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# Response to Reviewer 2
Main comment

The revisions to the manuscript have mostly addressed my major comments. However,
considering there is only 2018 case analyzed here, it is better to discuss the uncertainty of these
conclusions and explain why other cases are not included in the study. What is more,
comparisons this study with other researches about the 2018 case could also be used to verify
your conclusions. I am still confused about the timescale of drought. Is it fixed from April 1st
to October 30th ? Considering the drought may not persist over the whole growing period, it
may not be suitable to use cumulative thresholds (-214, -312) to classify drought.

Response/Action: Thank you for your comments. We now discuss the limitations of this study
and explain the reason for not considering case studies from other years in a new dedicated
section 4.4. (Lines 345-366) We are not aware of other studies executed for the year 2018.

With respect to the time scale of the drought: The drought map was created based on SPEI with
a 3-months sliding time scale. The onset of the 2018 drought was from March to May across
the Netherlands according to the result of our team (Chen et al., 2022). Crops are usually planted
between April to May, and harvested before the end of October in the Netherlands. So, to be
consistent with the crop growing season, we evaluated the drought impacts from April to
October. Exactly because the drought may be intermittent over the growing period, the
cumulative SPEI can capture the overall impacts of these droughts. The cumulative nature of



the metric also helps to evaluate impacts across multiple crops across large areas as different
crops may respond more quickly or slowly to drought events. A cumulative SPEI captures all
these responses. Moreover, the 2018 drought lasted up to the end of the growing season
(October) as indicated by several other studies (Brakkee et al., 2022; Peters et al., 2020). In
combination, we believe that using the cumulative SPEI gives reasonable insight to classifying
drought and its impacts on crops.

Lines 345-366: ‘The number of studies that evaluate the effects of drought and salinity stress
on crops is limited (Wen et al., 2020). In general, studies focus on small-scale experimental
studies under strictly control of all variables with only a limited number of crops (Hussain et
al., 2020; Ors and Suarez, 2017). To our knowledge, this is the first study that uses satellite
remote sensing to investigate drought and salinity impacts for a large area under real-life
conditions necessary for constructing stress management policies.

In such real-life conditions, as investigated here, irrigation of crops is commonly applied as
management practice during drought events to reduce the severity of drought impacts (Deb et
al., 2022; Lu et al., 2020). In this study, however, we have evidence that irrigation did not play
a major role in the patterns found since all croplands included in our research area were
identified as rainfed cropland (according to the ESA/CCI land cover map in 2018;
https://maps.elie.ucl.ac.be/CCl/viewer/). In addition, while farmers in the area are known to
irrigate their cropland, the Dutch government announced a temporary national irrigation ban in
2018 (for various areas including our research area) to spare water (Perry de Louw, 2020). As
a consequence, we could not analyze the impacts of irrigation management on the combined
effects of drought and salinity. This might potentially be solved by investigating other drought
historic events with moderate severity in Europe, such as the year of 2003 (Ciais et al., 2005)
or 2015 (lonita et al., 2017) in Europe, when such a ban was not executed. Unfortunately,
satellite remote sensing observations with the required 20-30m resolutions of these events are
limited, as Sentinel-2 was only launched in 2015 and the Landsat satellites provide a too coarse
temporal resolution.

Likewise, impacts of salinity and drought are moderated by crop selection. Traditionally,

farmers do not plant highly vulnerable crops in moderate/high salinity areas. In fact, we found

crops sensitive to salinity such as apple (Ivanov, 1970) and broccoli (Bernstein and Ayers, 1949)
to be abundant in non-saline areas but only little in saline areas. To ensure an accurate

evaluation of salinity impacts, we only investigated those crops with a significant abundance in

all available stress conditions. More sensitive crops might even respond more strongly.’

Specific comments:

Q1. L29: drought and salinity “stress”.

Response/Action: We have revised this sentence according to your suggestion. (Lines 29-31)
Lines 29-31: ‘Of these stresses, drought and salinity stress have been identified as the two main
factors to limit crop growth, affecting respectively 40% and 11% of the global irrigated areas
(Dunn et al., 2020; FAO, 2020).’

Q2. L33 Rank the references.

Response/Action: The references have been reranked. We have revised the citations sort order
over the whole manuscript. (Lines 31-34)



Lines 31-34: ‘With drought and salinity forecasted to increase spatially and in severity
(Rozema and Flowers, 2008; Schwalm et al., 2017; Trenberth et al., 2013), and with predictions
of higher co-occurrence around the world (Corwin, 2020; Jones and van Vliet, 2018; Wang et
al., 2013), food production will be more deeply challenged by both stresses.’

Q3. L36: Co-occurrence of drought and salinity stress is found to decrease... “more” compared
the individual stress only.

Response/Action: We have revised this sentence according to your suggestion. (Lines 36-38)

Lines 36-38: ‘Co-occurrence of drought and salinity stress is found to decrease the yield of
spinach (Ors and Suarez, 2017) and the forage grass Panicum antidotale (Hussain et al., 2020)
more compared with the occurrence of one of these stresses only.’

Q4. L55-57: Please conclude the specific studies about the impact of drought/salinity stress on
crops. It is better to put this study to the background of the research about assessing the impacts
on crops using RS techniques.

Response/Action: We have added specific studies in background information. (Lines 55-60)

Lines 55-60: ‘Canopy chlorophyll content and mean leaf equivalent water thickness (EWT) of
maize differed remarkably under drought stress using hyperspectral remote sensing data (Zhang
and Zhou, 2015). Using a look-up-table approach, LAI and chlorophyll content of wheat
obtained from a radiative transfer model showed potential to assess drought levels (Richter et
al., 2008). However, while there have been several attempts to monitor the response of crop
health with either a drought or salinity focus, not much research has taken these factors into
account simultaneously (Wen et al., 2020).’

Q5.L114-115 & L211-213: Add “in 2018 to the figures’ captions.

Response/Action: We have revised the captions of the figures according to your suggestion.
(Lines 117-118, Line 215, Line 239)

Lines 117-118: ‘Figure 2. Map of the Netherlands overlaying a) drought and b) salinity to show
¢) the co-occurrence of drought and salinity in 2018. The selected study area is indicated by
black lines in panel c. d) The associated crop map of the study area in 2018.’

Line 215: ‘Figure 3. Expressions of LAI, FAPAR, and FVC under various stress conditions in
May, June, July, and September 2018.’

Line 239: ‘Figure 4. Expressions of Cab and Cw under various stress conditions in May, June,
July, and September 2018.’

Q6. L138-147: What are the spatial resolution and time scale of LAI, FAPAR, and etc?

Response/Action: All traits are at 10 m resolution and each monthly trait estimate was derived
by the biophysical processor within SNAP. We have clarified the related information in section
2.3. (Lines 152-154)



Lines 152-154: ‘The biophysical processor within the SNAP toolbox derives the five traits,
namely LAI, FAPAR, FVC, canopy chlorophyll content (CCC), and canopy water content
(CWCQC), for each pixel from the Sentinel-2 top of canopy reflectance data at a 10m-resolution
for each month.’

Q7. L163: What is “hoc test”?

Response/Action: The post-hoc test is an integral part of an ANOVA. While the ANOVA
identifies that significant differences occur among at least two of the groups, it does not indicate
which groups differ significantly. A post-hoc test evaluates which groups differ significantly
from each other within the ANOVA.

Q8. L164: As you mentioned “ANOVA” many times, explain the method more in details.

Response/Action: ANOVA refers to the analysis of variance. A two-way ANOVA is a test to
compare the difference between groups based on two factors. In this study, we adopted a two-
way ANOVA to evaluate the main effects of the factors ‘stress’ and ‘date’ as well as the
interaction of stress and date. We have explained ANOVA in section 2.4. (Lines 164-166)

Lines 164-166: ‘Instead, two-way analysis of variance (ANOV As) was applied to test the main
effects and the interactive effect between stress combinations (consisting of 6 levels) and time
(5 months) on each individual crop trait.’

Q9. L347-348: Add “during 2018 over the Netherlands”.

Response/Action: We have revised this sentence according to your suggestion. (Lines 368-369)

Lines 368-369: ‘In this study, we present the first attempt to evaluate the real-life effects of
drought, salinity, and their combination on crop health using multiple traits from remote sensing
monitoring during 2018 over the Netherlands.’
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