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Reviewer#2, Concern # 1: Authors need to put effort in writing the manuscript in a clean and organized manner. Some of the sentences are not delivering the meaning they intended to. A paper with highlights and strikethrough all over was not an easy read.
Author response: We apologize for the confusion. I previously submitted two versions of the manuscript, a revised version and an updated version without highlights. The article has been revised and the language has been improved.

Reviewer#2, Concern # 2: I am not convinced with the details the authors have provided on the accuracy assessment part.
Author response: The accuracy evaluation is divided into three parts. The first part involves RMSE evaluation, which is an RMSE band automatically generated by the LSMA method, specifically for the evaluation results. The second involves evaluation with the confusion matrix. Samples are selected from the images to be classified, which differ from the classified samples, and a confusion matrix is used to analyze the classified images. The third step involves using the official land classification data products for auxiliary reference to our classified images.
Reviewer#2, Concern # 3: Authors’ discussion on driving factors and conclusion no. 3 are not strongly founded on the results they have presented.
Author response: The growth rate of driving force indicators and increase in the ISA expansion intensity index do not strictly correspond, but this does not mean that they are unrelated. The driving force analysis in this paper is a specified analysis, which shows that the three driving forces affect the overall change trend of ISA.

Reviewer#2, Concern # 4:   Line 54: Do not begin the paragraph with “therefore”. Move the paragraph up or put two closely connected statements on same paragraph.
Author response: This point has been revised.
Author action: The sentence "Therefore, it is important to map the ISA evolution characteristics and better understand the urban process to guide the sustainable development of cities." has been moved to the previous paragraph on lines 78–80.

Reviewer#2, Concern # 5: Line 56-59: Need sentence revision
Author response: This sentence has been revised.
Author action: ''Traditionally, supervised and unsupervised classification methods were used in impervious surfaces estimation widely. But those methods can be implemented easily, only one type of land was considered within a pixel and spatial heterogeneity was ignored” has been modified to ''Traditionally, supervised and unsupervised classification methods were widely used in impervious surfaces estimation. Although these methods are easy to implement, they only consider one land type in a pixel and ignore spatial heterogeneity”.

Reviewer#2, Concern # 6:  Line 61: “traditionally method” is incorrect use of the parts of speech; change it to “traditional”
Author response: This point has been corrected.
Author action: On original line 61, which is now line 85, "traditionally method" has been changed to "traditional method".

Reviewer#2, Concern # 7: Line 67: SMA appears at the first place; spell it out. 
Author response:  The complete spelling of SMA has been added.

Reviewer#2, Concern # 8: Line 68: Isn’t that vegetation instead of vegetable on VIS?
Author response: The V in VIS refers to "vegetation" rather than "vegetable", which has been corrected.

Reviewer#2, Concern # 9: Line 75-78: needs the citation number for Yang’s work on the first line it is mentioned.
Author response: This information has been changed. On the first line describing Yang's work, a reference number [38] has been added.

Reviewer#2, Concern # 10: Line 94: Don’t use the language such as “this paper understands”. You could write “provides insight” instead.
Author response: This has been changed from "Therefore, this paper provides long-term (1995–2018) monitoring for Dongying urbanization, discusses the change trend of ISA, and understands the urbanization process of Dongying" to " we performed long-term (1995–2018) monitoring of Dongying urbanization, discuss the change trend in ISA, and provide insight into the urbanization process of Dongying".

Reviewer#2, Concern # 11: Line 127: Why do we need a citation for this line?
Author response: The reference indicates the website of the downloaded data, which is not included in the text and has been placed in the references.
Reviewer#2, Concern # 12: Figure 1: The font color they used for the text in top-right figure is not legible. They have to choose different color. Also, why did they use arrow-head line for the bottom-right figure to show study area? Is not the entire figure the study area?
Author response:  The color has been changed.
Author action: Figure 1, the top-right image and font have been changed to improve clarity. The bottom-right figure represents the study area, and the arrow-head line has been deleted.

Reviewer#2, Concern # 13: Line 140: A calibration coefficient is then used. What does then mean here?
Author response: We apologize for this error. The term "then" has been deleted.

Reviewer#2, Concern # 14: Line 147-150: What is the name of the module?
Author response: The module uses a general calibration tool, which is an absolute calibration, and its name is radiometric calibration.

Reviewer#2, Concern # 15:   Line 170-174: Does the model need these parameters? If so, write that down.
Author action: Yes, regarding the information on lines 205–208, these parameters are necessary for the model. Table 1 has been added to show the settings of these parameters.

Reviewer#2, Concern # 16: Figure 2: There are two figures (top and bottom) and the caption does not mention about what these two figures are.
Author response: This is a modified version with highlights. One figure shows the original image and the other is the modified image. We apologize for the confusion. The revised manuscript contains only one Figure 2 and is entitled "Dongying image after atmospheric correction by FLAASH module".

Reviewer#2, Concern # 17: Figure 3: Why are there two exact same figures? The caption is so short; it does not describe what some acronyms (MNDWI) of the figure mean.
Author response: This is a modified version with highlights. We included both the original and modified images. We apologize for the confusion. The revised manuscript contains only one Figure 3. 
The title of Figure 3 has been changed from "Flowchart for mapping ISA distribution" to "Flowchart for extraction and spatio-temporal analysis ISA of Dongying from 1995 to 2018 based on Landsat data".
Figure 3 has been slightly revised, and MNDWI has been deleted.

Reviewer#2, Concern # 18: Figure 4: caption is not enough and does not say a word about what each of the two figures are.
Author response: This is a modified version with highlights. We included both the original and modified images. We apologize for the confusion. The revised manuscript contains only one Figure 4, entitled " Dongying true color image after water masking with MNDWI. Within the boundary of Dongying vector, the white area is water, which has the same value as the background, and the non–water area is stretched according to the red, green and blue band".

Reviewer#2, Concern # 19: Line 209: can be got? Improve the language.
Author response:  The language has been improved.
[bookmark: _Hlk80969863]Author action: The previous line 209, now line 246, has been changed from "the boundary value between water and non-water can be got by density segmentation and water body can be extracted with a threshold" to " the boundary value between water and non-water, was obtained by density segmentation, and the water body was extracted using a threshold".

Reviewer#2, Concern # 20: Line 228-235: Not sure, if this detail is needed here about MNF.
Author response: Original lines 228–235, which are lines 261–268 in the revised manuscript, describe the principle and function of MNF to provide background for the readers.

Reviewer#2, Concern # 21: Line 255-267: needs a reference
Author response:  A reference [56] has been added to line 289.

Reviewer#2, Concern # 22: Line 271: what does the word “extremum” mean?
Author response: When the image spectrum is regarded as a point in the n-dimensional spectral space, the endmember spectrum should be located at the edge of the data cloud. The spectral points are projected onto each test vector, and the spectra within the threshold distance of the minimum and maximum projection values are marked as extreme values (as shown in the figure). 
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Reviewer#2, Concern # 23: Section 3.1: This section should not be in result section; instead, you could move it up to the preceding section.
Author response:  Section 3.1 has been moved to the preceding section.

Reviewer#2, Concern # 24: Figure 6: Why am I seeing two exact same figures? Do colors on the legend and on the map match?
Author response: This is a modified version with highlights. We included both the original and modified images. We apologize for the confusion. The revised manuscript contains only one Figure 6, and the legend matches the color on the map.

Reviewer#2, Concern # 25: Figure 7: How was the RMSE calculated? What is the reference data to calculate RMSE?
Author response: In the result map calculated by LSMA, in addition to the classified bands, an RMSE band is automatically generated to evaluate the accuracy of the LSMA results.
RMSE is the square root of the ratio of the square of the deviation between the predicted value and real value to the number of observations, n.
The reference data to calculate RMSE are the images to be classified and the training samples.

Reviewer#2, Concern # 26: Table 3: What is the reference data again?
Author response: The reference data in Table 3 are the re selected training samples (which differ from the training samples used for LSMA method classification) and classified images, which generate the confusion matrix.

Reviewer#2, Concern # 27: Lines 386-392: What does it mean then? Write the implication in a sentence of using this image vs that image.
Author response: Figure 9 is the official land classification data product. Figure 6 shows an ISA classification diagram obtained using LSMA. Figure 9 is used as an auxiliary reference, and the two are compared to verify whether the overall trend is consistent.
Author action: On original line 386-392, which is now line 437-468, the sentence has been changed: 
As shown in Figure 9, ISA in Dongying gradually expanded from 1995 to 2018. From the perspective of regional distribution, the middle part of Dongying has always been an area with high ISA density, and its ISA is still gradually increasing and radiating around; ISA expanded obviously in the south; It is less distributed in the west and east, but there are also some expansion phenomena. These phenomena are consistent with the data shown in Figure 6. However, there were differences in the ISA distribution between Figure 9 and Figure 6, mainly in the following points:

a. From 1995 to 2018, there was a dense ISA distribution area in the northeast of Figure 9, while the ISA distribution in the same position in Figure 6 was relatively thin. Check the image of Google Earth in the corresponding year. This area is oil and gas injection plant, sea cucumber seedling breeding base and salinization farm. Most of them are vegetation and bare soil. ISA is relatively small and not as dense as shown in Figure 9.

b. From 2000 to 2015, there was a dense ISA distribution area in the northwest of Figure 9, while the ISA distribution in the same location in Figure 6 was relatively thin. Check the images of Google Earth in the corresponding years. Most of the area is composed of vegetation, cultivated land and water. ISA is relatively small and not as dense as shown in Figure 9.

c. From 1995 to 2018, the northwest area of Figure 6 consists of a dense ISA area, which is relatively thin in Figure 9. Check the image of Google Earth in the corresponding year. This area is a dense residential area, which is a typical ISA.

d. From 2005 to 2018, the ISA in the south of Figure 6 has an obvious expansion trend, forming a relatively dense ISA area, while the ISA in the corresponding position of Figure 9 is relatively thin. View the image of Google Earth corresponding to the year. This area is composed of a large number of typical ISA such as residential areas, factories, hospitals and schools.

Thus, compared with classified products, the classification results obtained in this paper are more reasonable.

Reviewer#2, Concern # 28: Figure 10: What do these numbers on the line represent? The highest slope and the largest difference between these numbers is between 2000 and 2005 as opposed to what authors have said in the paragraph that follow.
Author response: In the original version of Figure 10, now the revised version of Figure 7, the numbers on the line represent the area of the impervious surface in the corresponding year.
The marked up version of the manuscript may be difficult to read, causing confusion about whether the information in Figure 7 contrasts the following analysis; however, these data are consistent. The revised manuscript does not show the changes and clearly indicates that the data are consistent.

Reviewer#2, Concern # 29: Line 421-423: I am not clear on what I am reading.
Author response:  This information has been revised.
Author action: On original lines 421–423, which are lines 476–478 in the revised manuscript, "FÜ et al. proposed that the driving forces of land use and land cover change were climate change and human activities, from which the selection of driving forces indicators should consider natural conditions" has been changed to "FÜ et al. proposed that climate change and human activities are the driving forces of land use and land cover change, and that natural conditions are a factor of the driving force" to clarify this point.

Reviewer#2, Concern # 30: Section 4.1.1 Did the natural factors the authors mentioned were less favorable after 2005? Is that the reason the urban expansion was highest in 2000-2005 and then went down? They did not discuss these variations.
Author response: In section 4.1.1, the natural factors describe Dongying's unique geographical environment and livable and pleasant climate. These conditions are a good basis for ISA expansion, which is consistent with the overall upward trend of ISA expansion each year. The growth rate of each time period is related not only to natural factors, but also to socio-economic and cultural factors discussed later in the manuscript.

Reviewer#2, Concern # 31: Section 4.1.2: If the ISA is so well correlated with each socioeconomic factors and increase rate of socioeconomic factors was significantly greater in 2010-2015, why the period does not match with the highest ISA expansion intensity index?
Author response: The marked up version of the manuscript may be difficult to read, causing confusion about whether the information the ISA expansion intensity index was highest in 2010–2015; in fact, the ISA expansion intensity index was highest in 2000–2005. The revised manuscript does not show the revisions, making the information easier to interpret.
In the original version of Figure 10, now the revised version of Figure 11, shows the correlation between the ISA region and various socio-economic indicators. It mainly shows the trend in the change and overall correlation between various indicators and ISA, which is a qualitative description.

Reviewer#2, Concern # 32: Section 4.1.3: The period of maximum increase of cultural factors and highest urban expansion, do not match here too.
Author response: Similarly, in the original version of Figure 11, now the revised version of Figure 12, shows the correlation between ISA area and various cultural indicators. The formula in the figure mainly shows the trend in the change and overall correlation between each index and ISA, which is a qualitative description.

Reviewer#2, Concern # 33: Line 499-507: I was not clear whether it is a suggested method (ALLSSA) for the future use or was applied in this work to lessen the limitations.
Author response: The original lines 499-507 and the current lines 544-552 are not sure whether this method has a better effect in extracting Isa. It is only a possible idea for future research on the problem of spectral discontinuity of long-time series of remote sensing images.
Author action: The phrase "Subsequent studies can advance this method" is not accurate, and "Subsequent studies can advance this method by analyzing the time series of vegetation to show the temporal and spatial variation of ISA" has been changed to "Subsequent studies should be performed to determine the temporal and spatial variation of ISA by analyzing the time series of vegetation, as the vegetation area is generally a non-ISA area".

Reviewer#2, Concern # 34: Line 521-526: How is the study related to your study?
Author response: Original 520–527 lines are added to introduce a new technology that can extract ISA. At present, this new technology has not been implemented and has little relevance to the article; therefore, this information has been deleted.

Reviewer#2, Concern # 35: Conclusion no 3: I do not agree with the authors on this. Their data of maximum/minimum increase did not match.
Author response: The growth rate of driving force indicators and increase in the ISA expansion intensity index do not strictly correspond, but this does not mean that they are not related. The driving force analysis in this paper is a specified analysis, which shows that the three driving forces affect the overall change trend of ISA.

image1.png




image2.png
2. THEIPPHSTTEEEEEE
(1) 7
& TS (Pure Pixel Index, PPI), FHRFZEIARMEH MERARRERS I METTEARIT.

BRAEERERCSMIOUEN— AR, FTEGTHARN T — M EEZEV. AXANRETEhEH A, SRFESIHRITA
FUBNRAEEMRE, TURCINETASRERRIERMNEE. XEMEDRUENRRERZREN~EMNRMRE FrY, B
RSN RRDSIMTREX, MREARBIMETSMEE, XMRRELERERIR RISk,

LEGSOERI AN SR RPRRR, TSN T AIRRAAS. KERERT A NIAEE L, FRESR/IVIRAIRIEN
B EIEE RGBS AR E X BN — 4EFTR).

Test Vector

Component 2

4"6  Threshold

Component 1





