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Global climate disruption

Globalni klimaticky rozvrat

- the proper name of what is happening

- praveé oznaceni toho, co se dgje



Misleading names
Zavadejici oznaceni
Global warming, a result of planetary

energy disbalance, is but a driver of it

global temperature anomaly is a handy, but
not really illustrative parameter

Globalni oteplovani, dusledek radiacni
nerovnovahy planety, je pouze hybatelem
rozvratu,

globalni teplotni odchylka je jednoduchy
ukazatel, ale ne zrovna vymiluvny



Can be perceived as
Vzbuzuje dojem, ze je

uniform across the planet

it's mainly about temperature
gradual

quite possibly benign

rovnomerne po cele Zemi,
tyka se vilastne jen teploty,
pozvolne

a dost mozna neskodné



But the changes are
Ale zmeny jsou doopravdy

highly nonuniform geographically

not just in temperature

rapid compared to the capacities for
adjustment

harmful for most places and most times

velmi nerovhomerneé,

tykaji se zdaleka ne jen teplot

rychlé ve srovnani s moznosti prizpusobeni
v mnoha pripadech a mistech skodlive



Not just averages: Extremes,
timing, spatial distribution of
Nejen prumery:
Extremy, nacasovani, rozmisteni

 hot and cold

« cloudy and clear

* humid and dry

* SNOW, SNOW cover an melt
 how hard the wind blows

* horka a zimy,

* nebe zatazeného a jasného,

» vlhka a sucha

* snezeni, snehove pokryvky a tani
 vanku, vanic, tornad a tajfunu



Climate change

Zmena klimatu

Sounds innocent, gives no hint what's on

Zni to nevinne, nedava to ani naznak, co se
viastne deje



Climate change
Zmena klimatu

means a disruption of the patterns. A small change
In the index (average temperature) means large
changes of the occurence of various weather
phenomena.

Like body temperature: even one degree counts,
three degrees are a bigl problem.

znamena rozvrat dosavadnich charakteristik. Mala
zmeéna ukazatele (prumeérné teploty) znamena velké
zmeény vyskytu riznych typd pocasi.

Jako telesna teplota: i jeden stupen hraje roli, tri
stupne jsou uz velky problem.



The cause

Pricina

Extemely high concentration of
greenhouse gases

Nesmirne vysoka koncentrace
sklenikovych plynu
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Zdroje dat:

usecky: Honisch et al 2008 dle schranek dirkovcld; prefer. model zvitravani
krouzky: sloZzena data z antarktickych ledovych vriu EPICA Dome C a Vostok

(Monnin 2001, Petit 1999, Pepin 2001, Raynaud 2005, Siegenthaler 2005, Luethi 2008)
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Zmeény koncentraci oxidu uhlicitého
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Globalni teplota vzhledem k obdobi 1800-1900 (°C)
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Figure 21: Rekonstruované a pozorované zmeny teplot a projekce do budoucna



Time of
Emergence

Permanent
Exceedence

2020 2040 2060 2080

Fig. 2 Decade of emergence of extreme surface air temperature. The top row shows the time of
emergence (TOE) of the ensemble signal, calculated as the decade in which the ensemble mean
seasonal temperature difference from the 1980-1999 maximum becomes permanently greater than
the spread (one standard deviation) between the individual member differences from the 1980-1999
maximum. The second row shows the decade of the last occurrence of a season that is cooler than the
1980-1999 maximum, calculated as the median of the values across the CMIP3 ensemble. We cannot
confirm whether the exceedence is permanent beyond the end of the 21st century, and therefore
eliminate dates after 2080. Further details of both metrics are oiven in the text. and in Fie. S1



Minulé odchylky morske hladiny
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\What more concerns
agriculture?

Co to jeste znamena pro
zemedelstvi?

Temperature extremes damage crops
Drought and floods make it even worse

Teplotni extremy niCi urodu
Sucha a zaplavy to dale zhorSuji



Extrémni udalosti

* Rozlozeni pravdépodobnosti

* VVyskyt extrémnich jevu

Pravdépdobnost vyskytu

— napf. teplota

* maly posun stredni hodnoty

* mnohem vétsSi narust extrémnich udalosti



Rizika:
Extrémni udalosti
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Projektované zmeny srazek

Precipitation: change in annual amount [%]
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http://ec.europa.eu/environment/
climat/adaptation/index_en.htm




Index vaznosti sucha

(j1z Cervena znamena extrémni sucho)

(22 modelu pi1 vyvoji dle SRES A1B)
(Dai, 2010: Drought under global warming: a review)

(c) SC-PDSI, 2000-2009 (d) SC-PDSI, 2030-2039
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http://skepticalscience.com/Dai_et_al_2010.html

Adaptation: an Israel-like
Adaptace: s vodou jako v lIzraeli

» Rain-fed agriculture won't be reliable here

« Water-conserving irrigation systems have
to be introduced and become common

» Rainpours-catching measures are a must

« Zavlaha rovnou ze srazek nespolehliva

« Zavadeét usporneé zavlazovaci systemy, aby
se vcas staly bezne

« Zachyt vody z pfivalovych destu



Back to traditions + science =
not enough

Zpet Kk tradicim + vedecka opora:
nestaci

* Weird weather patterns need more resilient
systems

* Divoke noveé pocasi vyzaduje odolnegjsi
systemy



Stabilizovat ,na urovni, ktera zamezi
nebezpecnemu lidskeému zasahu do
klimatického systemu”

United Nations
Framework Convention on Climate Change
(1992)
Aim:
to stabilize greenhouse gas concentrations...
“...at a level that would prevent
dangerous anthropogenic interference
with the climate system.”
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Figure 22: Vyvoj emisi, ktery by daval nadeji 67 %, ze globalni otepleni nepfesahne 2 °C



Cil pro CO.:

< 350 ppm

Pro zachranu planety v podobe,
ve které se vyvinula civilizace
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Obsah uhliku ve svétovych pudach

kilogramy na metr ¢tverecni
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Restoring soil carbon stocks
Obnoveni obsahu uhliku v pudé

* |s a recognised an much needed goal of
organic agriculture

 but no more a sufficient one

* je uznavanym a velmi potrebnym cilem
biozemédeélstvi

 ktery ale uz nestaci



A long-time rise is needed
Potrebujeme trvaly narust

which can be achieved just by

implementing stable forms of carbon into
solls

the only known and proven way is called
Biochar

kteréeho Ize dosahnout jen ukladanim
stabilnich forem uhliku do pud

jedinou znamou a overenou cestou je
Biouhel



Nenechat biomasu zetlit nebo spalit na popel, ale zahfatim docilit jejiho
zuhelnateni. A vysledny produkt nepouzit jako palivo, ale vpravit jej v jemnozrnné
formé do pudy.

Jelikoz jde o uhel z biomasy ponechavany v biosfére, nazyvame jej biouhel
(z angl. biochar).

Meat carbon withdrawal Met carbon withdrawal
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Can be made saving fuel and
soot emissions
Lze je] vyrabet a soucasne setrit
palivem a sniZzovat emise sazi
gasifying stoves

. f - -.
A [

Obrazek 2: Dva pfiklady zplyfiovacich vafiéu — vafi se na nich jako na plynovém spordku. Vykon velkého ne-
rezoveho lze regulovat malym ventilatorem (pfevzato z http://'www.bioenergylists.org)




or just make char from waste

nebo jen pripravovat z odpadu
(John Rogers)




Or a complex system
Nebo dumysliny system

T
ot

Transport

Energy
Coproducts (oil, cosmetics )

- manure
- ONZaNIC Wi
- bioenergy crops (grasses, willows)
- Crop residues

FEEDSTOCKS

Biochar production
processes utilize
cellulosic biomass
such as wood chips,
corn stover. rice
and peanut hulls,
tree bark, paper
mill sludge, animal
manure and most
urban, agricultural
and forestry bio-
mass residues.

Industry

OUTPUTS

Besides biochar,
bioenergy is also
produced in the form
of either synthetic
gas (syngas), or
bio-oils, which can
be used to produce
heat, power or
combined heat and

power.

Returned to soil |
as Biochar




redgarner@gmail.com
EY 208.308.2345



Better infiltration and water-
holding capacity
Lepsi infiltrace a jimani vody

- the link to drought & rainpours
- odpoved na sucha a privalove srazky

 But also a better conservation of nutrients
» Ale take lepsi uchovavani zivin

(char itself keeps all P and S, half of N
uhel sam obsahuje vSechen P a S, pul N)



Makes abandoning water-based
sanitation systems easier
Usnadnuje opusteni slepée ulicky
splachovacich zachodu -
kanalizace - Cisticek

No P should run to rivers or be wasted, all

N should be made use of

Even humanure and biogas digest can be
charred

Zadny fosfor nema unikat do fek nebo byt
zahozen, veskery dusik ma byt vyuzit

| co proslo lidskym travicim traktem a kaly
Z bioplynovych stanic lze zuhelnatovat



Organic farmer are to be the
pioneers — who else?

Biozemedelci by meli zacCit — kdo
jiny?



Globe

* no biochar project yet, but a lot of
experience measuring CO,, fluxes

» dosud zadny biouhlovy projekt, ale hodné

7kiidennati @ maranim tnkit C.0)
Fig. C1: Net ecosystem production (NPP; [kgC ha]) of the ecosystems in 2009
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Odkazy

 www.veronica.cz/klima
 www.zmenaklimatu.cz
 http://amper.ped.muni.cz/gw
* www.1lpcc.ch
* http://www.biochar-international.org/


http://amper.ped.muni.cz/gw
http://www.ipcc.ch/
http://www.biochar-international.org/
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