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Pribéh srazek béhem jednotlivych mésici roku




(Aridity Index, AI)
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Zobrazuje oblasti, kde je produkce limitovana voc

Tyto oblasti predstavuji souSe Jsou domovem populace (v roce 2000)
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Zaplavy : 1985-2006

Location Map, Year 1985

Major floods reported by news services,
Updated April 12, 2002

Base image from NASAJPL




Vodni cyklus
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Meteorologickych pomérech v oblasti (pohyb vzdusnych mas)

Vzddlenosti od vodni hladiny ocednu (mnoZstvi vodni pary
ve vzduchu, mnoZstvi kondenzaénich jader)

Topografii (hory, drsnost povrchu...), kterd ovliviuje pohyb,
a tedy teplotu vzdusnych mas

Charakteru povrchu (vegetace)




GPCP Combined Product Version 2 Normals 80/04 2.5 degree
precipitation for year (Jan — Dec) in mm/manth

(pohyb vzdusnych mas)

oblasti kolem rovniku jsou bohaté na

srdzky; v dusledku globdlni cirkulace
zde stoupd teply a vihky vzduch

pousté v subtropickych oblastech

vzhikaji tam, kde v disledku globdlni
cirkulace vzdusnych mas vzduch
klesd

Max. Humidity Ratio (kg/kg)

frontdlni systém ve strednich zemépisnych Sirkach
vznikd tam, kde se srdzeji poldrni a subtropické
vzdusné masy




vzduchu, mnozstvi kondenzaénich jader)

Kontinentdlni oblasti jsou obvykle sussinez
primorské, protoZze voda obsazenad ve vzdusnych
masdch postupujicich od more na pevninu se
postupné vysradzi

ovliviiuje pohyb a teplotu vzdusnych mas
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(vegetace)

transport vody z ocednu nad pevninu v bezlesych oblastech je maximdlné na
vzddlenost nekolika set km

transport nad zalesnénymi oblastmi neni vzddlenosti omezen ani v Fddech tisict km

(napr. v Amazonii, v rovnikové Africe nebo kolem Jeniseje)

ha zemi funguje biotickd pumpa: vzduch v nizkych vrstvdach atmosféry se pohybuje
z oblasti s nizsim vyparem do oblasti s vys$sim vyparem. Rozsdahlé lesy s vysokou
evapotranspiraci tak nasdvaji vihky vzduch z more.

M M.-"rﬂ‘:'r.i:: Igm ,

Makarieva a Gorshkov (2007)




Snizeni odtoku: odebirdnim vody (zdviahy a jiné vyuiti)

Navy3eni odtoku: odvodnéni poli, odtok z aglomeraci .. J@

Zménou rozsahu drobnych povrchovych
vod, zménou zasakovdni vody do pudy ap.

(napr. zménou land-use)

Vypar se mliZe zvysit nebo shiZit (les vs. pastving,
pastvina vs. zavlaZovand pole atd.)




preména semiaridnich travnatych stepi na zavlaZzované polni kultury

c snizeni dennich amplitud teplot

preména temperdtniho lesa v travnaté porosty

c poklesu vyparu

odlesnéni v tropech
< shizeni srdazek

urbanizace zplsobuje prehrivani povrchu = konvektivni vystup vzduchu mize

< navyseni srdazek ve sméru po vétru od mést

vyraznd zména v land-cover

c az ovlivnéni monzunovych procest

(Pielke et al., 2007)




Zlepsit retenci vody v krajiné

Zintenzivnit mikrocyklus vody

Chrdnit vodu pred znelisténim a pred precerpdvanim zdrojl

Zefektivnit vyuziti vody - systémy zavlah...
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e natural water cycle

V kulturni krajiné do3lo k rozsdhlym dpravdm hydrologického
systému: meliorace, rozordni niv a krajinych prvkd zvyseného zdsaku
(remizky, meze, trvalé travnaté plochy), naprimeni toku rek atd

Evapotranspiratiol

Constanfly—.__
flowing
stream

Voda je z krajiny obecné co
nejrychleji odvadéna do vodotelt a do
more
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The natural water cycle The lurban water cycle V kulturni krajiné doslo k rozsahlym
< > | N - dpravdm hydrologického systému:
: meliorace, rozordni niv a krajinych prvk
zvySeného zdsaku (remizky, meze, trvalé
travnaté plochy), naprimeni toku rek atd
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V rozkolisanych hydrologickych

Towards a more sustainable
_ pomérech, které jsou o¢ekdvdny stdle
Castéji, je treba vodu v krajiné zadrzet

urban water cycle
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Evapullz:r'gtiun
) Retence vody vytvdri zdsoby pro
obdobi sucha, zabrariuje
nadbyteénému kolisdni pudni vihkosti,
zlepsuje kvalitu vody, napomdhd
tlumeni povodriovych vin atd.




Charakter vegetace:
typ porostu, hustota porostu, rostlinné spolecenstvo...

Makarieva et al. 2006




Od roku 1950 stoupla priblizné trikrdt celkovad spotreba vody

70 % vody z povrchovych i podzemnich zdroju se spotfebovdvd v zemédélstvi

Celosvétoveé - spodni voda kazdoroéné precerpavdna o 160 miliard m3 (jen ¢dstecné obnovitelny
zdroj)

v 4 v

Znelidténi z mést a primyslu

Voda je na rozsdhlych dzemich
ohrozena znecisténim
(eutrofizace)
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Oblasti se zavlazovanim (% obdélavané rozlohy zeme, 1998)







Umirajici eukalypty na
zasolené pudé (Australie)

Zasolend plda pastviny
(Colorado)
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http://visibleearth.nasa.qov/
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http://visibleearth.nasa.qov/
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(PDSI, Palmer Draught Severity Index)

Vypocet zaloZzeny na

ddajich o mnozstvi
srdzek, teploté a
predpokladané
evapotranspiraci

nedostatek vody prebytek vody

Index vhodny k predpovédi dostupnostivody v Fadu mésicl




Palmer Hydrological Drought Index
Long-Term {(Hydrological) Conditions

March 2011

National Climatic Data Center, NOAA

exireme sevare moderate moderately
drought drought drought moist
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U.S. Seasonal Droug‘ht Outlook
Drought Tendency During the Valid Period

Valid for April 5 - June 30, 2012

Released April 5, 2012 2 O 1 2

|
“" No Drought
Posted/Predicted

Some

KEY:
Improvement

EA Drought to persist or
intensify No Drought .
S

Posted/Predicte:

Drought ongoing, some )
improvement Depicts large-scale trends based on subjectively derived probabilities guided
by short- and long-range statistical and dynamical forecasts. Short-term events
- Drought likely to improve, - such as individual storms - cannot be accurately forecast more than a few days in advance
impacts ease Use caution for applications -- such as crops - that can be affected by such events.
"Ongoing” drought areas are approximated from the Drought Monitor (D1 to D4 intensity).

Drought deveiopment For weekly drought updates, see the latest U.S. Drought Monitor. NOTE: the green improvement
likely areas imply at least a 1-category improvement in the Drought Monitor intensity levels,
but do not necessarily imply drought elimination.

U.S. Seasonal Drought Outlook

improvement  Drought Tendency During the Valid Period
/ Valid for April 18 - July 31, 2013
Released April 18, 2013

Y
extremely «gl
moist k b

- Persistence ”_

+4.00
and ;
Development
above KEY: P Development —

- Drought to persist or
intensify No Drought @9

Posted/Predicted

Drought ongoing, some i o X i
improvement Depicts large-scale trends bqsgd on sub]ectlvgly derived probabilities guided
by short- and long-range statistical and dynamical forecasts. Short-term events
- Drought likely to improve, - such as individual storms — cannot be accurately forecast more than a few days in advance.
impacts ease Use caution for applications -- such as crops -- that can be affected by such events.
"Ongoing" drought areas are approximated from the Drought Monitor (D1 to D4 intensity).
Drought development For weekly drought updates, see the latest U.S. Drought Monitor. NOTE: the green improvement
likely areas imply at least a 1-category improvement in the Drought Monitor intensity levels.
but do not necessarily imply drought elimination.




zelené

Rainfall

Malin Falkenmark

Snaha zvysit
podil zelené vody
pri zdsobovadni
rostlin vodou v
zemeédelskych
systémech
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Blue water resource

Saturated

M.Falkenmark, 2009

Hoffet al., 2010




Mnozstvi vody potrebné... pro Clovéka, pro obyvatele stadtu,
kontinentu, pro vyrobu potraviny ... produktu

vodni stopa [litr vody/1kg]

Rajcata
brambory
Pomerance

Jablko, hruska
Bandan

Kukurice

Broskev, nektarinka
chleba

Datle

AraSidy (ve slupce)
ryze

Kure

Olivy

Veprové

Syr

Hovézi

Cokoléda

t]ﬂﬂﬂ“"" '

o

5000 10000 15000 20 000 25 000

Vodni stopa - déleni na zelenou, modrou a Sedou

Vodni stopa plodiny nevyplyva jen z charakteru rostliny

Arjen Hoekstra

Worldwide water usage — "water footprints” of the nations

vodni stopa [litr vody/250ml
produktu]




Hoekstra and Mekonnen, 2012

V mnoha zemich stdle potraviny pochdzeji primo z dané zeme,
podstatny objem jidla a krmiva je obchodovdn mezindrodné.

Virtual water balance

The exports and imports of water through food and commodities, 1996-2005
- ""'-
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;
.

Sweden——
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”, f Germany g * .
Spain-,‘ .'S "N N Korea

A I : —%— 5 Korea

-

Mexico Algeria—
- Taiwan
Net virtual water
import (Gm3/y) )
W-95t0-75 . T
m-75t0-35 :
m-35to-15 ) .
-15t0-5 Dem Rep—— Saudi
3100 Congo
Oto5
5to 10
10to 15
m15to 50
m50to 115
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Arabia

Brazil
Australia

Only the biggest gross flows South Africa ot

(=15Gm3 /y) Argentina

. -
Source: http: Mfwww waterfootprint. org/Reports/Hoe kstra-Meakennan-201 2-water-footprint-of-humanity. paf

s virtudlni vodou v obdobi 1996-2005: 2 320 Gm3/rok
(68 % zelena, 13% modra, 19% seda)




Evropa:
virtudlni vody

Hruby export virtudlni Hruby import virtudlni vody
vody [6m*/rok] [6m*/rok]

Némecko Nizozemi

Francie Britanie
Indonézie
Australie
Kanada
Argentina

Francie
Mexiko
Ttdlie

Brazilie Gira
Indie Némécko

Cina Japonsko
USA USA

050 % celkového svétového exportu

USA, Pdkistdn, Indie, Austrdlie, Uzbekistdn, Cina a Turecko.... nejvetsi modré vody
( celkem 49% svétového exportu virtudlni modré vody)

USA, Kanada, Brazilie, Severni Afrika, Stredni vychod,
Argentina, Indie , Pakistan, Mexiko, Evropa, Japonsko, Jizni Korea
Indonézie, Thajsko

Mekonnen a Hoekstra, 2011
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Poland

1986 Importsl

1986 Importsl

2010 Importsl'
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2010 Balance

China, mainland
Japan
Germany

Iran

|taly

(10! m3, 2010)

2010 Balance

Brazil 1.87

United States of Amernca 1.1.55
Argentina 1.48
Indonesia 0.84

Canada 0.72

Carretal., 2013




Met importing

(10! m3, 2010)

Mat Exporting

UnAed Srates of Amerds
Urited Birgelom

Aussian Federation
I3pan

LoEn

MNat exporis

Baazl
Imdonrenis
Metbueriardy
Lot divoine
Ghans

Carretal., 2013




Procento virtudlni vody pri obchodu s rostlinami, zviraty, luxusnimi produkty a jinym zboZim

2000 2005
Carretal., 2013




Global Water Consumption 1900 - 2025

[by region, in billien maper year)
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Note: Domestic water consumption in developed countries (500-800 [itres per person per day)
is about six times greater than in developing countries (60-150 litres per person per day).




Total distance: 7,7 79 Km
Total area: 11,662,500 hectares

The Sahel

"Great Green Wall" of trees

Sahara

DJIBOUTI
ERITREA

MAURITANIA
MALI NIGER

SENEGAL Il
BURKINA = NIGERIA
ETHIOPIA

FASO

Source: Great Green Wall Initiative
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Source: Thes collection of maps has been drawn after
a sedies of satelfe Images provided by NASA Goodand
Space F!Igh. enler, available al
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- Abubakar, 2002
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Ndhradni zdroje vody v obcich v krizovych situacich -
vyuZiti plvodnich zdroji a prament
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