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Climate services for drought events

» Climate services for impact and adaptation communities: consequences of past,
present and future climate on water cycle, impacts on forest productivity, forest

health ...

» Needs for drought events quantification: soil water deficit calculation by water
balance and drought indices to compare years, stands, sites and contrasting

climates
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BILJOU

Forest water balance model

iﬁm INRA EEF Joint Research Unit Forest Ecology and Ecophysiology

Simulation results
Project presentation The simuiztion iy .
Plaaze, sxamine belaw the deshboard snd graghics of your Simutation resdts,

» A water balance model firstly published in Ecological Modeling, by
Granier et al. 1999
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Aims of my talk: illustrate how to test
the reduction of drought intensity by

several adaptation options using Biljou®©
on line calculation tool




Case study: changes in drought events of
a given Douglas-fir stand T
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Stand and soil characteristics — ©

Characteristics file -

» Stand characteristics: ] oot Pt

Hide the form

» Location: altitude, latitude, longitude

Simulation title: |p34 Douglas

» Soil properties to be described: soil depth, extractable soil water content, o e @

bulk density, fine roots distribution Lde: B8 ) r
. . i S
» Stand canopy assessment: sempervirent type and leaf area index eton: [0
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BILJOU® services: the on line
calculation tool

Simulation results

The si performed.
Pieace, examine below the dashboard and graphics of your simulation resuts.
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Step 1: Quantifying past soil water deficits by
retrospective water balance modelling

» Simulation condition:

» Observed Canopy type, Soil properties and leaf area index

» Observed daily climatic data file from a close weather station from National Meteorology Office or from a
gridded modelled climatic data (in France: Safran) ; recommendation: at least 10-30 years to describe inter-

annual variability of the climate
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Step 2: Quantifying future soil water
deficits using climatic scenarios

» Simulation condition:

» Keep observed canopy type, soil properties and leaf area index

Change climate: daily future data from climatic scenario: rainfall, wind speed, vapour pressure deficit,
radiation, temperature ; recommendation: use several scenarios and methods of disaggregating climatic
data from Global Climate Model to Regional Climate Model in order to assess climatic uncertainty
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Step 3: testing incremental adaptation thanks
to water saving sylviculture (LAl reduction)

» Simulation condition:
» Keep observed soil properties

Keep sempervirent canopy

| 2
» Change leaf area index to a lower value (example: from 7 to 5)
| 2

Keep daily future climatic data from climatic scenario
Water deficit intensity Copyright INRA 2015
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Step 4. Combine soft and hard adaptation
options: new Douglas-fir plantation on soil with
higher extractable water with lowest LAI

» Simulation condition:
» Keep observed sempervirent canopy and daily future climatic data from climatic scenario

» Reduced observed LAl to a lowest value (i.e. from 7 to 4)

» Change extractable water (i.e. from 100 mm to 150 mm)
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Step 4: Testing hard adaptation options:
transformation from coniferous to deciduous
species

» Simulation condition:

» Keep observed soil properties

» Change from sempervirent canopy to deciduous canopy

» Keep daily future climatic data from climatic scenario
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To sum up adaptations options to cope with
future soil water deficit
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To sum up adaptations options to cope with

future soil water deficit
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February 2017: 160 users for the calculation tool, 6910 runs

....................................

Join the Biljou® user community !

https://appgeodb.nancy.inra.fr/biljou/
@ Contact: nathalie.breda®@inra.fr

@:,Fﬁl.

oo gl
i ‘-.:. T a;;:.f
;jt."? =1k
. 01 el
ﬁ} .3 3

”*‘ffg’!

Live demo on request during the workshop
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Some papers that used Biljou® soil water
balance calculations

» Gandois, L., M. Nicolas, G. VanderHeijden and A. Probst (2010). "The importance of biomass net
uptake for a trace metal budget in a forest stand in north-eastern France."” Science of The Total
Environment 408(23): 5870-5877.

» Boulard, D., T. Castel, P. Camberlin, A.-S. Sergent, N. Bréda, V. Badeau, A. Rossi and B. Pohl (2015).
"Capability of a regional climate model to simulate climate variables requested for water balance
computation: a case study over northeastern France.” Climate Dynamics.

Forest and the Water Cycle

Quantity, Quality, Management

Edited by
Patrick Lachassagne and Michel Lafforgue

» Sergent, A.-S., P. Rozenberg and N. Bréda (2014). "Douglas-fir is vulnerable to exceptional and
;ﬁc%rreéng%d;ggght episodes and recovers less well on less fertile sites.” Annals of Forest Science
(6): 697-708.

» Michelot, A., N. Bréda, C. Damesin and E. Dufréne (2012). "Differing growth responses to climatic
variations and soil water deficits of Fagus sylvatica, Quercus petraea and Pinus sylvestris in a
temperate forest."” Forest Ecology and Management 265: 161-171.

» Granier, A., M. Reichstein, N. Bréda, I. A. Janssens, E. Falge, P. Ciais, et al. (2007). "Evidence for soil
water control on carbon and water dynamics in European forests during the extremely dry year:
2003." Agricultural and Forest Meteorology 143(1-2): 123-145.

» Olivar, J., S. Bogino, C. Rathgeber, V. Bonnesoeur and F. Bravo (2014). "Thinning has a positive effect
on growth dynamics and growth-climate relationships in Aleppo pine (Pinus halepensis) trees of
different crown classes.” Annals of Forest Science 71(3): 395-404.




