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Pillars of the Danube Strategy:

1.Connectivity

2 Environmental protection

3.Economic development

4 Strengthening the governance within the Danube Region



Data and methods

» Topographic maps 1: 100 000 from 1912, 1940, 1970, 1990
» Satellite images 2000, 20006

» Statistical data

» Case-studies based on

Air photos / ortophotoplans
Topographic maps 1: 25 000, 1:50 000
» Data on driving factors from different FP6, FP7 Projects

(Clavier, EnviroGRIDS, Eclise, Romania-Bulgaria Crossborder
Cooperation)



CLAVIER model ensemble

REMOS5.7 (MPI-M): REMO5.0 (HMS): LMDZ (IPSL):
A1B driven by A1B driven by A1B driven by EC5
ECHAMS ECHAMS A1B driven by IPSL
B1 driven by EC5

[m]

Max Planck Institute of Meteorology



Climate Change Signal in Romania
in Mean Monthly Temperature (2021-2050 vs. 1961-1990)

CLAVIER simulations: Romania

—— REMO MPI-M (EC5-A1B) —— REMO OMSZ (EC5-A1B) ~ LMDZ-EXPO1 (IPSL-A1B)
— LMDZ-EXP11 (EC5-A1B) —— LMDZ-EXP12 (EC5-B1)
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» Estimated increase of annual mean temperature: ~ +2°C.

= Range of increasing rates: ~ +1°C to +4°C.

= General trend of climate warming: all seasons (less than +1°C).
= Transition toward milder winters: +2.8°C.
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- Climate Change Signal in Romania
In Precipitation (2021-2050 vs. 1961-1990)

CLAVIER simulations: Romania

—— REMO MPI-M (EC5-A1B) —— REMO OMSZ (EC5-A1B) —— LMDZ-EXPO1 (IPSL-A1B)

= LMDZ-EXP11 (EC5-A1B) LMDZ-EXP12 (EC5-B1)
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Land use changes over the communist period (1945-1989)

Danube Floodplain embankment

»  The Danube Floodplain covers 573,000 ha
1960-1970 — 431,760 (75% of the overall area) were dammed:

1,158 km of dams,

418,000 ha were managed for drainage
225,000 ha were managed for irrigation
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Land managemet and land use changes in western part of the Romanian Danube Floodplain

1970

15 Km

Bl asezan teren arabil pasuni si fanete
B suprafete acvatice R vii si livezi terenur necultivate
depresiuni miastinoase Bl padun B incinte indiguite




Danube Floodplain management works

DAM-PROTECTED AREA IN THE ROMANIAN DANUBE FLOODPLAIN

[ha]
120,000
110,000
100,000
90,000
80,000
70,000
60,000
50,000 —
40,000
30,000
20,000
10,000 -
0 B

Mehedinti Dolj Olt Teleorman  Giurgiu Calarasi Constanta lalomita Braila Galati Tulcea

Dams totalling 3,520 km of which 1,100 km in
Romania

1,100 km of dams :
- protecting about 400,000 ha (of which 180,000 in
the Iron Gate — Calarasi sector)

- dammed areas may hold 19 billion m3 of water

Damming period

1<1960
Bl 1960-1965

B 1965-1970
= >1970

Gastescu, 2012



Land use changes over the post-communist period

» transition period (1990-2003), marked by fundamental changes in agriculture when collective and
state property was being replaced by private property

»  post-transition period (2003-to-date), corresponding to Romania’s pre- and post-accession to
the European Union (adoption and implementation of the CAP)

The driving factors involved in land-use changes are of a political nature, associated with economic,
technological, demographic and natural drivers.

Main changes:

» changes in the Prop_ert type of agricultural and forest lands (extension of the private property
to over 95% of all agricultural land and to over 35% of the forest land )

» changesin the tP(pe of farms (under Land Law 18/1991, the large farms from the socialist period
gave way to small, peasant-type family farms)

» changes in land use structure

Consequences of those changes

excessive fragmentation of agricultural land
inadequate agricultural practices

very high proportion of subsistence individual farms
degradation of productive agricultural services
degradation of agricultural land quality

v Vv Vv Vv Vv



1. Changes in the type of property of agricultural and forest lands

» the retrocession of farming land and forests to their former owners (Land Law
18/1991) led to expansion of private property to over 95% of all agricultural land
to the detriment of collective and state property characteristic of the communist
period

Communist period (1989) Post-communist
I period (2009)
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Land fund by categories of use and forms of property



2. Changes in the type of farms

» under Land Law 18/1991, the large i rersos srestimit i legul st (o) 5 isivsssnibssatns
farms from the communist period fi 5
gave way to small, individual farms, o | 3 | .
most of them practicing a subsistence 333 1 I I g I ll I : l ! l I; l I I lﬁ
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» two categories can be clearly distinguished
within the farm-size class:

« very small and small farms of less than
5 hectares (over 90% of existing farms)

« large and very large farms of over 100
ha, or 1,000 ha even (1%) — (ex. the
largest farm has 56,132 ha, follow by
several other farms with areas between
6,000 and 35,000 ha, most of them are
hold by foreign investors (Portuguese,
Lebanese, Danish, etc.).

Agricultural farms in the Danube Valley

arca used Average agricultural area)
(% of total agricultura area) individual farm (2010)

W N wOus households ___unger 1 5ha
Units with legal status 15-20ha

Agricultural farms in the Danube Valley counties, 2005 and 2010

Number Average area (ha) | Agricultural area used (%) m’mﬁm‘;&'m
2005 2010 2005 2010 2005 2010

Individual farms 1,090,975 | 972,579 2.6 2.3 57.6 46.1

Units with legal status 4,742 7,335 423.3 344.8 42.4 53.9

Total 1,095,717 | 979,914 5.4 4.7 100.0 100.0 Se===r’




Land fragmentation in the western part of the Romanian Dabube Plain
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Fragmentation of arable land

Southern Baragan
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- 15.3 million estimated number of parcels in Romanian agriculture:
® 41.1% have below 2 ha 4% 0% A
®51.5% have 2 - 10 ha ¥
® 5.3 % have more than 10 ha.

21,2%

37,1%

Em<lha 1-2ha ®2-5ha 5-10ha ®10-50ha >100 ha

Agricultural area: size of parcels (ha), 2005
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Abandoned or destroyed irrigation and drainage
systems

* Over 2,677 thou ha of agricultural lands are
managed with irrigation systems, but most of
them were destroyed after 1990, or left in an
advanced state of degradation.

Dynamic of irrigated agricultural areas

ha %
2009 | 279,49 10.4 Irrigation systems.
2010 | 80,289 3.0 Functional (a) and abandoned (b)
2011 | 99,755 3.7

- Total surface equiped
with irrigation systems (ha)
I 'rrigated areas in 2009
B |rrigated areas in 2010 NUTS Il
= Irrigated areas in 2011 Danube Valley boundary

Rivers
Draining and irrigation channels
Areas eqipped with irrigation systems




Areas affected by drought phenomena in Romania
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I Severe drought - affected areas
(Source: Ministry of Environment and Forestry, Romania, 2002) [} Danube Valley



3. Changes in the land use structure

internal agricultural changes

especially, transition of classes, associated with higher to lower intensity of use (conversion from permanent crops or

arable to pastures),

suburbanization,

to the detriment of all agricultural land-use categories

illegal logging

cutting of protection forest belts, etc.

—
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Impact of drought on crop production along the Danube Valley
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Impact of the drought on average yield for main crops (% reduction) for 2000 relative to 1999 (A)
and 2007 relative to 2006 (B) in Baragan Plain
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Correlation between the average yields of the main crops and annual precipitation amounts
(1990-2007)

« in particularly droughty years of 2000 and 2007, average yields/ha for
_grain cereals were significantly depleted (under 1,000 kgtha)
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Researches in the framework of FP7 ECLISE -



The lowest Danube level in the last 160 years

Zimnicea, 30 august 2003

Foto: Jeni Dragoi



Intensive agriculture. Great Braila Island

Land use 1912 Land use 2006 < the largest private agricultural exploitation in Europe - 56,132 ha, of
. which 40,000 ha are managed for irrigation

Average yield for main crops, 2009

Great Braila Island [Romania

2010 2011 2011
wheat 6,000 5,800 3,663
barley 6,700 5,900 3,628
maize 9,300 10,000 4,525
rapeseed 3,600 2,800 1,882
sunflower 2,600 2,700 1,798
soya 2,900 2,900 1,980

wheat
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Impact of the natural hazards
on land use change

DANUBE FLOODS - 2006



RISCUL LA INUNDATII
AREALE INUNDABILE

Lacuri de acumulare

{mil. m3) PE RETEAUA PRINCIPALA DE RAURI
A <100 0 30 60 90 km
?
A 100-1000

A >1000
= Granila de stat

[ Lacuri
Retea hidrografica

[] Judete
@ Resedinte de judet
o Municipi
e Alte orase

B Spatii construite

Zone inundabile
areale cu probabilitate
B are de inundare

= areale inundabile la viiturl
exceptionale si hidrofreatice

areale inundabile in cazul ruperii
: sistemului de diguri sau & accidentelor
la sistemele de drenaj

[ zone inundabite in Delta Dunarii ’
Autori: D. Balteanu, V. Chendes, Mihaela Serban



Major hot-spots of dam breaking (April — May 2006 flood)
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Zonele inundate din Lunca Dunarii: Sector Ghidici - Rast - Bistret - Macesu de Jos. 01.05.2006 ora 12:40
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Rast — May 2006 R{st — November 2006
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| LEGENDA

I #imteo rikonratica (i de retennta)
——— D
P zcoe nundate
— ONUTILT GUICPENE 534 NAIONE
e Drumutl judatens
Crumuri coMunass. 98 saplosans, srazl
Gl frale

Lunca Dunarii: Sector Oltenita - Calarasi. 14.05.2006 ora 11:10

| EXPLICATII

Uinas @ detdens ismonks ivegarst pe Durars i Agrie J000 G4 04 peolns
Weatin agrcole de sudel Axetids Calresl & oedel bt detn de 24 04 2000 pe
SMOLE OO SOOMDn Afin EArNaAE 500 BOrOD! peniules 08 Mol o2 Orass
Cemivan

ATOO. 0 008 99 25 B4 2006 1.5 JI0OUS O Leesa 0 Ogud 0O 9epand Lrand Dunow
e lacat Otrm Datrts swatary rawhisd 1 ac 2 oot sreeristen toakstes Ctra

Sugealerels rundeds su oul oteiew pen preccistes meged MOOISTERIRA &
Sat0 0 14 88 2008 penoiute sparioly de 250 M)

ATagone de . turas LANDSAT BTN Jwiohdee spwssla ge 08 mwerd. pracis
ML 2000 1 vl 2000

Satern 3¢ prowcss Steogude 1070
ATENTIE. Acsrabetn U Gy #d Rl Exdine Sune vudels evis dhms Soots o

WIIAAS KL & tatelor O TR [In poRmrts TS POT RS Bal ACO0NTe
02 000 0 0u O RaPRlS AAN 00 O 2507, CR 59 L B NeReItTIMY.

CONTACT

Froous reaaal 08 AoTwenala  Natorel Op
Metsorcioge. Lt O Tewcwacts w (35

Pty el Yl Getidl e putek soshects I sftess
runcehrreins mn 10 s by Wt <40 20 28
3240wl V2 |




Conclusions

» Changes in the Communist period (1945-1989)

1950-1960 abusive concentration of land in large collective
and state farms

1960-1970 land management works in the Danube Floodplain
and sharp increase of agricultural land; large irrigation
systems

» Transition period (1990-2003)
Excessive fragmentation of land
Abandoned of the irrigation systems
Small subsistence farms

» Post transition period in the pre and post accession to UE
(2004-today)

with a tendency of concentration of land in the new
associative farms

Investments in the rehabilitation of irrigation systems and land
management in the floodplain.



