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1) NDVI vs. Yields:
The relationship between yields of spring barley and winter wheat and NDVI at district level was
investigated. As an indicator for season characteristics the integrated NDVI (average values at
| arable land within district) was used. Namely, spatial average of original composite NDVI values
(available in 16 day time step) from 22" April to 11" June of each year was accumulated. The
achieved results for Znojmo and Prerov district (period from 2000 to 2012) are apparent from
the Fig. 3. For spring barley Pearson correlation coefficient (r) was 0.75 and 0.74 within Znojmo
and Prerov districts respectively. Analogously for winter wheat it was 0.91 and 0.69. The

occurrence of dry conditions (in the year 2000 and 2012) with its impact on regional yields is
apparent.

The Normalized Difference Vegetation Index (NDVI) is one of the most frequently
used vegetation indices which could be obtained through remote sensing. If the
measurements are conducted from the satellite then the dynamics of the
vegetation development could be analyzed in time and spatially through large
regions. By this way the regional drought stress within plants could be detected
and classified.

» assess the ability of remotely sensed NDVI to explain the yields of
spring barley and winter wheat at district level
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Region: The study was conducted at district level; 6 districts (Breclav, Znojmo, 250 375 400 425 450 Tico ags abo a0s  aso example and dry seasons 2000
Olomouc, Pferov, Havli¢kQv Brod, Zdar n. Sdzavou) were included (Fig. 1). Sum of NDVI (22™ April -11%uly) Sum of NDVI (227 April - 11 uly) and 2012 are marked.
Period: 2000 - 2012 2) NDVI as indicator of drought:
Weather: Each district was represented by one weather station (Fig. 1) The ability of NDVI in form of PASG and SOSA to explain drought occurrence was tested using
Yields: Average district yields were compiled from archives of Czech Statistical data mining technique. Mentioned analysis was conducted at district level. For this purpose
Office, Ministry of Agriculture and Agrarian Chamber. Olomouc, Prerov, Znojmo, Breclav, Zdar nad Sazavou and Havlickuv Brod districts were selected.

For the demonstration the 14 day interval between the 127t and 140t day of the year and from
169t to 182" day was selected. The comparison of the rPDSI| based on precipitation and
temperature measurements (named as rPDSI observed) with estimated values (based on
independent variables, see Fig. 2) is apparent from Fig. 5. The correlation coefficient for all |

NDVI: Observed from satellite Terra by MODIS (Moderate Resolution Imaging
Spectroradiometer); 16 day time step (as a composite value); in the resolution
250 m; freely available (from the link https://Ipdaac.usgs.gov/get data); district

average of NDVI for arable land was used. L . , . o
& districts together was 0.84 and 0.75 for the first and second analyzed period respectively (n = ‘4
: . . . . )
Data mining: Cubist software v 2.07 (RuleQuest Research, Australia) was used to 78). If only SPI was compared with observed rPDSI, correlation coefficient was 0.49 and 0.38
discovering patterns in heterogenous dataset; procedure is apparent from Fig. 2. respectively. For both periods two set of rules was derived and used within Cubist (all rules
. L Location of & included / contain PASG, see Fig. 4).
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depicted by red dots. Arable land is ,’ A ) N WL e snsances i e | e e e two periods (127" to 140" and 169 to 182t
delineated by brown color. ’ e e o (& st £ et s e e i £ s s day of the year) are presented for six districts
rodel: sodel: | (region 1-6).

Bules 2: [3% cases, mean 0.643, rangs -1.59 to 3.8, est err 1.068] Bule 2: [52 cases, mean 0.21%, range -2.86 toc 3.63, est err 0.902]
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Figure 5: Comparison of observed rPDSI (based on air temperature and
precipitation measurements) with estimated values based on PASG, district identificati 2 |
SOSA, SPI and region identification. Two periods (127 to 140" and istrict identification. As an example

169" to 182 day of the year) are presented for six districts. s:tuat/von wi th n d/_.s tricts Prerov, Znojmo
; and Breclav is depicted.
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(1-6, see Fig. 1)
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Start of Season (SOS): The day when NDVI (district avg.) continuously exceed
0.45 as a threshold.
SOS Anomaly (SOSA): Deviation of SOS (for certain season) from SOS median for

- L » NDVI could be used for yield estimates at district level(especially during
- | certain district.

+ | Seasonal greenness (SG): Integrated NDVI (above 0.45) in 14 day time step. excePtlonal years);

Parcent of average SG (PASG): Percent of average SG for certain district and | » NDVI could be used for the drought assessment based on water stress

| period of the year. within the agricultural crops at district level.
Relative Palmer Drought Severity Index (rPDSI): Indicator of drought occurrence

: (Palmer, 1965); is based on simple supply-and-demand model of a water balance
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Project “Establishment of International Scientific Team Focused on Drought Research” (no. OP

relative form (Dubrovsky et al. 2009) was used within submitted study; as a : VK CZ.1.07/2.3.00/20.0248), project “Partnership in Climate Research and Adaptation

reference the database from six included stations through the period 1961-2012 Strategies” (no. CZ.1.07/2.4.00/31.0056), and KONTAKT LH11010 helped plan and execute this
was used.

that builds on both the precipitation and temperature history for a location; the

Standardized Precipitation Index (SPl): The quantification of precipitation

anomaly (McKee et al., 1995); based on precipitation totals within previous 3

months; calculated in 14-day time step.
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