OIKOZYZTHMA: Pon Evépyeiag
AvakUkAwaon YAIKwv




OikoouoTnuaTa: Pon evépyeiac Kai avakUKAwaon VAIKWY

OikoguaTnua: 6Aol o1 opyaviopoi mou {ouv o€ Hid KoivoTnNTd KABwW¢ Kai ol aPioTiKoi
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B Pon evépyeiac

‘HAIOG

H evépyeia dev dnpioupyeital, dev KATAOTPEWETAI, HETATPERETAI,
Kal TEAIKA XAveTal umd Hopyn OeppdTnTAdC OTO TEPIPAAAOV



O evepyeiakdcg tpouttoAoyiopog oAOKANpou Tou TTAAVATA:
KaBe pépa n 'n poupapdiletar pe 1022 Joules nAilakhc akTivopoAiac (apkouv
yid va KaAUYouv TIC avdykeg pag yia 25 xpovia).
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H évraon Tnc nAlakAC akTivoPpoAiac
ToIKiAEl avaAoya He To Yewypd@iko
TAdTo¢ (HeyaAUTepn évraon oTov

Ionuepivo). Emiong emnpedleTar amo i e

Ta oUvveEPA R Th OKOVN TTOU UTtdpX €l Aerosol and
Atmosphere
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ATO TO 0pdTO PWC
TTO0U TAVEI OTOUC

--------- S

PWTOOUVOETIKOUG
opyaviopoug Hovo To
1% petatpémeTal oc
XNHIKA evépyela.

H nAilaki
akTivopoAia Trou
TeAIka OeopeveTal
HEOW TNG
pwTOOUVOEDNC
odnyei oe 170 di0
TOVOUG 0pYavikWwy
UAIKWV/ Xpovo.
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uTTopPOPNON PUTES
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FIGURE 54.2 Fungi decomposing a log.



[eopeva pOAND, KOPUOI, VEKPA {wa KAl AANO aTTOCABPWUEVA DAIKA ATTOTEAOLYV TNV
TOOMPN MIAG TEQACTIAC TTOIKINIAG OPYAVIOUWY, TV ATTOIKOSOUNTIKWY N
CATTPOPLTIKWY OPYAVIOUWY. ALTOI OI ATTOKOSOUNTES ATTOTEAOVYV E TN OEIPa
TOOPN YIA CAAAUAVEPES, APAXVES, OKOLANKIO KATT.
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1. duaikoi kal xnpikoi Tapdyovrecg pubuifouv Thv TTPWTOYEVA TTApAYWYH

o¢ €va olkooUoThua

- O evepyeldkoC
TPOUTTIOAOYIOUOC EVOC

0IKOOUOTAUATOC:

H ékTaon Tng
PWTOOUVOETIKAC
TTapaywyng kaopilel
TO OpIO TOU
EVEPYEIAKOU
TipoUTtoAoyiopoU
oAGKAnpou Tou
0IKOOUOTAUATOC.

2 UVOAIKA TipwToyevAC Ttdpaywyn (Gross primary
production: GPP) = n mogdéTnTa TNC NAIAKAC evEpyElac
TTOU UETATPETIETAI 0€ XNUIKA HEow pwTOoOoUVOEOoNnC avd
Hovada xpovou.

Seegras
3%

Mikrophyto-
benthos
45%
Phyvto-plankton
52%




KaBapn mpwToyEVAC TTApAywyn :

€iVal N OLVOAIKN TTPWTOYEVNG
TTAPAYWYN MEIOV TNV EVEQYEIA TTOL

XPNOIUOTTOIEITAI ATTO TOLG

TTOWTOYEVEIC TTAPAYWYOLS (PLTA)
yla TNV avartvor) toug (R). DOTS
Eival n moocotnta TG VEAG

Biouadag Tov TEOCTIOETAI O€ pId
SeSopEVN XPOVIKN TTEPIOSO.

NPP = GPP - R
AvaTrvon

AlaBEoLun otoug
KOTOLVOLAWTEC



2 UVoAIkA TpwToYeVAG Tdpaywyh (Gross primary production: GPP) = n

T000TNTA TNG NAIAKAG EVEPYEIAS TTOU |
pwTOOUVOEONC avd povdda xpovou.

KaBapn pwroyevic mtapaywyn (Net primary production: NPP) = n

ETATOETIETAI OF

Crar et iR Me

YNUIKN UEoW
IN° W™ | I pad

OUVOAIKA TTPWTOYEVAC TTApaywyHh - TV EVEPYEIA TTOU XPNOILOTIOIEiTAI ATTO
TOUG TIPWTOYEVEIC TTdpaywyoUg yid ThV dvdaTivon Toug.

Evépyeia/povdda emepdveiag/pgovdda xpovou: J/m?/year

Biopdla pAdoTnong mou mpooTiBeTal oTo oikooUoTnua /povada

em@aveiac/povdda xpovou: (g/m2/year)

TTx. oe éva daco¢ n NPP
UTTopEi va gival To 3 TG
GPP, viaTi Ta dévTpa éxouv
va uttooThpifouv peydAn
pnala améd koppou¢ kAadid
Kal pi(e¢ Kal kartavaAwvouv
TTOAAR evépyela yid Thv
avamvon Toug.
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KaBapn mpwToyevnS TApAywyn o€ SIaQOPETIKOLGS TOTTOLE OIKOCLOTNUATWY

Qkeavoi

HrTeipTiKA LParokPNTTIda
ExkRoAEC

KopaAAioyeveic bpalol
AVECTPAUPEVA TTNYASIa
Epnuol Ppaxwbeig
HUIEQNUIKES TTEQIOXES

TpoTTka Ppoxepd daon |

Yapava
KaAAEQYOLVPEVES EKTATEIC

Tayka

EbkpaTta TTooAiRadia
AAOCWEEIC TTEPIOXES
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H kaBapn mpwToyevA¢ Tapaywyn moikiAel avdAoya pe To

olkoouoTnua



H kaBapn mpwToyevnS mapaywyn ava povada EKTaong TV SIapOPETIKWY
OIKOCLOTNUATWYV KABOPIZEl TN CLVOAIKI CLVEICPOPA TOL KABE OIKOTLOTAUATOC
OTNV KOBaPN TTPWTOYEVA TTAPAYWYN TOL TTAAVNTN
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Human Appropriation of Net Primary Production (percent of local NFF)




TTwc pmopoulpe va emnpedooupe TV TTPWTOYEVH TTApAYWYH £VOC

P YRV Vo 1B Vel e VR Ve b o e Ve

TToloug tapdyovTrec pmopolpe va emnpedooupe WaTe va au§nooupe R va
eAATTWOOUHE TNV TTPWTOYEVA TTAPAYWYRH £VOC OIKOGUGTHUATOC?

TTapayovTec Tou mepiopiouv TRV TPWTOYEVA TTdpaywyn o uddTiva

vAyg

0IKOCGUOTAUATA




Emeidn n nAlaki akTivopoAia kaBodnyei Tn pwTooUvOeon, Ba Tepipévape 0TI TO WE
©a ATav évag pudbuIoTIKOC TTapdyovTag TG TTpwToYeVoUC TTapdywynG 0ToUuG wkeavoug.

TTavw amoé To Hiod TS NAIAKAG akTivoPpoAiag amoppowdral oTa TpwTa HETPA. Movo To
5-10% ¢Tdvel ota 20 péTpa.
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MEeTAROAEC TNC
EVTAONG TOL PWOTOC
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Oa mepipévape n Tapaywyn va au€dveTal amo Toug TTOAOUC TTPOC ToV
Tonpepivo (6mou umtdpxel peyaAUTepn €vraon YWTOC) YEYOVOC TTou dev 10X VEL.

Met Primary Productivity (koC/m2/yean
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O Tepiopiopdc Twy BpemTikWwy Tailel kKaBop1oTIKO POAO OTNV TIPWTOYEVA TTAPAYWYH.
Ta OpemTikd OV Trepiopiouv Th OaAdooia Ttapaywyn €ivar To AlwTo Kai o
PWoPopog.

2.Tnv e0pwTn Cwvn, 6mou (eI To putoTtAaykTov, To N Kai o P gival ToAU mepiopiopéva.




DUTOTTAAYKTOV

H akti Touv Long Island,
New York P /
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H aunon Tou putomAaykToU €ivar avdioyn
TNG OUYKEVTPWONG TOU pWOPOPOU OTO VEPO

Nannochloris atomus

H mpoaBnkn NH,* mpokaAei uttépueTpn
avénon Tou puToTTAaYKTOU KABWC¢ n
ouyKEVTpwon Tou alWwTou OTo vePO €ival
ehaxioTn.

> ¢ avTiBeon, n Tpoadnkn PO ,3- dev éxel
Kapid emidpaahn, epOooV N CUYKEVTPWAN
PWOPOPoU aTo vePO eival AdN auénpévn.



Emidpaon diapopwv ocuvduaopwy BpeTTTIKWY OTOIXEIWV OTRV TIPWTOYEVA _
TTapaywyIikoTnTa oe deiyyara vepoU, Ta oTroia mdpOnkav amo Th ©dAacoa Twyv !
2.dpyaoowy

©pEeNTIKA oToIXeia nou npootédnkav IXeTikh npdohnyn 14C

Tinota 10096
N+P 110%0
N+P+pETQAMG XWpiC cibnpo 10896
N+P+peTaAda (oupnepihauBavouevou Tou cidnpou) 1252096
N+P+0IONpocC 1200%6

TTeproxéc pe av€nuéva emimeda N, oTtwe n
©dAacoa Twv Zapyacowv (Ta mio diauyn
vepd), €Xouv TTOAU XapnAd emiteda
PUTOTTAAYKTOU.

2.Tn ©dAacoa Twv Zapyadoowyv auto oeiAeTal
oTa peiwpéva emimeda oidApou Tou
eAATTWVOUV ThV TTAPAYWYHR GUTOTTAAYKTOU.




Southern Ocean Iron Release Experiment
(SOIREE)

ErEY T

EmoThuoveg mpoaBeoav
0idnpo oc £kTaoh 72xAu Kai
OTh ouvéxela HETpnoav Th
OUYKEVTPWON TOU
PUTOTTAAYKTOU Yid 7 nHéEPEC.

H ouykévTpwon
PUTOTTAAYKTOU Kl
XAwpoUAANG auéndnke 27
POPEC.

Fe — dieyeipel Tnv av€non Twv kuavopakThpiwv — déapeuon N, — apaywyn
PUTOTTAAYKTOU



Iron
Fertilization

2.idnpo¢
Aieyeipel Tnv ab€non kuavopakTnpiwv
Aulavetal n déapeuon N,

AuldveTal n Tapaywyn UTOTTAAyKTOU



O1 oNUAVTIKOTEPES TTEPIOXEC OTTOL TTAPATNEOLVTAI AVACTOEPOUEVA
TNYadia, Ta O1Toia EUTTAOLTICOLY TA ETTIPAVEIAKA VEQLQ PE BPETTTIKA

IouaAiag

mmm KUPIC OVOOTPEPOHEVA TINYASIC A0Enon Twv BpeTTIKWY odnyei o€

(H)  nepoxn bwnAAg mieang av€non Tou YUTOTTAAYKTOU TTOU
<— KarebOLVON WKEAVIOL PELPATOG givar n pdon Tng Oaidoaiag
TPOYIKAC TTUpAidag.



MeipapaTikog eLTPOPICHOG TE HIa Aipvn

To 1974, n ANipvn auTn X@WPIOTNKE OTA
SV0, HE Eva TTAAOTIKO LAIKO. XTO £va
HEQOC TNC TTPOOTEBNKAY AVOPYAVES
TNYES avBpaka, alwTou KAl
PWOPOPOL, KAl & SVO UNVES YEUIOE HE
KLAVOPAKTNPEIA, TA OTTOIA TTPOCESWO AV
oTN Aipvn £&va AoTTPO0 XPWHA. XTO AAAO
UEPOC TNC AipvNG, OTTOL TTPOOTEBNKAV
HOVO avBpaKac Kal AlwTo &ev
TTAPATNENONKE KAWIa aAAayn.

KLAVOPRAKTNPIC




TTpoaBnkn pwaopopou




cyanobacteria

H mpooBnkn
PWOPopou auvfavel
Ta kKuavopakThpid.

Diatom phytoplankton bloom early in the Spring in the
Gulf of Maine.
Images courtesy D. Townsend, University of Maine.



TTapayovrtec mou mrepiopiouv TV TTPWTOYEVA TTAPAYWYA 0 XEpadid

0IKOOUOTAUATA

H Bepuokpaaia kai n vypacia civai ol tapdyovreg mou emhpedlouv Thv

TPWTOYEVA TTAPAYWYRA OTA XEPOdid 0IKOOUOTAKATA.

Open ocean

Continental shelf

Estuary

Algal beds and reefs
Upwelling zones

Extreme desert, rock, sand, ice
Desert and semidesert scrub
Tropical rain forest

Savanna

Cultivated land

Boreal forest (taiga)
Temperate grassland
Woodland and shrubland
Tundra

Tropical seasonal forest
Temperate deciduous forest
Temperate evergreen forest
Swamp and marsh
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Figure 54.4 Net primary production of different ecosystems. The geographic extent (a) and
the net primary production per unit area (b) of different ecosystems determine their total contribution to
worldwide net primary production (c).

To TpoTIKO UYpPO
ddooc¢ epgavilel Th
HeyaAUTEpN
TTPWTOYEVH
TTapaywyh, and 6Ad
Ta Xepodia
0IKOOUOTAKATA



KaBapr mpwToyevng TTapaywyn (gr/m2/étoc)

H kaBapn mpwToyevnc TAPAYwWYN OTA XEQOAIa OIKOCLOTAUATA
avfaveral ye TNV avénon TNG €€EATUICOSIATTVONG

E€arTuicodiamvoni: n
£TAOIA TTO0OTNTA VEPOU
TTOU ATToHaKpUVETAl
HEow TG d1aTTVONG aTo
Ta euUTA Kai e€aTpileTal
amoé Tnv Enpd. ZuvRBwcg
HETPIETAI O mMm.

Eivar évag deikTng TWV
PpoxoTMTWOoEWY KABWCE
Kdl ThG Oepplokpaaiag
Hiag meploxhce.

3,000 - B Toommkd 6aon
2,000 H
B EukpaTta 6aon
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Figure 54.9

g : Is phosphorus or nitrogen the limiting
nutrient in a Hudson Bay salt marsh?

EXPERIMENT Over the summer of 1980, researchers added
phosphorus to some experimental plots in the salt marsh, nitrogen
to other plots, and both phosphorus and nitrogen to others. Some
plots were left unfertilized as controls.

m Adding nitrogen (N)

boosts net primary
production.

Hudson bay salt marsh

N+P

Kupiw¢ 1o dlwTo, aAAd kai o
PWoPopo¢ oc ouvdudopd e TO
alwrTo, emnpedlouv Thv KaBaph
TIPWTOYEVA TTdpAYWYA 0TA XEpodia
0IKOOUOTANATA. 50 1

0 T I 1
June July / August 1980

Experimental plots receiving just
phosphorus (P) do not outproduce
the unfertilized control plots.

CONCLUSION These nutrient enrichment experiments

confirmed that nitrogen was the nutrient limiting plant growth in
this salt marsh.

N only

Control

Live, above-ground biomass
(g dry wt/m?)

P only




H kaBapn TpwToYEVNG '
TTAPAYWYN AKOAOLOE] dvura
TOEIC TTOPEIEC.

'Eva pepog 1ng
TTAPAPEVEL OTA PLTA Nekod POANG
XPNOoIueLOVTAC YIa

avénon NS Rioualag /A Avarivor
TOLC.

‘Eva §e0TEOLO PELOGC

UETAPEPETAI OTOLG '
TTOWTOYEVEIG Npwroyeveig
KATAVAAWTES KATaVAAWTEG

(puTopaya {wa) kal Eva
TOITO MEPOGC METAPEQETAI

WC VEKON OPYAVIKN LAN NEKooi 1TO
OTOLG ATTOIKOSOUNTIKOLG
CPYAVIGHOLS. ATTEKKPICEIG Avarivon

AgvTEPOYEVEIG
KATAVAAWTEG



2. H peTagopd evépyeiag avdueoa ota Tpo@ikd emitteda givail AlyoTepo

ané 20% amoTeAsoudTIKA

AeuTepoyevic TTapaywyn: givai h
TT000TNTA TG XNHIKAG EVEPYEIAC
oV PpiokeTal OTV TPOYH TWV
KATAVaAAWTWY, N oTtoid HETATPETTETAI
o€ Kaivoupia propala oc pia
OUYKEKPIUEVN Ttepiodo o€ €va

olIkooUOThHd.

OeppoTnra
Orav yia kapmwia TpEPeTal | | E
and €éva @UAAo, povo Ta 33 | v |
ané ta 2007 (1/6) / a KOTTGPKT
Xpnoigowoleital yia L 67 avavol
deuTepoyevn mapaywyn i ATeRRalaTal- - '
av€non.

H evépyeia mou PpiokeTal ota
TEPITTWHATA TAPAUEVEI OTO

OlkoouoTnHa kai A Figure 54.10 Energy partitioning within a link of the
KATavaAwveTal ano Toug food chain. Less than 17% of the caterpillar’s food is actually used

amoIKodOUNTEC. for secondary production (growth).

ALENON (véa Riouadla)



ATTO Ta 200 Joule Tou
TTEQIKAEIEI EvA POAAO PLTOD, N
KAQUTTIA XPNOIUOTTOIEI HOAIC TO
17% (6nA. 33 J) yia Tnv kaBapn
SELTELOYEVH TTAPAYWYD,
SNAadn Tnv avénon kai Tnv
Avammapaywyn tg.

Ta 67 J Ta oT11oia XpNOIUOTTOIEI
YIQ TNV KLTTAPIKN TS AVATIVON
XAvoVvTal LTTO POPGN
OepuoTNTag, eveo Ta 100J pecw
TV ATTEKKPIPATWYV TNC
ETTIOTOEPOLY OTO TTEQIBAAAOV.

67  Koutrapikn

. 100 ) :
ATTEKKQIJATA g AVATIVON

AvEnon (vea Biouada)

H amoteAeopaTikoTNTA TNG TAPAYWYNS
eivar 33/(33+67) = 33%



Opwcg, 0ev katavaAwveTal 6An N TPWTOYEVAC TTApAYWYH aTtd Td puTOoPAyd, TTAPd

HOVO &vd HIKPO HEPOC TNC.

KaBapn deutepoyevic mapaywyn

ATIOTEAEOUATIKOTNTA TTAPAYWYAG = , , ,
Agpopolwaoiun TpwWToYEVAG TTdpaywyn

KaBapn deutepoyevig Tapaywyn: ivai n evépyeia mou amobnkeleTtal oc propala
Kdl XpnoigoTolciTal yia avnon Kai avamapaywyn

AQopolwaiyn TTPWTOYEVAC TTdpdyWwyR: €ival n oAIKA evépyeEld TTOU XpnolIUoTIoIEiTal
yia auénon, avamapaywyn kai di1amvon

Ta wouAld Kal Ta OnAaoTika éxouv XapnAn amoteAcoparikotnta (1-3%) yiari
xXpnoigomoloUv woAANR evépyeia yia va diatnpnoouv otaOepn Th Oegppokpacia Toug.

Ta yapia éxouv amoteAeopatikoTnta 10%, evw Ta évropua 40%.



H mopapiéa apiBucv Paciletal OToV apIBuo TRV
OPYAVICU®YV O& KABE TOOPIKO ETTITTESO

ApIBUOGC aTouV Tpo®ikO emiTredo
AEVTEPOYEVEIC KATAVOAWTEG
1
11
MNapaywyoi
4,000,000,000 & /5




MNoupapiéa Biopalag mov apopd

£va €LKEATO TTOOAIBASI

TpIToYeVvEiG
KOTAVOAWTEG

AguTepoyeveic €
KOTAVOAWTEG

MowTOYEVEIC
KOTAVAAWTEG

A

Biopadla
(gr/m?)

AveoTpauuevn mopauidéa Riouadag,
OTTOL TO ETTITTESO TWV KATAVAADTWV
TTEQIAQUPBAVEI HIKOOOKOTTIKO
(PLUTOTTAAYKTOV, UE TTOALD WYNAOLG
PLOUOLG AVATTAPAYWYNG.

ToO®IKO eTTiTTESO

@ ﬂz ZWOTIAQYKTOV
/g DULTOTTAQYKTOV

Biouala (gr/m?)
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MNupapiba evepyeiag

Kopugaia oapkogdya (21 Kcal/mzlémg) .

ATTOIKOOOUNTEC
(5000 Kcal/mzfémg) Zapkogaya (383 Kcal/mQIéTog)

duTopdya (3.368 Keal/m?/£Toc)

duTd (20.818 Kcal/m“/é1oc)

HAiaki evépyeia
(1.700.000 Kcal/m*/étoc)

TpowiKR amoTEAEOUATIKOTATA TO 7% TNC TAPAYWYNC TOU HETAPEPETAI Ao £va TPOWIKO
eninedo oe éva aMo (5-20%).

Eivai xaunAdtepn and TNV amoTEAEOHATIKOTNTA WAPAYWYAC YIATI EKTOC amd TIC amwAeiec E
oTNV avanvon Kdl oTd mePITTWHATA, AQUPAVE! UT'OPIV TRC KAl TNV EVEPYEIA TOU eV
XpnoigomnoleiTal and 1o éva eminedo oTo AAAO



Ta puTopdya katavaAwvouv eThala AiydTepo amod To 17% the oAIKAC KaBapAc
TIPWTOYEVOUC TTadpaywyhC



lMiaTi gival T600 Tpdoivoc 0 KOOWOC Hac?

Ta UTA £XOUV APUVTIKA XAPAKTNPIOTIKA £vdvTid oTd pUTOPdyd

Ta BpemTIKA ouoTaTikd (6xI Ta amoBépara evépyelag) amoTeAouv
TTEPIOPIOTIKO TTApdyovTd TWV PUTOPAYWYV

ApPioTikoi Tapdyovtec (kKAIHaTikéC ouvOnkeg) Trepiopiouv Thv eEdmAwaon Twy
PUTOPAYWYV

Aiag1d1k6¢ avTaywviopog meplopilel Tov apiOpd TwWV pUTOPAYWV

Evdoeidikoc avraywviopoc Kpatdel otaBepd Tov apiBpod evoc mAnbuaopou
PUTOPAYWYV




3. BioAoyikég Kal yewxnUIKEC O1adIKkagieC HETAPEPOUV TA BpeMTIKA AT

opyavikd o€ avopyava HEpn ToU 0IKOGUGTAUTOC

Reservoir a Reservoir b
- , Organic Organic
Bloyswxnuikoi KUKAoL: n materials materials
: ‘ available unavailable
KUKAIKN m,)psla (e]V) ' Shiiah il
akoAouBoUv Ta BpemTIKA Fossilization
UAIKA aTté To apioTiko Hing > codl, ol
organisms, gaat' o
TepiPAAAov TTPOC TOUC detritus P
(wvTavoug opyaviopoUg Kal
ETIOTPOYA TOUC OTO . Respiration,
n p on , S Assimilation, decomposition, .
G[ﬁlOTIKO T[€pI[5C1AAOV. photosynthesis excretion Burning
of fossil fuels
Reservoir ¢

Reservoir d

. Inorganic Inorganic

materials materials
available Weathering, unavailable
~as nutrients erosion ~ as nutrients
RS s
Atmosphere, P»  Minerals
soil, water Formation of in rocks

sedimentary rock

A Figure 54.16 A general model of nutrient cycling. Arrows
indicate the processes that move nutrients between reservoirs.



H moodéTnTa Twv UdPATHWY TOU
PpiokeTal oTnv atgéoyaipa ava ndaoa
OTIYUN UTopEi va KAAUWel Thv emipaveia
Tn¢c 'n¢ o maxoc 2,5 cm.

OAMAo 10 M0006 TOU UTAPXElI OTNV
atgoopaipa wéPtel Kal eravas€arpilerai
25 popéc kaOe xpovo

O kUKAoc¢ Tou Nepou




H xapakTnpioTikA d1apopd amod Tou¢ AdAAouC KUKAoUG eival 0TI To vepo ae KABe oTddio
TOU KUKAou uTtdpx el Tavta wg H,O
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GLOBAL CARBON CYCLE

Atmosphere

Geosphere
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Fossil fuels
5-6

Vegetation

) Atmoépﬁero

Figure 22.5 = The global carbon
cycle. Boxes show the sizes of the
major pools of carbon, and arrows
indicate the major exchanges
(fluxes) among them. All values
are in gigatons (Gt) of carbon and
exchanges are on an annual
timescale. The largest pool of car-
bon, geologic, is not included be-
cause of the slow rates (geologic
timescale) of transfer with other
active pools. (Adapted from Edmonds

1992.)
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THE GLOBAL CARBON CYCLE
All values in gigatons of carbon per year

Atmosphere: 750 (in 1990)

Photosynthesis: + 3.5 per year

102

Respiration:

Physical s 50 Deforestation:  Fossil fuel use:
chemical ‘ ' 1:5 6.0
processes: 92 | e
o Physical and Decomposition:
chemical

processes: 90

) . e, Bista, soil,
.~ fitfer, peat..2000 .

Aquatic ecosystems Terrestrial ecosystems Human-induced changes

FIGURE 51.11 The Global Carbon Cycle
The arrows in this diagram indicate how carbon moves into and out of ecosystems. Note that deforestation
and fossil fuel use are adding 7.5 gigatons of carbon to the atmosphere each year. Of this 7.5 gigatons, two

are fixed by photosynthesis in terrestrial ecosystems and two are fixed by physical and chemical processes in
the oceans.



Etnoia ameAevbépwaon CO, (10'3gr)

METPNON TNG CLYKEVTOWONG TOL
athoo®aipikov CO, oTO OPOG Mauna

H ameAevBEpon CO, AOYG Loa Tng Xapang, avamapioTa 1n
TNG EKPETAANELTN TGV OPLKTOV OLYKEVTPWOT ToL CO, OTO BOPEIO
KALTIUWY KAl TNG nuiopaipio. Havgnon 1ou CO, exel
AT08ACWONG ALEAVETA OQV ATTOTEAECHA TN OTASIAK HETABOAN
CLVEXDC ATTO TO 1860 TOL TTAYKOOUIOL KAIUATOG TTOOG

LWYNAOTEPEC BEPUOKPATIEG.
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Height (m)

30

20

Changes in CO; concentration (PPM)

“Fab. Mar, Apr ! May g Jum:nr:m:‘u\yl Augl sm' Oct
Figure 22.4 = Variation in
atmospheric concentration of
CO, during a typical year at
Barrow, Alaska. Concentra-
tions increase during the win-
ter months, declining with the
onset of photosynthesis dur-
ing the growing season
(May-June). (Adapted from Pear-
man and Hyson 1981.)
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Figure 22.2 | The carbon cycle as it occurs in both terrestrial and aquatic ecosystems.
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Nitrogen in atmosphere (N,)
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Figure 22.8 = The global nitrogen cycle. Each flux is shown in units of 10'? g N/yr. (Adapted from

Schlesinger 1997.)
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Ta guTda pttopouv va mpooAdpouv To PWaPopo HoOvo
UTtO Hop®n uAATOOIAAUTWY PWOPOPIKWY IOVTWV.
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Figure 22.10 | The global phosphorus cycle. Each flux is shown in units of 10'? g P/yr. (Adapted from
Schlesinger 1997.)
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O = oxidation

r = reduction
m = mobilization
im = immobilization

Figure 22.11 | The sulfur cycle. Note the two components: sedimentary and gaseous. Major sources
from human activity are the burning of fossil fuels and acidic drainage from coal mines.



Wet and
dry deposition
90

Transport to sea

20
g Transport to land
4 SRR ey
Biogenic y AN e
gases 180’1 . 144 ~ 16 . 5
’, - o N . \\
130 Deposition Sea Biogenic
salt gases

Oceans

F’%gte Hydrothermal sulfides 96

Figure 22.12 | The global sulfur cycle. Each flux is shown in units of 10'% g S/yr. (Adapted from
Schlesinger 1997.)



Sulfur transformations in nature '
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A Figure 54.18 Review: Generalized scheme for
biogeochemical cycles.
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FIGURE 51.9 Temperature and Moisture Affect Decomposition
Rates

In boreal forests, decomposition rates are limited by cold soil temper-
atures. The input of detritus into the soil thus exceeds the decomposi-
tion rate, and organic matter builds up. In tropical rain forests, warm
temperatures allow decomposition to proceed rapidly so that organic

matter does not build up.
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() The concentration of nitrate in runoff from the deforested watershed was 60 times greater than
in a control (unlogged) watershed.

A Figure 54.19 Nutrient cycling in the Hubbard Brook Experimental Forest: an
example of long-term ecological research.



