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1. TenaeHIUM U3MEHEHUS XapaKTEPHBIX BUIOB 00JIee I0KHBIX 30H - IIUPOKOJIMCTBEHHBIX JIECOB M JIECOCTENHN PaIUKaIbHO
uHble. BMecTO eIMHOTo TpeH 1a 3/1eCh OTMEUEHO JIBa MPOTUBOIIOIOKHO HANpaBIeHHBIX. YacTh TaKMX BUOB pacceseTcs K
CeBepy W/WUJIN JEMOHCTPUPYET HEKOTOPBIA POCT MOMYJISAILIUMA, Ipyras, HA000pOT, COKpaIiaeT YUCICHHOCTh U apeall, OTCTymas K
IOTY U I0T0-BOCTOKY. B pe3ynbprare mexay "mpuxoasmmumu" u "yXoaauMu BUAAMHU 3TON IPyNHIbl B HAILIEM PETHOHE
coxpansieTcst Hekuii 6ananc. K mepBbsIM OTHOCSTCS 3Mees1, 6anobaH, KOOYUK, JOMOBBIN ChIY, BUAUMO TAKXKE Y0, 3eTIEHBIHI
JISITEN, CU30BOPOHKA, Ca/I0Bast OBCSHKA, KO BTOPBIM - CTEITHOM JTyHbB, 30JI0THCTA IIyPKa, MyX0JIOBKa-0eomeika, CpeTHHMA
NECTPBIN U CUPUNUCKUHN ASTIIbI, TOTyOas Ja30peBKa, IyOOHOC

BeCl'[03BOH0‘lele, pacceiigioniuects B IlonMocKOBBLE B CBSI3HM C MOTENJIEHHEM

2. TOU BAXKHBIK MOMEHT -
I[py KJINMAarTa.

YKPEIUISIOT CBOY MO3UIIUU B
CEBEpHBIX Ipesesax apeasna u/uin

PACTIPOCTPAHSIOTCS K CEBEPY Te [Téctpas 6poH30BKa - "mpomia" peruoH c rora Ha cesep B 1970-x - 1980-x,

TUIaCTHHOKPBLT - B 1980-x - 1990-x, 6oromon u apruona bpronnuxa - B 2000-x -

BU/bI HTUPOKOJUCTBCHHBIX JIECOB U 2010-X; B HACTOAIIEE BPEMS - CAMbIE CEBEPHbIE HAXOJKH JUISA BCEX HUX - YIKE
JIECOCTENH, KOTOPhIE CMOTJIN cesepree [Toxmockosbst (Kocrpomckas, Banoscekast, Kuposckast obnactu, nécrpas
"BBIATH" U3 HCXOMHBIX OpoH30BKa - "nobpanace" 10 OHexckoro ozepa B Bonoroackoii obnactn).

KopoTkoKpbLIbIH NECTPSIK U cTENHas CKous - nosiBuiauch B 2000-X, HO oka
BCTPEYAIOTCS TOJBKO Ha ore [10IMOCKOBbs (I10 IPAHUIIE JECHON 30HBI).
aHTPOIIOTCHHO MPEoOPa3OBaHHbBIC TUTraHTCKYIO CKOJIMIO JIOBHJIM HECKOJIBLKO Pa3s B OKPECTHOCTSAX MOCKBBI U B
(cazmbl, mapku, 3a0pOIEHHbIE i

T meeeeamn « e
Kapbepbl, KPYITHBIE MACCHUBHI

cenpxo3yroauit). [1o Huwm,
COOCTBEHHO, U IPOUCXOJIUT
pacceneHue, 4To 0COOCHHO
XapaKTEPHO /7Sl TaBHO
ypOaHU3UPOBABIINXCS (M CHITBE
MPOJBUHYBILIUXCS Ha CEBEP)
JIa30peBKU U JyOOHOCA

MECTOOOHMTAaHUI B a30HAJIBHEIC,







DoTorpauu HEKOTOPHIX PACCEIAOIIUXCH H0KHBIX 0a004eK.

[TepnamyTpoBka-nadHa u roryOsiHKa-arecTHC -
HayaJM pacceisaThes ¢ cepeaunsl 1970-x,
CyBOpOBKa - B koHIIe 1980-x, monukcena -

MOSIBUJIACh Ha TpaHuIle ¢ Ps3aHcKo# 00nacTbio,

BUIMMO, B KoHIIEe 1990-x (a B HacTosIIee BpeMs
3acenuiia qoauHy OKM B Ipesieniax BCero

JIyXoBHIIKOTO pailoHa U CTaJIa MOSBISATHCS Ha
rpanutie ¢ KogoMeHckum).

[TepByto ranarero BCTPETUIIN B IOJIUHE PEKU
[TonocHu, Ha rpanuiie ¢ Tynbckoil 06acThIO B
cepeaune 1990-x, a romyOssHKa-TEP3UT cTala
MOSBIISATHCSA TaM ke, o HaomoaeHusm A.C.
Ma3zoxuHa, TOJbKO B CAMbI€ TIOCJIEIHUE TOJIbI.
B nacTosiiee BpeMsi CyBOpOBKa HaJIEKHO
3acenuia 1KHbIe paiioHbl [IomMOCKOBBS 1
nonnHy OKH, CEBEpHEE BCTPEYAETCS €AMHUYHO,
XOT$1 3aJIETHI U3BECTHBI BILUIOTH JI0 HOra
Bonoroackoii oonactu. B otinumne ot Heé,
rajarest 10 CUX IOp BCTPEUAETCS €AMHUYHO,
XOTsI BIIOJTHE OOBIYHA B Ha 1ore TYIIBCKOM,
Psizanckoit 1 Huxkeropopckoit oGnacreit.
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Temperature as a potent driver of regional forest 3 '
drought stress and tree mortality
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B nuHamMuke Bcex 0MOMOB IVIAHEThI KPUTHYECKH BAKHbIII MOMEHT — AHTPOINOTeHHOE HAPYIIIEHHE:
YCUWJIMBAIOT €T0 JIFOJU WM, HA000POT, MPEKPAIAIOT; a TO U «BKJIAJBIBAIOTCS» B BOCCTAHOBIICHUE MPUPOTHBIX

«T'eorpaduueckoe monoxeHue “ocTpoBoB” cooO1ecTB?
OMYCThIHUBaHUs cpaBHHUBaeTcs B CeBepo-
3anagHoMm [Ipukacnuu B mepuobl
1985-1991 u 2011-2017 rr. (puc. 3a). N
SIpxo BeIpakeHHBIN “OCTpOB”
AHTPOIIOI€HHOTO MPOUCXOKIACHUS 49)
CyLIeCTBOBaJ BOIU3U 6uochepHOro '
3anoBegHUKa ‘“UepHble 3eMn” B MEPBBIi
nepuosa. Taxke 3apoxaaromuecs
“ocTpoBa’” HAONIONAINCH 3aMagHee U 48,
CEBEPO-3anaJHee OT HETO.
duToMenuopaTUBHbBIC MEPOIIPHUSITHS B
1990-x romax, COBIaBIINE C BIaKHOM
(diykTyarnuen KiMMara, U CHIDKCHHE 47
AHTPOTNIOTCHHOW HArpy3KH Ha IMacTOMINa
M3MEHWJIH CUTYaIlMIO BOJIM3H 3aI0BEHUKA
B nocuexayriue roasl [14]. Hosoe
yCHJIEHHE TIepeBbINiaca B IEpBOM
necatunernn X XI B. BbI3BaIO o6pa303aHﬁ@
HOBBIX “OCTPOBOB” Ha MacTOMIAX HA
JleBobGepexne u [IpaBobepexne p. Bonru
[8, 13]. [Ipeanoceuiku 00pa3oBaHUs
“OCTpOBOB”’ BO3HUKJIM TAKXKE Ha 45
MyCTHIHHBIX macToumax KaiMeikum n i
AcTpaxaHckoi obnactu (cM. puc. 36)» im
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Moctymina B peaakumio 26.04.2018 r.; nocie zopaGotki 26.08.2018 r.; npunsTa B neuars 21.09.2018 r.

Puc. 3. “OctpoBa” omycThiHMBaHMS (TEMHBIE OTTEHKM Kpacok) Ha Teppuropuu Cepepo-3amaaHoro [Ipukacnus: a — me-
puon 1985—1991 rr.; 6 — nmepuon 2011-2017 rr. UHTEeHCUBHOCTb ONMYCTHIHMBAHUS (IlIKaja) BO3pacTaeT C yBeJIHMYEHHEM
OTpPULIATETLHOTO KO3 (UIIMEHTa KOPPEISIIUN MeXAy anbbeno u TeMrepaTypoil OBepXHOCTH.

Ludpamu obo3HaueHwl: / — rocymapctBeHHas rpanuua Poccuiickoit @enepaumu; 2 — rpaHulia CEBEPHON MYCTBHIHMU,
3 — OuocdepHblii 3anoBeAHUK “YepHble 3eMIH .
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Accelerated dryland expansion under
climate change

Jianping Huang &3, Haipeng Yu, Xiaodan Guan, Guoyin Wang & Ruixia Guo
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Erratum 26 June 2020. See Erratum.
RESEARCH

FOREST ECOLOGY «CBoit» MUKPOKJIMMAT IO I1OJIOTOM I/I3MCH‘II/IBeI\/’I, YUCM CABUI' MAKPOKJIIMMATA KCHAPYKU». IToka

Forest microclimate dynamics drive plant responses COXpaHSAETCS MEPBBIi, JIEC YCTOHUUB KO BTOPOMY, @ 3TO 3aBHCHUT OT OTCYTCTBHUS HAPYIICHHIMA
to warming
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Bcesikoe HapyIeHue — OMYIIKH, TapH, MSITHA PEKPEAIIMOHHON TUTPECCUH, OKHA» U CYXOCTOW B MECTaX HaIaJACHUS
¢duToaroB — Bcé 3TO MpeBpaIIaeT MaCCHB M3 CTOKA YIIEpoia B UCTOYHUK. Takke KaK HapyIIeHUE BIAKHOCTHOTO PEKHMa —
3a001a9MBaHUE JIECOB M OCYIICHHUE O0IOT
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Persistent collapse of biomass in Amazonian forest
edges following deforestation leads to unaccounted
carbon losses
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Bo3MoOKHBIE BADMAHTHI NPOUCXOASILEr0, OT
«OAHOHHUTOYHBIX» K 00Jiee CHCTEeMHBIM MOJEJIIM

Climate-Carbon Cycle Feedback Its from the C*MIP
Model Inte:
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AKCIIAaHCUU OMOMOB C O0JIbIIel (huTOMaccou, OOJbIICH O 6.0+ ~
J10JIEH 0OJIOT B CTPYKTYpE JaHamadTa 3a CUET «CHKATHS © 40 -
6I/IOMO]3 C MEHBbIIIECH, HE TOBOPS YK O POCTE -g 565 ]
YPOXKAUHOCTH /X KyabTyp. «IloTemnenuey» a "o
IPEOJI0JIEBACTCS MITM OKA3bIBACTCS MOJI0KUTEIbHBIM g
(akTopom. & -2.0
4.0 4
1. banancoBasi MoJiesib — BBIOPOCHI MTAPHUKOBBIX Ta30B U i
UX CIEACTBUA (TYMUIHOE U apUIHOE TOTEIJICHUS B -6.0 _— s s
Pa3HBIX YACTAX IJIAHETHI) YCUIUBAIOT HE TOJBKO 1850 1900 1950 2000 2050 21C
doTocunTe3, HO U nbixaHue. Kak «pacropsasaTcs» O O M il e s o i Sl v o

pPAaCTECHUS JOMOJHUTEIIBHBIM KIMMAaTUUYE€CKAM PECYPCOM,
rje OyJIeT «IIO3EJICHEHUEY, a TAE HET, ONPEAeIIsieTCs
cajibJ10 000X, 3aBUCSIIUM OT JOKAJIBHOTO KJIMMAaTa, BO
MHOTOM (POPMHUPYEMOTO CAMOM paCTUTEIBHOCTHIO, €€
COCTaBOM, IMOKPBITUEM, BBIMTAJICHUSIMU U3 BO3AYyXa U TIP.
DTO HE KaJIbKa C IUIAHETaPHBIX U3MEHEHUH, OH B
LIAPOKUX TIPesiesiax OT HUX HE3aBUCHUM.

. Land Uptake Difference (GtC/yr)

2. Beiopocst CO, — nuIiib OMH U3 aCIEKTOB

12.0 : i 1 ‘
IPOrPECCUPYIOIICTO HAPYIIIEHUS IPUPOAHBIX OHOMOB. ) 1850 1900 1950 2000 2050 210C

HanvimteHyasie YSKOCcTeEMET DEATUDVIOT HA HUX Tak Y9TO




Gross forest
GHG emissions

MtCO,e yr™' (2001-2019)
0.21

Gross forest
GHG removals

MtCO,e yr' (2001-2019)
-0

. -0.089

Net forest
GHG flux

MICO,e yr™' (2001-2019)
I
-0

-0 OR7

Article | Published: 21 January 2021

Global maps of twenty-first century forest carbon
fluxes

Nancy L. Harris &, David A. Gibbs, Alessandro Baccini, Richard A. Birdsey, Sytze de Bruin,
Mary Farina, Lola Fatoyinbo, Matthew C. Hansen, Martin Herold, Richard A. Houghton, Peter V.
Potapov, Daniela Requena Suarez, Rosa M. Roman-Cuesta, Sassan S. Saatchi, Christy M. Slay,
Svetlana A. Turubanova & Alexandra Tyukavina

Nature Climate Change (2021) | Cite this article

1998 Accesses | 441 Altmetric | Metrics

Africa Asia
Demacratic Republic . Indonesia
of the Congo
e || | -
tvory Coast T Malaysia
Mozambique ' China
Angola * Myanmar

Other countries - Other countries

North America/Central America/Caribbean

Sweden - United States
— - Conan
France ' Mexico

1
Spain Nicaragua
1
Poland Guatemala
Other countries * Other countries
Australia . Brazil

I ‘.._..*..5 *..,,,{

Papua New Guinea * Bolivia
New Zealand I Colombia
Solomon Islands * Peru
B Annwal gross removals Brunel ’ Paraguay
. Annual gross emissions
I Annual net fiux Other countries ' Other countries
-2,000 -1,000 0 1,000 2,000 -2,000 -1,000 0 1,000 2,000

Average annual flux (MtCO,e yr™)

a — BAJIOBBIE TOJIOBBIC BEIOPOCHI TAPHUKOBBIX TAa30B; b — BajoBoe
TOZI0BOE MOTJIOIICHUE MTaPHUKOBBIX T'a30B; C — YHUCTHIN TOA0BOM
MOTOK MapHUKOBBIX Ta30B. 3HAYEHUS B JIETEHE OTPAXKAIOT
CPEIHET0/I0BOM MOTOK MAPHUKOBHIX Ta30B



«I100anbHOE 03esieHeHUue»? «3apacTaHue MYCThIHb»?

Article | Published: 11 February 2019
China and India lead in greening of the
world through land-use management

Chi Chen &, Taejin Park, Xuhui Wang, Shilong Piao, Baodong Xu, Rajiv K.
Chaturvedi, Richard Fuchs, Victor Brovkin, Philippe Ciais, Rasmus Fensholt,
Hans Temmervik, Govindasamy Bala, Zaichun Zhu, Ramakrishna R.
Nemani & Ranga B. Myneni

Nature Sustainability 2, 122-129(2019) | Cite this article
13k Accesses | 77 Citations | 1744 Altmetric | Metrics

oy

) .
W AN "

Trend in Annual Average Leaf Area (% per decade, 2000-2017)

l .
<8 -4 0 4 8 12 =216



... = BBIBOABI, J€JI1a€MbI€¢ U3-3a UCII0JIb30BAaHUA TO/JIBKO yIlOﬁHI:IX KPpUTEPUECB, BMECTO BCEX
OTHOCH 2 j

(a)

-

Trends o "
B <02 %
B 02--01 "y
B 01-00s -
[ 005004 Lo
[ 004- 003 Pl e
[ 1.003..002 )
002001 e
001.001
[ loo1.002 )
N 002-003 A
4 I 003004 o)
I 004005 kY
o8 I oos -0 X
-°|-°1 (o)

Standardized anomalies

[ Precipitation
ol — NDVI

Fig. 5.4 Standardized June-October Sahel precipitation anomalies (10°-20°N and 20°W-10°E)
from 1900 to 2011 (doi: 10.6069/HSMW2F2Q) and standardized NOAA AVHRR NDVI
anomalies for the same region from 1982 to 201 1. Both indices show a similar temporal pattern
(Pearson’s linear correlation coefficient: 0.82) for the three decades of overlap, illustrating the
strong link between rainfall and vegetation greenness. Temporal trends in both vanables are
positive since 1982; at a secular timescale, however, the rainfall trend is negative.

Fig. 5.3 Regional trends in a mean annual NDVI and b mean growing season (July-October
NDVI, derived from the NOAA AVHRR time series 1982-2011 (GIMMS 3G dataset) (Pinzo1
and Tucker 2014), show predominantly positive trends in the Sahel and Sudan zones. Note thi
differences in snatial natterns of greening depending on inclusion of annual or seasonal NDVL

Fig. 55 Locaton of field sits of published studies (sce Sects, 53.1-5.33) of woody vegetation
change inthe Sahel and Sudanian zones: a siks of studies using historical data, b sits of studies
using size class distibutions, € sites of studies using ethnobotanical knowladge, d sites of studies
using high resolution remote sensing imagery
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Fig. 5.9 Spatial overlay of the direction of changes in woody vegetation abundance as observed
on the ground and of a binary map of satellite-observed greenness trends (greening vs. not

3aCTPOMKH C MoXapamH, 100
BOCCTAHOBJICHUS, IIPU T1OCAJKE JIECOB.

greening) for a subset of study sites in central Senegal. Ground observations of decreasing woody
vegetation cover appear to dominate throughout the area, whether coinciding with the
satellite-observed greening trend or not.
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vegetation abundance that spatially coincide with satellite-observed greening and not greening
respectively. Satellite-observed greening—represented by growing season (July-October) trends
in NDVI from 1982 to 2011—dominates by 65-35 %, whereas on the ground increase in woody
cover was observed in only 10 sites compared to decrease in 187 sites.
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FIG. 4. Advance or retreat of the Sahara Desert over the 1902-2013 period, seasonally. The
dashed (solid) brown lines denote the 0.274mm day ' precipitation isolines in the synthetic
1902 (2013) precipitation map obtained from the endpoint analysis (cf. section 2). The brown
(green) shaded areas denote desert advance (retreat). (Note that the observed precipitation
distribution at the period endpoints cannot be directly used as it includes both interannual and
decadal-multidecadal variability components.)
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FIG. 3. Linear trends in seasonal precipitation over the African continent during 1902-2013, from
the 0.5° resolution GPCC dataset (mm day ' century ). The nonuniform contouring and shading
interval is indicated via the color bar. Thick solid brown contours mark the 0.274mm day ' cli-
matological precipitation isoline, and brown hatching indicates regions where climatological pre-
cipitation is below 0274 mm day ' (or 100 mm yr~')—a precipitation threshold used for defining
the Sahara Desert. Fields are shown after nine applications of the 9-point smoother (smth9) in
GrADS. Trends significant at the 95% confidence level are denoted with black dots. Major rivers
are shown in thin blue lines and country boundaries in thin gray lines.
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Changing climate both increases and decreases
Europeanriver floods
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Pernonanbhbie paznuyus B TpEHAaX N3MECHEHUS
MaKCHUMAaJIbHBIX pacxon0B Bozabl B EBpomne 3a 1960 —
2010 rogpr. CHHUM OTMEUEHO YBEIIMYEHUE
MaKCHUMAaJIbHBIX PAacX0/I0B BOJbI, KPACHBIM —
YMEHBIIICHUE PACXO/IOB (B MPOIICHTAX 32 ICCATUIICTHE).
1 — Cesepo-3anannas EBpona: ysenuuenue
KOJIMYECTBA 0CAJIKOB U BIAXXHOCTHU HNOYBEI. 2 — HOkHas
EBporna: yMeHbIIEHHE KOTMYECTBA OCAAKOB U
yBenuueHue ucnapenus. 3 — Bocrounas Espomna:
YMEHBIIIEHHE CHET03aracoB U 0oJiee paHee CTanBaHKE
CHEXHOTO MOKpPOBa

HBMGHCHHH, BBI3BAHHBIC IIOTCIINICHUECM, KIIOYHBI: Kakou 13

OTKJIMKOB HHU BO3bMH, B 3aBUCUMOCTHU OT MECCTHBIX 00CTOSITEIILCTB

Ha OIHUX TEPPUTOPHUSIX UAYT B OJHY CTOPOHY, HA IPYTUX B
MPOTUBOIOJIOKHYIO, YBEIUUUBAS OOIIYI0 MO3aUYHOCTb.
COBOKYIIHBIN PE3YJIBTAT CKIAJBIBACTCS KaK PAaBHOACHCTBYOIIAS
TeX W IPYTHUX, T. €. JJOKAJIbHBIN (DakTop (OMOIIEHO3BI, KITUMAT U
HapyIICHUs ) BaXKHEN OOIIEIIIaHeTapHOTO U3MEHEHUS
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OOparHble CBA3U ¢ OMOLEH03aX, UTHOPUPYEMbIE B 00JIbIINHCTBE KIMMATHYECCKUX MO/eJIeH,

e T. K. €II€ HE OLleHEHBI KOJIUYEeCTBEHHO

Terrestrial ecosystem carbon dynamics and climate feedbacks
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— MTOBBILIEHNE AKTUBHOCTH
MHUKpPOOHOTO MeTabon3mMa
IIPY IPOTAUBAHUH
BEYHOMEP3JIbIX [I0YB => UX
JOTIOJIHUTEIIbHBIN HarpeBa u
OosbIIast dMUCCHS YITIEPO/A B
armocdepy;

— MOTEIUICHUE = YCUJICHUE
pocTa KOpHEN pacTeHU! Ipu
pocTe TeEMIIEPATyp C
BBIJICJIEHUEM B IOYBY
OpPraHUYECKUX BELIECTB =>
pocTa yucia NUTArKUXC
UMU OakTepuil, ycuieHue
Pa3JIOKEHUSI OPTaHUKH, YTO
paHbliie ObUIa CTAaOWIHHOM =
OoJbIIast SMHUCCHS YIVIEPOAA B
armocdepy;

— POCT NEPBUYHOMN IPOLYKIIUH
=> jaedunuT a30Ta B MOYBE =
rpuObI B KaU€CTBE UCTOUHUKA
a30Ta UCIIOJIL3YIOT paHee HE
TPOTaBIIUMNCS JIMTHUH =
00JIbIIIE OPraHUKU
BOBJIEKAETCS B KPyrOBOPOT —>
OosbIIasi AMHUCCUS YITIEPO/a.



Tabna.1. 3anacwl yenepooa 6 necax pasuvix kaumamuyeckux nosicoe (NEESPI, 2004 a, ¢

U3MEHEHUSIMU).
Tur neca [Tnomans, | 3amnac C B 3amnac C B OO0wui OOwuii 3amnac C,
MJIH. I'a nouse, I't | pacrurenb- sanac C, ['t (MI'DUK,
HoCTH, [T [T 2000)
bopeaibHbIe 1509 624 51 675 559
YMepeHHbIe 1040 100 21 121 159
Tponuueckue 1756 216 159 375 428

CTpYKTYPHO-PYHKIMOHAJIBHAS CXeMa IKOCUCTEMbI

Obo3uauenus: BM - 6uomacca; NM - Hekpomacca; MM
- MuHepanbHas Macca; NF - ectectBennsie GakTopsl; AF
- a"Tponorerdsie paktopsl; ANB - anabomuzm; NKB -
Hekpobommzm; KTB - karaGonusm; bsn - GuocuHTes;
exc- IKCKperuu; die - oTMUpaHue; ret - BO3Bpar
aCCUMWJISITOB; Min - MUHEpaIu3alus; gum -
ryMuQUKaIms.




Kopu4yHeBbIi — yrnepof, 3anacéHHbIN B noyse,
3enéHbii — B Buomacce; TEMHO-KOPUYHEBLIN U
TEMHO3€ENEHLIN — HEBOCCTAHOBMMAs YacTb
yrnepoaHoro 3anaca, cepas — Heyrpoxaemas,
CBETINO-KOPUYHEBAs 1 CBETNO3eNéHas —

yrpoxkaemas, Ho BOCCTaHOBUMas

Tropical peatlands ;

I

Boreal and temperate peatlands I
Tropical moist forests (old) EEEEG—_—__
Temperate conifer forests (old) m———
Temperate broadieaf forests (old) II————
Marshes
Tropical dry forests (old) I
Seagrasses IEE——
Temperate conifer forests (young) IR

|
|
i

Mangroves #

Temperate broadleaf forests (young) M
- Boreal forests R
o " Montane grasslands s
B 1 oy gt Temperate grassiands K = recovarabi biomass C
- . Tropical moist forests (young) ! I Vulnerable but recoverable SOC
g Tropical dry forests (young) ™ % Vulnerable but recoverable biomass C
po Tropical grasslands = : SOC not vulnerable via land-use change m Gt
RS o 150 300 450 600
w : C ha™’
o 0.8%- e
o
% . Tropical
5 Trc:g:g:: :ry Tropical paatlands
= 06%- meist lorests .
e C
g Temperale :mesls
o {broadieai and
€ : coniler) ~_ 10 GI
8 04% O
&
& 1 53!
‘3 Boreal » )
£ forests /' © Marshes
8 02%- o
peatiands ®
N Temperate
| Grasslands Patands
0 O'f.’u T ] |
0 1 200 300 400 500

Vulnerable 1 C ha™’

BHenrHmne Kpyru mMokKa3sIBarOT BaJIOBOE COMEPKaHUE YITIEpO/ia B IKOCHUCTEME,
a BHYTPEHHHE - €r0 HEBOCIOJHUMYIO yacTh. [1o ocu abciuce oroOpaxkatorcs
3arachl yA3BUMOTIO YIiepojia B TOHHAX Ha reKTap, a o OCU OpAUHAT - UX
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Yem 110xu «OAHOHUTOYHbBIC TEOpI’lI/I»?

a. CmoTpsT nuib Ha (+)- uiu (-)-3¢deKTs
IIPOUCXOJSAIIETO, BMECTO TOTO YTOOBI
CUMTATh CAJIBJ0, XOTs ACUCTBUS (PaKTOpa 55
HEU3MEHHO JBYCTOPOHHHU.

- =Lower-Income Provinces
e=g== Higher-Income Provinces

0. OpUEHTUPYIOTCS JIUIIb HA METO/IbI, AAIOIIKE
OnmaronmpusATHBIC JaHHBIC JIJIST UX TCOPHH,
BMECTO aHaJIM3a Pe3yJbTaToB Pa3HbIX
METOJIOB, TIPOBEPSIOMINX APYT APYTa, YTOOBI
BBIBOJI JlaBajl HaWJIy4iiee oObsICHEHUE ISt
Pa3HOro pojia TAHHBIX — a HE OJTHOTO,
CaMoro yz100HOro.
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C pocrom konuenTpauun CO, 3K0CHCTEMBI ObICTPEE «CHETANT» HAKONIEHHDIN YIJIEPO/, YeM CBS3bIBAIOT HOBbIN...
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Bpemsa (r)
6. Ceszonnbie konebaums cogepxkanus CO, BarMvocdepe, HANOKEHHBIE HA JHHHIO
MHOrOJIETHEro Tpexjaa (/)
Puc. 15. Casur eHosat BeIe/ICTBHE NOTENICHHA HE BEAET K Oonbiuemy cBmbiBanHio CO,
Obosnavenusn. «ITokazaH OJIHH roIoBOI LHKI (2). 3 — «BECEHHEE MEPEceueHHE HYNIA»: Jara
Hauana npeobiajaHuA (OTOCHHTE3a HAA JBIXAHHEM B TOJOBOM ILHKIE M €€ CIBHI B CBA3H C
noTervieHHeM (KHpHas CTpelKa clepa), 4 — «OCGHHEE NepecedcHHe Hyna»: Jata obpaTHoro
npeobIa aHus IbIXaHHA K e€ CABHT (3kHDHaA cTpesika cnpasa). [Tpoune obo3HaueHns cMm. puc. 15a.
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Figure 1| Estimated growth rate of the global background atmospheric CO,
concentration. Global CO, concentration is estimated from measurements
from the South Pole and the Mauna Loa (Hawaii) long-term monitoring
stations (ref. 17, updated). The black dots represent centred annual averages
calculated at six-monthly intervals. The coloured background shows the
variation of the multivariate El Nino—-Southern Oscillation index. Blue
shades indicate negative phases, and brown shades positive phases, of this

index'®. p.p.m., parts per million.

— FOJIOBOH LHKJI H3MEH €HHS KOHIICH TPALIHii.

«IKOCHUCTEMBI MOTIIOMIAIOT BCE MEHBIIYIO JIOIIO OT TOTO OTPOMHOTO KOJIMYECTBa
YIJIEKUCIIOTO ra3a, KOTOPOe €XKETOAHO MoMagaeT B atMocdepy B pe3yabrare
CKMTaHUS ICKOIIaeMOT0 TOIUIMBA, TPOU3BOACTBA LIEMEHTA U BHIKUTAHUS
pacturenbHOCTU. ECii 10 HEenaBHEro BpeMeHH 0 Mepe YBETHUUEHHUs BEIOPOCOB
CO, B arMochepy MpONOPIHOHAIILHO BO3PACTAIIO M CBA3BIBAHKE €I0 PACTCHUAMH
B xo7i¢ oTOCHHTE3a (B MEHBIIIECH CTETICHH — Tak)Ke (DUTOTUTAHKTOHOM OKE€aHa), TO
Terepb Onocdepa 3a YEIOBEKOM YK€ HE YCIICBAET.

K takoMy TpeBokHOMY BBIBOAY MpPHIILIA FPYINa YYEHBIX U3 Pa3HbIX CTpaH Ha
OCHOBAHHWU UCCIICIOBAHUS CE30HHBIX KOJICOaHUI KOHIICHTPAIUH CO2 B
paznnuHbix Toukax CeepHoro nomymapus. [1o ux gaHHbIM, cooOmIaeTcs, 4To
ycunenue cssbiBanns CO, paCTUTENBHOCTHIO BECHOU (KOTOpAs CTAHOBHUTCS
Teriee U HACTYIAaeT BCE paHblle) GaKTUUECKH CBOIUTCS HAa HET PE3KUM
ycunenreMm Boienenust CO, 9KOCHCTeMaMu B OCEHHUH neprol (KOTOPBIN BCE
Yalie CTAHOBHUTCS aHOMAJIbHO TeTuTbiM). OceHHee BhIJICIICHHE CO2 €CThb
pe3ysbTaT Pe3KOro YCUJICHHUS Mpoliecca JbIXaHHs BCEX OPTaHU3MOB (B TOM YHUCIIE
pacTeHui, HO TJIABHBIM 00pa3oM OakTepuii U TPUOOB) B OTBET Ha MOBBIIICHHE
TEeMIIEpaTypHl.
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Net carbon dioxide losses of northern ecosystems in
response to autumn warming

Shilong Piao, Philippe Ciais', Pierre Friedlingstein', Philippe Peylin®, Markus Reichstein’, Sebastiaan Luyssaert’,
Hank Margolis®, Jingyun Fang®, Alan Barr’, Anping Chen®, Achim Grelle®, David Y. Hollinger'’, Tuomas Laurila'!,

Anders Lindroth'”, Andrew D. Richardson'

* & Timo Vesala'!
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Figure 2 | Eddy-covariance flux data analysis
from boreal sites in North America and Eurasia. A
total of 108 site-years have been aggregated in this
figure. The average (blue) and median (green)
anomaly of ending date of net CUP is shown for
different autumn temperature anomalies binned
into 0.5 “Cintervals. The top horizontal axis labels
correspond to the number ofsite-years and sites (in
parenthesis) in each temperature bin. The bottom
left inset shows the relationships between ending
date of CUP and temperature anomalies. Thereisa
marginally negative correlation between autumn
CUP ending date and temperature anomalies

(y = —1.7x — 0.0087, P = 0.07). If we exclude the
four site-years with the most extreme cold
anomalies (AT << —2 “C), the negative correlation
between CUP ending date and temperature
becomes highly significant (P = 0.03) and theslope
is steeper (y = —2.4x + 0.3007), suggesting that
below a certain threshold of cold anomaly there is
no further decrease in respiration. The top right
inset shows the relationships between autumn
NEP and temperature anomalies. A positive NEP
value indicates an increased carbon uptake.
Autumn was defined as the 60-day interval around
the average CUP ending date for each site. Eddy-
covariance data show increased carbon losses
under warmer conditions, with a temperature
sensitivity of NEP of —3.2gCm 2°C !
(y=—3.17x — 5 X 10 %, P=0.04).



«B paMKkax mpenyoKeHHOTO paHee OCHUUISIIMOHHOTO MexaHu3Ma (OTOCHHTE3a, coriacHO koTopomy accummmsinus CO2 u poToapixanue
MIPENICTABIISIOT ABA PEIUIPOKHBIX COMPSKEHHO OCIMILTUPYIONIUX MPOIIeCcca, KOHTPOIMPYEMbIX IMEPEKITIOYCHISIMEU pruOyno30-oucdocdar
KapOOKCHIIa3bl/OKCUTEHA3HI, IaHO OOBSICHEHHE CBSI3U MEXTy TIIOOATBHBIM MOTEIUICHHEM KJIMMaTa 3eMJTH, B 3HAYUTEIILHOM MepE BhI3BAHHBIM
noBbiieHreM KoHteHTpaun CO2 B atMmocdepe, 1 I3MEHEHHEM H30TOIMHOTO COCTaBa yIIIepoa pacTeHuil. IT0 0OBbsICHEHHE HAXOIUT
MOJITBEPKJICHUE B U3MEHEHUH U30TOITHOIO COCTaBa yIyiepoa roIMYHbIX KOJIEI IEPEBhEB U CBUJIETENLCTBYET O TOM, uTO 10 90-x rT. XX B.
o0orareHue JISTKUM U30TOTIOM 12 yIepoia ToAuIHbIX KOJIEI] IEPEBbEB ObLIO Pe3yNIbTaToM ycuieHus ¢porocuHTeTHaeckor accumumsiiun CO2.
[Tocnenyromiee HabmOMaeMoe pe3koe o0oraieHre yriaepoaa TOAMYHBIX KOJIE H30TOTOM 13, mpo1oimKaroeecs o HacTosIIee BpeMs,
CBUJICTEILCTBYET O TOM, YTO MPOMU30IILIA YTepss KOMIEHCUPYIOIIEH pOIn ®0T00HHT%%@r6@p®amW%rx JIECOB AJIs KJIMMaTa 36MHH§3’5 e
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.1 B IECPBYIO OYE€PEAb — B HAPYIICHHBIX IMPUPOAHBIX COOﬁll_[eCTBaX, OTHOCHUTEC/IbHO HCHAPYIICHHBIC PEarupyrorT
TOMEOCTATHYECCKH, KaK U NpeanoJaarajiocCh.

Breathing of the terrestrial biosphere: lessons learned from a
global network of carbon dioxide flux measurement systems

Article in Australian Journal of Botany 56(1) - November 2007 with 430 Reads ®
Y, Cite this publication

Dennis Baldocchi
1148.08 - University of California, Berkeley
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ITo 3T0i1 NIpHYKMHE PACTUTEIBLHOCTh YeM JaJiblie, TeM Hed((peKTUBHEH PacoPAKAETCH KIMMATHYECKHMH pecypcaMu, TeIIOM, BJIaroi u
BBINAJCHUAMH a30Ta; Jaxke TaM, Ile JHHAMHUKA UX O1aronpusiTHa

N3menenne NDVI Ha 1 rpagyc cyMMapHBbIX TOIOBBIX
TEMIIEPATYP
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Figure 5. Global negative trend in RUE-adjusted NDVI, 1981-2003
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ITO MPOAOIKMIIOCH U yeruauaoch B 2000-2009 rr....

Drought-Induced Reduction in Global
Terrestrial Net Primary Production
from 2000 Through 2009

Maosheng Zhao* and Steven W. Running

Terrestrial net primary production (NPP) quantifies the amount of atmospheric carbon fixed by
plants and accumulated as biomass. Previous studies have shown that climate constraints were
relaxing with increasing temperature and solar radiation, allowing an upward trend in NPP from
1982 through 1999. The past decade (2000 to 2009) has been the warmest since instrumental
measurements began, which could imply continued increases in NPP; however, our estimates
suggest a reduction in the global NPP of 0.55 petagrams of carbon. Large-scale droughts have
reduced regional NPP, and a drying trend in the Southern Hemisphere has decreased NPP in
that area, counteracting the increased NPP over the Northern Hemisphere. A continued decline
in NPP would not only weaken the terrestrial carbon sink, but it would also intensify future
competition between food demand and proposed biofuel production.

Jannsbie 3a 1982-1993 rr
MOKa3ajau HeOObIIOe yBEJUUCHHE
YUCTOW MEPBUYHON NIPOAYRITHHU, HO
3a nepuon 2000-2010 rr. oH
HCCKOJIBKO YMCHBIIINJIACH. ¥
B neaoM, cornacHo UMEIOIITUMC
JTAaHHBIM, MOKHO C YBEPEHHOCTBIO
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Fig. 2. Spatial pattern of terrestrial NPP linear trends from 2000 through 2009 (SOM text S1) (8, 10).




JlonmosiHuTeAbHAS (hpUTOMACCA, KOT/IA MOSIBJISIETCH, TO MeHee MUTaTeJbHa 15 purodaroB —
KaK ¢ KOOBUIKAMH KAH3aCCKUX NMPepuil 1 HAIUMMHU ¢/X KyJbTypaMu
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A. YBennueHue OMoMacchl Tpas, B cpenHeM u 10
OCHOBHBIX BUJIOB, Ha ()OHE ITOTEPH MUTATEIBHON Element

ueHHoctu. B. Tloreps nuTaTenbHOM LIEHHOCTH 3€1EHON
N P K Ca S Mg Fe Zn Mn Cu

MAacchl C pPOCTOM IIPOAYKTUBHOCTH Hpepui (T/KB.M/TON),

cpenueit u 10 ocHoBHBIX TpaB. C. JluHamuka

YUCIICHHOCTH KOOBUIOK, B cpemHeM, U 10 OCHOBHBIX

BUJIOB, Ha ()OHE TaICHHS TUTATCIILHON IICHHOCTH TPaB

(xorma BTOpOE Bo3pacTact, epsoe najgaer). D. O6umme
Rising atmospheric
CO, and human
nutrition:toward
globally imbalanced

KOOBUIOK, B cpeHeM 1 10 OCHOBHBIX BHJIOB, TaJIaeT
TIPOMTOPIIHOHAIFHO CHIDKCHUTO TTUIIIEBON IICHHOCTH
plant stoichiometry? TRENDS in Ecology & Evolution
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Jleca MecTamu pacTyT, HO Ky/Aa 00JibllIe «CheIAKTCSD» OT Beepa (PAKTOPOB HAPYLIEHHI, IOTEeHUMPYEeMbIX MOTeIJIEHHEM
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HBIHEIITHSIS TeMIIepaTypa Bo3yxa, Topt — onTumainbHas s pa3BUTHUS TEMIIEPaTypsl; b
— OTHOIIICHHUE TEKYIIECH TEeMIIEPaTyphl K ONTHMAaJIbHOHN IMTOKa3aHO OTHOCHUTEIBHO
reorpaduueckoil IupoTHl. B aHaN3 BKIIOYEHBI Y€THIPE BPEMEHHBIX MEPHO/a:
UCTOPUYECKUH (CHHME TPEYTOJIbHUKY U CIUIOIIHAS JIMHUS), HACTOsIIee BpeMs (ToJcTas
MYHKTHpHAs JIMHUA), Omkaiiiiee Oyayiee (TOHKas MyHKTUPHAs TUHUS) U Oyayliee
(KpacHbIE KPVTU U ToUueuHas MYHKTUPHAS JTUHHNA).
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Complex responses of global insect pests to climate warming
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Fig. 1. Net population change in North American birds. (A) By integrating population size estimates and
trajectories for 529 species (I8), we show a net loss of 2.9 billion breeding birds across the continental avifauna
since 1970. Gray shading represents + 95% credible intervals around total estimated loss. Map shows color-
coded breeding biomes based on Bird Conservation Regions and land cover classification (I18). (B) Net loss of
abundance occurred across all major breeding biomes except wetlands (see Table 1). (C) Proportional net
population change relative to 1970, £95% C.l. (D) Proportion of species declining in each hiome
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Fig. 2. NEXRAD radar monitoring of nocturnal bird migration across the contiguous U.S. (A) Annual
change in biomass passage for the full continental U.S. (black) and (B) the Pacific (green), Central (brown),
Mississippi (yellow), and Atlantic (blue) flyways (borders indicated in panel C), with percentage of total
biomass passage (migration traffic) for each flyway indicated: Declines are significant only for the full U.S.
and the Mississippi and Atlantic flyways (tables S3 to S5). (C) Single-site trends in seasonal biomass passage
at 143 NEXRAD stations in spring (1 Mar - 1 Jul), estimated for the period 2007-2017. Darker red colors
indicate higher declines and loss of biomass passage, while blue colors indicate biomass increase. Circle size
indicates trend significance, with closed circles being significant at a 95% confidence level. Only areas outside
gray shading have a spatially consistent trend signal separated from background variability. (D) 10-year
cumulative loss in biomass passage, estimated as the product of a spatially-explicit (generalized additive
model) trend. times the surface of average cumulative spring biomass passage.



OTtyero MpoyKTUBHOCTh Ha3€MHBIX
HKOCHCTEM BO MHOTHX MecTax mnajaia naxe B 1980-2000-x rr., korja obmias ¢puromacca u ycBoeHue yrieposa pociu (Bai et
al., 2008)
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Figure 2. Global change in net primary productivity, 1981-2003

Global assessment of land degradation and improvement: 1.
Identification by remote sensing
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Flgure 1, Spatially agqregated annual sum NDVI 1981-2003, p<0.01
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MmeHHO HarpeBaHue, He yBenanuenue konuentpanuu CO, mpespariaet 6010Ta U3 CTOKa yriepoaa
B UICTOYHHK

AGU Advances
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Rapid Net Carbon Loss From a Whole-Ecosystem Warmed
Peatland

N3mepeHHbI yrnepofHbiii 06MeH Ha 6onoTe ¢ 2016 no 2018 rogy.

[Opu3oHTanbHas NMHUS B BEPXHEN YacTu rpa(pm(a O3Hay4aeT nepexog oT

Mean Annual Temperature (°C)

2020.

KPY>KOK - pe3ybTaT Nno KOHTPONIbHOMY Y4acTKY, KOTOPbIV He
nofBeprasnca UCKYCCTBEHHOMY U3MEHEHUI0 MUKPOKIUMaTa.

aKKyMynsiLum yrnepofa K ero aMuccumn. Cepbie TOYKU BHYTpU GUryp

03Ha4yatoT 3KCNEPUMEHTbI C MNOBbIWEHWEM KOHLEHTpaLum yrneKucnoro
rasa Ha (oHe yxe yBenumyusLLeincs TeMnepaTtypbl. [ycTon YepHbIN
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