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General

How can | start the KX Vine?

You can access KX Vine via the following link.

https://vine.kx-digital.com/

Or by scanning the following qr-code:
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How can I save KX Vine on my mobile phone?

You can save the KX Vine website on the home screen of your mobile phone. This means you
always have KX Vine to hand when you need it.

Android
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Open a browser app such as Google Chrome.

Navigate to the website you want to save on the home screen.

Tap on the three dots at the top right

Select the option Add to home screen.

Tap on Add so that the icon for the website is automatically placed in a free position on the
home screen or hold your finger on the icon to select a position yourself.

Done, the shortcut to the website is now arranged in the same way as your installed apps on
the home screen.

Open the Safari browser.

Navigate to the desired website.

Press the Share button, the small square with the arrow pointing upwards.
Expand the menu.

Here you will find the option To home screen.

Select a free position on the home screen.


https://vine.kx-digital.com/
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How can I change the language of the KX Vine App?

The app's language is determined by your browser's language settings. Technically, the browser
sends the preferred language in an HTTP header called accept-language. If the app supports this
language, it will be displayed accordingly. If the selected language is not available, the app will
default to English.

Most browsers, such as Chrome, Edge, or Firefox, allow you to change the language settings. This
preference is stored in a cookie. Therefore, after changing the language, it's important to either
delete your cookies or open the app in a private/incognito browser window to ensure the new
language setting takes effect.

How can I search for a location?

To search for a specific location, simply use the search bar at the top left. Enter the desired location
or zip code here and confirm the search with Enter.

If the search is not successful, you can refine it by entering a country code in addition to the
location or zip code. The following country codes can be used:

AT - Austria

HU - Hungary
RO - Romania
DE - Germany

You can find all other country codes here:

List of country codes by alpha-2, alpha-3 code (ISO 3166)

How can I search for a virtual station?

To search for a specific station, use the search bar at the top left. Please note that initially only those
stations are displayed that are located within the map section on the right. If there are no hits for the
corresponding search term within the map section, the app initially displays “No stations found”.


https://www.iban.com/country-codes
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However, if you now confirm the search with Enter, KX Vine compares the search query with all
the virtual stations created in the system and automatically moves the map section to the appropriate
region.
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After pressing the “Enter” button, KX Vine also checks the locations outside the map section and
displays all stations in the entire system that match the search criterion.

How can I select a virtual station?

To select a virtual station, either click on the name in the list view or on the desired point on the
map.

Kwizda @ Woher kommen die Daten?
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Weather
Why don't you need weather stations for the system?

The most important information in advance: A weather station does not calculate a weather
forecast. Weather forecasts are calculated by weather models running on supercomputers.

KX Vine uses a service from VineForecast, which accesses data from various weather models for
weather forecasts and adapts these models to the local conditions of a location. In this way, the
effect of the general weather situation on the microclimate of a vineyard is estimated even more
precisely.

How are the weather forecasts calculated?

Weather forecasts are calculated by weather models that use the laws of physics to predict the
development of the weather. This method is also known as numerical weather forecasting. As this
requires huge amounts of computing capacity, weather forecasts are mainly calculated by weather
services such as the German Weather Service (DWD) in Offenbach or the National Oceanic and
Atmospheric Administration (NOAA) in the USA.
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Measurement data from weather balloons, satellites, and weather stations continuously inform these
weather models about the current state of the atmosphere. Measurement data must come not only
from one region but also from all over the world and from different layers of the atmosphere.

As a basis, VineForecast obtains weather models from the German Weather Service (e.g.
temperature, precipitation, humidity, etc.). Ideally, however, this data only has a resolution of 1-2
km. If this raw data were fed into a disease model, the accuracy would be very low. To increase the
accuracy, VineForecast uses a method from climate physics.

Downscaling (https://www.vineforecast.com/downscaling-regionalisieren-von-wetterdaten/), also
known as regionalization, makes it possible to include regional influencing factors in the weather

forecast. Among other things, the local topography with a resolution of 50 meters is used to adjust
weather data. This allows, for example, the effects of different altitudes or slope inclinations to be
included.

The effect is illustrated by the following example of temperature adjustment. The image shows a
map section of the Moselle (Germany) with a scale of 50x50 km. The left image shows the DWD's
standard model for temperature with a resolution of 2x2 km. The right image shows the optimized
model from VineForecast with a resolution of 50x50 m.

You can find out more about numerical weather forecasts on the website of the German Weather
Service:

https://www.dwd.de/EN/research/weatherforecasting/num modelling/num modelling node.html;js
essionid=77E962CCDAD1047DE6789F71DFF5D41D.live21064

Where does the precipitation data come from?

Precipitation data is used for forecasting by weather models. Historically, V4C can further improve
the statements on the amount of precipitation in some regions by using radar data from rain radars
as an additional data source.

How long is the forecast horizon for the hourly and daily weather?

e Hourly forecast: 48 hours
o Daily forecast: 7 days


https://www.vineforecast.com/downscaling-regionalisieren-von-wetterdaten/
https://www.dwd.de/EN/research/weatherforecasting/num_modelling/num_modelling_node.html;jsessionid=77E962CCDAD1047DE6789F71DFF5D41D.live21064
https://www.dwd.de/EN/research/weatherforecasting/num_modelling/num_modelling_node.html;jsessionid=77E962CCDAD1047DE6789F71DFF5D41D.live21064
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Can | change the period of the precipitation history?

After you have clicked on a station, you can display the precipitation history by clicking on
“Precipitation” in the top left-hand corner. The desired time period can then be displayed by

selecting the date in the top right-hand corner.

Griiner Veltliner, Weinviertel-1.1

ourly weather recipitation
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When is which symbol displayed in the spray weather?

The spray weather is displayed in both the hourly and daily weather. In the daily weather, the
symbol that is most frequently present in the hourly weather on that day is displayed.

Optimal conditions

e Green checkmark (“optimal spraying weather”)
o Is displayed if the weather has no significant influence on crop protection.

Sufficient conditions

e Green drop (“low humidity™)
o The air humidity is low (below 45%). This can have a negative effect on the crop

protection product applied, e.g. through volatilization.

e Green thermometer (“low temperature™)
o The temperature is relatively low (below 12°C). This can have a negative effect on

some crop protection products (e.g. slow uptake by the plant).

e Yellow leaf (“leaf wetness present”)
o It can be assumed that the leaves are partially wet at this time. Under certain

circumstances, this can lead to increased dripping of the crop protection product.
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e Yellow wind symbol (“increased wind speeds”)

o The wind speed is over 3 m/s (10.8 km/h). This can lead to increased drift.
e Yellow rain cloud (“precipitation”)

o Precipitation can cause the crop protection product to be washed off.

@)
Inadequate conditions
e Red Cross (“Insufficient spraying conditions”)
o The conditions for spraying are insufficient at this time. The temperatures are higher

than 25°C and/or the wind speed is higher than 5m/s and/or the relative humidity is
lower than 30%.”

How is leaf wetness calculated?

Leaf wetness or leaf wetness duration is derived from relative humidity, as there is a strong
correlation between these two variables (see e.g. research by Sentelhas et al., 2008).

References
o Sentelhas, P. C., Dalla Marta, A., Orlandini, S., Santos, E. A., Gillespie, T. J., & Gleason,

M. L. (2008). Suitability of relative humidity as an estimator of leaf wetness duration.
Agricultural and forest meteorology, 148(3), 392-400.

How often is the weather data updated?

Four times per day.

Disease forecasts
How are the forecasts for Powdery Mildew calculated?

The disease forecasts are based on the latest viticultural research. The models from viticulture
research are in turn based on weather data such as humidity, temperature or precipitation.

For powdery mildew, VineForecast is guided by the OiDiag Index according to W. K. Kast, among
others, and make specific adjustments based on further research and experience.

References
o Kast, W. K., & Bleyer, K. (2011). The expert system OiDiag-2.2—a useful tool for the

precise scheduling of sprays against powdery mildew of vine (Erysiphe necator Schwein.).
IOBC/WPRS Bull, 67, 79-84.

How are the forecasts for Downy Mildew calculated?
The disease forecasts are based on the latest viticultural research. The models from viticulture

research are in turn based on weather data such as humidity, temperature or precipitation.
VineForecast calculates this weather data itself, as explained here.


https://www.notion.so/FAQ-V4C-by-Kwizda-ac65bf2e579e42d88585012b82ad1b77?pvs=21

11X
For the Downy Mildew forecast, different models depending on the phase are used. Oospore
germination and primary infection are calculated similarly to the model of Rossi et al. (2007).
Secondary infections are calculated using the leaf wetness hours (Bléser & Weltzien, 1979). The
risk index is calculated from the sum of temperatures during hours of leaf wetness (for each day). If
the value is above 75, there is a slight risk of infection. If the leaf wetness hour is higher than 200, a
high risk of infection can be assumed.

References

o Blaeser, M., & Weltzien, H. C. (1979). Epidemiologische Studien an Plasmopara viticola
zur Verbesserung der Spritzterminbestimmung/Epidemiological studies to improve the
control of grapevine downy mildew (Plasmopara viticola). Zeitschrift fiir
Pflanzenkrankheiten und Pflanzenschutz/Journal of Plant Diseases and Protection, 489-
498.

e Rossi, V., Caffi, T., Giosue, S., & Bugiani, R. (2008). A mechanistic model simulating

primary infections of downy mildew in grapevine. Ecological modelling, 212(3-4), 480-491.

How should the disease forecasts be interpreted?

The infection forecasts indicate how high the risk of new infections is on a given day. They
therefore do not describe the current condition of the vine or whether visual symptoms of a disease
are visible. The infection forecasts therefore describe the potential for the vines to become infected
with a disease for the first time or the risk of an existing disease spreading further and infecting
healthy plant material.

What do the colors of the infection forecasts mean?

KX Vine communicates disease risks as simply and purposefully as possible. The risk display is
shown in the form of a traffic light system:

High infections risk

How is the leaf area and the growth of the vines calculated?

The disease forecasts are based on the latest viticultural research. The leaf area and growth of the
vine is calculated using temperature totals. Daily mean temperatures (usually starting on January
1st) are added up. Certain values of the temperature sum can then be assigned to stages of the vine's
development. For example, based on the research of Prof. Schultz from Hochschule Geisenheim
University.

10
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References

e Schultz, H. R. (1992). An empirical model for the simulation of leaf appearance and leaf
area development of primary shoots of several grapevine (Vitis vinifera L.) canopy-systems.
Scientia Horticulturae, 52(3), 179-200.

How are the protection parameters to be interpreted?

The KX Vine App offers a feature to evaluate the protection status of vines following a plant
protection measure. It takes into account the date and the products used during the last application.
Additionally, current weather data and growth parameters are included in the calculation. Based on
this information, the app determines the current BBCH growth stage and suggests an optimal time
for the next plant protection treatment. The BBCH stage provides context on whether the vine is in
a particularly vulnerable phase of development. Especially around flowering, vines are highly
susceptible to powdery and downy mildew, making an accurate assessment of protection
effectiveness particularly important during this period.

Ada-Schererkogl-MaHo

The effectiveness of protection depends primarily on the regrowth of leaf area and the amount of
rainfall since the last application. Contact agents typically lose their effectiveness once
approximately 400 cm? of new leaf area has developed. Additionally, rainfall can reduce the
protective effect. For most contact agents, wash-off effects are expected with rainfall amounts
between 20 and 40 mm, especially during heavy rain.

Systemic agents offer longer-lasting protection and remain effective even with leaf growth of up to
600700 cm2. The app takes these differences into account and provides an assessment of whether
the vines are still adequately protected or if and when another treatment is necessary.

11
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Spray calculator

Infection at 05/01

Downy mildew

Applied Products 08/25/2025

FLOVINE

Next spray No spray necessary

Reason
No unprotected infection forecasted

0/301

reached on 09/01

Preupltatlon

New growth
For last active 2/450 cm?

product

Close

Which day of the infection forecast is displayed on the map and how can | change
the displayed day?

The date for which the current infection forecast is shown on the map is displayed at the top right of
the map. You can also change the date there using the arrows.
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For which disease is the infection prognosis displayed on the start page?

A distinction can be made in the display between Powdery Mildew and Downy Mildew. Above the
station list, you will find the button that can be used to select the respective illness for which the
forecast is to be displayed for the previous, current and next four days.

1<K

Search ... Downy mildew Powdery mildew
Station Y T 25 26 27 28
Blaufrankisch, Carnuntum-1.1 .-
BBCH: 71 (Blaufrankisch)

Christ - Enzersfeld - Riesling - MW -
BBCH: 68 (Weisser Riesling)

Christ - Falkenhers - Weiscshursunder - MW — ——

13
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How are the forecasts for the BBCH stage calculated?

The BBCH model is based on the study by Molitor et al. (2020). In this model, the BBCH stages 1 -
89 are calculated based on temperature sums formed from bud burst (BBCH 9). To use the model in
practice, the BBCH model must be linked with a bud burst model. This system relies on the study
by Leoloni et al. (2020). As long as the bud burst model does not calculate a bud burst, no
calculations are performed by the BBCH model. In other words, the bud burst model calibrates the
BBCH model.

The BBCH model differentiates between 12 different grape varieties in the calculation of BBCH
stages. In KX-Vine, the remaining grape varieties are each assigned to the grape variety from the
study by Molitor et al. (2020) that is phenologically most similar to them.

The BBCH stages 1-7 are also calculated by the BBCH model. For this, the calculation from BBCH
9 from the bud burst model is used. The temperature sums are formed relative to BBCH 9 and are
thus negative for BBCH 1 - 7. The following table from the Molitor study illustrates this.

BBCH Riesling Rivaner Elbling Gewprz— Pinot blanc ~ Auxerrois Sawvignon
stage traminer blanc

44 -42 -43
-34 -35 34 -33 -33
28 -28 26 25 23

-14

Pinot gris  Chardonnay Merlot Pinot noir

B B |

Fig. 2. Heat map of the average CDD)p 29 3p values relative to BBCH 09 in Riesling until the respective BBCH stage was reached in the 11 cultivars of investigation. In
each BBCH stage, the cultivar with the lowest CDDyg 29,39 value (=earliest development) is depicted in green and the cultivar with the highest CDD, g 20 30 value
(=latest development) in red. Intermediate values are presented in graduated colours between green and red. (For interpretation of the references to colour in this
figure legend, the reader is referred to the web version of this article.)

References:

Leolini, L., Costafreda-Aumedes, S., A. Santos, J., Menz, C., Fraga, H., Molitor, D., ... &
Moriondo, M. (2020). Phenological model intercomparison for estimating grapevine budbreak date
(Vitis vinifera L.) in Europe. Applied Sciences, 10(11), 3800.

Molitor, D., Fraga, H., & Junk, J. (2020). UniPhen-a unified high resolution model approach to
simulate the phenological development of a broad range of grape cultivars as well as a potential
new bioclimatic indicator. Agricultural and Forest Meteorology, 291, 108024.

14



