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i Effects of drought on forest soil structure and hydrological soil functions

Katharina Gimbel, Heike Puhlmann, Markus Weller HYDROLOGY

Introduction Climate change is predicted to severely affect gates, soil structure is also responding to chan-  the direct and indirect effects of drought on dif- Reduction of Precipitation We established adaptive roofing systems which  tion of a site. The 2.5-percentile of annual preci-  To reproduce the natural variation within the
precipitation patterns across central Europe. ging climate (in particular drought) conditions. ferent parts of the forest-understory-soil- allow a flexible reduction of the precipitation in  pitation sums obtained from climate data of the  annual precipitation cycle, we used a 'seasonal

; : . i order to achieve the longterm minimum precipita- ears 1960 - 2010 was used as targed value. factor'.
Soll structure is closely linked to the activity of The ecosystem response to reduced water system. E RERE & 2
soill microbiota and plant roots, which modify supply will depend on the system’s stability. A o
flow pathways along rm::ots, organic matter and Soill hyd.rologlcal.propertles not only a.ffect plant —y Ekarmioli S fioart mean-annusl prediditalion 8 B8 OE H g0 me o
water repellence of soils. functioning but, in turn are strongly influenced 720 mm/fyear: target value 584 mm)

Through shrinkage and fracturing of soil aggre- by the vegetation. Our research is focused on 1000 -

A) An example for roof co-
verage of 45 %. The roofing
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Hypotheses

According to the A1F1-scenario, summer precipitation will decrease
within the next fifty years
To Investigate the effects of drought on forest soils, we have choosen three different areas across Germany:
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Drought will change the hydraulic functions of the soil
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depletion via alteration of the soil structure. | |
year 2050 B) Cimate data (example from area in
Badgn.—W[_]rttemherg) with mean annual H 0 E ﬁ E.? é """""""
Schorfheide  25mm . Soil structure is st £ T t el el o (AL
Brandenburg a: Soll structure Is site-specific an c. Ecosystem responses to e
depends on the management inten- drought, in particular changes in D
o _— sity and the diversity of plant and rooting patterns and microbial f
(Tharingen) soll-microbial communities. community composition will influ-
| | | ence and possibly enhance 0+ - emole Erfurt vear 1662
b: Drought will cause a change in soll struc- bypass flow, water uptake and = lioroitiction 487 e farcebvelu
Schwabische 44 mm ' . : _ ’ _ _ _ _ = 350 - 340 mm)
A ture, due to shrinkage and fracturing of soill water redistribution in soils. B
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el 5147.".;;----.;.|,;.._|.f_.._.-‘..;--; | =em| Pﬁfﬂs“?;—i*-;;n!-f.l::*:..'ﬁlr.].nll'rl'-"'-'l Wﬂrttemberg) aggre gates Thls WI” affeCt hyd r0|oglca| C) Roofing construction with cenral ree. %EDD
SN NS soll functions, specifically preferential flow. < 150 iergeiivaie
N N D) Reduction of precipitation to achieve the target value. ] 'prECipitaﬁm
A) Mean summer precipitation (J_une - B)umjjn 5;1;1:129; prjfmwan_un (Jur;ic—m_ Roof coverage (A) between 15 % and 65 % 50 e reduced input
August) for G y from 1930 - 1990 gingg t:tEEE1Ft1iZEH§E? 2050 (Bxample calculated for the year 1982 F:a;ei;ti”tge) " " 4 a s & 7 ) 5 o A1

Monitoring and Sampling

The effects of the imposed precipita-  temperature and humidity, roof  suring/sampling campaigns in spring

Laboratory experiments

field campains 2011 tion reduction are continuously mo-  runoff and sapflow).The effects of and fall.
Baselme o o - o Spring nitored on the roofed and in parts on  the imposed drought on solil struc-  |In addition, experiments for hydro-
rn a rim a ; ‘ : P : F I
P PR the control plots (soil moisture, soil  ture and hydrological soil functions  phobicity and aggregate structure
spring + fall fall spring + fall spring + fall temperature, electric conductivity, air  are monitored In repeated mea- are conducted on site.
sample type
# blCItYf water & monolith = soil core sampling
laboratory Sprinkling Inflow- Multi-Step- Sieving & ' *
. : — sprinkling ex- g soil aggregate
experiment Experiment  OQOutflow Photometrie erimentansa % atling
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tern through bution of  tion curves
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-tracerdis- pores architecture control plot
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within
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/ Continuous Monitoring:
Piodivetdty - . = . . @ Soil moisture, soil temperature (5TM @ sap flow Sampling Campaigns:
explratoie DG o enensonan PIQRE) Salseresom)
biecti Characterlt.;atmn'nf Characterisation of Characterisation of Ackn owledge ments | | g >°ll moisture, soil temperature, elec- @ Soil monolith (up to 70 litres)
ORJELSIVE hydrnlnglcal soil pore architecture soil texture & soil The work has been funded by the DFG Priority Program 1374 We want t_D thank_ especially LUI_(EE Ne.uhaus and.Emil Bietl- e concuctivity (5T probe) s .
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were given by state environmental offices according to § 72 g P ' y» tric conductivity (5TE probe) and
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