BXSE ¢

HiEE W

2018/1981aIR S

EIKINR R Fr >4 (0] &




02019 S EINEE
ISBN: 978-92-807-3736-3
Job No: DEW/2220/NA

REAEN
FHRPAILERHEHIES, MEARXATHABRFEF B, TERBUFA, BFIMKE. KE
E IR EZ G R E AE m AT EEE AR SR AR E A H R .

RABRGEREEREHEITA, AE8EAERYBAHEXATETEMFYEN. WERBIFA,
BEKAENEZEFRAAKRHES, RASHNENIGEE. BE#IS: P O Box 30552, Nairobi
00100, Kenyao

AHMYARBHNEZREVRHNERARFAFERPRKEERREEXTEAER. FLHWTHELFBHE
BASENANEMER, FEXTFEOIRNENEMERL. XFHBRYPBERSEN—KEES, B
2[5 : http://www.un.org/Depts/Cartographic/english/htmain.htm

AHRDPRINOBL R AR RAFRRREGEREZRAT . BILESESEHERRHRY X
TEFZmrIER.

©tfE . BAFEESRIREIESRIH,

BiYs| A
KA EREE(2019). (2018M19FRNAREY : EIRIERIFHEE. KEENIRE (UNEP) , WFE,
BRI

Production

Science Division

UN Environment

P.O.Box 30552

Nairobi, 00100, Kenya

BEiE: (+254) 20 7621234

F{E5#: publications@unenvironment.org

ML www.unenvironment.org BAERE2E S
&S E

THEEKIEBSIERIE,

FMBEFITAMBE. FAH
HAREITER § R D EXE
E IR & R B I -




2018/19BNERSH

EIKINR R Fr >4 (0] &







@ O

@

[l

Hil
Hrig

SREWE: ENRTEESHE
BB FIBk ik

ES4Ea i

ENENNA: NEEERETRE
AEEEH

ZE

ERERE: BRFRIPEMSHEERIRR
EXBRENESRGEMEREX
EHHELNNE

WIEREMRA R
ARFREREIRE BIR

SE

FTEFELIRERN: BRSBEERTARERNEESRS
MR

RLRIR AR BERRRMERNBEER

P X F R L KRR MAIIAIR

FHRE S FMY R’

S 3

REE: NREFRSRERBELEZF
EIREMEK

RBIE ) EF1E N A >R A (6]
KRR R AR A SRR T R

B E B ERR R LR TT
SE

ENSBEZUERTHENMENAR
AAREN AR

1.5 CRIRZ R R oK S8 AR
S 3k

10
10
12
16
18
20

24
24
26
30
32
34

38
38
40
44
46
48

52
52
54
58
60
62

66
68
73
74







02 E—N+F, FBERXR - 1518 (Fritz Haber) FI-R/R - {1

(Carl Bosch) XFAMEENFHRFLN T —MEMA. KMELE
FERARNGZE. RN EBED T RENRREE>, NMEET
SRR ZHAREERNFERATHMKNETE. AES
FEHAMNE2000Z ETHEERR KB RE D FHEFRISHILNN
TEIRE, SRBINN=ESR, EM X" BRMESHEEER
BKEFRERL .

WEREMFFIAAL " AKM" Nz a4 s R B IEK &R
AEEILTFEREER, AXSEERRNEELE AR REER70
B HANEH LT T H3k75% A LRIFEMIRTE, FFkAZET £t 7
93% L LR A AN HATAMIGI R TEDBRIRIZE, mERAELHRE
NEFER (BEENZFEENE) EarImET,

FE, AREEFSBOMNER. SHMVGARHME SIS EREERFSIE, UBEMTIEE
MYt S EFFREFZERT R IMAF 0@, Hrh—Lio) 35 g8 kiR A N AR A I 7E KB A3
BEARX, MA—LE N ZRKAEFEREIE, 51085 £SO RECFRIR TR D= S—
PEE—RGR, KRTAXEEYEFHT-ENENENEINGR. BERAXEFTHNRE—1E
SHEEUENAR, O THRNREETE S G =S A1 E B AR Rt 5o

BEREERT —LFHE. EMEHEHEIN—F, NNREESkMNEEXTZEEFBHN.
aPE. ENEMRE, ZNEAFIHDRRRAIRES BRENERNFHEE. R, AMEMBEMENE
F R R R C A B AR A FHRER AIEA LR IE AN AN, XEZEENTEIRZFIRE.

BlAHR e REEN @B NMZRER], TRE(NMTHTIER, TRBANESKEREEED FEREIIT
T, BNABEFEER(NAMRREEZ KBZIMEIXE. EBTAFTRNITHIERES N, HA6E
BRIBRTARR, FHHERBERKXNAEAURFINGROBRTTR.

il

FRET - W7 Joyce Msuya)
RIERITER
BEEREE



AREWE: EMZTESHIR

BEEE
Bartlomiej Kolodziejczyk, H2SG Energy Pte. Ltd., #7fnif
Natalie Kofler, EfE@EYEMR, HHEXFE, RENE
W, EE

ERAMERA
Marianela Araya, (E#MSHEMERZAY , KEFIR, ME
X

James Bull, BRAMEER, ERFEHTAZRNTOK,
EREN, EE

Jackson Champer, £¥FITSITEEYMFER, BERRK
=, A4, XE

ChenlLiu, £MFEit 5IHEEYFER, BERRKE, 44
W, =E

Yongyuth Yuthavong, ZEERMFHALEE, BF
fefe, Z&E

EEEERE: BRFRIPEDSHEIHRE

BHEEE
Gary Tabor, REFFHMSMARIFFL, KRRXEM, £EH
RIW\AMERA

Maya Bankova-Todorova, f2FBREAF EREYF{RIFE
%, Mmiltt, A ABRKEEKE

Camilo Andrés Correa Ayram, TFJLLKIDHEEYEIR
HRAT, WEK, S

Leticia Couto Garcia, BIEEBREEAAE, KikE,
B

Valerie Kapos, Bt&EIMEE-HRAFENA L, QI
BE

Andrew Olds, M= ETREZEE, HLtBEXE, SEE
R, BXFI

lleana Stupariu, MIEFR, HMPEHFERE, TLRT

TEELXERY: FRSIEEETAEIERATE

HEEE ‘
Hans Joosten, f&#ikETFL/RIERZE & KETR/RELX
FRFERD, BHXETR/RE, EE

BEAfERA

Dianna Kopansky, BX&EREE, ITE, 5T
David  Olefeldt, KA. apfIINERIFEER, REBR
W, M/RIGERE, MEX

Dmitry Streletskiy, HIEZ, FFiatERiiKE, EEWE
X, =H

REE: NRBHSREIRBEREZG

HR{EE

Mark Sutton, E&FGAKXHL, ETE, ®KE

Nandula Raghuram, EEMNRKZE, FEE, HE
Tapan Kumar Adhya, FHIITAEARHZRET, HERH
R/R, REFER, ENE

REBAMERA

Jill Baron, EEMFIAER, RBRZN, EE
Christopher Cox, BxEEINEE, AT, 5RIE

Wim de Vries, FAETIRAE, BRTIR, =

Kevin Hicks, HT{EEF/REEINEMRRT, A%, EE

Clare Howard, &£&5KXHIL, ETE, ®E
Xiaotang Ju, RUFEEIRERZZER, FENRIL X
Z, =, vE

David Kanter, 2AREMNZFEZER, AHKZE, AHN,
ESES|

Cargele Masso, ER#BERUHARE, FEMN, EBH
FI3E



EXRA=HRER, ZEHFSHINE
Hr, BA
ERAHFHEEEEERLD, IR

B, ZfIISGETHEN, &5, HE
EZREITEE, BF, 7=
, EFRRARGED AR, Rk

7, EihF
HEEE
HESREREMER, B8, &
5|
BBAFIERA

ERSRBNRFRFR, FiE, HE
INMEIRRIEHT, HRUBRIBETFR,

AR, wmt
BB R REIE TR,
BKeEHEE, IFE, 5RI

#, &E

FFRUNG G :

Alexandra Barthelmes#lCosima Tegetmeyer, &#hKHT
R/REEIBZES L, #E; Marin  Klinger, EZRIKE#1E
Fuly, BB ZM, £E; Salome  Chamanje. David
Cole. Nicolien Delange. Angeline Djampou. Philip
Drost. Virginia Gitari. Jian Liu. Ariana Magini. Nada
Matta. Pauline Mugo. Susan Mutebi-Richards. Shari
Nijman. Andreas Obrecht. Samuel Opiyo. Moses
Osani. Roxanna Samii. Rajinder Sian. Nandita Surendran
FlJosephine Wambua, Bx&EINES

i {E mija)

Maarten KappellefIEdoardo Zandri, Bt & EINEE

HI{EHIBL

F4%%: PinyaSarasas, BxEENEE
BARZHE: Allan Lelei, BEEEIREZ
FYREE : Alexandra Horton, ZEE

B . i%itFHERR
ZEARiZit: AudreyRingler, BFEEIREE
#I&: Jane Muriithi, BFEEINEE

EP
X EERNTELER/IEDRIKRZR/NTE, 1SO
14001:2004-IAIE



24

ENEEE: 000
R RIN Y S RO TR
X ERENESZ G ERERER

KERBE "X, BEEEHNT IR,
BRERETZEWN. EEICEEN, EHSN5E
FRNEEESENBHE. FEHYABEN
BIABHFREMS B A B MR, B Hi shAYAAR Sk
. EREERLOL, BERERITHE, Wy
MRARN. BEEAMMHIETEEMNES
WRE, WA T BEAREFNHESREEBRFAL
TIMEWNER . ' BRI S RFELRNERE
FL A E th A AR BRI RE B L A BT A —
EED, 2 IMZRAEME. ¥ XE. FBRM
HOERIKHIRE N ERE AN IR E R KL
BB RS o

B J 5 ALEX_ UGALEK / Shutterstock

B RRAL 2 Bt = A B AN A SRV ER . MRt
TR R A= MERIE: WM R ERA R D
FRENTHE, NRESHBEREMINZ, 55
HRAPOATHRBEXNTFRES, X8 "B5H
Re” o *¢ IRy, HERRE/NEIWSBIRERE
TR MFAFEIR D, SIS MBIR 6]
B E(ERAR. MR IBSEDEHR AR
RETHRAEHINESTI. BE, S—PRE
QTGN TR, AJFEAEEFIYF
EERBHITEER. WEUEESHESTIIEE
BN HE, EEETE®, NRMMERE,
FXRUESIREWT MRMERRENREK, BE
MR ER R, 572



Y4 0 A O L s LB [
BB A MR B R RO
@, 0 ERETEY AR S EERN LS
WHEBB, STRE LIRS
o RIS UG ID T S A A S T
RER EORPIFRESIMIGER, AEERE0M
B RPNMAES TS EENER. " 18
EE 4 SRR R B R R E BB
SR, MEH. S5 HRELRELTERRE
o AR LB IR SR SR
RMMASE RS, 8BRS R R RIS &
R,

RRNBRE, BittREE B RRZLmERER
PH—E 7% TEERERPBISRIIN & ES
R A? BAFFMIRE EWMEZER, it
ETMEREEEERIP TENFRE? Bidis
TE 5B % B AR BB K BRI X SR AR FP R 52 40 5 AU Bt
=W EEFFRYURMATH, EFEZEBE. LS
S5 EH EERNEFE. 4 (EARPBIFHE
EEERENTMWKRFHRBERR, UBRZH
H BB B AR KR RTTE . RAHMAEER L
MERBZNAERBNEAMAR, BALREAEHK
EE, 2REHCEERN, FHIEAEYZFETRKR
DHESREPZMZXAANEBIIHEERE. &
WEBRT, ERETER UGS S 25
MNERBIRIFHESR

5 ¢, AEEEmOY

o BEAEE % B EEMAXE
%%* PRI

»

2)40% BB A S RE O WEZ AR EE =
Wo 16 BXE T M FNAL A AL KAE S H M St
BRI . WAKEEEERIR /N EMIIIRY
SR F A KA BEE R S EY R R A TIREFNE
7. MISMMBELSHEENE. 2. B 9
MEEEMBEEER, FEMEESHFETER
Fhde * ERIFMANE M SUESFHRIBETT. 7

3 X
A S

25



26

EWE LRI NE

ANEMSEEMNBI T AT AN TR £ DB
HEBHEHES. RPMRRE, #Ek75%0 9k
MREEHEALENT, 2 AOEH. EEHRH
. RN, TRIEMIZHE A EAHESRT
BN HEEXEAESER. L iF BHUN &
1T, 20504, BiFEBXA10CA ARG THE]
BAFHEERWEK. 2 HERENXEHBBNEE
HER: FARRPESERNEER, RF13%
Eﬁmﬁﬂ%ﬁﬁﬁﬁ,ﬁﬁ$ﬁ§ﬁ#ilﬁm
TiHg. =

SUEEMRBEETRRALREN "FR™ o AMIE
AL RAEEREAK. Kk, EE. B
iz, BEEANBIARFLXIORETATX. it
W0NFNERZRFAELRPER. ERIATE
HHRIT60%E RMBNEE, HEENEZRERZ

iE #5185 PRI B it == T A R AL

TR
B1ABZMXAER
FREXISHIRER (B FHAR)

0.01 22140 24,6789  4,816,087.1

M E94300 B EEAFTEE. 2 £/2050
£, MitekEE25008 FAEHAK, BKELL
2010 W F A BB 1L N60%. 2

B F it 21 897 i =2 Bk it == W A0 GA O ) A 7S 6 Bk
IEARATRKIURIRE K /NI AE S BRI
EEMNmiadiik. KEIKIMAGEIR59%RIA X 57
AREERSY, HELT £ E93%HI B Rt ah,
Ir28%H A B HWIN AL T S FHRERETZ
To 7 AT DHGRE, BRTEAEFLZ. BIREM
WEIB 4002 AN KMTIE . 2 RURIZ. EEEIR
R ARIR AR AL B AR T W BRI S T B 1,
th 26 HoAth N\ 257 AR RiE SIS B T LR . f
o, HoKEE EEE AL Dk i AY & A 22 35 ST
P2{2ETT, ARL0FZEHNERBAA WS, »

At SRS FELE AT, EREBRK
INKBRIEAZE S ZMEITERE. KEMGR

& F ettt f36007 2 BEBMBEENNNRE, BRI S EIH60% TPk, EXEHRPAE—F U EATE—FERN L
LEEN (A8)  FIEGHYRESMAERERT, ZRERYME/NIMHERIR.

s Z A(2016)
2 A (201¢



20005 F12017 519 B AL BB Ak & A

%)}fégwﬁ%%ﬁ%%ﬁﬁkiﬂﬁE%Eiﬁ?ﬂ]fﬁ?ﬂi%?ﬁkﬁiﬂo 8%l LR BIREY, SEAERTEFEREZMN TR L EH XML

© 7s3: WFEEIFRREL

Gz BNERENTFESTEREZEXEE, B
ERFEERIEARIHNBLEE. flW, HRR
B, ERHFESRET, WFAKARZILTEERE
AT H TR . XAt TR S F I E
S ImEH TR MBME RE=fil, EMEEF
WEl. B HRREHIAR RS IR ABED R IR AERIK
& SEMEEMREEELR, XWiaLHENS
BE RN ER L E RN >

PIHTHERE: https//www.youtube.com/watch?v=0m6AjWZ2p8l© HHMI Biolnteractive
B F 35 Jess Kraft / Shutterstock

27



Bifi ith == WL Al B AL PO 32 2 ‘-~

Pt = WA B AL R K T AT S 4 57 OB /N EAISZRY
BT

Bt = I 45 B 2 18 B4 E P R A VT B A H AR B

B i EHTE4R.
ARBWECEER
MESETRE, RERRRERE BEEEEEEMES =) A TN
8 &z B R BDRAFZWEEZ, #nT Y
EHREREZS, NMEDFER ?f%!z%niﬂim’qiﬁ;é, h
h o HAFEHMHIIZH -
EEERPFHEEALFOMERI TS, 532 H T Sttt Rtk
FEBEMSIRERE. 1237008 FEAEY

KRR

ERNETRELE :
WHMEIIT A HR : " [ ..
R, GRIB. mWE :

g, B, ZIRMERAN
LR SEEES NI/
SFIIEHR.

A g
% L_Eﬁﬂlzﬁfﬁ

fa il 1ﬁ;i

538 1 A B
TE@EAEHS
3825 FE T

ﬁ%o i

mgﬁﬁ%m “'k‘\\ N
B HE . 2
SH TR AR m‘?&" b
HEED TS b
S T T
, 30%HYHIESEE, H Eg%g’ggg

EEFﬁﬁTE : A FRa0% TR S
HREMEER, Eh T K TP LSS
TR, SRR T, ﬁ SYABHL RE AR

BEXEE.



HLACHR AL fir KT SHE—

ERER T Bt MEZMRFHEL
SUHEREE INA, RIFESEGEZA
Kim s A BRERHS
REUHREREAZEII
#2030, £k Bl XK. IiZ#HEEE
1T A0%E A REBARIFX.
HAEEERE

&R 59%H)
FAmREESE AR
ki, Z|20304F
XA FHIEE
750/0e

B, —I
3 SR B K
MHEMAR R, &
EREEITRIRMIL &
EREHNHHAEES
B,
HEARRIFK
Z I8 S E R BY
FHSMAERE,
T AR IF X B4
MEEE, :

— R A,
FERATIT B,
e T T ESOHHEREERL
A F 8 0 B 0 WIEHR, WHEESE

ERERFH EMBEREE, BIMK T ABLE 55 2T 45 vk e 15 7T O3
B RSB REE BT EHAE . IRk HAHEBEER .
R SARZEAL - AR LSRG Z B

v

T



30

HWIEREERRAAE

ERERIPEMBANFHRFENRE, X8R
FRL B HUARA 21 K 8 R 0 FAI B R R BE 1 B9 A2 A2

B, —LEREARDATHAGER. £E0, &%
ERIFRZEELHNE NHNEM, XEENE

AEXBWENAEERA (KEFAEHRK) 5
WMERTHM S tEEE. REEHsYH, flme
WEH, 1R S EEA M EEEE kAR E N
BNER. CRIERAHMERNRERETRRKE
HHHRMERP DI RER, 2 PE, &
EECHABAZEMEN S FEERAER BT
(EEHzE) MEA (REERRIFE) P
o VE 4 B 72 Bkt == 00 VR 2 A 2t R AP R AL
%om4ﬁﬁﬁgﬁﬁrﬁLuhmmﬂmﬁEﬁ
A HREEESRERETET , EEREMME
ﬁﬂ%&ﬁ%ﬁﬂiﬁwmo

mERMEEE

EERMERER BT VEH SRS EIEE.

NS ME AT RE EAR EE R DR e AR 77
o S M AR AL TR 5K T BE = AR AR <R AT S R0 52

w3, BRETHASILETTHH (FEY
RIFE) | REBRBEFEERRIPFEAMEET D)

MERBRIF. AHERT, KZHUHFEHNYERER
P4, MEE—RPALY TENIRIFIE. 5EIT
HENMEERRFEMERS TIZEEE ﬁim%%
;ﬁ#ﬁ[ﬁ% FHE T E XK EF LN ERBK

AEENEFITEAN, EREE=TEEREER,
EAKENBHESFEMT — NN EE. BF
AEMBEEEN. FHit, EFEREUSHAR
%Mﬂ%,EWEﬁﬁﬁﬂﬁ#ME%\ﬁﬁﬂﬁ
ERHREEAUREDGRHNFEN . > E
AEERIFPERNEFRIPELF A REEZIT S
EEENIEPEAESRBRAEER. Bk,
EEEMTRIESME, BER=mXRnR
oA SR o

y BRMENMSEESREZ BB IUER T, =
SRFANERS, T Bl AT Rk SE B KOS AR
SRR EMAES, HOBLR.

BEREIAR/NZINESDIE, MEE. FHE. BT,
ﬁﬁ%?ﬁﬁﬁ%zﬂ%ﬁﬁﬁﬁ

U&%Esﬁ



WM, R EENMNERE S HEERE XA T e ) s
Tt RHE DGR RT. HERe g e O F ftLREnEEE
SEME . SRR AR R AN E D ES
MR B EE I . 5L Bk
HKEE B R \M1RE S S 2
(RAPAN=S A H R B T EIE SN %
T, FESCRrh g S T B R RAN G E R
XM BIE > . o X+ B2 0T EIE I
B, FTEEESMSENEEMERR, SR
AL f ) B 0 25 AR B 3 B RIS ZDAETE . (RIAIK
RN SRR, MRS AR > @it AiE
YLl B RO . e R, %
FMEiEHR. BEBARE. FEHSE. B
AT AR T A AR A1 538 2 R K E 51
> AR E RO T RN EEEN T A
MESE Y. 15X EQIAR HNERE T8 2R
E\ %quEFEE-;E*néﬂﬁk\ %l\ﬁ*n%imﬂiﬁﬁ%% E(] R HHTHEFE: https//www.youtube.com/watch?v=MowPR5GYqgKM © Ifremer

B - :
*&Eﬁ ﬂrﬂ]o 1041-44 B A58 : Damsea / Shutterstock

B e DS NS EEERA SR, 20164, & S —
BRRRPBA (UN) BurdbERiys O L8 QEOBRENE
(CCSG) |, BURHEATMIN B 2548 K HOE 2 R4

5. CCSGHRB80MEFKHIA002 K RAM,

DT BRSBTS, TRMEES ALY

RN BAIRMIES, By e BT B

R B RO B

HHTHERE: https//www.youtube.com/watch?v=n9yl51LQ0s! © Parks Australia
B /35 David Stanley

31



32

HRFHIEZEIRZE BT

ZHMEMSHEEBEIREAS (EVSHEEALA)
(CBD) 3Z752011-2020F 44 % M R BE T R B9 —
HaBEET, EFRETHBENEEESUH
EEZENIE. ZHMEYSHFEEBIR1IEYH, &R
Z= /D1 7% Bk b A0 A B 7K 35 DA 2 10% A8 iR i AN E
XimE S AERFEEENRIPFRAZNRIF
SR, W RFEFINA, HETHWEY S EERIPN
ZE—ANEMERE B R. ©% RIPHZHRIAA,
THME, EEEEMAMMEIAEFEN50%, T8
TEARFXREARAMXENTEREHENEST
B, HFERXEALETHNESRERSE . 4145
WFIF2BEELKAESENHMKX, EXEMNBR
RETRZ ENFRIEREEZ#F. fli0, TR
I EES R E RARIP R — T KR X5
FEIRK LIS EINEE. Fhth SRR TN, MR
S5k £20% I ERIFRM, BRmsHIEES
¥, EMIXHFAEHEMERMAZHRK, Amxt£
REGEEAFEE . ¥ EXBENEYSHFHE
RE, BREEMZILT B S8 Bir—FRPI D
30%RIX1E, [BBT iR H 1 A B H b A BT 6k

BMSEIM17%H BAR. * % F20205F10 B EFRE#H
ITRF (EMSHEMEAAY) RK+HELBEIT R BT%R
H, ZITRIEEE2021-20304F . AT LB Z HN4EWY
ZHEERIZITBSEMIA, HFE3H2050%F5%
M “50%AFAKBER” (50% for Nature) BIJEEE,
XS RIPFRFERAE

BATENTFEZERBATRA LM, KokngE
BRIPESE L, BAEINRER], EEDUERE
REFHNARIPXPERMEAMETXEHNALRIPHE
TR EA MM E X T{E. M=IMIER THEERE
HERIPRSEFHHRIPR . 0 BEESKKIE
AR AL BBl S WL 5 7 i s WL S A Sk BE B 2T
Eiﬁ%%%%,#ﬁﬁ%ﬂﬁ&%%%ﬁ#ﬁ

% HESEMEBER ZEZHRIFDM
TR ERE SRS E/RBAIZITHEEN
ETEEYM, Pl ENX B TMpIER
MEERIBEREMR . RIEETRIERI DA FIBS
=MBIPRE], EMBIPIRIMKNER, NREL
B NRE — R GBS L ERIEN "B
HE" HEHBIR.

EER SR AWM SE VR SFSHXE, B
AETYMMESIRRMRS, URFER
E. EXEEHFHXFEMESEE, FFTRF
XZEHNDH, I-—REFREEHEXEE, B
X e X B4 K % BB £ S EE R IP X SN
ERRKE (R EDNY . £V E N S PIR
2 BB ARERIFEARRESREZBHD.

ERERIPENEEANEAAENHS, £H
EAERIPRUSN N LK ESREARIPERENE,
XEXF MBI/ RESTENEFT S
ERBZEEE, 50 E iR E R K K K 3L

o

FF KR H 1B KR EBRE A R IF IS @ E 16
ERHNFE, SEBERMNEREERY "S&
FE3RRT” o o —YEZERIPTTE, FINRKF
THRFRALAKEN, BBESEERAMNANE
Hifo 52



BEl, €ERAF 1470 LB RIPRES, HE
AE—F¥HBECEEMEERN. *© EWX—%
THIRTRMAAE, SREVSUEERAIFK
ZEHEEE . MRS R I KA R KAER
zﬁ?,%ZEﬁ$§W%%ﬁ#ZE%E%ﬁﬁ
\,43%. o

HE] ZHERPKES, ERERIPEONBNAL
THHNE, ExE&EHELERIAAES
Mo B ARA—MIHPBIE, ETERERIFH
K AERPRISMNARR A . X ERLIRTE
FFEEHEDRELNINEERBIRIMINR S, X
ERE—MAEE K. HBERHEE . BN
S AL X Fm KT, I TRESERZRERN
EEZMREEXEE. BR—LERATURDEE
BRERMRIPERE, BAXSHESEEET/ER
K TETHMOSSERIFRIE. * BTEER
& B AR IR R T A LR B 4R 3P & B AN UL
MR, MHAREERIAERRIERE K
PRI 2R Mo

NERIPXITERREM S FE, BILERPE]
kK ERERGUESRNEEERNESIRE. i
ERESFHNEN, MESFEIRKRBEIRMF.
XEZEXITH, BAEEERNLIM. KKkHE
FRTEHFLMBAB R Earsk. Eitb, HEEE
I ZAEFMRE ESEN TR, BRRE,
RIFI NEFPrAE R EXERRMM . KKFE
FESRENEENS. ERERUBASERLN
ETRAERAERT, BRRENEKEWN, FHRE
NEFESTEN, HEIRMFINGREFIR.
RRiZIT, ERERIPUETEDSHERIPRS
Mg, HRLANELETREME, EERME
BRI NEALE.

BHAEMEZXA

33



34

& &30k

1.

Cullen-Unsworth, L.C. and Unsworth, R. (2018). A call for seagrass protection.
Science 361(6401), 446-448. https://doi.org/10.1126/science.aat7318

Tucker, M.A,, Bohning-Gaese, K., Fagan W.F,, Fryxell .M., Van Moorter, B., Alberts,
S.C. et al. (2018) Moving in the Anthropocene: Global reductions in terrestrial
mammalian movements. Science 359(6374), 466-469. https://doi.org/10.1126/
science.aam9712

Haddad, N.M., Brudvig, L.A., Clobert, J., Davies, K.F,, Gonzalez, A., Holt, R.D. et
al. (2015). Habitat fragmentation and its lasting impact on Earth’s ecosystems.
Science Advances 1(2), e1500052. https://doi.org/10.1126/sciadv.1500052

Wilson, E.O. (2016). Half-Earth: our planet’s fight for life. London: W.W. Norton &
Company

Fahrig, L. (2003) Effects of habitat fragmentation on biodiversity. Annual Review
of Ecology, Evolution and Systematics. 34, 487-515. https://doi.org/10.1146/
annurev.ecolsys.34.011802.132419

Laurance, W.F,, Nascimento, H.E.M., Laurance, S.G., Ana Andrade, A., Ewers,
R.M., Harms, KE. et al. (2007) Habitat fragmentation, variable edge effects,
and the landscape-divergence hypothesis PLoS ONE 2(10), e1017. https://doi.
org/10.1371/journal.pone.0001017

Crook, D.A., Winsor, H., Lowe, W.H., Allendorf, FW., Eros, T., Finn, D.S., Gillanders,
B.M. et al. (2015) Human effects on ecological connectivity in aquatic
ecosystems: Integrating scientific approaches to support management
and mitigation. Science of The Total Environment 534, 52-64. https://
doi.org/10.1016/j.scitotenv.2015.04.034

Crooks, K.R., Burdett, C.L., Theobald, D.M,, King, S.R.B., Di Marco, M., Rondinini,
C. etal. (2017) Quantification of habitat fragmentation reveals extinction risk in
terrestrial mammals. Proceedings of the National Academy of Sciences, 114(29),
7635-7640. https://doi.org/10.1073/pnas.1705769114

Laurance, W.F,, Camargo, J.L.C,, Luizdo, R.C.C, Laurance, S.G., Pimm, S.L.,
Bruna, E.M. et al. (2011) The fate of Amazonian forest fragments: A 32-year
investigation. Biological Conservation 144(1), 56-67. http://doi.org/10.1016/j.
biocon.2010.09.021

Olds, A.D., Connolly, R.M., Pitt, KA., Pittman, S.J., Maxwell, PS., Huijbers, C.M.
et al. (2015). Quantifying the conservation value of seascape connectivity:
a global synthesis. Global Ecology and Biogeography 25, 3-15. https://doi.
org/10.1111/geb.12388

MacArthur, RH. and Wilson, E.0. (1967). The theory of island biogeography.
Princeton, NJ: Princeton University Press.

Gilbert-Norton, L., Wilson, R., Stevens, J.R. and Beard, K.H. (2010). A meta-
analytic review of corridor effectiveness. Conservation Biology 24(3), 660-668.
https://doi.org/10.1111/j.1523-1739.2010.01450.x

Heller, N.E. and Zavaleta, E.S. (2009). Biodiversity management in the face
of climate change: a review of 22 years of recommendations. Biological
Conservation 142(1), 14-32. http://dx.doi.org/10.1016/j.biocon.2008.10.006

Noss, R.F, Dobson, A.P, Baldwin, R., Beier, P. Davis, C.R., Dellasala, D.A. et al.
(2012) Bolder thinking for conservation. Conservation Biology 26(1), 1-4. https://
doi.org/10.1111/j.1523-1739.2011.01738.x

Dinerstein, E., Olson, D., Joshi, A., Vynne, C., Burgess, N.D., Wikramanayake, E.
et al. (2017). An ecoregion-based approach to protecting half the terrestrial
realm. BioScience 67(6), 534-545. https://doi.org/10.1093/biosci/bix014

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Barnosky, A.D., Hadly, E.A., Bascompte, J., Berlow, E.L., Brown, J.H., Fortelius, M.
et al. (2012). Approaching a state shift in Earth’s biosphere. Nature 486(7401),
52. https://doi.org/10.1038/nature11018

McGuire, J.L,, Lawler, J.J,, McRae, B.H., Nunez, T.A. and Theobald, D.M. (2016).
Achieving climate connectivity in a fragmented landscape. Proceedings of the
National Academy of Sciences, 113(26), 7195-7200. https://www.pnas.org/cgi/
doi/10.1073/pnas.1602817113

Ellis, E.C, Goldewijk, KK. Siebert, S, Lightman, D. and Ramankutty, N.
(2010). Anthropogenic transformation of the biomes, 1700 to 2000. Global
Ecology and Biogeography 19(5), 589-606. https://doi.org/10.1111/j.1466-
8238.2010.00540.x

Oakleaf, JR. and Kennedy, C.M. (2016). Comparison of global human
modification and human footprint maps. The Nature Conservancy. http://www.
conservationgateway.org/ConservationPractices/lands/science/publications/
Documents/HM_HF_comparison_documentation.pdf

Venter, O, Sanderson, E.W., Magrach, A., Allan, J.R., Beher, J.,, Jones, K.R. et al.
(2016). Sixteen years of change in the global terrestrial human footprint and
implications for biodiversity conservation. Nature Communications 7, 12558.
https://doi.org/10.1038/ncomms12558

Watson, J.E.M., Shanahan, D.F,, Di Marco, M,, Allan, J., Laurance, W.F,, Sanderson,
E.W. et al. (2016). Catastrophic declines in wilderness areas undermine global
environment targets. Current Biology 26, 1-6. https://doi.org/10.1016/j.
cub.2016.08.049

Tilman, D., Balzer, C., Hill, J., and Befort, B.L. (2011). Global food demand and the
sustainable intensification of agriculture. Proceedings of the National Academy
of Sciences 108(50), 20260-20264. https://doi.org/10.1073/pnas.1116437108

Jones, KR, Klein, C.J.,, Halpern, B.S., Venter, O., Grantham, H., Kuempel, C.D. et
al. (2018). The location and protection status of Earth’s diminishing marine
wilderness. Current Biology 28(15), 2506-2512. https://doi.org/10.1016/j.
cub.2018.06.010

Laurance, W.F, Clements, G.R,, Sloan, S., O’Connell, C.S., Mueller, N.D., Goosem,
M. et al. (2014). A global strategy for road building. Nature 513(7517), 229.
https://doi.org/10.1038/nature13717

Habib, B., Rajvanshi, A., Mathur, V.B,, and Saxena, A. (2016). Corridors at
crossroads: Linear development-induced ecological triage as a conservation
opportunity. Frontiers in Ecology and Evolution 4, 132. https://doi.org/10.3389/
fevo.2016.00132

Dulac, J. (2013). Global land transport infrastructure requirements - estimating
infrastructure capacity and costs to 2050. Paris: International Energy
Agency. https://www.iea.org/publications/freepublications/publication/
Transportinfrastructurelnsights_FINAL_WEB.pdf

Grill, G., Lehner, B., Lumsdon, A.E., MacDonald, GK., Zarfl, C. and Liermann,
C.R. (2015) An index-based framework for assessing patterns and trends
in river fragmentation and flow regulation by global dams at multiple
scales. Environmental Research Letters 10(1). http://iopscience.iop.org/
article/10.1088/1748-9326/10/1/015001/meta

Fundacion Proteger, International Rivers and ECOA (2018). Dams in Amazonia
website. http://dams-info.org/

Tundisi, J.G., Goldemberg, J., Matsumura-Tundisi, T. and Saraiva, A.C.F. (2014).
How many more dams in the Amazon? Energy Policy 74, 703-708. https://doi.
org/10.1016/j.enpol.2014.07.013


https://doi.org/10.1126/science.aat7318
https://doi.org/10.1126/science.aam9712
https://doi.org/10.1126/science.aam9712
https://doi.org/10.1126/sciadv.1500052
https://doi.org/10.1146/annurev.ecolsys.34.011802.132419
https://doi.org/10.1146/annurev.ecolsys.34.011802.132419
https://doi.org/10.1371/journal.pone.0001017
https://doi.org/10.1371/journal.pone.0001017
https://doi.org/10.1016/j.scitotenv.2015.04.034
https://doi.org/10.1016/j.scitotenv.2015.04.034
https://doi.org/10.1073/pnas.1705769114
https://doi.org/10.1111/geb.12388
https://doi.org/10.1111/geb.12388
https://doi.org/10.1111/j.1523-1739.2010.01450.x
http://dx.doi.org/10.1016/j.biocon.2008.10.006
https://doi.org/10.1111/j.1523-1739.2011.01738.x
https://doi.org/10.1111/j.1523-1739.2011.01738.x
https://doi.org/10.1093/biosci/bix014
https://doi.org/10.1038/nature11018
https://doi.org/10.1111/j.1466-8238.2010.00540.x
https://doi.org/10.1111/j.1466-8238.2010.00540.x
http://www.conservationgateway.org/ConservationPractices/lands/science/publications/Documents/HM_HF_comparison_documentation.pdf
http://www.conservationgateway.org/ConservationPractices/lands/science/publications/Documents/HM_HF_comparison_documentation.pdf
http://www.conservationgateway.org/ConservationPractices/lands/science/publications/Documents/HM_HF_comparison_documentation.pdf
https://doi.org/10.1038/ncomms12558
https://doi.org/10.1016/j.cub.2016.08.049
https://doi.org/10.1016/j.cub.2016.08.049
https://doi.org/10.1073/pnas.1116437108
https://doi.org/10.1016/j.cub.2018.06.010
https://doi.org/10.1016/j.cub.2018.06.010
https://doi.org/10.1038/nature13717
https://doi.org/10.3389/fevo.2016.00132
https://doi.org/10.3389/fevo.2016.00132
https://www.iea.org/publications/freepublications/publication/TransportInfrastructureInsights_FINAL_WEB.pdf
https://www.iea.org/publications/freepublications/publication/TransportInfrastructureInsights_FINAL_WEB.pdf
http://iopscience.iop.org/article/10.1088/1748-9326/10/1/015001/meta
http://iopscience.iop.org/article/10.1088/1748-9326/10/1/015001/meta
https://doi.org/10.1016/j.enpol.2014.07.013
https://doi.org/10.1016/j.enpol.2014.07.013

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Ibisch, PL., Hoffmann, M.T,, Kreft, S., Peer, G., Kati, V., Biber-Freudenberger,
L., DellaSala, D.A., et al. (2016). A global map of roadless areas and their
conservation status. Science, 354(6318), 1423-1427. https://doi.org/10.1126/
science.aaf7166

Hauer, FR., Locke, H. Dreitz, V.J, Hebblewhite, M. Lowe, W.H.Muhlfeld,
C.C. et al. (2016). Gravel-bed river floodplains are the ecological nexus of
glaciated mountain landscapes. Science Advances 2(6), e1600026. https://doi.
org/10.1126/sciadv.1600026

Newmark, W.D., Jenkins, C.N., Pimm, S.L., McNeally, P.B. and Halley, J.M. (2017).
Targeted habitat restoration can reduce extinction rates in fragmented forests.
Proceedings of the National Academy of Sciences 114(36), 9635-9640. https://doi.
org/10.1073/pnas.1705834114

Garcia, L.C, Santos, J.S., Matsumoto, M,, Silva, T.S.F, Padovezi, A., Sparovek, G. et
al. (2013). Restoration challenges and opportunities for increasing landscape
connectivity under the new Brazilian Forest Act. Natureza & Conservagdo 11(1),
181-185. http://dx.doi.org/10.4322/natcon.2013.028

Brancalion, PH.S., Garcia, L.C., Loyola, R, Rodrigues, RR. Pillar, V.P, and
Lewinsohn, T.M. (2016). A critical analysis of the Native Vegetation Protection
Law of Brazil (2012): updates and ongoing initiatives. Natureza & Conservagéo
14(1), 1-15. https://doi.org/10.1016/j.ncon.2016.03.003

Ojwang; G.O., Wargute, PW., Said, M.Y., Worden, J.S., Davidson, Z., Muruthi, P. et
al. (2017). Wildlife Migratory Corridors and Dispersal Areas: Kenya Rangelands
and Coastal Terrestrial Ecosystems. Nairobi: Kenya Wildlife Service

Carr, M.H,, Robinson, S.P, Wahle, C,, Davis, G., Kroll, S., Murray, S. et al. (2017).
The central importance of ecological spatial connectivity to effective marine
protected areas and to meeting the challenges of climate change in the marine
environment. Aquatic Conservation: Marine and Freshwater Ecosystems 27(S1),
6-29. https://doi.org/10.1002/aqc.2800

Magris, R.A., Pressey, RL, Weeks, R. and Ban, N.C. (2014). Integrating
connectivity and climate change into marine conservation planning. Biological
Conservation 170, 207-221. https://doi.org/10.1016/j.biocon.2013.12.032

Green, AL, Maypa, A.P, Almany, G.R., Rhodes, K.L., Weeks, R., Abesamis, R.A.
et al. (2015). Larval dispersal and movement patterns of coral reef fishes, and
implications for marine reserve network design. Biological Reviews of the
Cambridge Philosophical Society 90(4), 1215-1247. https://doi.org/10.1111/
brv.12155

Engelhard, S.L., Huijbers, C.M., Stewart-Koster, B., Olds, A.D., Schlacher, TA. and
Connolly, R.M. (2016). Prioritising seascape connectivity in conservation using
network analysis. Journal of Applied Ecology 54(4), 1130-1141. https://doi.
org/10.1111/1365-2664.12824

Foster, N.L., Paris, C.B., Kool, J.T., Baums, |.B., Stevens, J.R., Sanchez, J.A.,, Bastidas,
C. et al. (2012). Connectivity of Caribbean coral populations: complementary
insights from empirical and modelled gene flow. Molecular Ecology 21(5),
1143-1157. https://doi.org/10.1111/j.1365-294X.2012.05455.x

Huntington, B.E, Karnauskas, M., Babcock, E.A. and Lirman, D. (2010).
Untangling natural seascape variation from marine reserve effects using a
landscape approach. PLoS ONE 5, e12327. https://doi.org/10.1371/journal.
pone.0012327

Valentine, J.F, Heck, K.L., Jr, Blackmon, D., Goecker, M.E., Christian, J., Kroutil,
R.M. et al. (2008). Exploited species impacts on trophic linkages along reef-

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

seagrass interfaces in the Florida keys. Ecological Applications 18(6), 1501-1515.
https://doi.org/10.1890/07-1720.1

Olds, A.D,, Pitt, K.A., Maxwell, P.S. and Connolly, R.M. (2012). Synergistic effects
of reserves and connectivity on ecological resilience. Journal of Applied Ecology
49(6), 1195-1203. https://doi.org/10.1111/jpe.12002

Olds, A.D., Albert, S., Maxwell, PS., Pitt, KA. and Connolly, R.M. (2013).
Mangrove-reef connectivity promotes the functioning of marine reserves
across the western Pacific. Global Ecology and Biogeography 22(9), 1040-1049.
https://doi.org/10.1111/geb.12072

Butchart, S.H., Clarke, M., Smith, R.J., Sykes, R.E., Scharlemann, J.P, Harfoot,
M. et al. (2015). Shortfalls and solutions for meeting national and global
conservation area targets. Conservation Letters 8(5), 329-337. https://doi.
org/10.1111/conl.12158

Dudley, N., Jonas, H., Nelson, F,, Parrish, J., Pyhala, A., Stolton, S. et al. (2018). The
essential role of other effective area-based conservation measures in achieving
big bold conservation targets. Global Ecology and Conservation 15, e00424.
https://doi.org/10.1016/j.gecco.2018.e00424

Zemp, D.C,, Schleussner, C.F, Barbosa, H.M., Hirota, M., Montade, V., Sampaio, G.
etal. (2017). Self-amplified Amazon forest loss due to vegetation-atmosphere
feedbacks. Nature Communications 8, 14681. https://doi.org/10.1038/
ncomms14681

Pacheco, A.A,, Neves, A.C.O. and Fernandes, G.W. (2018). Uneven conservation
efforts compromise Brazil to meet the Target 11 of Convention on Biological
Diversity. Perspectives in Ecology and Conservation 16(1), 43-48. https://doi.
0rg/10.1016/j.pecon.2017.12.001

Beier, P. and Noss, RF. (1998). Do habitat corridors provide connectivity?
Conservation Biology 12(6), 1241-1252. https://doi.org/10.1111/j.1523-
1739.1998.98036.x

Saura, S., Bastin, L., Battistella, L., Mandrici, A. and Dubois, G. (2017). Protected
areas in the world’s ecoregions: How well connected are they? Ecological
Indicators 76, 144-158. https://doi.org/10.1016/j.ecolind.2016.12.047

Krosby, M., Tewksbury, J., Haddad, N.M. and Hoekstra, J. (2010). Ecological
connectivity for a changing climate. Conservation Biology 24(6), 1686-1689.
https://doi.org/10.1111/j.1523-1739.2010.01585.x

Pulsford, 1., Fitzsimons, J. and Wescott, G. (eds.) (2013). Linking Australia’s
landscapes: Lessons and opportunities from large-scale conservation networks.
CSIRO Publishing. https://doi.org/10.1111/1745-5871.12060

Correa Ayram, C.A., Mendoza, M.E, Etter, A. and Salicrup, D.R.P. (2016).
Habitat connectivity in biodiversity conservation: a review of recent studies
and applications. Progress in Physical Geography 40(1), 7-37. https://doi.
org/10.1177%2F0309133315598713

Worboys, G., Francis, W.L. and Lockwood, M. (eds.) (2010). Connectivity
conservation management: a global guide (with particular reference to mountain
connectivity conservation). London: Earthscan

Watson, J.E.M,, Venter, O., Lee, J., Jones, K.R., Robinson, J.G., Possingham, H.P.

et al. (2018) Protect the last of the wild, 31 October. https://www.nature.com/
articles/d41586-018-07183-6

35



https://doi.org/10.1126/sciadv.1600026
https://doi.org/10.1126/sciadv.1600026
https://doi.org/10.1073/pnas.1705834114
https://doi.org/10.1073/pnas.1705834114
http://dx.doi.org/10.4322/natcon.2013.028
https://doi.org/10.1016/j.ncon.2016.03.003
https://doi.org/10.1002/aqc.2800
https://doi.org/10.1016/j.biocon.2013.12.032
https://doi.org/10.1111/brv.12155
https://doi.org/10.1111/brv.12155
https://doi.org/10.1111/1365-2664.12824
https://doi.org/10.1111/1365-2664.12824
https://doi.org/10.1111/j.1365-294X.2012.05455.x
https://doi.org/10.1371/journal.pone.0012327
https://doi.org/10.1371/journal.pone.0012327
https://doi.org/10.1890/07-1720.1
https://doi.org/10.1111/jpe.12002
https://doi.org/10.1111/geb.12072
https://doi.org/10.1111/conl.12158
https://doi.org/10.1111/conl.12158
https://doi.org/10.1016/j.gecco.2018.e00424
https://doi.org/10.1038/ncomms14681
https://doi.org/10.1038/ncomms14681
https://doi.org/10.1016/j.pecon.2017.12.001
https://doi.org/10.1016/j.pecon.2017.12.001
https://doi.org/10.1111/j.1523-1739.1998.98036.x
https://doi.org/10.1111/j.1523-1739.1998.98036.x
https://doi.org/10.1016/j.ecolind.2016.12.047
https://doi.org/10.1111/j.1523-1739.2010.01585.x
https://doi.org/10.1111/1745-5871.12060
https://doi.org/10.1177%2F0309133315598713
https://doi.org/10.1177%2F0309133315598713
https://www.nature.com/articles/d41586-018-07183-6
https://www.nature.com/articles/d41586-018-07183-6

36

B /&% 3k

56.

57.

59.

63.

66.

67.

68.

69.

70.

Didham, R. (2010). The Ecological Consequences of Habitat Fragmentation.
Wiley Online Library. https://doi.org/10.1002/9780470015902.a0021904

Clevenger, A. P. and Wierzchowski, J. (2006) Maintaining and restoring
connectivity in landscapes fragmented by roads. In Crooks, K. R. and Sanjayan,
M. (eds), Connectivity Conservation. Cambridge: Cambridge University Press,
502-535. https://doi.org/10.1017/CBO9780511754821.023

Nufez, T., Lawler, J., Mcrae, B., Pierce, J., Krosby, M., Kavanagh, D., Singleton, P.
et al (2013). Connectivity Planning to Address Climate Change. Conservation
Biology, 27(2), 407-416. https://doi.org/10.1111/cobi.12014

Proctor, S., McClean, C. and Hill, J. (2011). Protected areas of Borneo fail to
protect forest landscapes with high habitat connectivity. Biodiversity and
Conservation, 20(12), 2693-2704. https://doi.org/10.1007/s10531-011-0099-8

Bergsten, A., Bodin, O. and Ecke, F. (2013). Protected areas in a landscape
dominated by logging - A connectivity analysis that integrates varying
protection levels with competition-colonization tradeoffs. Biological
Conservation, 160, 279-288. https://doi.org/10.1016/j.biocon.2013.01.016

Laurance, W. and Useche, D. (2009). Environmental Synergisms and Extinctions
of Tropical Species. Conservation Biology, 23(6), 1427-1437. https://doi.
org/10.1111/j.1523-1739.2009.01336.x

Morris, R. (2010). Anthropogenic impacts on tropical forest biodiversity: a
network structure and ecosystem functioning perspective. Philosophical
Transactions of the Royal Society B: Biological Sciences, 365(1558), 3709-3718.
https://doi.org/10.1098/rstb.2010.0273

Trombulak, S. and Frissell, C. (2000). Review of Ecological Effects of Roads
on Terrestrial and Aquatic Communities. Conservation Biology, 14(1), 18-30.
https://doi.org/10.1046/j.1523-1739.2000.99084.x

Chen, H.L. and Koprowski, J.L. (2016). Differential effects of roads and traffic
on space use and movements o nativ forest-dependent and introduced edge-
tolerant species. PLoS ONE, 11(1), e0148121. https://doi.org/10.1371/journal.
pone. e0148121

Shepard, D.B., Kuhn, A.R., Dreslik, M.J. and Phillips, C.A. (2008). Roads as barriers
to animal movement in fragmented landscapes. Animal Conservation, 11, 288-
296. https://doi.org/10.1111/j.1469-1795.2008.00183.x

Gurrutxaga, M. and Saura, S. (2013). Prioritizing highway defragmentation
locations for restoring landscape connectivity. Environmental Conservation,
41(02), 157-164. https://doi.org/10.1017/50376892913000325.

Ceballos, G., Ehrlich, P. and Dirzo, R. (2017). Biological annihilation via the
ongoing sixth mass extinction signaled by vertebrate population losses and
declines. Proceedings of the National Academy of Sciences, 114(30), E6089-E6096.
https://doi.org/10.1073/pnas.1704949114.

Tewksbury, J., Levey, D., Haddad, N. Sargent, S., Orrock, J., Weldon, A,
Danielson, B., et al (2002). Corridors affect plants, animals, and their interactions
in fragmented landscapes. Proceedings of the National Academy of Sciences,
99(20), 12923-12926. https://doi.org/10.1073/pnas.202242699.

Brudvig, L.A., Damschen, E.l, Tewksbury, J.J,, Haddad, N.M. and Levey, D..
(2009). Landscape connectivity promotes plant biodiversity spillover into non-
target habitats. Proceedings of the National Academy of Sciences, 106(23),
9328-9332. www.pnas.org/cgi/doi/10.1073/pnas.0809658106

Martensen, A.C,, Ribeiro, M.C., Banks-Leite, C,, Prado, P.. and Metzger, J.P.(2012).
Associations of forest cover, fragment area, and connectivity with neotropical
understory bird species richness and abundance. Conservation Biology, 26(6),
1100-1111. https://doi.org/10.1111/j.1523-1739.2012.01940.x



71.

72.

73.

74.

75.

Fox, A.D.,, Henry, L-A,, Corne, D.W. and Roberts, J.M. (2016). Sensitivity of marine
protected area network connectivity to atmospheric variability. Royal Society
Open Science, 3: 160494. http://dx.doi.org/10.1098/rs0s.160494

Fang, X, Hou, X, Li, X, Hou, W., Nakaoka, M. and Yu, X. (2018). Ecological
connectivity between land and sea: a review. Ecological Research, 33, 51-61.
https://doi.org/10.1007/511284-017-1549-x

10, 40-43, 73

Grober-Dunsmore, R., Pittman, S.J., Caldow, C., Kendall, M.S. and Frazer, TK.
(2009). A landscape ecology approach for the study of ecological connectivity
across tropical marine seascapes. In: Nagelkerken, I. (ed), Ecological
connectivity among tropical coastal ecosystems. Springer, Dordrecht, 493-530.
https://doi.org/10.1007/978-90-481-2406-0_14

Earp, H.S., Prinz, N., Cziesielski, M.J. and Andskog, M. (2018). For a world without
boundaries: Connectivity between tropical ecosystems in times of change.
In S. Jungblut, V. Liebich and M. Bode (eds.), YOUMARES 8 — Oceans Across
Boundaries: Learning from each other. Proceedings of the 2017 conference
for YOUng MARine RESearchers in Kiel, Germany. Springer. https://doi.
org/10.1007/978-3-319-93284-2_9

Bostrom, C., Pittman, S.J., Simenstad, C. and Kneib, RT. (2011). Seascape

ecology of coastal biogenic habitats: advances, gaps, and challenges. Marine
Ecology Progress Series, 427, 191-217. https://doi.org/10.3354/meps09051

37




