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The TIMELINE Project

TIMELINE stands for "TIMe Series Processing of Medium
Resolution Earth Observation Data assessing Long -Term Dy-
namics In our Natural Environment”. Within the TIMELINE
project, a homogenized time series of NOAA and METOP
AVHRR data over Europe and North Africa is being gener-
ated using the historical data archive of DLR-DFD. The main
ooal is to develop long time series of geoscientific variables
for global change research that are consistent, reproducible,
transparent, reliable and generic. TIMELINE will:

= Derive a 40-year time series with AVHRR land and
atmosphere products

= Enable change detection analyses and the identification
of geo-scientific phenomena and trends

= Answer climate-relevant research questions

We focus on the preliminary analysis of the snow cover, for
information about the project and other products see [1].

Data Set and Study Area

The availability of data has been increasing continuously since
1981, and there are more data gaps in winter due to polar night
and cloud cover (Figure 1).
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Figure 1. Data availability and NDSI derived snow coverage.

The TIMELINE area includes Europe, North Africa and the Mid-
dle East (Figure 2).
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Flgure 2. Study area with the long-term snow cover duration.
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Snhow Cover Duration

The snow cover duration (SCD) is given per pixel as a cumulative
sum of days with snow cover. Data gaps (caused by clouds or
polar night) are interpolated by the Global SnowPack processor
12]. The SCD is calculated for the hydrological year, which runs
from the beginning of the meteorological autumn to the end of
the meteorological summer.
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Fligure 3. Duration of snow cover in the hydrological year and subdivision
into early and late season.

The subdivision into early and late snow cover duration in mid-
winter (Figure 3) can be used as a proxy for the onset of the
snow cover and for the beginning of melting.
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Fligure 4. Mean early and late snow cover duration.
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Trend of Early Show Cover Duration

We found a general decrease in the early SCD, which is par-
ficularly strong in areas of the Baltic States, Belarus, Ukraine
and Russia. From a hydrological point of view, the decrease
(which is also of high significance in this area) affects the Volga
catchment area. Interestingly, almost the entire Caucasus also
shows a decrease in early SCD with a high level of significance;
the trend Is also significant but lower in Arkhangelsk Oblast.
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Figure 5. Theil-Sen slope (top) and p-value of the Mann-Kendall test
(bottom) for pixel-based trend analysis of early SCD.

Lessons Learned and Outlook

Improve input data

By improving the processors, there should be fewer gaps in
the Input data set. This makes the trends more resilient.

Merge with other products

tis planned to overlay the product and the trends with TIME-
| INE data sets for vegetation (NDSI) and land surface tem-
nerature (LST).

IEEE IGARSS 2023 || Pasadena, California, USA

Trend of Late Snow Cover Duration

A (mostly) significant decline in the late SCD for the Volga re-
gion, the Caucasus and large parts of Turkey (Pontic and Taurus
Mountains) and further south at Mount Lebanon. In large parts
of central and southern Europe, however, we were able to de-
termine an increase in late SCD that was predominant in terms
of area. These developments are also significant, particularly on
the |berian Peninsula and in Morocco.
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Figure 6. Theil-Sen slope (top) and p-value of the Mann-Kendall test
(bottom) for pixel-based trend analysis of late SCD.
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