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The manuscript deals with the effect of land cover and/or land use on a
watershed response functioning. The authors investigated the influence of forest
and monoculture plantations (oil palm and rubber plantations) on rainfall
partitioning to direct runoff and subsurface flow for a humid tropical watershed
in Indonesia. The results are based on streamflow as simulated by a calibrated
SWAT model and observations across several watersheds and subsequently
derived the direct runoff coefficient (C) and the baseflow index (BFI). The study
exhibits a statistically significant correlation of percentage of forest covers in a
watershed with C (negatively) and BFI (positively). On the other hand, the
rubber and oil palm plantations showed flow regulation behavior contrary to
forest covers. Finally the study suggests the minimum forest cover requirement
in the study area (i.e. 30%) for sustainable ecosystem services. The topic is of
current scientific interest and several studies have also investigated previously.

However, the manuscript requires a substantial improvement of the
methodology and, results and discussion to be publishable. Furthermore, the
manuscript would benefit a lot with the inclusion of more discussions in the
introduction section from previous similar studies in the tropical regions.

General comments

We appreciate the referee’s suggestions, and have added more literature
review on the effect of land cover/use conversion on the hydrology of a
watershed in the introductory section. (Line 104-114) and highlight the new
contribution of this manuscript (Line 119-124)

We agree with the referee’s suggestions, and have re-structured the method
section as follows:



2. Methods
2.1 Study area
2.2. SWAT model
2.2.1 Model setup
Crop parameters
a) Interception
b) ET
c) Infiltration and surface runoff
d) Litter fall
General Input data
2.2.2 Model validation and calibration
2.3 Simulated C and BFI values and the proportion of land use types in a watershed
2.4 Observed C values

The general SWAT model is described in Line 163- 182 and the SWAT model for
the study area in Line 183-282

We agree with the referee’s suggestions, and have re-structured the
discussion section as follows:

3. Results and Discussion

3.1 Measured C values (Line 331)
3.2 SWAT model Performance (Line 344)
3.3 Simulated C and BFI values (Line 362)

We agree with the referee’s suggestions, and have added detail information
about mentioned SWAT parameters (Line 189-257).

We agree with the referee’s suggestions, and have described in detail the
calibration and validation strategy and period (Line 283-305)




We appreciate very much the referee’s concerns, and have explicitly discussed
the SWAT model simulation to ensure that the results are mainly arising due to
changes in land cover not by wrong parameterization. (Line 176-262).

We appreciate the referee’s suggestion. The title has been adjusted.

We agree with the referee’s suggestions, and have improved the abstract
accordingly (Line 11-34).

The referee appears to be correct. We have removed the confusing sentence
from the abstract.

We thank the referee for the correction (Line 76)

We have provided the relevant reference (Line 77)

Revision made; we inserted the space (Line 80)



Revision made; we removed the square bracket (Line 80)

We thank the referee for pointing this out; we have improved the language
Line 70-72.
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We thank the referee for pointing this out; we adapted the sentences
suggested by the referees. (Line 97-98)

We thank the referee for the correction. We have revised the sentence ( Lines
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We have added the size of the study area (Line 140) and the location
coordinates (Line 127).

We thank the referee for the suggestion. We have added more information on
the historical land cover change in the study area. (Line 128-137).

We thank the referee for the suggestion. We have removed this part.

Revision made; we replaced “&” with “and” (Line 306)

Revision made; we replaced “&” with “and”



We thank the referee for pointing this out; we have removed the duplication.

We thank the referee for the suggestion. We have added subsection 2.2 under
which we have described the general SWAT model and the model setup (Line
163- 282)

Revision made; we have replaced “ha” with “km?2” (Line 140)

We thank the referee for the suggestion. We have described the SWAT model
setup in sub-section 2.2.1 (Line 183)

Revision made; we have added the SWAT-CUP reference (Line 289-290)

We thank the referee for pointing this out. We have elaborated the model
calibration and validation in subsection 2.2.2 (Line 283).

We thank the referee for the suggestion. We have added one more indices, i.e.
Percent bias (PBIAS) for the evaluation. Percent bias measures the average tendency
of the simulated data to be larger or smaller than the observations. The optimum value
is zero, where low magnitude values indicate better simulations. Positive values of



PBIAS indicate model underestimation and negative values indicate model over
estimation (Line 296-305)

Correction made

Correction made

We thank the referee for pointing this out. We have removed the repetition

Revision made; we have added more statistics, namely percent bias (PBIAS).
The PBIAS measures the average tendency of the simulated data to be larger or
smaller than the observations. The optimum value is zero, and low magnitude
values indicate better simulations. Positive values of PBIAS indicate model
underestimation and negative values indicate model overestimation. (Line 296-

w
(e=]
Ul
—

We thank the referee for pointing this out. We explained the comparison in
Line 333-336. It was just a simple arithmetic comparison.

We agree with the referee suggestion. We have moved the sentences to the
methods section (Line 310-314)

Revision made. We have improved the language (Line 367-369)

Revision made. We have improved the language




We thank the referee for raising this question. We agree that there is always
spatial variation in rainfall magnitude throughout the basin from one event to
another event. Both watersheds in our study were partitioned into 48 sub-
watershed, which reduce the degree of rainfall spatial variability in the
watersheds.

We thank the referee for raising this question. We have explained the reason
in Line 370-373.

We have omitted this particular paragraph due to the lack of field sample data
to construct the graph statistically sufficient.

We agree with the referee, the SWAT version used in this study has limitation
to model the groundwater component of the streamflow. We have enriched the
discussion on BFI with the suggested literature (Line 395-401).

Revision made. We thank you the referee for the correction

We thank the referee for raising this question. We have explained the reason
in Line 373-377

We have re-checked and corrected the errors. The total average of the C
values of 0.59 remains unaffected.
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We appreciate the referee’s concerns. We have addressed all referees’ concern
in the respective comments below including: a) more comprehensive review of
existing literature, b) in depth description of key crop parameters and c)
adequate description of the simulated watersheds

Specific comments

We agree with the referee’s suggestions. We have shortened the “general
discussion”. We have also included more quantitative results (Line 28) and
summary of the baseline calibration and validation results (Line 23-25).

We agree with the referee’s suggestions, and have revised the sentence (Line
79-81).



We thank the referee for this suggestion. We have substantially enriched the
citation and discussion of some studies regarding the impacts of palm oil and/or
rubber trees in the Southeast Asia region (Line 46-64).

We thank the referee for this suggestion, and have expanded the discussion to
provide a broader review of different modeling and other analysis methods,
beyond the option of SWAT (Line 84-96).

We thank you the referee for suggestions. We have added specific paragraph
about SWAT and a more in-depth review of how SWAT has been used for land
use change analyses (Line 103-115).



We agree with the referee’s suggestions, and have improved the sentences
accordingly (97-103).

We thank the referee for the suggestion. We have re-restructured and
substantially improved the description of the whole subsections in the method
section. We have described in depth the study watersheds and land use
information (Line 127-148), more information about the natural vegetation, and
rubber and oil palm plantations (Line 152-162) and characteristics of the soils
(Line 142-143).

We included only 2 macro watersheds and two small watersheds in the
analysis. The other four watersheds, which were previously used to analyze
observed BFI value in a watershed scale, were excluded. The reason was that
these four watersheds were considered insufficient statistically to represent the
observed BFI value for the whole study area.



We agree with the referee’s suggestions, and have described “small
watersheds” in Line 144-148. Additional description of small watershed are
provided in the methodology section of measured C values (Line 322-329).

Revision made

We agree with the referee’s suggestions, and have described the SWAT model
and crop parameter in subsection 2.2 (Line 163-257).

We agree with the referee’s suggestions, and have expanded the description of
the SWAT calibration and validation procedures in the Section 2.2.2 (Line 283-
.305). The default value (or initial value range) and the final calibrated values has
been described in Line 350-352. The baseflow separation technique was
described in Line 359-262.

We agree with the referee’s suggestions, and have added subsection 2.3 to describes
the simulated C and BFI methods (Line 306-320).



We agree with the referee’s suggestions. We have expanded our discussion of
the calibration and validation results including NSE and PBIAS as suggested in
the two Moriasi et al. (2007, 2012). Moriasi et al. (2007, 2012) recommend three
quantitative statistics, Nash-Sutcliffe efficiency (NSE), percent bias (PBIAS), and
ratio of the root mean square error to the standard deviation of measured data (RSR)
be used in model evaluation (Line 345-361)

We thank the referee for pointing this out. We have revised the entire sentence
(Line 334-336).

We agree with the referee’s suggestions, and have revised the sentence accordingly
(Line 383-387).

We agree with the referee’s suggestions and have included additional
quantitative information in the conclusion (Line 426-432).



