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Abstract ; Considering limited manpower, funding, and land available for conservation projects, selecting a set of key areas
to maintain biodiversity is important. The Yangtze River Basin (YRB) is a globally significant center for biodiversity but
faces many threats and pressures. Previous research attempted to identify conservation gaps in the YRB based solely on
species distribution in terrestrial ecosystems. This study focused on wetland ecosystem conservation patterns on an entire
river basin scale. Systematic conservation planning (SCP) is a framework that has been developed to prioritize and manage
habitats deemed important for the protection of natural values. We used SCP methods to define watersheds as planning units
and developed a comprehensive map of wetland types, considering climatic factors and geomorphological factors as coarse-
filter surrogates of biodiversity elements, which included 28 wetland classes. We integrated the distribution of 113 focal
birds as fine-filter surrogates of biodiversity elements. Marxan is a software used to determine the optimal set of planning
units to form a pattern that meets the protection target with the minimum of social economy cost and land resources. We used
Marxan to identify a conservation priority pattern by calculating the irreplaceability of each unit. Then, we compared the
priority pattern with the existing reserve system to analyze conservation gap in the YRB. The results showed that the wetlands

at the source of the YRB are large and well-protected; the proportion of protected wetlands in the Jinshajiang sub-basin
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arrived at 38.74% in the priority pattern, improved by 19.74% compared to the existing protection system. The protected
proportion in the Ming-Tuo sub-basin is 7.05% at present, and improved to 22.08% after the optimization; the priority
protection areas are mainly distributed in Sichuan. The additional proportions in the Jialinjiang sub-basin and the upper
mainstream sub-basin are large with conservation gaps mainly distributed in Sichuan province; Dongting Lake Basin and
Hanjiang sub-basin are relatively well-protected. The protected proportion of wetlands in the Poyang Lake basin can rise
from 7.10% to 28.49% with the additional proportion rising up to 40.89% in the Taihu sub-basin; most conservation gaps in
the middle and lower reaches of the Yangtze River were distributed among riparian wetlands. In summary, the main
conservation gaps are distributed in Chongqing, Guizhou, Hunan, and Hubei provinces. The results provide a reference for
conservation planning in the YRB. Moreover, the identification of priority conservation areas on a large scale can be used to
influence the building of a well-connected protection network in each individual area. For conservation gaps in the middle
and lower reaches of the Yangtze River, we can build wetland parks and restore the river bank. For small conservation gaps
distributed around existing reserves, we can extend the boundary of the reserves or adjust their scope. The results provide
decision makers with scientific evidence for conservation planning for Yangtze River wetlands, and enrich the examples of

SCP for freshwater wetlands.
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Table 1 The catalogue of eco-geographic wetland types in the Yangtze river
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Fig.3 Distribution map of birds in the Yangtze river basin
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Fig.4 The priority pattern for wetland conservation in the Yangtze river basin
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AWFAEBE LS R GIR U R R RAL SRR 289 78 0 AR S M PR ER R M 2 S R 4T A
T[] A 25 el B DI AN [ R T AR AR R SR N A A 5 B PR AP R R T
WLRE SR AR T B JR BRI , AFE il R GT A0 7326 LRI, EL e T80l BRI | AR SCHI = U PR3P X
G 52K AR BIOHTEh 5 B NG R AR /R IRl eAh, X T oK & B A AL B AT FUR 8 T 1)
A TUCN HLUK &5 19 5073 11 Bl ST AU, {ELJE: B 288 A9 A 55 0 B AN (R B2 7K DX 8 A 1% B B R AN A TR £ H
JE BIWFTE I AT 1, AT HUA — R SRS, BoA I AR R AR SE A B, d A 2 ) F
FEHATANIE , A R IZ S Ja B AN TR I B LA

(2) HESLIWH MR- HIAR LR 5 73 R 0 B

AT IR TR B2 S A S R G4 R S D RE 22 S i B i, 0P ST TR T IROKIR M

7 T LTS A 35 52 i R () 288380 b BT LA RS [R) 2B ) 2 R M R A N A 25 R B R 55 D BB A il 4t R AR T
B ; 23— T 1A 2 FE B R R A AR AL SR Bl A [R5 4  f% - 550 4SS R ] i ok 2B A L AR s B b i
A - b A5 DR 2R T 2 TR R AR R AP R A R T AR R AT S R R A S R T M TIRE AR iR
PG B SRS AT T DRI R A A S 2 R 2 A At ] A Ay 30 Sel T A 3 oy P4 PR A
— PP R, VTR R R DR AR Y A S 4 R T UL R | T R ) b A - b B D
W SEBR L, AT RAAE ZR AR [R] 232G B 1 ST o B i A A - b S 0 2 2 0 DA T R TR RUBE S [ BT
B AR AP RSB T , ASSH 1 T B X AN [ b A - b 5 28 R, Jo A DG A 75 2R G IR 55 ) R AR A= Aol o 1 A8
1k, IARTRME IE HAr AR 2 IR A 25 R GE R 55 T RE PR AN RIS A A A P 8, 76 I RE il 12 T 370 Jol 76 3 i
PR R

(3) 53 3 X G S e A - ) - ) 32 R 1 LR

SIS RG R ERR, WE0E AR B W (R IR B ) (RE AR K X)) R ) (3R
IR 7K ) K SGEREEN L DUAERE A 25 2R G AR 90 03 A o Y b A A BE i B 43, HAs JR Ak 5 4
B PPAG o AR A 2 T IR KR R G0 R — 2 B, R R AR i A ) T 4 B e Sek 0 . 28 e 45 # A oy
AE Y 52 3 M LA SO A 10 A 2835 B RE I, A0 Z 00 A% 40 X AR el R K X - R FH A B A] A
SO YY1, K 3% 8 B FR RN R AZ O AR B R b i) T T R, DL, T T — s TR R 5, 7
437 BB = 2 BN I AR BRI R A% R DAk i . AR, MR 3 7R R T I b ek R B 8 T
FA FERIPE TAE , (HANa] 5 o A = 30 P (0 580 55, 4 1) 2 b e /K - b T 7K 8 3 1k R e, DA BT R RO [
TSR 1 ) B AR A I 2 1k R AEATY 7 B AT S K AR SE LR PR AR 5%

(4) RGPS REBE RN LA

RGP AN T A AL KRR R G5 B MK ( Systematic rehabilitation planning ) /2 E Pr_I R G- 47 51
R % Rt B sl i, I LSS AE IR K S A 3P B R A5 T 2 P TR M R G iE R AT R A T
PR 3R BEMI S ), 28 AR A BB 1k =2 0 10 e A Jmy AR AN A2 i ) DX SR 08 il 2R ek A2 22 (R 1 s Sy 5
T REICHE , 25 IR 38 5 10 Mk S B A SR e Ak i, S 43 B T X B i A 25 R G R B iR AR R
ERIRE RN ROR BRI T IR E S — A TR A S R GRS I REARS R e
TER GRS R G M6 2 SLml bt — LR JAVK RS R 5 O A (A% SR O S o 5 T RE DG Bk, B HL -k &7 4% 1A
& SR B RARSEORE , 5 R A A S5 K SR JR 16 RS 43 B BT SR R (s A5 bR A AN S T SR Bl R
YRR S 00 bR | AT AT P AR G 1] A i 81 5 3 M A6 42 0 R R A 23 PR A A 25 R G0 IR 45 T RE RS 01
DA 0 b ORAP 5 52 A SRV Sy 9 i N 2T Bl 28 A NI 0 b A 785 28 00 0 [ 52 i g A S TR 1 A

5 % 3Lk ( References) :

[ 1] BFRE, ThoRa. KITHBHRMBUR KA. LT, 2015, 31(12): 10-13.
(2] BBrfe, XU, KITR A U S A2 . s H S B (5 BB, 2003, 19(1) : 70-73, 90-90.

http ; //www.ecologica.cn



10 G 38 &

[ 3] Abell R, Allan J D, Lehner B. Unlocking the potential of protected areas for freshwaters. Biological Conservation, 2007, 134(1) . 48-63.

[ 4] FeSRER, 2RWek, F2fth, DA, XBIL, 250, ZExla, X3 g. UL BT [ SR R4 DX o0 A0 BUIR S A7 /Y I JR bRl | 2013, 11
(1): 136-144.

[ 5] Zedler J B. Progress in wetland restoration ecology. Trends in Ecology & Evolution, 2000, 15(10) ; 402-407.

[ 6] ZRlBesC, 4580, G, AR, MW T DR, ARBERSAE, 2014, 29(7) « 1257-1269.

[ 7] Margules C, Sarkar S. Systematic Conservation Planning. Cambridge: Cambridge University Press, 2007.

[ 8] Margules C R, Pressey R L. Systematic conservation planning. Nature, 2000, 405(6783) ; 243-253.

[ 9] Kukkala A S, Moilanen A. Core concepts of spatial prioritisation in systematic conservation planning. Biological Reviews of the Cambridge
Philosophical Society, 2013, 88(2) ; 443-464.

[10] Nel J L, Reyers B, Roux D J, Impson N D, Cowling R M. Designing a conservation area network that supports the representation and persistence of
freshwater biodiversity. Freshwater Biology, 2011, 56(1) : 106-124.

[11] Hermoso V, Linke S, Prenda J, Possingham H P. Addressing longitudinal connectivity in the systematic conservation planning of fresh waters.

Freshwater Biology, 2011, 56( 1) : 57-70.

[ 12]Heiner M, Higgins J, Li X H, Baker B. Identifying freshwater conservation priorities in the Upper Yangtze River Basin. Freshwater Biology, 2011, 56

[13]
[14]
[15]

[16]
[17]

[18]
[19]

[20]
[21]
[22]

[23]
[24]

[25]
[26]
[27]

[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]

[36]
[37]

[38]

(1): 89-105.

ZELESC, AR, BRI, BRE. UL A A DR M O 2 S SO R M s R . AR AR, 2007, 27(12) : 4979-4989.

Wob—, WL, PRETE. He T RGP RN I VLA T i 2 ORI X AR, PR AeanBhay, 2015, 45(12) : 1244-1257.
WA, BRIAE S, okig, 28R, B85, KER RILHEE SRR 21045 R 500 X6, FRERADF5, 2010, 23(3):
312-319.

GRBAER. VLIS M BT IR BUIR BCH AR P SR, MOk SRR, 2015, (3) : 39-43.

AT L 1 G R S R AL U - VIR ) AR AR AL RIS XA 2 A H AR, A4, 2000, 42(8)
879-880.

KTTE, WA, EETL, AL, MM, SR KU WA Y SR 2P —— LA BB I ST, RS2, 2009, 29
(5):2603-2611.

KeTe, ZEWESC, KR, bk, skER, JKSTIE. BRI I B R A A R G IR R R A AL. BHIA S S44R, 2012, 23(2)
475-482.

AL i K SCH AR RGP A B Bl BEIRAE I, 2013, (3) : 23-27.

HEY), TOUH. RIRAEANRHAE SR SIS B SRR, KBEERE, 2011, 22(3) : 429-436.

FENT, TRAL, BOUH. 3 ASETHABERIMS IR G A SR DR DTS Jm) R b K SC 3% 388 14 78 1k B R 3 P 2 40 . I b Rl27, 2016, 14(6)
866-873.

INIT . SR AT LB IR K SRS I BT . K% . KRIEB TR, 2006.

PR, EMG, b, SRR, EHE, sl YT, R, ERX, EER, DI, GBK, SR, £, Sk, el #rL, i
AR L A TR R I SR S PR AE 434, o AL D g HiBRERRE, 2009, 39(2) ¢ 188-203.

eGP N RSERIE AR SR, et st A, 1979.

Mackinnon J, Phillipps K. A Field Guide to the Birds of China. Lu H F, trans. Changsha: Hunan Education Press, 2000;102-106.

Karr J R, Fausch K D, Angermeier P L, Yant P R, Schlosser I J. Assessing Biological Integrity in Running Waters. A Method and Its Rationale.
Urbana, Illinois: Illinois Natural History Survey Special Publication, 1986, 5. 1-28.

R, e, FEORIL, S, R LSRR . BHLRLF, 2015, 13(6) : 660-666.

FIEHGITR. 2008 LIRS, dbat. PRSI, 2008.

ZEali, TG, BRIEE, MRE. Srhiiie s A oK B RN IR, [H 45 B ARBTRNISY, 2000, (3): 58-61.

E2H, VRS, Z5RU. KL R IR RS S A S KU IR S R, 2006, 15(5) @ 564-568.

R, BRI RS, SRk VT IR R TR R SR . B, 2015, 67(4) ¢ 39-42.

PEOCE, 40N, FlE. KIT AR A SRR ORI, ARIKTT, 2008, 39(23) ; 43-45, 58-58.

Ricciardi A, Rasmussen J B. Extinction rates of North American freshwater fauna. Conservation Biology, 1999, 13(5) . 1220-1222.

Linke S, Kennard M J, Hermoso V, Olden J D, Stein J, Pusey B J. Merging connectivity rules and large-scale condition assessment improves
conservation adequacy in river systems. Journal of Applied Ecology, 2012, 49(5) : 1036-1045.

Linke S, Turak E, Nel J. Freshwater conservation planning: the case for systematic approaches. Freshwater Biology, 2011, 56(1) . 6-20.

Maire A, Buisson L, Canal J, Rigault B, Boucault J, Laffaille P. Hindcasting modelling for restoration and conservation planning: application to
stream fish assemblages. Aquatic Conservation Marine and Freshwater Ecosystems, 2015, 25(6) : 839-854.

Wiens J A, Hobbs R J. Integrating conservation and restoration in a changing world. BioScience, 2015, 65(3) : 302-312.

http ; //www.ecologica.cn



