intensity of deforestation activities in the highlow  and high elevationlow elevation areas, respectively. It This aspect can be seen corroborated from by Figure 4; 
 that the richness of the forest resources richness of at these two elevationselevation wasis equivalent. It can be seen in fFigure 7 shows that the area of ​​deforestation area corresponding to an the elevation segment of 500-–1000 meters m before 2006 washas been higher than that of for 1500-–2000 metersm. In The year 2007, the last year of stage Stage II, stands out for Ⅱ, there was a the "“golden cross" ,” which can be observed in the temporal changes of for these two sets of elevation segments. After 2007, for each year under study, the deforestation area of at ​​1500-–2000 meters m in each year was always above exceeded that at 500-–1000 metersm, indicating that after 2007, the deforestation activities in high-elevation areas began to intensify. The intersection of the two line graphs in question (Fbroken lines indicatesigure 7) shows  that the shift of the center of deforestation elevation of deforestation center to the higher- elevation segment occurred in 2007, and there has beenwas no sign of a fall afterwardsthereafter.	Comment by Author: Please check that the intended meaning has been maintained here, as the original sentence was not entirely clear.
 
4. Discussion
4.1 High applicability of the enhanced IFZ integrated forest score and VCT vegetation change tracker for REDD+ measuring, reporting, and verification MRV	Comment by Author: I am not expanding this term here as it is more usual to encounter the abbreviation than its expansion.
The main driver of deforestation in upland Myanmar is the expansion of shifting cultivation, the mitigation of which and  requires timely monitoring and evaluation of local forest conditions. For However, forest monitoring monitoring in the this region,  presents there are some problems: . 1) First, The the obtained experimental data obtained is contain noise due to atmospheric the interference from the atmosphere. These This noises greatly seriously interferes with the accuracy of forest monitoring results. 2)Second, in large-area forests, such as the study region, Forest forest monitoring and assessment is require a real-time dynamic analysis analysesin large-area forest areas, which  and demand requires high efficiency and high automation. The iImprovement in these issues aspects will help timely adaptationadapt to different locallocal different forest change models and update the information updation on forest changes, to thereby ensure ensuring the accurateimplementation of REDD + policies.	Comment by Author: Please ignore MsWord even if it marks this word as an error; this word is a noun that means “the process of updating something”. It is not an error.
This studyresearch introduces used a forest dynamic monitoring method called VCT method. The idea intention here is was to analyze annual the time series deforestation in the study area, through the annual enhanced IFZ data in the upland Myanmar, using enhanced IFZ data, area and to visualize the results spatially through using the coordinates of each point. This algorithm is based on the spectral–temporal properties of forest areas,  as well as the disturbance,  and post-disturbance recovery activitiesprocesses, . The algorithm which first analyzes analyzed each individual image to create masks and spectral indices that measured the likelihood that a pixel lies in the forest area likelihood. It then Then, it simultaneously analyzes analyzed all the images within an enhanced IFZ to detect disturbances, and uses used the spectral trajectory following each disturbance to track post-disturbance processesactivities. Visual assessment of the products from the disturbance year products revealed that most the majority of them were reasonably reliable. 	Comment by Author: Please confirm that you agree with these revisions.
Overall, the smoothness of the enhanced IFZ washas been greatly improved. At the same timeSimultaneously, because the time information of the IFZ change is was retained, the results of the application of the enhanced IFZ to the VCT method is were enhancedmore suitable. The IFZ is very sensitive to disturbances caused by clouds or the atmosphere, and it may experience sudden rises and drops in within a short period of time period. The enhanced IFZ, in contrast, reducedreducing the interference of noise and, can could handle certain levels of bad observations in the time series IFZ, such that those they observations have had minimum or no impact on the derived disturbance products. ThenThus, for when using the VCT method, the enhanced IFZ will gradually weakenedweakens the step of noise identification, thus improving the operating efficiency. In addition, the enhanced IFZ hasdid  not changechanged on the time axis, even aswhile it retaining adhered to the overall change law of the IFZ to the greatest extent possible. These , aspectswhich improveds the accuracy of the VCT results to by a certain extentdegree. 	Comment by Author: If changing this text to simply “bad observations” retains your intended meaning, then please make this change.	Comment by Author: Do you mean “helped with noise identification”?
The MRV framework refers to the processes of carbon emission quantification and data quality assurance, including monitoring, reporting, and verificationMRV. It should be noted,  that the monitoring method, which is as part of the REDD + MRV system development, the monitoring method needs to be increase improved in terms of accuracy as much as possible in the premise of when deployed for rapid identification purposes of in large-area forests. Our study has capitalized drawn on the strengths from of the high-automation-based forest dynamic monitoring, which can efficiently record real-time changes in forests. The proposed REDD+ MRV complimentary complementary system is was found to enhanceenhancing the information content and accuracy of change reporting, reduce costs many fold considerablyreduction in cost, assessing the efficacy of spatio-temporal forest dynamics, and extending the spatial framework to couple local systems and to national monitoring systems. In From this viewpoint, the study adds novelty to the literature in terms of take forward widening the application base of the in evolving wide-applicable REDD+ MRV systems and could drawing necessary the attention from of policymakerspolicy makers for an its appropriate uptake.	Comment by Author: Please check that the intended meaning has been maintained here, as the original sentence was not entirely clear.
4.2 Shifting of the center of elevation of the deforestation areaelevation center
The distribution of the deforestation area in terms of elevation wasis mainly affected by two factorsaspects. This influence also determines determined the distribution and possible probable trends of deforestation across different elevation segmentscenter. The part about Thethe distribution characteristics of the deforestation at different elevationselevation in this study is were based on the evaluation of the destruction of forest resources in upland Myanmar under across different these elevation segments regions. Our research indicated that the deforestation center of elevation of the deforestation area center is was ~around 1000 mmeters above sea level, and there is a potential risk of deforestation was identified at high elevations as wellelevation. Regarding the formation reason behind of this trend, first, on the one hand, it depends on the elevation distribution range of is dependent on human activities, and this a factor is that continues be dynamically changing. With Given the rapid population growth in upland Myanmar and the technological improvements of technical means  such as large-scale machinery applications, the range of human activities in across elevations is will likely continue to expand, either passively or actively expanding. 	Comment by Author: I have made these changes based on what I see on Figure 7. Do you agree with them?	Comment by Author: As explained at https://learnersdictionary.com/qa/Possible-vs-Probable#:~:text=Possible%20means%20%22able%20to%20be,is%20possible%2C%20it%20can%20happen., possible means "able to be done; able to happen or exist." Probable means "likely to happen or be true but not certain."
On Second, the other hand, the distribution of the area of ​​deforestation area also depends on the local forest endowment, ; in other words, which means that the distribution of forests in across elevation segments affects the characteristics of the elevation distribution of deforestation by elevationof deforestation. In addition to the elevation distribution of the forest by elevationitself, the secondary forest that generated generates after the farmland is left idle due to shifting cultivation has is also become an important factor affecting the recurrence of deforestation. The part about Thethe distribution characteristics of deforestation at different elevationselevation in this study is were based on the evaluation of the destruction of forest resources resource destruction in upland Myanmar under across different ~500 m-elevation regions segmentswith  a gradient of 500 meters. The division of farmland in the study area and the its elevation of farmland are also important factors for the divisionin this regard. Previous studies have shown that there is a potential risk of deforestation at high elevationselevation. and that shifting culture, which is traditionally implemented in Previous research shows that Myanmar'’s farmland iss mainly traditional shifting culture, and accountsaccounts for more than 80% of the total farmland area. The main characteristics of this farming method include the selection of older trees for cutting and burning, to increase the fertility of farmland,, and as well as the selection of areas with sufficient light. These demands  will be are better satisfied in the high-elevationhigh elevation areas, where the sunlight will is be supplied for throughout the whole year and the forest cover are tends to be usually olderelder. Thus, the trend of deforestation in upland Myanmar will likely show a movement shift to the high-elevationhigh elevation forests in the latest stagefuture. 	Comment by Author: I use the tilde symbol here because the last segment is not 2000-2500 m.	Comment by Author: Please be sure to provide the citations for this sentence.	Comment by Author: Please confirm that this is correct.
4.3 Human-driven deforestation patterns
As shown in figure Figure 4, the “striped” pattern is characterized by a large formation time span of formationspan, and the adjacent strips correspond to adjacent or similar deforestation years. This pattern of deforestation is usually the result of occurs in small-scale deforestation activities taking place on the edge boundaries of large-scale deforestation areas, and the fellers are tend to belong to usually the same village or the same group of developers. The striped deforestation model reflects the expansion method of shifting cultivation, that is, the continuous expansion of existing agricultural land. In recent years, some scholars have pointed out that if should the frequency of this deforestation pattern of deforestation increases, it is most likely to be related attributable to the population expansion of local villages and the rapid development of local native industries.	Comment by Author: I suggest changing this to “consecutive deforestation years,” provided your intended meaning is retained.	Comment by Author: Please be sure to provide the citation for this sentence.	Comment by Author: As explained earlier, I have used a synonym for local to avoid sounding repetitive.
The adjacent spatial characteristics are mostly typically manifested as two or more large-scale deforestation events, thatwhich occuroccurred in adjacent forest areas at different times. The reasons for is adjacencyadjacent are is caused by either the divided into same village development of the same village and or different village development in general. Both two causes involve the migration of villagers. ThisIt is usually typically because due to the loss of the fertility of the previously deforested area has failed,  and because of the influence of the topography; , it is impossible to carry out implement the "“striped”" mode of deforestation expansion, and.  the Moreover, the villagers would hold on to migration of their agricultural lands at all costs transfer. Also note that It it is not impossible to identify from the spatial pattern diagram which of these two causes are responsible for the current state of affairs in the study areafrom the spatial pattern diagram.	Comment by Author: Is this what you meant to say when you write about “migration of agricultural land transfer”? If not, please explain your intended meaning, and I will suggest a suitable sentence for you.	Comment by Author: Is this what you wished to say?
The Filled “filled” pattern is refers to a common deforestation mode, which is mainly the secondary deforestation, that has occurred based on a certain scale of the deforestation area. This Filled pattern can be seen regarded as an extension of the “adjacent” pattern. The time span of this deforestation model will generally reach spans three3 to four4 stages, because the filled areas are generally typically used as agricultural land for long-term cultivation. At the same timeMoreover, because the “filled” pattern itself is a follow-up development model of deforestation activities on at a certain scale, theoretically, there is a certain degree of secondary deforestation has occurred in most areas of upland Myanmar areas. This pattern was also makes filled the most common deforestation development model in thisthe region.
“Staggered” deforestation is a more complicated deforestation phenomenon. The This cause of this deforestation pattern depends on the terrain and the subject factors that cause thecaused the deforestation. Staggered areas occuroccurs in plains or plateau areas with suitable terrain and as well as a large area of forest areas. It This pattern is tends to be accompanied bygenerally a small-scale or individual deforestation behavior, and there are multiple parties are involved. This Thus, also causes the spatial pattern of deforestation pattern in this case to appears to be chaotic in the distribution of deforestationover time periods. This pattern of deforestation is can be compared to like "“cannibalization." .” The time span of occurrence is generally spans 3-4 three to four stages, and its scale depends on the number of groups that cause the deforestation.	Comment by Author: Please check that the intended meaning has been maintained here, as the original sentence was not entirely clear.

4.4 The “golden cross” due to exacerbation of human activity
Figure 4 showedshowed that the change in center of elevation of the area of ​​deforestation area generally tends tended to increase first and then decrease, and reachingreaches the highest value at an elevation of ~about 1,000 mmeters. Figure 6 compares compared the time series changes of the deforestation area with over ~500-meter m elevation gradients and compares them. Therefore, the deforestation area in each year on the time series of the curve with an elevation of 500-–1000 meters m and athe curve with an elevation of 1500-–2000 meters quiet. As mentioned earlier, as the area of ​​deforestation area at an the elevation of ~about 1,000 mmeters is increasinged year by year, . However, and at the same time as the government has enforced stricter control over forest areas at this elevation, the elevation corresponding to the center of elevation of the the deforestation has shifted over time. After dividing analyzing the data by time from one year to the next and discussing reviewing the changes in the year of deforestation on the high-level program columncomprehensively, we can showed get that the center of elevation of the deforestation elevation center area has presented a rising trend. This conclusion is was also demonstrated corroborated in by Figure 6, ; for all the years under study, that is, the areas of ​​deforestation in each year atunder the elevations of 1000 to –1500 m is at were a relatively  high level. Comparing the changes in the time series of the area of ​​deforestation area at an elevations of 500-–1000 meters and an elevation of 1500-–2000 meters m can better improved our understanding analyze of the specific situation of the elevation migration of the deforestation elevation center of elevation of deforestation. If the former is always at a higher level, then the center of elevation of the deforestation area elevation of the deforestation elevation center tends to be lower, and vice versa. From this As Figure figure7 shows, we know that in 2007, the corresponding curves line graphs of the two crossed,, and the area of ​​deforestation area corresponding to the latter has rbeen emained at a relatively high level since then.	Comment by Author: Your intended meaning is not clear. Please clarify.
Here, We we introduced the concept of "the “Golden golden Crosscross" ” to describe this change. It can be seen that the cross occurred in 2007, and only one cross occurred during the study period. After this crossingcross, the corresponding curve line graph corresponding with to an the elevation segment of 1500-–2000 meters m is has always remained above that of the 500–1000- meter m curvesegment. Therefore, it can bewe posited  determined that before 2007, the center of the deforestation was more serious in in low-elevation  areas and higher-elevation areas. Between 2007 and 2015, the the focus of deforestation has shifted to high-elevation areas. At the same timeThus, the point of crossing point also reflects the turning point of the changes in deforestation. Consequently, For the analysis of the subsequent migration of the deforestation elevation center, we can pay attention to focused on the the deforestation in 2007 to analyze the subsequent shift of its center of elevation.

5. Conclusion
This research focuses focused on the the deforestation caused by the expansion of shifting cultivation in upland Myanmar between 2003 and 2015. and It analyzes analyzed the spatial pattern of deforestation and its distribution in by elevation. MODIS data is were used to extract forest information and generate an enhanced IFZ based on SG filtering that . This score was then can be used applied to the for VCT method. Deforestation analysis based on elevation wasis performed on using the results of the VCT approach. We extracted four spatial deforestation models of for upland Myanmar and determined that the deforestation center of elevation of the deforestation near existed at ~an elevation of 1,000 mmeters. At the same timeWe also determined the occurrence and significance of,  the "G“golden Crosscross" ”that  occurred in 2007,  illustratesing that the center of elevation of the deforestation process of shiftinged the deforestation center to a higher elevation thereafter.
Spatially, the expansion of shifting cultivation expansion in upland Myanmar has showned different patterns due to the influence of forest endowments, topography, and human beingsactivities.  Based on elevation, because As the forest resources near at the elevation of the 1,000-meter  elevation m are were relatively rich, driving  and human activities are relatively intense human activities, the area corresponding to this elevation becomes became the center of deforestation. Moreover, due to the extensive coverage of by primary forests in high-elevation areas and the technological developments of human technologycaused , the deforestation centers of elevation of the deforestation tend to shift to high-elevation areas. Thus, our work showed that 
Aaccurate estimation of the expansion of shifting cultivation is essential for calculating realistic future land use scenarios. 
Our research also shows highlighted that some specific forest areas with real-time dynamic changes, such as those in upland Myanmar, can be better assessed through the the enhanced IFZ. Our research introduces applied the VCT method for with enhanced IFZ analysis,, which  and proved has its higher accuracy and faster speed. We believe that these results are At the same time, it is of great significance for the the achievement of MRV implementation in of the the Climate Change's REDD+ MRV frameworkby UNFCCC.
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