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Soil = large pool of carbon

stock of Cin soil is twice times as large as that in the
atmosphere and 3 times that in biota (IPCC, 2001)

SOC pools: 30 t/ha (arid) — 800 t/ha (cold regions);

Small losses impact atmospheric CO, concentration

Possible positive feedback (C release increases global
warming)
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SOIL CARBON STORAGE

Vital ecosystem service
Affected by humans

SOC (organic matter) has important effect on soil quality
Physical, chemical and biological properties
Ensures proper soil functioning (we depend on)

Reduces soil degradation processes (incl. complex
consequences)
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SOIL ORGANIC CARBON DYNAMICS

(after Lal, Science, 2004)
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SOIL ORGANIC CARBON DYNAMICS

(after Lal, Science, 2004)

Annual global C fluxes
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Natural to agricultural landuse conversion
causes SOC depletion (60 - 80%)

- Outputs exceed Inputs

- Severe soil degradation
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SOIL ORGANIC CARBON DYNAMICS

(after Lal, Science, 2004)
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SOIL ORGANIC CARBON DYNAMICS

(after Lal, Science, 2004)
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SOIL ORGANIC CARBON DYNAMICS

(after Lal, Science, 2004)
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CARBON STORAGE & FUTURE CLIMATE

ACCELERATED LOSS SLOWERLOSS
Temperature rise Dry conditions
Faster decomposition Low decomposition
Org. matter inputs ~ R e ¥
ol "%Af;:ﬁ. é
In Europe SOC stocks will o e
change little to 2080 (smith 2005) 2% 4 w7 2
Globally similar projections ;: )
=“£oe§E (Gottschalk et al., 2012)
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SOILS MITIGATING CLIMATE CHANGE
Carbon sequestration

Carbon stocks can be increased by optimal management
"hest management practices”

Positive side effects: soil fertility, workability, water holding
capacity, reduced soil erosion, nutrients cycling (Lal, 2004)

Therefore reduced soil degradation and vulnerability to
future global warming

Globally - loss of C from permafrost and peatlands offsets the
potential sequestration (Joosten et al., 2012)



RECENT AND FUTURE RAINFALL EROSIVITY IN
CZECH REP. AND ITS IMPACT ON EROSION RISKS
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R FACTOR DATA AND RECENT EROSIVITY
ASSESSMENTS IN THE CR

R factor[N.h'.year]

<4 []81-90

B 41-50 [ 91-100
I s51-60 M 101-110
-70 1N > 110

Publication Data period stations min/maxR Average R

RoZnovsky et al. 2013 2003-2012 106/245 37/110




FUTURE

* 10 kmresolution ALADIN/CZ regional climate model.

 FP6 project CECILIA, coupled with GCM ARPEGE,
« IPCC A1B emission scenario.

Four model periods (based on IPCCA1B)

historical reference period
m recent period
m close future scenario
m distant future scenario



FUTURE

Average Average
number of | Standard | number of
days deviation erosive
days .
rains
28.23 8.91

27.00 9.61 2.48

28.55 9.77 2.62
26.37 8.90 2.10

R factor characteristics for model perigdS™

1961 1990 185 65.1 14.85
242 207 70.2 15.16
208 177 71.5 16.15

191 159 65.4 14.03



NEAR FUTURE
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i Average annual rise (+) or decrease (-)
of number of erosive rains 2021 - 2050
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i Average annual rise (+) or decrease (-)
of number of erosive rains 2071 - 2100

Comparison
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SOIL EROSION - ACTUAL STATE (USLE)
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TEMPORAL RAINSTORMS DISTRIBUTION

Soil & Wiler Res, 4 2008 (4 121-141 Kubatova et al. (2009)

B Rehtive K- mane corve (OF) Figu=e 1]. Long term evolotios of
the svemage E-fEctor by montha
in thez Caech Erpubls:, the 1154,

and Bavars

—d— H dvmwicnsin vegetstion mosths (3]
= Helative K- manx cove (LSA)

—i— H dvmicnein vegetation mosths (LA
—— Heltive K - mass comvr (Earvans)

—i— H dvwicnsin vegetstion mosths |Baveris)

FHE

E BHEEBH

En




CTU

CZECH TECHNICAL
UNIVERSITY
IN PRAGUE

TEMPORAL RAINSTORMS DISTRIBUTION

Soil & Wiler Res, 4 2008 (4 121-141 Kubatova et al. (2009)

B Rehtive K- mane corve (OF) Figu=e 1]. Long term evolotios of “9
the svemage E-fEctor by montha
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WE CAN PROPOSE MEASURES
and simulate its effectivity

Best management practices...
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CONCLUSIONS

We are aware of soil importance
Soil erosion is the major thread

We know spatial and long term R factor distribution (we can
model/predict soil erosion)

BUT we still operate with average values, probabilities
We don’t know when and where the storm comes
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