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Decision: 43 COM 7B.10
The World Heritage Committee,
1. Having examined Document WHC/19/43.COM/7B,

2. Recalling Decisions 39 COM 7B.13 and 41 COM 7B.30, adopted at its 39th (Bonn,
2015) and 41st (Krakow, 2017) sessions respectively,

3. Welcomes the joint surveys undertaken by the States Parties of Japan and the
Russian Federation concerning the Western Steller Sea Lion rookeries in Russia and
their plans to develop a population dynamic model of this subspecies to inform
management, and requests the States Parties to submit the findings to the World
Heritage Centre once they are available;

4. Noting the reported ongoing damage caused by pinnipeds to coastal fisheries and the
conclusion that the non-lethal measures used have not yet been effective in reducing
the damage, also requests the State Party to provide justification for the need to
continue culling in terms of its effectiveness in reducing the damage to fisheries and
urges the State Party to reconsider the current level of culling of the Western Steller
Sea Lion based on a precautionary approach considering that accurate and
comprehensive data on this subspecies continue to be lacking and until such data are
available to inform management;

5. Notes with concern the lack of detail on the monitoring and management of the
Western Steller Sea Lion in the Management Plan and the Multiple Use Integrated
Marine Management Plan, and further requests the State Party to ensure that these
documents are further strengthened and reflect such precautionary approach towards
management of the Western Steller Sea Lion population;

6. Also welcomes the State Party’s commitment to restore the Rusha River to its most
natural state possible, including the progress made in assessing options for the
removal of three check dams and alternatives to the bridge, and notes with
appreciation the State Party’s invitation for an IUCN Advisory mission in autumn 2019
to provide further advice on this matter;

7. Encourages the State Party to continue monitoring the impacts of climate change on
The property and to develop adaptive management strategies to minimize any impacts
of climate change on its Outstanding Universal Value (OUV);

8. Finally requests the State Party to submit to the World Heritage Centre, by 1
December 2020, an updated report on the state of conservation of the property and
the implementation of the above, for examination by the World Heritage Committee at
its 45th session in 2021.
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1. Executive summary of the report
In collaboration with the Ministry of the Environment, Forestry Agency, Agency for Cultural Affairs,
Hokkaido Prefectural Government, and other related organizations, and based on scientific reviews at
the Shiretoko Natural World Heritage Site Scientific Council, Japan reports as below in response to the
issues raised in World Heritage Committee Decision 43 COM 7B.10.

- Regarding Paragraph 3 of the Decision, joint monitoring of Steller sea lions (Eumetopias jabatus) with
Russia has been conducted in the Kuril Islands and there is a plan to develop a population dynamic
model using the monitoring results. The analysis results will be submitted to the World Heritage Centre

as soon as they become available.

- Regarding Paragraph 4 of the Decision, the combined use of capturing and non-lethal measures has
mitigated the level of damage caused by Steller sea lions and helped avoid a rapid deterioration of
fishery. However, since the non-lethal methods currently used are effective only at a low level, the
combined management with culling at the current level will be maintained, while continuing the
scientific monitoring data accumulation and the analysis stated in the paragraph 2.1, to eventually

review the level of culling.

- Regarding Paragraph 5 of the Decision, the monitoring of Steller sea lions is normally
conducted by direct counting from onshore spots. This means that the data obtained are
clearly too small to make an estimate of the overall population level of Steller sea lions
migrating to the Nemuro Strait that inhabit the vast sea area including the southern part of
the Kuril Islands. Due to this situation, the mark-recapture method has just been
introduced to estimate the population level. After obtaining the results using this method,
a management model of Steller sea lions is to be developed. The plan or process to develop
the management model will be stated in the Multiple Use Integrated Marine Management
Plan (which is reviewed once every five years).

- Regarding Paragraph 6 of the Decision, the IUCN Advisory mission was invited in 2019. The

recommendations made in the report of the Advisory mission have been discussed.
- Regarding Paragraph 7 of the Decision, the monitoring of the impact of climate change in Shiretoko has

been conducted. Efforts will be made to promptly detect its impact. In addition, there will be accelerated

efforts to examine and develop adaptive management strategies.

There are no other conservation issues identified nor development projects which may impact on
Outstanding Universal Value of the property.

Public access to the conservation report is acceptable.



2. Response to the Decision of the World Heritage Committee

Regarding the issues raised in Decision 43 COM 7B.10 of the 43™ session of the World Heritage

Committee, Japan sincerely reports as follows:

2.1. Response to Paragraph 3 of the Decision

Paragraph 3: Welcomes the joint surveys undertaken by the States Parties of Japan and the Russian
Federation concerning the Western Steller Sea Lion rookeries in Russia and their plans to develop a

population dynamic model of this subspecies to inform management, and requests the States Parties to

submit the findings to the World Heritage Centre once they are available;

b)

d)

According to a research conducted by Japan, the resighting of brandings made it clear that Steller sea
lions migrate to the Nemuro Strait almost exclusively originated in the Kuril Islands. Furthermore, the
satellite tracking of Steller sea lions migrating to the Nemuro Strait showed that they inhabit the area
including  the southern part of the Kuril Islands, except during the breeding period.

This research on the origin of the migrating Steller sea lions indicates a possibility that they are forming
a subgroup within the Kuril Islands. Currently, Japan is studying the population level by applying the
mark-recapture theory based on the results of the resighting of brandings.

In addition to the joint monitoring conducted in the Kuril Islands with Russia, biological data such as
the age and sexual maturity of Steller sea lions captured in the Nemuro Strait are being collected. It is
planned to develop a population dynamic model using these data.

The results of the above research and analysis will be submitted to the World Heritage Centre as soon

as they become available.

2.2. Response to Paragraph 4 of the Decision

Paragraph 4: Noting the reported ongoing damage caused by pinnipeds to coastal fisheries and the
conclusion that the non-lethal measures used have not yet been effective in reducing the damage, also
requests the State Party to provide justification for the need to continue culling in terms of its
effectiveness in reducing the damage to fisheries and urges the State Party to reconsider the current
level of culling of the Western Steller Sea Lion based on a precautionary approach considering that

accurate and comprehensive data on this subspecies continues to be lacking and until such data is

available to inform management;

a) Damage to fisheries

To achieve the sustainable use of fishery resources, local fishers have adopted voluntary
management measures such as establishing an upper limit on the number of ships they
operate, setting a non-fishing period or non-fishing days during their operation periods,
reducing operation hours, restricting fishing gears and methods that can be used, and
regulating sizes of their catches. In addition, to secure stable fisheries livelihoods, they
are working on raising the unit price of their catch through the maintenance of their
freshness and reducing production costs.

The combined use of capturing and non-lethal measures such as relocating fishing nets
depending on the situation of Steller sea lions’ migration and driving Steller sea lions
away using non-lethal bullets from shot guns has controlled the damage to the current



level and helped avoid a rapid deterioration of fishery.

Table 1. Damage caused by Steller sea lions to fisheries

(million
yen)
2012/13 2013/14 2014/15 2015/16 2016/17 | 2017/18 2018/19 2019/20
209 357 212 175 177 213 213 170

Table. 2. Number of captured Steller sea lions in Nemuro Strait

(Hokkaido Prefectural Government)

(number of

individuals)
2011/12 | 2012/13 | 2013/14 | 2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19 | 2019/20
10 14 13 15 15 15 14 15 15

(Hokkaido Prefectural Government)

b) Non-lethal mitigation measures for the damage to fisheries

In addition to capturing, measures such as relocating fishing nets depending on the situation of Steller
sea lions’ migration and driving Steller sea lions away using non-lethal bullets from shot guns have
so far been used to reduce the damage to fisheries. Furthermore, as an effort to prevent the damage
to nets, a verification test was conducted in 2018 and 2019 using reinforced gill nets in the fishing of

walleye pollock, Gadus chalcogrammus, using fixed gill nets practiced in Nemuro Strait. In

comparison with normal gill nets, reinforced gill nets have several challenges such as higher costs
and difficulties in operating. However, there have been reductions in the damage to gill nets and
experiments will be continued on the wider use of reinforced gill nets.

The national and local governments are supporting measures adopted by local fishers against fishery
damage, such as driving away Steller sea lions and introduction of modified fishing gear, including

reinforced gill nets and the use of non-lethal bullets from shot guns.

¢) Conclusion

The combined use of capturing and non-lethal measures such as relocating fish nets depending on the
situation of Steller sea lions’ migration and driving Steller sea lions away using non-lethal bullets
from shot guns has controlled the damage to the current level and helped avoid a rapid deterioration
of fishery.

Given that the non-lethal methods currently used are only having a low level of effectiveness,
however, above-mentioned scientific data accumulation and analysis in response to Paragraph 3 of
the Decision will be continued, while maintaining the current level of culling, to eventually review
the level of culling.

While monitoring Steller sea lions migrating to the Nemuro Strait and continuing efforts to mitigate
the damage they cause to fisheries, efforts will be made to achieve both the stable fisheries livelihoods

through the sustainable use of fishery resources and conservation of the marine ecosystems.

2.3. Response to Paragraph 5 of the Decision



Paragraph 5: Notes with concern the lack of detail on the monitoring and management of the Western

Steller Sea Lion in the Management Plan and the Multiple Use Integrated Marine Management Plan,
and further requests the State Party to ensure that these documents are further strengthened and reflect

such a precautionary approach towards management of the Western Steller Sea Lion population;

a) The direct counting from onshore spots has been used to monitor Steller sea lions. Specifically, the
number of Steller sea lions swimming in the coastal area is counted from a few fixed points along the
coast. This method is designed to comprehend the number of Steller sea lions that use the coast of the
Shiretoko Peninsula like a snapshot image. This means that the data obtained are clearly
underestimated the overall population level of Steller sea lions migrating to the Nemuro Strait
that inhabit the vast sea area including the southern part of the Kuril Islands.

b) Accordingly, the estimation of the population level using the mark-recapture method has been started
as stated in 2.1 above. There is a plan to develop a management model of Steller sea lions migrating
to the sea area around the Nemuro Strait after obtaining the results from this method.

¢) While there is a plan to develop a management model of Steller sea lions, changes in the capturing
management method are not considered at this stage. Until the above-mentioned management model
is completed, its development process will be stated in the Multiple Use Integrated Marine

Management Plan (which is currently reviewed every five years).

2.4. Response to Paragraph 6 of the Decision

Paragraph 6: Also welcomes the State Party’s commitment to restore the Rusha River to its most

natural state possible, including the progress made in assessing options for the removal of three

check dams and alternatives to the bridge, and notes with appreciation the State Party’s invitation

for an IUCN Advisory mission in Autumn 2019 to provide further advice on this matter;

As for the Advisory mission, Dr. Peter Rand, the chair of the I[UCN Species Survival Commission’s

Salmonid Specialist Group, was invited to conduct field inspections from September 23 to 25, 2019, and

made recommendations on further actions necessary to restore the Rusha River to the most natural state

possible.

A report of the field inspections of the mission was presented to Japan in March 2020. The following is

our response to the recommendations made in the report.

| Recommendation 1: Enhance the simulation modelling for the Rusha River restoration to include

biological variables such as the role of large woody debris and measures of spawning habitat quality,

 before deciding on how the dam will be modified.

- Dam modifications are progressing pursuant to the improvement policy developed based on the
results of hydraulic model experiments and numerical simulations. We plan to conduct these works
under a six-year plan while confirming and verifying the impact of modifications.

- We understand the role of large woody debris including the expansion of the habitat of fish.

- Unfortunately, there is no simulation modelling that factors in large woody debris. However, model
experiments have confirmed that dam modifications would not make any change to the area of

suitable spawning beds and the trap area of woody debris. It is expected that the river channel splitting



Recommendation 2: Adopt an adaptive management approach with periodic evaluation for dam

Recommendation 3: Assess the feasibility of the use of booms at the river mouth to capture large

woody debris as a way to balance river restoration needs and the fishery stakeholder concerns.

and restoration of subsurface flows would improve the spawning habitat.

removal and the physical and biological monitoring of the river system, working in close

collaboration with the River Construction Working Group and other relevant stakeholders.

[

________________________________________________________________________________________________________________

The national and local governments discuss and examine the dam improvement plans with the River
Construction Working Group and local groups, including stakeholders. Based on the monitoring
results, we conduct evaluations on partial removal of check dams and implement the adaptive

management approach that reviews the plan and revises practices as needed.

The results of hydraulic model experiments and numerical simulations showed that three check dams
would maintain their function of stabilizing slopes at the flanks of the dams even after modifications
and river channel splitting would appear only within the 40-meter sections of each dam where its
body would be removed. It is therefore unlikely that any woody debris would be produced within
these sections.

Booms cannot be installed due to safety and technical concerns such as their potential destruction by
strong waves around the Shiretoko Peninsula and the consequent difficulty in obtaining understanding
from local fishers.

With regard to woody debris flow from the upstream of the River, it has been confirmed that they are
trapped at river flooding in broad riverbed area at a river bend about 300 meters upstream of the third
dam. The situation of woody debris flows after the partial removal of the dams will be closely
monitored and the effect of the bent terrain in trapping woody debris will be examined as needed.

(Refer to the map below for the conditions of the meander reaches where a wide riverbed develops.)



g Sedimentary area at river bend (200-380 meters upstream of No.3 dam)

v

Condition  of  trapping
woody debris at outer
bank of river bend after
river water increased

Condition of outer
$%@h4  bank of river bend

O i Image of trapping woody debris at river flooding

g]ﬁ Source: picture 6.5.6, page 211, Woody debris and disaster
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: Recommendation 4: Closely monitor the impacts of the riverbed path pilot project,

 especially in relation to erosion, fish passage and disturbance to the benthic habitat, and

' take prompt remedial actions as necessary based on solid scientific understanding. This

pilot project should not be replicated until there is sufficient evidence to support that

there will be no impact on the ecosystem or that its impact can be satisfactorily

omitigated. ;

- With respect to the upstream migration of fish, monitoring will be conducted to check if riverbed path
does not prevent the upstream migration of salmonids. Based on the monitoring results, improvement
measures will be taken as needed.

- The project will not be replicated until the monitoring results confirmed that there is sufficient
evidence to support that there will be no impact on the ecosystem or that its impact can be
satisfactorily mitigated.

' Recommendation 5: Organize periodic meetings for all relevant stakeholders and with

' invited specialists to exchange ideas and concerns, and to highlight the on-going efforts

Lomriverrestoration.

- The Shiretoko Natural World Heritage Site Regional Liaison Committee established in 2005 to liaise
and coordinate with local concerned bodies and stakeholders has meetings regularly with the
participation of the members of the Shiretoko World Natural Heritage Site Scientific Committee, who

are specialists. The Liaison Committee will continue to invite specialists on the river restoration.

2.5. Response to Paragraph 7 of the Decision

Paragraph 7: Encourages the State Party to continue monitoring the impacts of climate
change on the property and to develop adaptive management strategies to minimize any

impacts of climate change on its Outstanding Universal Value (OUV);

a) Monitoring

Following consideration by the Scientific Council, the Kushiro Nature Conservation Office, Hokkaido
Regional Forest Office, and the Hokkaido Prefectural Government developed the Long-Term Monitoring
Plan for Shiretoko Natural World Heritage Site in 2012 (as reported in the previous state of conservation
report submitted in November 2018). It is a plan on monitoring activities that are necessary for
maintaining the value of the property. Based on the Plan, monitoring of the impact of climate change on
Shiretoko focuses on sea ice, vegetation, ichthyofauna, water temperature, weather information, and so

on. The monitoring of each of these items has been conducted continuously.

In 2019, the results of past monitoring activities were compiled, and survey methods, evaluation
implementation structures and so on were reviewed to revise the Plan and to improve monitoring activities
concerning climate change (the revised Plan is attached). As an example, to accurately comprehend the
impact of climate change on alpine vegetation, which is thought to be vulnerable to the impact of climate
change, surveys and analyses were started to estimate long-term changes in alpine vegetation using aerial

photos. Monitoring will be continued with advice from the Scientific Council to promptly detect the

11



impact of climate change on the value of the heritage site.

b) Adaptive management strategy

The actions taken so far include: collecting information on research by academic and research institutions,
including future predictions; examining experimental adaptive measures for component elements of forest
ecosystems; and gathering information on the adaptive strategies developed overseas for the natural world
heritages. Furthermore, Japan recently established a basic policy and other measures for promoting
adaptation measures for climate change. Specifically, the Climate Change Adaptation Act was established
in 2018 and the Climate Change Adaptation Plan was approved by the cabinet. Based on the Plan, the
“Guidelines for Considering Climate Change Adaptation Measures in Protected Areas such as National

Parks” were developed in 2019.

Based on the above knowledge and policies, examinations for the development of adaptive management
strategy in Shiretoko will be accelerated, referring to “Climate Change Adaptation for Natural World
Heritage Sites - A Practical Guide (2014)” published by the World Heritage Centre. Since sufficient
knowledge has not been obtained concerning the major impact of climate change on the OUV from a
long-term viewpoint, selection of evaluation indicators, and future prediction of evaluation targets, further
efforts will be made to collect and analyze basic data and to facilitate research, and the monitoring plan

may be revised as needed.

The existing property management measures that are considered to increase the resilience of ecosystems
in Shiretoko, such as those contributing to the recovery of vegetation through the management of the
population of sika deer and improvements of the habitat of salmonids through modifications to river

constructions, will be positioned as important adaptive measures.

3. Other current conservation issues identified by the State Party which may have an impact on
the property’s Outstanding Universal Value

There are no other conservation issues identified by Japan which may impact the Outstanding

Universal Value of the property.
4. In conformity with Paragraph 172 of the Operational Guidelines, describe any potential major
restorations, alterations, and/or new construction(s) intended within the property, the buffer
zone(s) and/or corridors or other areas, where such developments may affect the Outstanding

Universal Value of the property, including authenticity and integrity.

There are no development projects in and around the property which may affect the Outstanding

Universal Value of the property.

5. Public access to the state of conservation report

Japan accepts upload of full reports for public access on the World Heritage Centre’s State of

Conservation Information System.

12



6. Signature of the Authority

TORII Toshio
Director-General
Nature Conservation Bureau
Ministry of the Environment

Government of Japan

HONGO Koji
Director-General
Forestry Agency

Government of Japan

IMASATO Yuzuru
Deputy Commissioner
Agency for Cultural Affairs

Government of Japan
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1. |MEZOEN

TENT, HFUEEEE SR (43COM 7B.30) T/R SHUZIRGSIEHIC OV T, BREEY -
WREFT « SURJT - AiiRE - 2 OBIREER OO T FIER L B R E R 2 Z BRI
B AR FME EE X T, LT LB #ET 5,

CPGRIEE 3IZHOWT, v T EHFEITTEAEBICBIT E=2Y 7 EFEm L, AEREE
TSH L7-BReE T VOERR Z5HE L TR Y | TR RN R AT RIS e 0 IREE - FUE e v &
— 2T 5,

R EH 4122\, BRI K D RR L IEBFERIRI R A FH L7122 & T, fED LV
2 BV, BAMAREEOFIRITRET b, BUROIEBBEN 2 TEIL, RO LT LA
REFRBEL RN LD, BUROBRER L~V &R LoD, R E 3 ORV AT —#
DERE & AT 2 MkRE L. BRBR L~V D R L~ LD TIT & 720,

. (j% HHHA S5OV T, M ROE=Z U U 70%, (kR EDD D direct count (2 X D {THi,

SO T —2I%, TRAIESREZ S T AR 4 £ BIR & 3 2 AR Syl it 2R o
populatlon level & LCix, ISl bHEE & 725 Z &5 5, mark-recapture method %
HWTEEBHHEEICEF LI ZATHY . ZOFREH/ZOBIZ N FOBEHET VA EK
THTETH D, 7B, LREHET VNIRRT 2 FE TR, 207 1k X2 LR AR A T
W E FEH ) (5 I B L& FEhad) (2R 2,

c REEIHHE 6 122V T, 2019 4EIZ TUCN OFEMIR v a V&L, 20 vy a o
HEZICHLHBEICH L THRET LT,

°&%@H7LODT HIRIZB T DRMBEEREEBEOET=42 T 7 ZkHaICE R L TEY |
EORYIIRICE D 5 & & BT, wIGE BRI SR E (S 7o ME 2 s S D,
k. BHEDWHE I ERIMEI B L 5 2 5 TREMED & 5 LR L T\ D £ Dt R4

(ZRE9 DT, KRR 2 BSE RN 7R\,

F7o, RERWBEE~DORT N v I T I BRAIZETE D,
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(mark-recapture theory) Zif L C. & D{EEEIKEE (population level) ZHETET 5
WAEZIT> TV D,
g) BRI T EHEITTRAINBICBITOE=FY T E2FEHTHE L HIT, REWFLETORMERE
TR B IO TE IR RE 72 E O AR HR O BUS L T\ 5, ;ﬁ/bE I L-EhEE
TIVOIERRZFE L TWDH EZATH D,
h) FECOFHA - TR R R FTREIZ A 0 R, HRLEEE

£EFE. RUOBEICED. &
HERMNRMEATREICGYRE, #

—IZHEH 5,

[(R:EIEB 4]

ﬁ%ﬂiﬂ*ﬁl'J:%)ﬂiﬁq:'d)iﬁ‘}*:@%?ﬁidﬁﬁi BRU., EBFEMIRNBEEFHIRICELZNREH

BELTWaWEWSHEmICBE L., SZEIC, BREFERICE T 5UROH A SRR

MOESMDOHRBAZTERL. ZFEEI MY ERTERIENGT—2EFFELRMLTVLSI L

ZEEL. BEOEOIZTES LET—40 BRSNS ETEFIH7 IO—FIZESVT, +

FOREDERLANILZRET LK 358 <IRT (urge) ;

a) BEHWEIC DT

- REEFIL. BRI KEERTR ORI A ER T D7D, BEEER O BIRRGE. IR
EHMIN ORI R OFRGE, BRERFF OFRE, BBEIREORIR, BIEMT A XOHHI72 & D
HERREEDOIZN, ZE LTREDE B FTROMEROTZ0 | (Y O IRE;

I X g HAT O EX°, AFEa X R OHIPEICERY HA TN D,

- BT X AR E. b RORERDUZIEG Ui O ESFT OB EICHUHET (shot gun)
Z W FEBBEME (non-lethal bullets) (2 X 2BV AW EDOIEBBFEAI R 2 0FH L7
Z LT, BUROHEF LTI b, AEARREOZIRITET b,

F1. REWLRIZIT D b FIZ K DREREHE
(| M)
2012/13 | 2013/14 | 2014/15 | 2015/16 | 2016/17 | 2017/18 | 201819 | 2019/20
209 357 212 175 177 213 213 170
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(IbifEiE)
#F 2. AREFWBRIZISIT D b FERIH ORI

(58)
2011/12 | 2012/13 | 2013/14 | 2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19 | 2019/20
10 14 13 15 15 15 14 15 15
€latiz3iEy)

b)ifa Sl 2 B S B D 72 O DIEEBE 22 07 1EIC DN T

- BN EREZ B ST 0ORMHE LT, ZRETITo TE 2 b RoRiERN
(2 U= O BT OB B, BEsE (shot gun) % AW /-FEEIEMM (non-lethal
bullets) (2 & ZIBVAWZR EDIEH MaE#eE 205 Cilar & LT 2018 42, 2019 TR
WD & Z [E XA U8RI B T bl L SERERER 2 5206 L <5, i ki) LiE
B E ORI L X D b RRFIN 72 BHCEERE OO D S EOBBEN B D03, gk
ORI RN A SN TEY | SR(Lf LI O KIZ DWW TRBRZ fkie L T <,

- JREEFDELY MATesR LH] L7 PRI E OB AL, WL (shot gun) MWW IEBGE
7  (non-lethal bullets) |2 X 2BWAWEDOXRRIZOWT, EROHG BIRERN L
W5,

o i

- BHHICEDRR E . b ROKEERIUDIG Ui 0% E AT D42 H o, #iER (shot gun)
Z A= FEE e (non-lethal bullets) 12X 2BV AW E DIEESER IR 2 0FH L 7=
ZET, BUROWEE LTI Z DL, BB REEDO RIS b v,

- oL, BUROWEEWE AR S 5 72O OIEESER 72 L, KDL~ L T LR E
FEL TN Enb, BUROBRER L~ L &R LoD, IEHE 3 ORI F#HT —2 O
LS LR A L. B LD R L~ E D TIT X 720,

- REWEWSRIERED R RIRDE=2 U v 72 FE L7z E T, ZhbifEWEZRBSES
B 2o L7228 B Froem 722 K EEB TR OFIRIC K D L EM 72 fE D E I L BTEAETER O
RO Z K> T L,

[(RFEBEEBGS])
FEAERVZAAEMENEEERHBEICEVTEF FOE=42 ) VT PEBEDFHMLAR
MLTWAIELICEEZE>THEEL., BEIC. BRI, ChoDOXEN S SITHEIESh,
F FEGABHEREICHLTCPHNT7 TO—FE2RBLIZEDELEDLIEETS

d) b ROE=HV 2 71F, 5EKEEEDD O direct count IZ X D {ThiTE iz, ZIUTHERED
WO BT OHEIZIB T, R TCEKT 2 N RO Z EMEET 20D TH D, Z
DFEFTHRERBIRELZFHT L N MaKE 2>y 7o ay MICHET 25D TH Y |
BondT —2ix, TEAGHEEZ S Lo A RK/RWHE A A Bk & 3 2 IR EWRIERE 2R D
population level & L Cix, G0 b HEETH S,

e) Tmi=d, bk [PiHEE 3] (b)? XL 512 mark-recapture method % V7= {E{AREHE T (2
HEFLIZEZATHY, ZOBREEETZOLITREEEEE DRI KET 5 N ROEHE
TNVEAERT D TETH D,

o b ROBEBETNVEERT HTETH LN, BREA T N NGB GEZAEE T2 TEIX

RV, FROBBETANERT D E TIE, T T 1 R &SR AR A MRS B (5
FICAE L2 ET) ([CHRET 5,

21



((RFEEEG]

W v I ZABERRR Y BARITEVVREBICEET 5 & LV D HEEORBO. 3 D0BILS L
EDFRFEPCEORBECEATITMOES AL REFICEHALEISICHMET 56D 1
UCNEBRBIZI Y3 2010 EMICIBETSIZEZ2EMLTEET S ;

FEMR v v 3 TV TR, 201949 A 23 A S 25 HIZ TUCN V7 BHEEE S 71—
TOE— bk 7 MELEZREIEL, BMRSRE TR T 5 & &by I ZRREZRIR Y BARIC
PLVREBICRIE 35 72 DI B 72 DITENC DWW T OIS 2 57- & 2 A,

2 v va OB OHEED 2020 4 3 HIIRE I, TOHEEICBW TR S8
Bz L, LT EBYHET S,

QAwﬁﬂﬁﬁﬁﬁmTémkswzvmwﬁiz Alb—YarvETIE®RIELT, Ex

ARAORBCENEROEONAL LOENENEREEDS,
« X LW RITHOWTIL, ﬁﬂ£%&o/\zv—ya/ﬁﬁ%% THERR L7 B 81T &
BAEETLTRY, ZBICLD2HEBLHER LN OMGEZ ER, 6 VAEHE THED TV E
Ao

c ERARTAN D D Z LI L0 MIHO A BIRDEN 5 78 &2 O&E ZHiE L T b,
AN BLERBRARE ANV R 2 L—3 3 VBT VIR LRV, BAERRC LY pE
YN PR 88 1 D [ AE-CITE AT IR HPH A K& < ZBE L2V 2 L 2R L TR Y . KOs b, R
TR D ICIZ XV EEINRBE OUE A W3 5,

ANTENT FAf —RBBEUTOROBET SHEMFE L RECHAL. ¥ LHE
DEOOERMOEIEL AN LA T LOYEMELUEMPHT=5 1) 2T ERASIRG.
WEBTIOFERMIS,
°ﬂMI¢%7FA4%~zm BT R GBI IEERE AT L

FMLTWDHE=F U ZIZo0NT, fHliHE 2 ERTWD, ZOMREEEZ, 5%

?MZ\ELUE\ CRELZTWER L TW IESHEBL ke 92,

IDBEORER L BEBRENBZEDNTURELESAEE LT, Exmmxéﬁ#¢

iéﬂ@@ﬂEﬂF@?mé@ﬂﬁ@%ﬁjmﬁi%@ié ___________________________________________
CFRFEROCT I 2 L —Y g VORERND M&A3ﬁwﬁﬁ%ﬁotﬁ%&Am%®mw
lm%bi%%éht%W&A®@Tf%ﬁoMm%mf®HM®@ﬁm_miétw\
K DK S DFEARDRE TN EZ D,

« 7 — LADOFRKBIT DUV TIL HR N DRV EIRIZ L 23882 & 24 B NSl o RRE,
S HICHICIRER OBMER S OIRNZ EMHEREIXTE 20,

<1 B2 S OFRAIC OV T, F 3 X LD 300m FFRISH)INERE LTy B R HERD
NHY . O KIFICHARADOHIRZ R L T\ 5, 5%, X580 FTiFf%omARIRA RN,
IR LoD, MBI U T, B 2R U2 RSOV CTRFTT 5, (b
OAIRPLIT T Z )

22



FE3H L EFomIEdhMERE (583 &4 A& V) 200~380m. EfEHES)

ABEREICETS
EES R AR

e NG

SRR - [RA & KFE_P211] 5E-6.5.6

23



(1 4] .
HICRE. ADBET. BELE - £RMOBEICEEL. AKRB/A/Oy FTOSIY RO |
 BEEMBICESAYLS L. REARSEHNERICE SO THEICS L CRELRERES |
HBLD, CoMOy FTOTIY ME, ERRAOEESALN &, TEETOREET |
s FOW EIZ oW, RN BHEEOM Ev— R & LU CHERSHEIEL T\ Dl

IZOWTE=F Y 7L, BLEIZSC CHEHELHEL D,
=X Y TR ERRRADOREBEN N L I OREE R TE L L AR

(T 5 AL B 5 E T, RE L,

NBEICET 37 A F7OBRICOVTERRMR L., ETTORMERET B0, B |

BT RIS TONEBRE L EREMIRLOEMNLRMERET S,
- MO B HER e OB IR % & Ol - MAEA R 5 7= 0b1C 2005 AT AL S L7 T RIR
HE R SRR PE A 23 | % A HIROIC DR L R B C o % R L R ) SRR
RS ERABENBML TS, 5% & bl FAEICBIT 5 SRR OMBORA %R
e

[RiBEEB 7]

BHBHEIC. [IREFOEEICHNT IHEDE=R2 ) 7 &#HEL. EED W ~DOULIES
EEIR/MET DL LEREERROKRELTERMT 5 (encourage) ;

(£E=H1V7)

B FARBRBE T, AL ESRMNE R, JLihE I, BPEEES COMRFB AR T, MR IR
H SR8 PE - O M 2 4R L QO o DI B R E= 4 U > 7 OFFE THIPR 5 A 981 o Hiek
EWlE=4V 7] % 2012 12K E L7z (FilE] 2018 4 11 H 2 ORI HEETH
Wik), MKRICEB T DRGEEIIREOE=4 Y 713, ReHEICES S MK, A, AIEM,
KIBLORGEMEICERT AL E LT, ZNENE=F Y V7 Z/RICIE L T\ 5,
2019 FIZlE, ENETOE=HX Y U TFERE LV £ L o7 BTl TR o FEh (A
HAEEL, FHMEAZSRET T2 LIk, [ELBICHEET 2 E=4 )V VHEOREEL
To7z BN, BlIE, KIEEENC L D2 ERAE LTV E SN TS EILEAIZ SN T, 4
BORBEHEEIHIET 570, ZORMEAMZEETEIC X > THEET A - o8ric b
FICEFLEZEZ A,

Bl XX RREELNLDOMEEZ T ooT =X Y U 7 Bk L. SEEEhC X 2 e
SOOI ICE D 5,

ey =gitid 9]

ZAVE TIZEIFERE RIS 35 1T 2 13k T 2 5 O T BFFE N I DUV T OFE IR . 3T 72
FRARERE AR A SR 1T B3 2 IS R O MG, [EAA O IR B SRR FE I 31T 2 1 b0 BRI 0 5% E 55451
DNER ExATH TE T2, BIZUIE, BBEREKRE LTH, [UEEE~OM# IR 2 D T <
FTCOERN L FHEEEDEZATHD, BIRMICIL, 2018 F IR ML B I EZ I E
L. RAEZE S I FHE 2 PR E Lo, F7o, KUEZEhEIGEHEICHES & 2019 i TENLA
% OLRFEXIZ I T 2 KUEE B~ OISR R O T8 X | 2Ek LT,

24



PLED X 9 R ASox e oS &, &6, REEr L Z—Ic kb, TBREEY 1 k
~OKEEE IS — FEAT A R (2014) ] S L-DD, FK TOWINE BRI SR E 2 72
Bt E I S5,

Z OB, BRHIMZRAESICHES < OUV ~O R e B OB ORI OB E . FElix R
FEETHENCOWTIEREFORMANELNTVD LSRN LD, HEIISELTE
=) TR ESET D%, B MEEROIE - ST biED D,

I, YT OMEEEE BT K DA R SCW) I TAEM O BT L 5 B O£ R
BoES ., HIKOERZOE L) (%HZEIT resilience DE F) 2EH D EEZ LN HAE
OBFEF IR IZHOWTH EERBEICK & LT EDIT 5 TiE,

3. MHMEN, BECHEZELCEENMEICHEEZSAOARMENH D LEHL TLLTOMD
RECEY HMH-E

L

4. fERIEEE T2 EISES CHRM - R@MFSCAROBEGEROMEIIHEE5R S
AR D & AR ERCEFHHIH VTP ESNDARAETR SR TE S
T 258
L

5. REKRBEE~DTUvIT IR
THETED,

6. ftEEBE

SRS B S REEIR

W T RE
AT IR E

25



