Summer School
Ecosystem Restoration Case Study - Flood protection and
restoration of the riparian forest of Koiliaris Critical Zone
Observatory (CZO)
The Koiliaris River watershed is a Critical Zone Observatory (www.koiliaris-czo.tuc.gr) that
represents severely degraded soils due to heavy agricultural impact such as grazing, over many
centuries. It represents Mediterranean soils under imminent threat of desertification (soil carbon
loss) due to climate change that is predicted by the UN IPCC for the region over the next century. It
is located in Western Crete, Greece. The total area is 130 sqkm and the total length of the river is 36
km. Intensive hydrologic and geochemical monitoring has been conducted since 2004 while the site
has historical data since the ‘60s. In addition, high-frequency hydrologic and water quality
monitoring stations have been deployed to obtain data for the characterization of the hydrologic
and biogeochemical processes with varying process response-times. The main type of soil
degradation in the basin is water erosion, which is due to the clearing of forests and natural
vegetation for cropping and livestock grazing. De-vegetation and inappropriate cultivation
practices induces soil organic matter losses making soils susceptible to erosion and desertification
with global consequences for food security, climate change, biodiversity, water quality, and
agricultural economy. During the past 20 years, significant bank erosion is taking place of the lower
tributaries and the main course of Koiliaris river, resulting in the over-topping of the riparian trees
and the overall degradation of the river ecosystem in the area. The riparian forest of Koiliaris has
been established along the 11 Km of river length. The primary plant species of the forest is Platanus
orientalis which is complemented by lower vegetation types such as Salix alba, Ulmus minor,
Populus alba, Populus nigra, Juglans regia, Nerium oleander, Αrum italicum, Equisetum spp.,
Melissa officinalis, Hypericum hircinum, Carex spp. The width of the forest (based on observations
from remaining remnants) was 30-50 m on both sides of the river. Agricultural expansion has
resulted in cutting down the trees and cultivating the area with olive trees, citrus and avocado
plantations and other crops. Today only the last row of the trees along the river mostly remain that
are prone to erosion. The Region of Crete has funded the Technical University of Crete to design
flood protection and erosion measures as well as propose ways to restore the riparian forest in the
area. Τhe Natural History Museum of Crete and the Region of Crete will also participate in the
analysis of this case study and in the discussion and design of different restoration alternatives.

