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limate- land cover interactions and
-impacts-in South Central Europe

(Vulnerability of land cover and land use due to rapid

progress of clamtic changes in lower elevation Central
Europe
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Climate change and SE Europe

~at the xeric limit: extremes! ——
= Extensive plains = fast progress of
changes

= Dominant species at their limits + strong
human transformation of environment:

— adaptation constrained

= Limited sources for alternative species:
e human support

. Fragile landcover, sustainability at stake

—




A global issue: temperate xeric limits

Map 1.5 Aridity zones

Arid . Humid
- Semiarid L ‘ Cold climates

Hyperarid - Dry subhumid Approximate equatorial scale 1:104 million

Source: CRU/UEA, UNEP/GRID




Cedar grove, Azrou, Moyen Atlas, Morocco, 2002 (Photo Matyas)




At the limit: Moyen Atlas, Morocco, 2002 (Photo Matyas)
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The desert progressing




Risks at the xeric limit; forest fires

Slope= +13.9%0 per year

1985 1990 1995 2000 2005 2010

Allen, ex Williams et al. 2010, AVAS, updated




Las Conchas fire (N.Mex), 2011

17,320 hectares in first 14 hours ...> 60,000 ha total
Photo Craig Allen

06/265/2011 19:40
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Rodeo-GHediski Fire (N. Mex), 2002 Rio G Al
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Annual Burned Area, Southwest US

Slope= +13.9%0 per year

1985 1990 1995 2000 2005 2010

Allen, ex Williams et al. 2010, AVAS, updated




Cental Europe
1985 - 2085

CarpatClim database,
1x1 km
N -
A T. Hlasny, C. Matyas
y glor etal., L.C. Forestry Journal,
ol St s | L Prague, 2014.
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1981-2010 2011-2040 2041-2070 2071-2100

Projected change of mean annual temperature in the Carpathian Basin
average and variability of 12 climate model projections (Galos B, 2013)




—1981-2010
— 2011-2040

2041-2070
—2071-2100

Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec

Trend change in interannual distribution of precipitation
Carpathian Basin, mean of 12 climate models (Galos B, 2013)
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Since 1950: increasing temfoeraiures
= Hungary: increase 0,14- 0,21°C/decade
= North China: droughts (Mongolia +2°C

since 1940)

= SW USA: hotter since1950 than anytime
winthe last 600 years

The planet just had its warmest September
on record

——




= Abiotic extremes
= Groundwater supply
= Tnsect damage

= Degradation
= Growth and increment change
“ = Mortality . -

—
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Reported damage (in hectares) caused by windthrow

In Hungary between 1963 and 2008
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Reported drought damage (in hectares) in Hungary

between 1961 and 2008




Groundwater level (a.m.s.l.)

Groundwater level from surface (cm)
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Groundwater level depletion in the central Great Plains

from 1951 to 2006
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Alien forest insects by decades of their first appearance in Hungary

Since 1991: more species than in the previous century!!
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Growth and carbon sequestration of
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Shrinking of beech climate in course of a century
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(design: Rasztovits, Moricz, 2009)

EQ index contour line 24 : 1901-1930 (green) vs 1975-2004 (red)




bukkos klima
gyertyanos-tolgyes klima

kocsanytalan tolgyes ill.
cseres klima

erd6ssztyepp klima

Present vegetation (climatic) zones, Hungary




] bukkos klima

 9gyertyanos-tolgyes klima

kocsanytalan tolgyes ill.
O cseres klima

i erdbssztyepp klima

REMO regional climate model, 2070 , scenario A1B




Yield of maize (t/ha) projected with DSSAT

| 02 M

m
rm-
=
]
L

e — 3 e sANCY |
400 —yeget. i
====gilt loam
200 6
0 ' ' ' ' ' 4 | | | | |

2013 2025 2050 2075 2100 2013 2025 2050 2075 2100

annual (blue) and veget.period projected yield (t/ha)

precipitation (mm)




Dry matter I of gr‘culfw' ars
(Szabé 2014)
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2011-2040 2041-2070 2071-2100

Rangeland (pasture) hay yield by reference periods 2011-2100




= Conservation of groundwater resources
= Stabilization of surface water flow

= Favorable effect on regional climate

= Carbon sequestration

o

Do afforestations provide ec;IogicaI
advantages at the xeric (steppe) limit?




= Higher biomass
= Deeper rooting
= Higher leaf area (LAI)

= Forest evapotranspiration higher
= _Eorest groundwater use higher
Covered by climate prediction models?

—
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Effect of rainfed forests on evapotranspiration

Y

0adSeC -estimation)

Forest:~ +20% more ET/year

Agricultural area:
400-480 mm/year

Forested area:
500-600 mm/year




Forests on the Great Plain and areas with
negatively recharged groundwater (Szilagyi et al. 2012)
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ontradictin ture: palance ot low albedo

and high evapotranspiration

- -
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»in the temperate zone the effect of forests on climate is negligible or negative”
(Bonan, 2008: Bala et al. 2007)




Forest cover change in NW Hungary in a century

Grassland Afforested area

Druszler, 2012




Change of forecasted energy balance (MM5 model)
_ due to land use change of 100 years

——T

+10 W/m?2 in sensible heat due to albedo c'hange *



Change of forecasted daily average air temperature

Druszler, 2012
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O 7% planned afforestation
B Maximal afforestation in agr.
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Transpiration difference Precipitation difference



North China, SW US Hungary’?
China: ,,Great Green Wall Program”,
23,7 mill ha afforested 1978-2010
1998-2006 costs: 22 billion USD

Loess Plateau: (aver. ann. prec: 463 mm)

S ——

- Forested catchments 16 mm/ann. ~ 3%

ISR

" Non-forest catchments : 39 mm/ann. ~ 8%
Consequence: since 2000: 40% planted with shrubs




Strategy and concept changes
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Landcover and land use changes imminent

Water availabllity dictates land cover/use
options

Afforestation to be limited?

Nature close vs proactive management: human
— support needed, e.g. species migration

: Life quality of rural populatioﬁstrongly affected
Restrictions between LU options to be lifted
Decision Support Systems needed!




LAGRARKLIMA” project:

Joint EU - national rural development project, 2012 — 2014
budget: 830 mill. HUF (2.75 mill euros) cont’d -2018!




AGRARKLIMA: Impact assessment of the
projected climate change and the possibilities
of adaptation in forestry and agriculture

Dﬁeveloping a Decision Support System
Coordination: Prof. C. Matyas

Consortium partners:
- University of West Hungary,
- Forest Research Institute,

- State administration bureau of
" county Zala (pilot region)

Reqg. Nr.: TAMOP-4.2.2.A-11/1/KONV-2012-0013
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rainfed agriculture, pasturage, forestry

Direct, site-bound information for the land user - yield and
technology in geoinformatic framework

_ong-range time horizon (until 2100)

_and use options considered as alternatives

ntegration of natural capital (ecological services,
— blodlversny, carbon, water reseurce balances)

~Social, economic, land use change and rural development
aspects included




Structure of the Agrarklima project

= A ) Development of the Decision Support System
Dr. A. Borovics, director, Forest Research Inst.

B ) Conservation of the natural capital
Prof. Dr. F. Lakatos, dean, WHU Forestry Faculty

C ) Impact analysis, adaptive management of forest
stands

Dr. A. Bidl6, WHU Forestry Faculty

D ) Economic impacts and risks
Dr. E. Schiberna, Forest Research Inst.

N ) Agricultural yields, changes in land use,

socioeconomy, sustainability and environmental
risk assessment

Prof. dr. M. Neményi, WHU Faculty of Agronomy
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eachable by web browser, ArcGIS, [figiTe ra
= Climate and weather data (daily/monthly)

past: 1960 - 2010

projected: 1960 — 2100 (ensemble of 12 models)

" |Integrated site database: surface, soil, geology,
hydrology conditions

" Potential yield data for agrarians, foresters
. » Real-time vegetation satellite monitoring: MODIS data
. = Technological information, energy balance etc
"“Sensitivity-vulnerability changes
= Land use options and economy
= Available also for regional, strategic planning
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Application examples: probability of beech presence
altitude vs. aver. precipitation (1990-2000)




Forest compartments with vitality decline
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