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'top-down' and 'bottom-up' Many thanks to

Silver fir dieback in France

Climtree 2017 

Aure & Louron valleys

Sault limestone plateau

Salvage logging Decline intensity at the landscape scale

CLIMTREE

Local decline intensity

Which proxy for forest decline intensity?

Local dieback assessment using the ARCHI method (Drenou et al., 2013) The ARCHI method analyses tree architecture (whole tree, crown, axes and branches) to establish a diagnosis of tree vitality status 

  Drivers frost, drought, pollution, acid rains, biotic stresses (Chéret et al., 1987; Bigler et al., 2004) Recurrent diebacks since 1973: 2794 reports of dying Abies in the north of France (Vosges) and in the south (Pyrenees, south Alps and Montagne noire) (Renecofor monitoring network ) 3 major recent crises : • 1980s (1983-1990) • 1991-1993 • 2003-2007 (severe in the French Mediterranean region especially at altitudes lower than 1000 m, on south facing slopes or crests) Silver fir tree defoliation index in France CLIMTREE Silver fir dynamics is also affected by other biotic drivers in French forests CLIMTREE Silver fir dieback symptoms • Decline of the crown • Regression of increment in the high crown • Change of colour and fall of needles •

A•

  set of ergonomic keys to perform diagnoses in the field CLIMTREE Local dieback assessment using the ARCHI method ONLY DOMINANT OR CO-DOMINANT TREE INDIVIDUALS Health status of 20 (co)dominant trees at the plot center 14 Focus only on conspicuous tree crowns (in black below) and vigor of sprouts Drénou, C. 2012 -La méthode ARCHI. Forêt entreprise, n°203, 29-31. Local dieback assessment using the ARCHI method CLIMTREE Ch. Drénou -CNPF death 16-days SG= phenological indicator linked to spring vegetation activity = sum of NDVI calculated over a fixed period of MODIS images from the onset of SG (end of April) to the maximum NDVI (in end of June) before the dry season (Reed 2006) Analysis of trends in MODIS NDVI time series CLIMTREE Lambert J. et al. (2013) Monitoring forest decline through remote sensing time series analysis. GIScience & Remote Sensing 50 (4assessment of the sampling design Dieback level at the landscape scale increases in lower altitudes (Sault region) Deadwood and tree-related microhabitats (TreMs) More resources for deadwood-dwelling insects • Needles/shoots on vulnerable trees More available resources for phytophagous insects Openings • Microclimate • Herbaceous layer 25 Insect pests as aggravating factors on adult trees: Pissodes piceae, Pityokteines curvidens, Cryphalus piceae… CLIMTREE Stand structure, deadwood and tree-related microhabitats Dendrometric measurements September -October 2017 • Fixed-angle relascope sampling standing living, declining and dead trees coarse woody debris (tree species, length, decay stage) • Tree-related microhabitats inventory on living trees missing bark and mould cavities, woodpecker breeding cavities, sporophores of saproxylic fungi, sap runs, cracks and bark shelter/pockets, mistletoe • Canopy opening (spherical crown densiometer) • IBP 10 criteria (1ha) 26 CLIMTREE Stand dieback level and density of mistletoe-bearing trees CLIMTREE Effects of dieback level on forest

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Conceptual underpinnings

Relationship between numerical response of primary consumers and resource pulse magnitude

Community dynamics through food webs after resource pulse