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-Promoting photosynthesis everywhere is the
only viable solution to global warming and climate
disaster-

TSAPY D1 UPLAX

Brian Williams

(Abstract])

The paper begins by briefly describing the danger of a
global warming disaster on the scale of the Permian mass
extinction (1). Next, it examines the misconception that
fossil fuel use is the sole or even main cause of anthro-
pogenic global warming (2). It proceeds to a review of
basic soil and environmental science, and an examination
of sources of Greenhouse Gas emissions, followed by a
sampling of NGO and stakeholder-led efforts to restore
Soil Organic Carbon (SOC), (3), in order to demonstrate
the viability and effectiveness of the strategies outlined
below (4). It concludes (5) by summarizing the main
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points, and by pointing out that the ongoing changes in
average temperature and rainfall patterns caused by
global warming mean that there is only a limited window
of time to implement the photosynthetic CO, drawdown
strategies that are our only hope of salvation from cli-
mate disaster on a Permian scale.
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Figure 1. Trends in different types of natural catastrophy worldwide 1980-2016 (1980 levels set at 100%). M
NatCatSERVICE.
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Estimated atmospheric carbon dioxide levels during the Permian, shown as parts per million by volume (pL-L - 1) and
relative to pre-industrial levels (PIL: 280 py L - L - 1), against a background of low (blue) and warm (red) global
temperatures. Adapted from Montafiez et al. [36] for the Cisuralian, and from Royer [41] for the later Permian. Note that
there are considerable uncertainties in these estimates, which are based on modelling and proxy data, but they indicate a
general warming, caused by increasing atmospheric CO 2 levels, throughout much of the Permian.
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A chart from the Mational Oceanic and Atmospheric Administration shows the drastic increase in
atmospheric carbon dioxide measured in Hawaii over the course of the last several decades.

Credit: NOAA
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Figure 1. (top left) Drought magnitude and relative changes (%) in drought i iith respectto the the three specific warming levels (1.5, 2.0, and
3.0°C). Changes that are not statistically significant at the 10% level are shaded out in black. Territories excluded from the analysis are masked in grey.

Fig5 MEKREEDIDDT—2°

56



MBI

WIEKOKRBEDEEF 7T0%ZEDBFII. MKIRREEFEICK
LTS, BFRIEREZE. BRMERT DI NTOI}M
SUNDEDREFS DD 1 ZRHLTIND, FEOHEDS
[RIFBFECKO>THITSINTND, TEARE AFYIERHE
DN OV FYOSIRIEIP A RS Y RFOXDBRIRESD, I—
Oy /NRIEBIDNCEBNBAESR D TUEDDIE., BFICERTD
BMITSVD EVIE KIPOEEERD 50 ~85%Z4E/MT D,
SOICKRIRBISERINIC KD BFSHROFIRE ERHET D,
BEILORTHICHOABDEEEZITRNXDICRADIN 17
E[FZDTIREV, EICETBFOLERRY —EXEEDIN
TH\ [URZBICK > TRIRICSESNTNDDIE, TNZERD
4 DDEETRIAT D,
ROEREIED S OIEKZ T, MBN'S T TICILXO/EIC
HBEFOX—FILBEIL TS, NILAKRKDIEBROREPICRE
& UVARDDBKEDRIEDIZ, RBKDRZICKD. HTFDEC
ENELIEOENEIE, RKBIEIRERDBZENRETEDD. B
RECIIERAE LE D, BIVKICRITAATIISDDEFDF v
JANDHOEDIE. BRDOEBRICIIBENICERENICEMED
ENEEZASNTNIRBIEDRIZDE, CO, WIRDIBNICKD
BEKOBMAEDET (V—FKERELTELLY G B
AT DRMRZIS ) R DICS5SINTNDCETRKRT D, T
TICAEFFIAABONFRRLENFOEBICSH LU THRD.
DIWFFBED/N\Y T DEBELERD LTS, BFOERMAEE

57



REB (BZS<EERBME). TLTENMTSVD FVER
CHEZSZD, INTOBFROLYREARZR XDICE5
SNTNRTLEICERD, CTOUEREDINTZFIKETNIL,
SEOUROBNMEBHGEI—MEEDIRDDIESZDN?
HROBRY AT LABRBIEOEEZZ(TOI, XFIIE
MOPA RSV RICEDI<E, ZOKBERICKDBOSN, 1§
DREDEN > TBENE<LED, COUTHASNEBENSL
FDCETRDELIEDIEKIE, IERFGFDREE T 4 FOX—
MV EAHAT, ABUFFFHRBER (AMOC) ElENDTD
BRI 2tROBRY AT LAOEHEHBHDNIIYRPAN)L
FEWEENTRD, BEOEROIURY AT LAZEDHE L. ZE
SEBEFBREZE D TND. BRSO, ATFICEET DK
DREDLEND, TU—=USY ROKINDSHEEE UITHIKDER
[CIENO L. BOREMERLUTBEMESRDCETHD, IT
[C AMOC DR L TV DIKIERD A5 ND, BEICIE. BB
FOX—FILENDRIRZEIRT DIEEAREDRIKIKDZERAMB =
NBDENDIREFDEETCNDCEND D, TU—YSY RDHBMDK
SUFRIRAE C DRIRMENREICTASIND, RECNICKD,
AMOC NTEICIEF > TUE O TEMEEH D, Z2OBNIEEX
ISIRDTIRZEE DR CDIREMN'S U, 163 —0 v/ \FKYES
RREICTRD, REFICRITDTIL-_—Z3RRECNETICHEER
LIZCEDSNEERBFRER D CETFHFEDEIRMBISHKD
@WHENSIETERISN. =SITBFIFEERIET D, 2D ULIRR
NKRE TRURICS A DHEE T AT DOR>ARTRELA. RO

58



2DDCEREITIEEAD. 1D RERBERARBREDNERDIEZS
S2ENDTE €D1DIE 2D ULESERERISEBE U TIDIEL,
ZOPNFOEZRIELERTHIDENDCETHD,
HROBEDNABNBLEDOAREBDEZEERICIIN U TUVED DT
5, RRUCRITD EERRDEBIEDDICKEDN >IZC L
35, COBFRINSHKREILOBIEZESEEN —O TR
BEDNXDBMHELTNDCEEZETRRT D, —EDLENEZ
BECLEDOE YT, BREFKITDEN. BFISVD
FVICX I DIRERWRNTEDNESRD, TNICKD. BHROR
BOMHASOT Y THEN DHEEDRKICK DBREREDINREIT
TRBZEL ARDOBRSEECSAREN RS LD, BF
DM EBFOREES / BEERIRNROMEASHEDN NILAK
ROBFASBBDOEIBRATHDIEEASNTND, ZLTS,
BRIIBOZDRHEICHELTNDDTHD.
FHASNEBFRECORRE UCRETREDOSV\DE., B
EHFNEEIDIEN THDIEERI DABIND, LD L. ZDEF
RIEC SAEGRAR ORI OIRIRBYS T HHEIRFHBIC K DARK[P D
REDIENEDEENSBEERZEZDE. ZOERNELL)
YJEEMIFRDE<IEN, BFREIEORRE UTIEDIDICTREM
DEVNDIF, ABEEBDHBRELUTRRZEEIDIREVNRAR
DRIPICREICKEIT DCEICK>TIITRISNDMEKIGE
ETHD. COUTBFNREILLTNDEND LR, BFOD
SURZENREBREDMER L TNDEND T ERDIZ, K2, BF
EMEIRDEDNVKICESCELCEDLEDH, BRELTIDZL



DEEZRDMNEICTE D, CNAMEKERIEICK>TIIETRISND
HERROEBRRARBOENLTCNDDES & DERUYTIIVD
THREITDCLEICIRBDDIE, AV I #— FRZEDORAODIAZT
[E BERUNILDET EBRRFEDENASONDE>TLE D
JECENN NIVARKROBFEHROEERD 1 DIZOEDTIIIS
WD ENDEFHRZRELTND.

e RS o o A VES

Fig6 CNMMBEDXRETLLOIN?'C
AKSL
CNEITOEERZITTERBIDIC, CNICHAT. HBERIZ
FTSFXUNWFEDRKIBERDIBRICEEBLTCNDDE, FIED
NESIZTRCEINDIWEDRNSWINEDEE T, HERE/LH
EDSICONEBIETDERTHD, A[EBIRTIE. SFXIFR5
2MNEZEH L. TORECEDET IRV ZEREBNICDFELT
D, 51 ~ 100 DEFMMEHESINDERDDESHEIND,
201 ~ 300 Tl MBEDICHITDITWRBEANDSLENKIZICIE

60



Rl IsEDESHESND, L£RIZ 301 ~ 500 DEHET, <
DEHETIE TINTOAN DS DIENEEZEITIUNED DD
ENDBSICNZ. NWHRFBDRZSBIALB X OIMWNEREZ T
DAOSHBEDORRDTREN ] ENDESHHEIND., IERTE
2013 FIC. RREBEHN'COLIREEDFBLEISD 993 DE—
DBISEURC, 999 MIEHIL 2017 FICZa—F 1 —TEEHA
SN2, FZ 2017 FCIE AU A ZPDUNBICKD, T
VISV YRIFDDIEHISZ 400 Zi8 A 73') T 2 )LD
FTNBTIEB00ELICEZELUL, 2018 FICIE WNBDIEIC
KO, Y7 VBN TIIREEBEATERHN TOERRABIZICISD
FEDBRUTELUL, HIMRICKDE. 11997 FERFCA Y
FRYPVTESLWUNSOBADIREL, 15600 AXEDINR,
PR BROECZBIES UL, TNOSOEFEEN DD
(32015 FICSSICHOEN. CDFICIF 250 HADH —)UHWA
A BEBKE 2004 FORRICKDIFENBRET S5KIBIC
FO&d. 160 @K FIVICELIZ, 2019 F(d 35000 HZiB %
DUNKE TBIR] UNILDOARZIERICKD, 2015 FICILET D
NCNZBICEOBZSELTND,

ARERIIT TICBFUBOAECDOREZLELTND, HRP
D6 ACT ADERDNARKERICERT D, ILHRTICESE
<TE. BAHEDET, FHOBIIAZENORZE, KR, &
DfEE. HZEP, ILWERSE, HEDIBRBORRWSZ2EILS5 U
TWD, RODMRTIE, AKUERE BIEDOERNDET,
BEERAND kS ABEDENICEREEGTSNTIND, D[

61



REOBSE UICAKSREL, HEKRERIEMEDICONEIL LT
N<—=73THD.

B9 © LR

SHIC, BROCEEIMURDPTEEIDCEICEDEFTES
Nd. TORAT—)VIEPHORFEBICELHH I DIEDERDIES
Do BDNWEPRATNFBEDA VABEERBIITCEICE>IEE
ROGERRIC, CTNODEFBDLREHBESMERSE (REZKOTHL)
12) Mt RIERDIRICZD EIFRSTFICELZS L. fBBRIECN
IMERRICHIZ > CEARBRHBEL D EMRIBEHSBI ER>IZEND,
COUILER « cRBRIE 2 DANSRETDICLEICRDEERT
BHELVRL, B—ICBERIICEUBOIEEEE LT, MO &S
UHET DRI ZIEN T DSBOREN, RIEILICIDRELR
[CHES>TIHRBKXD., IINEBANELHD, TBNE. YVSUP
BEYR., TUITRENSIZERDSERZMNE U TSITHEMICH
Z. INENORFREDDAINWNAICKDERD, Z1—3I—00
NIV YV END . TNFETZD UIZERRSEBVNZCEEIRD D
CHIRICHEETDLDICREDICSD. FEZDHAIF. ENHTE
Az EDELNZND, BERIB KUK DB RED @D IKD
ABRICK > THESNDIEMN DD, TNODKICIE, ANRA

VHE, BRR  RRE. BEAE E U D BRI DEGIRRR
EONZEFINTND, TNHHBEMOZER. TUTCEENRIERS
[CBUCSHENDCEICKOT. Z2DULKRRIEADEGNEE L
PILLBRDEBZH5ND, I TIC, KDBITTCEBLEZFTA

62



1 DIEBFNSE UICRBEEDEDREDT —XEBH TS, ZHN
KOBFROKEBITELTROD. CNICEABOKRICEFET D
RIDIERE TSSO DEDHEMNZSFN TN DIEMED D,
NSONWITNADESTHEREDENDTHDEND > TE. K
ETZNICXTDIREZEFDOABODMANDTEMELEELS

L), BEE, BFEINE « MEBOW@ENSIEART DITRHBICER
DERFENTUE O TRMEE T, BREFIRETO—/NLibs
NIBRICDTS ﬁj?“%CCﬁB\%ﬁﬁﬁiﬁétﬁhmﬁB
THRPICHNDIEEN'S

I

IPCC (3. BEEND'SHREREDBEZUDELIES, 2100 &
TOEBPRELFEPREFETA4CITS, 5C$ﬂbﬁo%®%
RCEDE, WEKOMEMFRIXFED INTEBEATLE
TULED, 1Y RFOPROBHIFIBRDIET, EL%L&%
EMSABELUCUIDTREEN' DD, 2CTHDREILTI S, @
ROV FTUZADEEICRET DL DICEDICDD, ECTEREER
BREBZDONN NEKEE] CHENDENTH D, CNILE
ECREZHASHEICAERBT. RESTOXSZE 20—
TEH ZIPTHRCKRSD TAET D, EABIC, ZFES[AD
JEEZTMITDTHD, ABIITFZNLE. ROSERBERT
BDELLELCKO>TELDRILAANENRBI D, EACNE. BIKE
EN3ECICETDEARNTRELERD. TDER T, STOEREIR
IRIVF—ZRFRERT. LEN > TREZSEET. ABEEBE

63



[CWTEBRADHBE TRERAICL > TEET T SNELRD,
RER EXEEIARF¥OMIBICHENTRABN 26 CEHEL
27CENS5. 8CRREDRBNDD, LN L. ZRNEFDEK
HRIABZRIDZLIRFCEDLDCEDTENS, WIHICKEL)
KEFREBESNWRUEDHASHDEEL. WAICEEIDZDRBE
THdD, FTICNILY¥ETIEI2CELS EVNDRHREN G HF
SNTND, ZUTCZDORDRIEMBVS UANIVISET DRIICE.
BENREFIICERTRERD, REDRTZDADIBNHE
PNBCELCIRBDESED, 2003 FD3—0O v/ N\OREBEICKD
35,000 AU EABET Ly 2010 FICFO Y77 T 55000 AD
FRTEUZ, BELEIITE. SBHERINDNBORREZLIDINICEBZD
FEDEBNSHEZSZDDIIHSN,

European summer temperature
100 T T T

frequency
o o
(=] (=]
B RIEE
ooy 1002
opa
2010

b
o
T

20f

oL R

o]
temperature (°C)

8.00

E e7s| 1

g 225
€ 500l . :
1500 1S5S0 1600 1650 11700 1750 1800 1850 1900 1950 2000

wear

The 2010 heatwave (see at the right side of this picture) shat-
tered all the records in terms of the deviation from the average
temperatures.
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images Republished Courtesy of the Savory

Photo of Exact Location - Zimbabwe After 2 Growing Seasons
Left: Late 2006 - Low numbers of mismanaged livestock
Right: Early 2009 - Properly managed using Holistic Management
(400% increase in livestock numbers)

Fig10 YYNTI 2 Y- VEDE—IgnsE""
£ ; 2006 &, B ; 2009

80



Courtesy of the Savory

Photo of Stream in Wyoming, USA - Taken on Same Day
Left: Upstream Land - Properly managed using Holistic Management
(150% in
Right: Di Land - M

Fig12 DA ZAIVITORLUBOERE TR ROBEE®
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Holistically Managed Land Conventionally Managed Land
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Green roofs are an emerging technology that can help communities mitigate urban heat islands. A green roof is a vegetative layer grown on a rooftop.

As with trees and vegetation elsewhere, vegetation on a green roof shades surfaces and removes heat from the air through evap piration. These two mechanisms reduce

temperatures of the roof surface and the surrounding air. The surface of a vegetated rooftop can be cooler than the ambient air, whereas conventional rooftop surfaces can exceed

ambient air temperatures by up to 50°C.
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