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Abstract: In terms of habitat conservation, it is essential to develop a habitat
assessment system that can evaluate not only the suitability of the current habitat, but
also the health and stability of the habitat. This study aimed to develop a methodology of
habitat quality assessment for endangered species by analyzing various existing habitat
assessment methods. The habitat quality assessment consisted of selecting targeted
species, planning of assessment, selecting targeted sites, assessing performance,
calculating grade, and expert verification. Target sites were selected separately from core
and potential habitats using a species distribution model or habitat suitability index.
Habitat assessment factors were classified into ecological characteristic, landscape
characteristic, and species-habitat characteristic. Ecological characteristic consisted of
thirteen factors related to health of tree, vegetation, and soil. Landscape characteristic
consisted of five factors related to fragment and connectivity of habitat. Species-habitat
characteristic consisted of factors for evaluating habitat suitability depending on target
species. Since meanings are different depending on characteristics, habitat quality
assessment of this study could be used by classifying results for each characteristic
according to various assessment purposes, such as designation of alternative habitats,
assessment of restoration project, and protected area valuation for endangered species.
Forest habitat quality assessment is expected to play an important role in conservation
acts of endangered species in the future through continuous supplementation of this
system in regard to quantitative assessment criteria and weighting for each factor with
an influence.

Keywords: ecological characteristic, endangered species, forest habitat, habitat quality
assessment, landscape analysis
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A AZA R ZEA™ (IUCN, International Union for Con-
servation of Nature)< BE ¥ Ao wet A4 EF
A7FES SHER SESbolal A% W U JHE 5
HobdA =AlH o2 HA Hehs nhgdstal glek 20219
715, mAA LR BEN7E S5 (Red list)ofl 71A1E &
TA7N1EL A AEE (219 F) F 145 750001 F
of sigstH, 200088 = thH] 78] o] F7HeE =x]olth
(IUCN Red List version 2022-1 in IUCN website). HE9]7]
T HAS Aolid= & dolA e Qs SASHRTE of
Yzt 78 A2 tigt HAEFo] Fash7] wizol A
Az 9] Ayt Barrdde FAlstal Hosh= 22 A A
T2 Algeh A o]t} (Terrado et al. 2016).

ORI EZ TRl FolA of] A=t 2l 9l H]

o==2 oHd=

AEoH @Rlat o Ag-S Fsto] A4sh7] wizof of
AAE HAL foliAE sig £ AAledel tigh |l
ot B4Jo] ™ Q35}t}(Guisan and Zimmermann 2000). 4]
428 Brske PHel B4 o) A7) HBAE B
7tot= A A2 A3 d 2] 4= (HSI, Habitat Suitability Index)

H7t, T=ELE Y (SDM, Species distribution model), ¥ &t
SHA P 2 (Generalized linear model), AJEfZ] 2] 9] &
(Ecological niche factor model) 2}, A4 e A 2] J e E ZIHo}
L A7 7L AAR-A94 JER wew o
+ 1887} (Evans et al. 2011) 50| Utk 2ol GIS
(Geograhical Information System)2t YAHALE ©]-8-51o]
BT B B2 SXHESE e R Sk YT

+ BEA1717] o] (Zhang et al. 2017). A]
BHIE Totstr] sl o8 WSl A
Q1 {7} A7} = 25} (State of Queensland
1A, BEA PRE Ht] R

| Qs (Ministry of Environment

ko
B>
i
=2,
ful
b o
M
1%
(o]

2011).

W0 2 e A7) 4 3 A AU
BEA5E1AF AR T Q10T State of Queensland (2015,
2020) oA AAISHE EFFAF I} InVEST (Integrated
Valuation of Ecosystem Services and Tradeoffs) =& 2| 2t
1< Habitat quality (HQ) & 83t ¥ 02 ARE K| o]
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It} State of Queensland (2014)= AAz10] AdH Grte
et B A-goko] AAx] o] HHEA Q1 Afedol o
sto] A Abe7E Lo, B4 Foll 2Aekd B2t
Holth Invest HQE & =2 Ho|E7t FE5tAL o
A A FEo] EtE o] Sl A HlA 287155t GIS
£ 285t EXuEHe AluE] o mhE H9kE o=
& 4= Sl o] o] SItH(He et al. 2017). 12t TheFeE ¥
5 F8oh= Zo] ofyal AHA SR Tt &5
of oIgt X412 P mtefsh=d] 5421+ o] It (Sharp
Z2, 54 T ohdR AEATE &
st 15 AF2 FEHA Y 62.7%E AAS A=
ot A== 32l AAF1ko]oh (Korea Forest
Service 2020). L2 S22t AFS iy o= EE S
7] oA = A Ao DAl Hig Brshe AlAl= mt
gro] Q7] Fonz 2 A= 71E B HHES
A sto] At A Ax] 0] A PIEE Q1R BI7F Hi A A

3w L WIS B85S st uA Ak

= 9

AAA A4 g7t 3 =d-e] 23E 4 2 2431
7] 918 72 st&7 4 (Google Scholar) ol Atz A

sto] “AA]2] A2 7} (habitat quality assessment)’, ‘A1 4]
Z] 37} (habitat assessment)', ‘414 2] 2@ 2|4 (habitat
suitability index), “E2L LY (species distribution model),
‘A 21 2] ZA} (habitat survey)’, ‘A1 A1 2] U E| ¥ (habitat
monitoring)’, ““YEI Al 7174/3 (ecological health)’, 73 Y Ef
Al 7} (landscape ecological assessment)’ 52| 7| EE
ol-g3te] HASAH. 719= AA2 20023 FH 20219
7AA] F 2087 M EE RE =7, BUA, 29 52
tid o= st

BEH7] oY= A A] A2 G2 QA= A A A A
2 grpe] gt AMAN 7471 F, A2t A= F5H
A A 2] A2 g7tol] et AREAQl 52 A AT State of
Queensland (2020)F F5t3ich A 412 B7F 2] A
7 F-2 At FEste] A4z Bob (1,15071) HA 2
I, B LIRE AA Dol A ATE 423t B FERet
of A 4= AL BELN7] oI ES HHE LB 2549




AR B e 2d 7F0] 7Hse RE AAX 4
A 24 (3357) 9 TR (2867) 07 HYE =
adto] AEsRI: HFA o2 e A7t AHEs 551

T AAR Ao Qolst BRG] = tjEFHQ 1Y

¢l MaxEnt (Maximum Entropy Model) & f|A] &2 4
Agstol AAsteck
QA A B F A S AwE o A

o] =94 2 E4e A 24 - Brkohs AR AP
(37470), A 21734 (94070), A1 A A BUEIR (438
74) A 7:1_\,}_ r,H/B og 7335-74 E/H o ‘734,}/\14
eiA 7P (387) AM AYE E8okAt AR &
42 =l AAA 4%“3 B7b (307) AM AyE &8
Sto] ¥F Az &

E—T
98 B1es age 2 5 Aol 250
2 WY RS FH0R JYstdon, FU 5
4o S G4 B HA O Ho] BHE T

1. MAIX] 25 @7t JA

HAR] A7 Wb & 69AR TASHAT (Fig 1). 3
WA, o S AR B 9 B9 Jk F 5
MAA Hgg B0l Fhsates AAgESA et

7% Aart 9B SH gl 2o A} o 7 AAG|oF oF

ot 7 WA, M A7) A g7 Agle e slof et i

Forest habitat quality assessment for endangered species
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B7FAPEA AL T s7HA] P o= Fd5HAT (Fig.
2). A AR, A=) ERAE |te] FRERY (A

MaxEnt, Maximum Entropy Model) & 2315 &-85}o]
g SEQl A 5 AR E EEslof et FE
WA AL 2AnE Ggoto] g T 234
Yt g HpEe] PAE EA st F oAt HelolA

AAe] Aget 219-& BFd & = =24 (Guisan
and Zimmermann 2000; Park et al. 2022), A2 (4
2aztg, @4zts 5) 9 A4 (A28, nY 48
4 A3 ny HAF(AUCAFE HAF), AR = 5
L AR, BE97] oI L FER AAA T
@ AR} g uug Ago|ng FRERGS ol
St el ALl o A3 B7k= A 25ttt (Park
et al. 2022). ©] A MaxEnt7} obd ThE FHE I
& BslolE mHlth © WA, FEAT % He)

AL ]

ol
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>

Habitat quality assessment

¥ Ecological, landscape and

ol ek A B, P BEARES St ¥
79192 AAstT B Hop AEHE FHOR ARG
- expert opinion/advice
Target species
Planning Target area

¥ Collect and analyze data
of distribution/literature

v Select targets of
area, map sheet, and
investigation point

species-habitat characteristics

Expert verification

Calculation of grade

feedback/revision

Fig. 1. Flow diagram showing habitat quality assessment for endangered species.
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Core habitat selection of target species

1. Core habitat selection of target species

3. Classification of habitat type using land cover
(forest, road, urban etc.)

4. Select target patches
for habitat quality assessment

Fig. 2. Flow diagram showing the selection of target area.

U REIAES FEsto] B U A AAAE EEsof
stk 814 A4S 2@ A4e] e A8 4471
%2 92 oJustel, TR AL Y A5k Eout
292 Qs Ado TRk Al WA, B A
B 5 Belo] S Ao, AR Qls) H4A) e
Sldo] etk TREl Ao, 417 515 elo] WAL
wistel) FoFe A\, it & BEA 343 2 2A
ke A9 5 AF BHE SAsHe Bad] WA oA
5 AL A1) el A A gslok st iRk 1:5000
G2 shsiof et vl WA, B A4 ol 7 (4
¥, 577, 24, 49, 314 )& 445t ol g FHoR
S W A4 59 BR (538 A4S 7 Ao} et 79
sk e A7, B2, 26, 3449, 54 A4 5
2 71708 FHslok Stk thl WA, Wk 2ATE B
7h 8 (S E A4 olg fd) 2710l wet ot 5
O Qg4 RSk sk, 1 SIAs Rae] 2 WAL
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59 948 950 o5 W) £9 89S du &
S e SR Aeof ek Bt 2T A%
= H7F 38 27171 100 hectares (ha) ©]5+L
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7H, 100~500ha® 73-%- 570, 500 ha ©|AF Y 7
Ad7gshioF stmf AR ZHAL 24 100 m
2 A sf|oF §tt}(State of Queensland 2020). TH3 2
Qo] L Foke] Wt A, Boh =4, WA 2AT
& HAoF Slo] thgol AEE 212t Bl et
R7E sk g

3. MAIX| 3% W s



Table 1. Characteristics for habitat quality assessment

Forest habitat quality assessment for endangered species

Characteristics Category Factor Note
Ecological Tree Canopy vitality Degree
characteristics Leaf damage Yes or no
Vegetation Number of large trees tree™’
Canopy cover %
Shrub layer cover %
understory cover %
Coarse woody debris %
Species diversity unit
Forest floor (weight or vertical depth) gm2orcm
Soil Soil texture
Effective soil depth cm
Soil pH
Soil organic matter %
Landscape Fragment Number of patch or unit or ha
characteristics total patch area
Connectivity Connectivity %
Context %
Ecological corridors Yes or no
Water Distance to permanent water km
Species-habitat Depending on target species
characteristics

HT}(Table 1).
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Table 2. List of species-habitat characteristics for habitat quality assessment

Level 1 Level 2 Factors

Space Land cover Area and proportion of target cover, distance to target cover
Topography Altitude, slope, aspect, rock, valley/ridge
Vegetation Age class, diameter class, height, canopy cover, vegetation cover

Soil characteristics

Soil texture, effective soil depth, soil fertility, soil pH, conductivity, bulk density, salinity,

Climate mean/maximum/minimum air temperature, annual precipitation, humidity, amount of
sunshine, soil microclimate, air flow/wind speed

Hiding/breeding Area and proportion of target cover, distance to target cover. area of shrub or understory,

space distribution of rock, number of coarse woody debris, mid-channel island
Biological Food (prey) resource Distribution of prey, area of food resource
resource ) .

Insect pollinator Presence of pollinator
Water Water resource Distance to water, area of water system, irrigation ditch

Water Temperature, depth, quality, flow velocity, dissolved oxygen, saturation, turbidity,

characteristics riverbed material, time and frequency of flooding, tide
Threat Natural cause Invasive species, climate change (extreme condition)

Artificial cause Area of residential or urban district, road (include forest road and trail), human activity,

forest tending work, graze
T ol DA Bokske, AR Seld mhl X Ashe WYt =9 W EllA $Ug A4 fol
A=, 9 Bohg faThe AR 5L melsh] gk AXishe ARG AXtstel Wokel Bk B2k =it
Edolot. tdE Aol whE A A12] At shHSH= of FHERS 23S F o/l TFE o2 it 5o A
AEEol oA AT A& AEe] A1 g A2 53 BAE wdsto] A7 fado] dAH] AUe
2 )%t (Beier and Noss 1998; Fahrig 2018). 4141 2] A nE 299 HAHZ 574N} (State of Queensland 2015;
2 Grrol A oA 542 AAR ] wRst A44, u5 Fig. 3b). el s 2+ Td 9 ook A SoflA did F
7 Z
3|

o3 B s7) == 7Y Hrh(Table 1).

Az e T EE AAR| 0 ohEekE AfHo R 1t
Ehli= B7F =4 W 87 dgA] Jles 2 iAo
A oA dig S A4 Rl mhet Hehue 35t
Aol A o {32 Aot WAS Altste] Lehdt
(Stiver et al. 2015). 7} =] M7} Aea5, WA
< 25 AR FHle 2T Ao s it

A2 9292 B7F A 2el= B7tshe, 87t =

Ul ol 43 2t 424, 87 = T T (s7h) W
7t tgA 9] AR 3% (context), BEIEZ2] f7ol
gk g7te oot Wrt = W AE42 Brt o

13 A 7R FUT K3 AAEl A=A
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2 X
PREEE A74L Wk 4 o A,
Ut ol AHERE Ve 4 Q= A5AS AEeE
H7Fgttt (State of Queensland 2015).

T4 o712 QP AU W 7, 54 ol
EEe] o522 T Wt el FAEA A
o)z B, Jei g Sl met 34 fdol o
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A Ee A 9 A BT 2 o)
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87 B0 T o A4, 24, WA 5] B
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9l olgel] APHoR AdEE FBER, B 4
SN A ESIH(Fig. 1), F-4 44 549 BB @
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Fig. 3. Measurement of (a) habitat connectivity and (b) habitat context for assessment patch in a map sheet.
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HHES BE ZAD 4 9 ool

Ak (State of
Queensland 2020).

G A2 A B Rustslelw e
71Zo] Sy solof Bk, 7t B WAuHL
G 7122 ohisiol s, 880 wel 757
Sto] F=H 23St ”J_Q_G}E}(Liang etal. 2015). BZ9]
7| oppBEe) A9, AN BAT A BT AR

7} BEste] 7|2 vjate] ojele aold). Hebs £
BAAZONA A2 AH Bohe] BT ARES 22
St 2 BAVIS] W47) 22 viE Bast Aok

N 9

2 Aol AAA B Botel g FRAAL 6
SR TRk, Bo} A A% e A4 A
97} G52 AN AR 7 o} FEe AR
o A%, 4, st 9 shwst A, A4A AEA
9% A 5o e FRAY B} hsstEs 74
otk et AN ARFZOR Qo] H417)
U B A A8 T Aol Fo Uel
STk A4 WA Bt AAE GF BEN ST
B ANBHAR} FHH T 0l S|NOE AR
Sol gt A /1% D AFA7} HolHd BEANE
3 0 A Aol e RS nhgle] 27 7]elg Ao
2 7]e et
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AL A}
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