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General comments: The paper is within the scope of the journal. The paper is characterized by
scientific innovation and generality, since the methodology can be applied in different regions
and climatic environments. In that sense, it is extremely useful presentation of a new
approach. The paper is very well and analytically presented with detailed description of the
steps followed and explanation of the corresponding results.

Thank you very much for your positive comments, questions and suggestions for
improvement. Below we answer to them and explain the changes made to the manuscript.

Technical-scientific comments:

1) Lines 79 and 118. In reviewing the existing remote sensing literature, it is worth to mention
the system Copernicus, with Sentinel 1, or 2 or 3, which is very promising with improved
resolution (20-30 m) and what is the expected improvement in the accuracy of the analysis.
The authors should add comments and and/or comparisons.

We agree with the comment. We have included some examples of using Sentinel imagery in
crop monitoring; and for sure, it will be an important source of data in future applications of
IBI. But so far, there are not enough historical data available of Sentinel (since 2014) for being
used in an IBI design. However, once we have designed the IBI application, it can be used for
monitoring the crop state due to its high temporal and spatial resolution (10 days and 10-60m
respectively).

The improvement of Sentinel imagery in temporal and spatial resolution with respect to
MODIS imagery, could allow us to discriminate much better the extreme climatic events'
impact over crops. Additionally, it could be used for IBI design for other crops that are
cultivated in small and scattered parcels, as maize in Ecuador.

We explained this in lines 129-139:

Satellite imagery data were obtained from the MODIS MOD13Q1V6 product (NASA LP DAAC, 2015) (See
Didan et al. (2015) for a description of its characteristics). MODIS imagery was selected due to its long
temporal coverage (imagery data available since 2001), which is necessary for constructing a historical
sequence of NDVI. MODIS’s spatial resolution 250 m is moderate, but for regional applications of crop
monitoring this resolution is sufficient (Jiao et al., 2019; Sanchez et al., 2018). Since 2015, Sentinel 2
imagery is available with a resolution of 10 to 60 m depending on the bands. Many studies have used
Sentinel for monitoring crops state with very positive results (Inglada et al., 2015; Van Tricht et al., 2018;
Veloso et al., 2017). However, current time data series availability of Sentinel does not allow its use for
IBI design, as at least 10 years of historical data are needed for an insurance design (Rao, 2010). Despite
this, Sentinel will become in the coming years an important alternative in the insurance field. Also,
Sentinel 1, which is a radar sensor, could be an interesting option for rice monitoring in those zones
where steadily presence of clouds represent a problem, as Torbick et al., (2017) mentioned in their
study



2) Lines 73, 83-84 and 113. Agroecological zones. The proposed methodology uses principal
component analysis (PCA) for classification. The subject of agro climatic classification and
zoning is large, which considers different methodologies, including combinations of satellite
indices, besides PCA. The authors should mention the main existing literature in the
subject, since there might be potential improvement of the conducted agroecological
zoning.

Thank you for the comment that we fully support. However, the agro-ecological zoning was
the main subject in our first article (Arias et al., 2018), where our methodology was compared
with other zoning methodologies. Further, this zoning was evaluated through satellite imagery
for validating our resulting AHZs in a second article (Valverde-Arias et al., 2019). We did not
explain this in the paper in order to focus on the IBI design. However, now we have clarified
thisin lines 123-124:

This zoning was evaluated through NDVI imagery in the study of Valverde-Arias et al., (2019), which

proved that this zoning is adequate and necessary for designing an efficient IBI, reducing basis risk

3) Line 127. A clarification is required about the NDVI_ave data used: (1) these are annual
values?, (2) which means that for each pixel there are 17 values? (3) How the sample points
of 30% are selected? randomely? Why only 30%? (4) the rest are used for validation or not
used at all?

NDVI_ave is the average of all NDVI measures of rice crop cycle (January to May) for each
observation point, i.e. the average of the 10 NDVI measures obtained every 16 days from
January to May (5 months, 2 measures per month). This means that we have one average
value per year (i.e. 17 values, from 2001 to 2017) that correspond to an average of NDVI
measures along 5 months. See lines 140-143 and 150-151.

With respect to the sample size, we followed the equation below (Olofsson et al., 2014), which
is used for calculating the adequate sample size in a stratified random sampling of geographic
products. As result of this evaluation, we obtained that the adequate stratified sample size is
12,77% of the total pixels in each AHZ. We wanted to make sure not to use a lower sample size
than 12%. Thus, just for researching purposes, we decided to use 30% to ensure the
representativeness of the sample. However, in our former paper in which we assessed the
optimum sample size in a practical Index based insurance application, we found that even the
10% is significant representative, because the homogeneity within AHZs is very high.

The sample points were generated by an ArcGis tool that produces random sample points
homogeneously distributed in the different strata (AHZs f7 and f15) in the study area. We
didn’t use a higher sample size or the total pixels because statistically it is not necessary, and it
would increase our data processing and storage requirements. If we consider that we
processed data of 17 years that increment could overcome our analysis capacity.
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Where,

N is number of units in the area of interest (number of overall spatial units (pixels)

S(0) is the standard error of the overall accuracy that we would like to achieve



Wi is the mapped proportion of area of class i, and
Si is the standard deviation of stratum j

We clarified this in lines 152-163
4) Line 142. For rice estimation, what NDVI_ave values are used? annual per pixel?Ill.

We used the pixels” NDVI average during rice-crop cycle of rainy season (Jan-May) that
corresponds temporary (same year) and spatially with the geo-referenced point of the rice-
yield data. This means there is one value of NDVI_ave per year and pixel.

Technical corrections:
1. Line 102. Never a sentence starts with number...: insteadof 84%, write: ", where 84%...".
It was corrected

2. Line 120. Instead "... the precipitations", write'rainy season".
It was corrected

3. Line 277. Instead of "Once that...", write "Since..."
It was corrected

4. Line 304.Never a sentence starts with number...: instead of 25%, write: " , where 25%..."
It was corrected
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