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Sadrzaj

1. Utjecaj i ranjivost klimatskih promjena u sektoru poljoprivrede
2. Novi trendovi
3. Moguce mjere prilagodbe

Ovaj projekt financira Europska unija
Sadrzaj ove publikacije je iskljuciva odgovornost Eptisa Adria d.o.o. | ne predstavija nuzno stav Europske unije.



REPUBLIKA HRVATSKA

_— T e —
MIMISTARSTVO ZASTITE

OKOLISA | PRIRODE

epl;sa

Adriad.o.o

Utjecaj i ranjivost

klimatskih promjena
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Pasanosii

0oljopriviete
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1. Bez nje NE MOZEMO
‘2. Zrtva je klimatskih promjena \
/'3, Uzroénik je klimatskih promjena " s
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Poljoprivreda i emisija SP

* 10-12% globalnih staklenickih plinova (slicno i u RH)
* Ali.. plus...
* Proizvodnja inputa + prerada + prijevoz hrane
> 30% globalnih staklenickih plinova
» Stocarstvo (globalno) = 18% (viSe nego sav prijevoz)
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Mamues

Methans o lzvori emisija staklenickh plinova u'poljop: (Mt:CO:-€q)
fermentation
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Emisija SP u HR poljoprivredi

« =3.300 Gg CO,-eq na god.
e =12% ukupnih emisija SP

= 65% poljoprivredna tla

= 25% crijevna fermentacija

= 10% gospodarenje stajskim gnojem
 =70%jeN,Oa30% jeCH,

= 70% ukupnih HR emisije N,O
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Klimatske promjene: rizici i prilike za poljoprivredu

Description Bor Atl | Atl | Atl | Cnt Cnt Alp Md | Md
M C S M S

Rizsks

Crop area changes due to decreasea in M M M M M

optimal famtming conditions

Crop productivity decrease

Increasead rizk of agricultural pests,
diseases, weeds

Crop guality decrease

Increased rigk of floods

Increasead rizk of drought and water scarcity

Increased imigation requirements

Water quality detencration

Soll ercsion, salinisation, desertification

Loss of glaziers and alteration of permafrost

Deterioration of condittons for livestock
production

Seg level rize

Opportunities

Crop distribution changes leading to
increase in optimal farming conditions

Crop productivity increass

Water availability

Lower energy costs for glasshouses

Improvement in livestock productivity

H=High M=Medium L=Low

M S
M
i
M
L M

=

BB | SR R |-

lzvor: AEA, 2007.
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Ocekivani ucinci klimatskih promjena prema NI UNFCCC-u

«  Broj aktivnih dana vegetacije (temperatura >5°C) povecat ce se za 35-84 dana u
nizinama

«  Prosirenje podrucja pogodnih za uzgoj voca i vinove loze zbog nestanka jako
hladnih zima i kasnoproljetnih mrazeva.

«  Nepovoljniji uvjeti za razvoj nametnika, manje koristenje pesticida
« Toplija i susa klima: manje zaraza mikozama.
«  Troskovno ucinkovitija proizvodnja zbog porasta temp. (ako ima vode).

Ovaj projekt financira Europska unija
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Izvor: FAO, 2014.
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Ukupni i osigurani poljop. gubici uzrokovani prirodnim katastrofama (1980.-2012.)
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Izdaci za osiguranje usjeva u SAD-u
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Izvor: Natural Resources Defense Council, 2014.
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Preblemi w peljeprivredi pavezanii s destupnescu vade i pavisenam temp.

Problemi u poljoprivredi povezani s dostupnoscu vode i poviéenom temperaturom

Porast nestasice vode u poljo- - U razdoblju od 1994. - 2003. hrvatsko poljoprivredno zemljiste pokazalo je puno vece pomanjkanje
privredi vode u odnosu na razdoblje od 1961.-2003.
- U razdoblju od 1994. - 2003. prosje¢an godisnji deficit vode iznosio je 57 litara po metru kvadratnom, ili
19% vie u odnosu na razdoblje od 1961. - 2003. To se pripisuje klimatskim promjenama. ¥
Veca ucestalost susa - Tjekom razdoblja od 1970. - 1992. susa se pojavljivala 40% ucestalije nakon 1981. -

- Uéestalost pojave suse povecala se u posljednjih 20 godina u svim dijelovima Hrvatske. Od 1982. - 1992,
godine, razdoblja suse zabiljeZzena su 55 puta, 5to je utjecalo na svih pet zemljopisnih regija 29 puta. c

Problem toplinskih stresova

- Ceste temperature zraka iznad praga od 25 °C (iznad kojeq usjevi trpe toplinski stres) postale su problem
u nekim dijelovima Hrvatske u posljednjih 20-30 godina.

Izvor: Znaor, 2009.
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Poplave, oluje, susa, tua, mraz, itd.
= 170 milijuna EUR-a na godinu
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Udio ekstremnih vremenskih uvjeta u odstetnim zahtjevima
‘u"jetar / -:}Iuja

Kida
\ S 4%

Mraz 8%

Fc}plava

Susa 67%

Tuca 17%

Izvor: Znaor, 2009.
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Novi

trendovi
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»Nisko-leteci heroji”
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i Regional data “CAPREG” et

** +* ** L] #r
Ensure that regional areas and herd size
CoCo matcglen natmal ones

oy
results — = v -
Distribute idling land, oilseeds

Poli A to obl., vol. set-aside, fallow land
™ and non-food production on set-aside

Nutrient export e s —
per crop Distribute inputs across activities

at national level

Engineering data . -
: Ensure that regional yields
FAlbH estimates N _ match given national ones

Adjust yi dependent inputs
according to regional yields

Manure output | Allocation of anorganic and organic fertilizer
functions CE across regions and crops

Requirement functions Allocation of fding stuff
Nutrient content across regions and animals
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European
Commission
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LISFLOOD
Distributed Water Balance and Flood

Simulation Model

Ovaj projekt financira Europska unija
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USGS Home
Contact USGS
Search USGS

science for a changing world

National Research Program (NRP)

About NRP | Contact NRP

NRP Home NRP Scientists Laboratories Publications Data & Software

You are here: NRP Home > Data & Software | Modeling Software

Modeling Software

The USGS has been a leader in the development of hydrolog

ic and geochemical simulation models since the 1960's. USGS models are widely used to predict responses of hydrologic
systems to changing stresses, s 2

ich as increases in precipitation or ground-water pumping rates, as well as to predict the fate and movement of solutes and contaminants in water.

Today, many USGS models are available for free on the Internet.

Coupled Ground Water and Surface Water Flow Model (GSFLOW)

Ground-water and Surface-water FLOW
(GSFLOW) was developed to simulate coupled
ground-water and surface-water resources. The
model is based on the integration of the U.S.
Geological Survey Precipitation-Runoff
Modeling System (PRMS) and the U.S.
Geological Survey Modular Ground-Water Flow
Model (MODFLO

Visit the GSFLOW website for more
information and to download the software.

The HYDROTHERM computer program
simulates multi-phase ground-water flow and
associated thermal energy transport in three
dimensions. It can handle high fluid pressures,
up to 1 x 10% Pa (10% atm), and high
temperatures, up to 1,200 °C.

isit the HYDROTHERM site for more
information and to download the software.

The Global Climate Change Viewer

£

The Global Climate Change Viewer (GCCV) is
used to visualize future temperature and
precipitation changes simulated by global
climate models in the Coupled Model
Intercomparison Project Phase 5 (CMIPS). The
spplication allows the user to visualize projected
climate change (temperature and precipitation)
for each country, for all available models and all
Representative Concentration Pathways (RCP)
emission scenarios (2.6, 4.5, 6.0 and 8.5).

Visit the GCCV website for more information, or
access the GCCV web application directly.

ModelMuse is a graphical user interface (GUI)
for the U.S. Geological Survey (USGS) models
MODFLO 005, MODFLOW-LGR,

MODFLO NWT, MODPATH, ZONEBUDGET,
and PHAST and for MT2DMS. This software
package provides a GUI for creating the flow
and transport input file for PHAST and the
input files for MODFLOW-2005. In
ModelMuse, the spatizl data for the model are
independent of the grid, and the temporal data
are independent of the stress pericds. Being
able to input these data independently allows
the user to redefine the spatial and temporal
discretization at will. This report describes the
basic concepts required to work with
ModelMuse. These basic concepts include the
model grid, data sets, formulas, objects, the
method used to assign values to data sets, and
model features.

Visit the ModelMuse site for more information and to download the software.

Ovaj projekt financira Europska unija

adrZaj ove publikacije je iskijuéiva odgovornost Epfisa Adria d.o.o. i ne predstavija nuZno stav Europske unije.
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Sadrzaj humusa u poljop. tlima
OB Zupanije

Humus %
A m 0.32

\" g 0.33 - 1.50
‘Q —11.51 - 2.00
) 12.01-2.50
@ 2.51 - 3.00
mm 3.01 - 4.00

lzvor: Vukadinovi¢/PFO, 2014
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carbon footprint of these potatoes is 160g CO2 per
Jg serving and we have committed to reduce it

elp to reduce this footprint by:
»>iling or microwaving these potatoes rather than
sasting or baking them;

Joiling with the pan lid on can reduce the energy you use

yv as much as 25%

'.vorkingiwith the Carbon Trust
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BUY ORGANIC
GRAPES

AND SAVE
25.200 LITRES*
OF WATER.

*PER 100 SQM AND YEAR
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,,Poljoprivrednik _ RENEWABLE ENERGY _

5 Ra-mr than just one ucﬁmlo_gy. this !amnr
energije” | mdalys Hppmba oty
income by providing heat and energy for the
community via a local smart grid.

ANAEROBIC DIGESTION PLANT

Any waste from food production is used to
generate gas, fertiliser and heat that keeps
farm buildings warm.

CAR POOL
‘Swipe and go' mobility-on-demand services

for the local rural community, The electric ENERGY FARMER

vehicles also douhble as back-up power storage

! ." i}i" s and load uoom‘n for the smart l’m‘ Thas fanner is the bub of the 'W" L 1
PRI I providing food, energy and transport solations.
:"‘mlh&‘?:f' T‘ e e
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Nizozemski ,,Tesla” traktor
prvi elektriéni traktor na svijetu

ekt financira Europska unija
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Izvor : Lal, 2009
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4%
INITIATIVE

Building on solid, scientific documentation and concreteactlons
- on'the ground, the “4%. Initiative: soils for food security-and ¢l mqte
aims to show that food security and combating climate cl ngb\\;
are complementary and to ensure that agriculture provid¢s sulutnons
to climate.change. This initiative consists of a voluntary action plan under
the'Lima Paris Agenda for Action (LPAA), backed up, by a sfrong
- A and ambitious research program. |

= 3 AFRENCH INITIATIVE ALREADY SUPPORTED BY MANY PARTNERS
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Primjeri mjera prilagodbe

na klimatske promjene
U poljoprivrednom sektoru
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Pristup prilagodbi u poljoprivrednom sektoru

Vrsta prilagodbe Karakteristike Primjeri

lzgradnja kapaciteta Stvaranje informacija i uvjeta (regulatornih, - Istrazivanje utjecaja klimatskih promjena

prilagodbe institucijskih i rukovoditeljskih) koje omogucavaju kojeg financiraju poljoprivredne nadzorne
poduzimanje aktivnosti prilagodbe. sluzbe.

- Osvjescivanje medu poljoprivrednicima.
- Genetski resursi za programe uzgoja.

- Alati za podriku politici.

Poduzimanje akcija Poduzimanje akcija koje ¢e pomoci smanijiti ranji- - Uspostavljanje objekata za skupljanje i
prilagodbe vost na klimatske rizike i iskoristiti prilike. skladidtenje vode na poljoprivrednim gospo-
darstvima radi koristenja u navodnjavanju.

- Uvodenje novih podvrsta usjeva.
- Diverzifikacija.

- Alati za upravljanje resursima i infrastruktura.

Samostalna ili nepotpo- Prilagodba koja se prirodno dogada ili nastaje kao - Prirodne reakcije poljoprivrednih usjeva na
mognuta prilagodba nesvjesna reakcija na klimu koja se mijenja. sezonske promjene (npr. ranije proljece).

- Nezavisna evolucija prakse obradivanja zem-
lje (npr. obrada i datumi sijanja).

lzvor: AEA, 2007.

Ovaj projekt financira Europska unija
SadrZaj ove publikacije je iskijuéiva odgovornast Eptisa Adria d.o.o. i ne predstavija nuZno stav Europske unije.
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Tehnoloski pristup
prilagodbi
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Precizna poljoprivreda
Optimizacija inputa
Gnojidba narocito vaznal!!
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Uzgoj vrsta, sorti i pasmina
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12 mos

Annual wheat (on left in each panel) and Perennial wheatgrass
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rilagodba termina
sjetve i sadnje

1. Leaf and stem crops

Legend

Sowing under glass

- Sowing / transplanting outside

- Harvest

Endive

| Zucchini

Artichoke

Red raspberry

Cos lettuce
Iceberg; lettuce

Surmmer harvest

Autumn harvess

Cucumber
Maize

Cabbage lettuce

Winter harvest

Melon

Bittercress
Mustard

Broccoli summer harvest
winter harvest

Pumpkin
Black pepper

New Zealand spinach

Napa cabbage

Sweet corn

Indian cress
Purslane

0

Kohlrabi

Tomatoes
7. Herbs

Rhubarb

Anise

Chinese cabbage

Turnip tops

Basil

I ettuce
Chard

Neep
Romaine lettuce

Red Cabbage

Summer harvest

Chives
parsley

| Auturnn harvest
Cabbage

Redvein Dock
Chinese chives

Spinach

Lemon basil

lettuce

(Autumn harvest

Lemon grass.

Garden cress
Corn salad

Winter harvest

Savoy cabbage garly harvest

1 emon balm
Ramsons

watercress

Summer harvest

Dill

Winter pursiane
2. Tuber and root crops

Autumn harvest
winter harvest

Mustard

Stevia

Potato

Brussels sprout

[«

Beelrool

5. Legumes
Asparagus pea

Chervil
Borage

Celeriac

rield Pea

Coriander

Turnip

Pea

Parsnip

Snow pea

Turnip

Runner bean

Spearmint

Garlic

Radish
Black radish
Salsily

Haricots verts
Snap beans

Green bean

Lavender
Sweelscenled

Lovage

Carrot Winter Carrots

String bean

Oregano

Sumemner Carrots

Hamburg root parsley

Pole beans
Pole haricot

Tarragon

Leek Summer harvest

Broad bean

Garden Orache

Autumn harvest

6. crops.

Rosemary

Winter harvest

Celery

Salvia

3. Onlon crops

Chicory

Chinese celery

Iree onions
Scallion

Radicchio A
Winter harvest

Ihymus
Sorrel

Garlic

Yellowcresses

Chicory roots

Shallot

7. Fruit crops

Root parscley

Welsh onion

Sowing onion

Cutted union 1styr.
Cutted union 2nd yr.

Strawberry
Eggplant

Savories
Rumex

Gherkin

I

Blue ry

Wild strawberry

Pearl onion

PO 1V 0 Y I

Bramble

getative reproduction

Follow us on

facebook and twitter

for monthly tips:

1
K3 /when2Plant
[JJ@when2plant

G = Days from sowing until germination
H = Days from sowing until harvest

L = Minimum length in row after transplanting

Good combinations:
Potato with marigolds, peas, beans, garlic, and sunflowers

e \;:4’|Il‘l‘:l|\nv igolds, bush beans, letluce, spinach, gatlic,
tndive with lennel

Asparagus with tomato, parsley and marigolds
Eggplant with marjo

Caulifiov with oreg

with celer e, carrots, cauliflower, lettuce and

Beans polato

beans, dill, celery, kahirabi anc
Bt oF beetrbat ans, dill, celery, kohlrabi and

Dill 2 turnips, sage, fennel a

with bea eeks, Winips, sage, lennel and
celery
ohlrabi with celery
Cucumber with diill, garlic dl fennel
Melon with garlic and nastur tiums
with beans, , peas and turnips
with parsley
with beans, eek and parsley
with lecks, cabbage, and basil
with chervil, dill, fennel, carrots, turnips and garlic
with celery
with basil, garlic and chives
with parsley, basil, garlic chives and marigolds
with dill and savory

with carrats, beets, tomatoes, chamonmile, savory
and parsley.

with lettuce, peas, dill, chi nd garlic

Bad combinations:

ith tennel, on
with n,
with parsie
ith fennel ar

and garlic with beans and ¢

About this calendar

These sowing guidelines are suitable for oceanic
climates on the northern hemisphere. The information
on this calendar is indicative. The 2nd most important
thing to keep in mind when to plant are the weather
forecasts given that seedlings could quickly dry out.

Visit When2Plant.com for

= Convenient wikipedia links for each crop

* Additional sowing calendars for flowers and
flowerbulbs

* Ordering seeds and bulbs

* Printing or ordering a copy of this calendar

Ovaj projekt financira Europska unija
SadrZaj ove publikacije je iskijuéiva odgovornast Eptisa Adria d.o.o. i ne predstavija nuZno stav Europske unije.
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Ekoloska'poljoprivreda, DOK eksperiment;.CH,(0d:1978)

“Integralno . Ekolosko, / Bio-din. Kontrola

BD wvarijanta stabilna razina o:t.t. (a dodano 20% o.t. nego kod ostalih)
Najbolj omjer organskitmineralni C i gCO, metabolicki kvocijent m.o.

Stabilnostiagregata ' 70% visa
Mader et.al., 2002: Science 296:1694-7/. —
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Prijelazni instrument

Europske unije za Hrvatsku

STRATEGIJA PRILAGODBE

KLIMATSKIM
PROMJENAMA

adionica za strucnjake za modeliranje klimatskih scenarija, procjenjivanje utjecaja klimatskih promjen
:meljem rezultata dobivenih modeliranjem i procjenjivanje mjera prilagodbe klimatskim promjenama t
upoznavanje s postojecim rjesenjima i tehnologijama prilagodbe”
Radionica br. 2/10: TURIZAM

www.prilagodba-klimi.hr
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