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Habitat Suitability Models of Endangered Wildlife Class II
Mauremys reevesii in Gurye-gun, the Republic of Korea

Chang-Deuk Park - Jeongwoo Yoo - Kwanik Kwon -
Nakyung Yoo - Moon Seong Heo - Ju-Duk Yoon

Research Center for Endangered Species, National Institute of Ecology (NIE)

20F: ¥ AL galolo] Fo) G Fi YRS sleska walolet BAMS 1ke] BAE s}
517] 913 AMepd Pelae] S0 A%l o] e B4 Teld 174 AW AAstel A
7 87 2ALE AASKL, AAAIGH B4 Q) 24} 23S BA AT dolo] K] AEH
B U AT W4 A logit (p) = ~3.68 + (0.17 x FIFFA) + (155 x SAolnEE )
E3) + (071 x SAEES TEP) + (0,96 x PAEES Wmep oz A2t Aol HaF A
T EAGSE, SYRES WS SAVES U5, FYEES v)EFo] $245 FUE| Fob
A o . EE:

Aol E¥ol FFE F= ol A8l HiFt AR 25 FAYo
Aol AAAQ AR B fjsf Hoe 2o s sekdn

o
1=

12

i)

32

o S
ot

Abstract: This study was conducted to clarify the environmental variables that affect the
appearance of Mauremys reevesii and to understand the relationship between M. reevesii and the
variables. Habitat environmental survey was implemented by selecting 17 environmental variables
considering ecological characteristics of M. reevesii in the main reservoir in Gurye-gun, the Republic
of Korea. And the habitat data on the presence and absence of M. recvesii were analyzed statistically.
The habitat suitability model of M. reevesii was described in following equation : logit (p) = -3.68 +
(0.17 x leaf litter depth) + (1.55 x vegetation coverage of overstory on land) + (0.71 x coverage of
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midstory on land) + (0.96 x vegetation coverage of understory on water). This information gained is

valuable for better understanding the distribution and how to conserve and promote populations of

M. reevesii occurring in the Republic of Korea.

Keywords : Habitat suitablity models, Leaf litter depth, Mauremys reevesii, Vegetation coverage of

overstory on land
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Table 1. The information on the study area
Presence/ . Year of Length gf Height Qf Total Usable Benefitted
Absence™ Reservoir name s Teservoir reservoir storage storage area
(m) (m) ® ® (ha)
Dongsan-je 1964 106 10 28 27 12
Odong 1945 120 10 50 50 24
Presence Bongseo-je 1961 121 15 212 212 66
Sarim 1945 113 8 14 14 12
Dangcheon-je 1944 162 11 79 73 33
Jeoncheon 1978 152 4 10 10 10
Hasa 1953 270 59 59 45
Kwangpyeong 1945 50 3 3 13
Absence
Banggwang 1940 237 10 496 490 147
Yeonggang-je 1967 160 7 49 49 2
Sincheon-je 1968 106 5 22 22 5

*Presence means the reservoir where Mauremys revesii appear, absence means the reservoir where M. reevesii has not appeared

125.0

130.0

125.0

130.0

Figure 1. Location of the study area (black circle: presence, white triangle: absence area of Mauremys reevesii).
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Table 2. Environmental variables used to develop a habitat suitability model for Mauremys reevesiiin Gurye-gun, the Republic

of Korea
Components Habitat variables Environmental variables (Description) Reference
Leaf litter depth (Mean value of randomly selected Pough et al. 1987
Shelter 3 point in 1 survey plot (1 m#1 m), Hong 2017
Soil environment (Relative humidity, pH) Jung et al. 2019
Cover Overstory (>8m), Suboverstory (2-8m), Midstory (1-2m), | Kent & Coker 1992
Vegetation coverage Understory (<1m) both on land and water 0 (0%), Lee et al. 2008
1 (1-33%), 2 (34-66%), and 3 (67-100%) Park et al. 2016
Sunbathine eround Number of rock, Number of log, Kim et al. 2013
£8 Volume of log (Diameter>10cm, cm®) Park et al. 2015
Field measured .. Hong 2017
Water value in water DO, pH, Conductivity Jung et al. 2019

T4 39A - (M A=A 670, stAA4=A] 87K, BB
A2 670, WA Al T, &7 671, A=A 6
Mol A 2ARE B H, AHg] o] AR w) o]
2|7t == AI71E aLdste] o 5AQ 8ol 2ARE
A8k

AR g 2ALe] S FAY 0] 9] A ALK
A A, AMAA] By AE arstaL, o)7)=
2% (Karsenia koreana)] XA 2| g4 mdof Ap
S5 Mo A ApA] o FAol o] A 541}
AgHeow i e ﬁﬁ% 5 Adgste] A7gstal
CHKim et al, 2013; Park et al, 2015; Jung et al.

= A cH(Table 2),
O AE A AA] 74 ZAol Al Al Q]
o|(food) %} 17F(space)°ﬂ “415& gAole] A= ¢
o] Tstol A= A8 A7t 91w (Lee 2010), ¥
7+ 2 35 (home range)d} Al A (territory)
of thet Aoju g WAV E o] &3t FAFA A7t
Zasit},
AeAS Ao ZAEE W 10m o= ©14
AA FHE BAR sto] S /4ol W 2.5m

O ZAMFE Z7F AAsto] AR WOl SMSE
224399 tHKent & Coker 1992; Lee et al. 2008;
Park et al, 2016), &4 ZARLA= Y95 5
ESEE pH, S04 9] A =g S5}
4 2AHAE EDOpH- A7 A S 34,
ol el A Ee SAsHl o, & AR
oA H}Hﬂ/\g‘r U 7)‘3? ”4% EA4st 715
A HASY FA= AAE olEsto WHAF
2.5m ZAFE Y Hgo 7]—§ 1m x A2 1m A}
T Aste] 3x1de W22 Z7451S 21 (Pough
et al. 1987; Hong 2017; Jung et al. 2019), B4
Bake 24 7)(DM-5, Takemura)S o]-8-3lo] EOF
O] A5 =9 pHE S75to] 7158kt SAH-t
PR G =T AR I 2A U B85S
(>8m), ot 5Z(2~8m), BHF(1~2m), 2EF
(<Im)E FoHE UtrolX ZAsIgl o, 9&7}
0% A0l 0, 1~33%2) A% 1, 34~66%2] 7
$- 2, 67201441 Aol 302 Asfo] 1=s o
3t A== A3l tHKent & Coker 1992; Lee
et al. 2008; Park et al. 2016). FAjo] Ug-£&2]<]
A5 AR ol A gAol7E dggo] 7He Ao
2 JhetE = Bkelel A1 50] 10mo) el Furr, F
& S4ste] 7]Esk3inh. =DO, pH, A7|A==
£ hEAE47](ProPlus, YSDE o]83to] &
A-71235}cHHong 2017; Jung et al, 2019).
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A A4S 8|4 shapiro testS Foto] A4
ol whel AL E g2 A Bes AR
t—testE o8, AEEE 2R Y= A= |
B AEA 9] Wilcoxon rank tests ©]-8-5ke] &
shion, foEe 5%(p<0.05)5 71z A
REE T W ER AR B B AT gz A

g0 A4 A B9 (Habitat suitability bR ol7E M A= 57 A=A, FAol7E A A8t
model)& ZAAE 374 (Logistic regression) eg% 67 M2=x)0] 23EE, A2=2]¢] Zo], A

EARAL R EA9YZ|A(R version 4.2.2)5 o]&
EIyi=

oo oy

I A ¢ ag

oX %

ok
EI

7 Agjeto] = mE M (Stepwise model selection) 29| o] ZAETY, GHAASLY FHHS b
= &oto] Zidstaitt, 2A A8 3R [logitp) = JLU} A3, g0l AAIX|Q} v A A X] Tt ZolE
By+BX]2 oP 5= £, vlEd N H3} Zo] F Ho]z] 9k9)t}(Table 1; Public Data Portal 2023).
& M7t o]l By HERE A Ao AR, Tt gy ol o] A AR e} HI A A Ao A ZAFSE 14
ol& Fot HHHFEEH)Y TEHs 1Y N EHE Bl AR S vlagt Anke
AE EA4% 4= oUthLee et al. 2012; Jung et al. FSF, ESpH, SAANES 1=, SAfotuls
2019). EAAE FHEAS Foto] o5t gH 5 e, SANES few, SAANES e
= AAston, foledEd 10%(p<0.1)= 7% FAEES TEe, DO, EpH 97f et &
2 AAsieley, 12|l Agjelo]x md A ZF oF AHOE FO3E AfolE Heom, SAZE uee
Hlek A el (bidirectional selection methods)ol 2 I} AT EZ ueEf pAlolmE 2 n]EEkl HA]
3 7P 22 A RIgo Y, olztol A (Akaike’s Azl H]sto] A AR A =2 HFS e
Information Criterion, AIC) EAHS 7|&20.2 4F (Table 3). AAIA] &7 ZAE 8177 EA4WS =
of 7P w2 AICTES 7H RS HFHor A Aol dFEA ' RARE AT U FU

&F%ich(Anderson et al, 1994; Akaike 1998), W& T @He 3e AR 1 ARl &

Table 3. Predictive variables, and the data summaries represented differences between the presence and absence of
Mauremys reevesiiin Gurye-gun, the Republic of Korea

Environmetal variables Unit Presence(n=29) Absence(n=39) w(t)*H* P-value
Leaf litter depth cm 6.08+5.90 1.33£3.47 235 <0.001%*
Soil relative humidity % 62.31+20.45 55.97+26.87 (-1.10) 0.27
Soil pH - 6.30+0.31 6.52+0.35 800 0.009%*
Overstory on land scale 0-3 0.66+0.97 0.08+0.35 378.5 <0.001%**
Suboverstory on land scale 0-3 1.45+1.35 0.51+0.97 351 <0.001**
Midstory on land scale 0-3 1.76+0.87 0.82+0.82 256 <0.001**
Understory on land scale 0-3 2.3440.72 2.00+0.79 431 0.074
Overstory on water scale 0-3 0.10+0.41 0.00+0.00 526.5 0.10
Suboverstory on water scale 0-3 0.2840.65 0.05+£0.22 494 0.095
Midstory on water scale 0-3 0.41+0.63 0.18+0.56 439.5 0.027*
Understory on water scale 0-3 1.86+1.09 0.79+1.20 275.5 <0.001**
Water DO mg/l 6.12+£2.72 7.96+2.29 (2.95) 0.005%*
Water pH - 8.21+0.75 8.68+0.97 725.5 0.048+
Water conductivity us/cm 113.69429.40 114.13£28.15 566 1.00

*P <0.05, **P <0.01
***These results were analyzed by Wilcoxon rank test (w; nonparametric) or t test [(t); parametric statistics]
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Aol AAIZ|Q1 FAARE S (A 4= 2R Z oAl
ZF e TN, Eure el Ful e 22 ol A 2 270
H 2AhEo] A EAollA AlLlstait,

A Aol AARQL A A Bl AR Q] A
A o] A vlagh At vjA ARl A A
FA = AFAH O R RO Ao Zrop|E
(Setaria viridis)¥} Zo)(Phragmites australis)®} 2
& Foznt 5o Qo] 2EF0] = Wl 3l
o, WU (Prunus jamasakura)?} & wEo] 9l
O 7 7 vl Ho] YgFol 4717] oL 84
o|¢lth(Figure 2B). Z19} Hlaato] A AZ]Ql BA A
ol A=A o2 FibdZ(Humulus japonicus),
#(Pueraria lobata)i} & 082 ZHZ=o0] dof Q]
S mu} ol e} Y E(Salix chaenomeloides), HE
U (Salix pierotil), “E|US(Zelkova serrata) <
o) a5y, ZAHAE] (Amorpha fruticosa) 5] W5
of AlAfo] glo] S} A} A A 27} thefst
Aot £t S I (Paspalum distichum), Yx7]

o

Z(Leersia japonica) 5 F8/4 +4A=0] 9l
FAO] RS Eat ubdel 317 o|9) )
o] Al A x| et H|AA] A=) 9] 37 Bl aL

S A9 45 T S FA7E v A
AlZjo] vl o] =7 Yepd AFdgg o] HAdo] o] A
A& frelobA whEthar AZHET o] = ALz
o3| A A3t n] A7) 3% A (microclimatic condition)
o] Ao g AAEH, o]t nA| AKX 24| A4
o] 24 EAE ARFIA 2=24S 91 A
(thermoregulatory cover)® 523+ 932 517 o
ol Aoz getEth(Converse 1999; Converse &
Savidge 2003).

EpHe BIAA X o] H]gf| AT H o= A A7)
A SEA UitH(Table, 3; w=800, p=0.009). H4

Figure 2. The landscape of reservoirs represented differences between (A) the presence (Bongseo-je) and (B) absence
(Jeoncheon) of Mauremys reevesiiin Gurye-gun, the Republic of Korea.
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Table 4. Significant environmental variables as a results of logistic regression analysis for the presence of Mauremys reevesii
in Gurye-gun, the Republic of Korea

Variables Estimate Standard Error Z value P-value
Intercept -5.12 21.61 -0.24 0.81

Leaf litter depth 0.27 0.15 1.85 0.064*
Soil relative humidity 0.021 0.033 0.64 0.52
Soil pH -3.38 2.16 -1.53 0.12

Overstory on land 2.50 1.35 1.85 0.065*
Suboverstory on land 0.22 0.84 0.27 0.79

Midstory on land 1.38 0.71 1.95 0.052*
Understory on land 0.52 0.94 0.55 0.58
Overstory on water 6.71 1485.46 0.005 0.99
Suboverstory on water -0.61 1.86 -0.33 0.74
Midstory on water 0.47 0.90 0.53 0.59

Understory on water 145 0.76 1.90 0.057*

Water DO -1.052 0.52 -2.01 0.045*
Water pH 3.22 1.97 1.64 0.10
Water conductivity -0.015 0.028 -0.54 0.59

*<0.1

Table 5. Comparisons of the alternative habitat suitability models of Mauremys reevesiiranked by AIC to explain the presence
and absence

Model Environmetal variable K AIC AAIC AIC weight
Leaf litter depth, Vegetation coverage of Overstory on land,
! Midstory on land, Understory on water 4 60.16 0.00 1.00
) Leaf litter depth, Vegetation coverage of Overstory on land, 5 60.19 0.03 0.99

Midstory on land, Understory on water, Water DO

o AAZ| e}k v A AR of| A o] ot ECFpH Aol AHSE ZAAE S0 R AT A} Y
0.22% AA gAolo] AAlo] JaFg 713 Frol 2 FFA, SANES ey, SAUES =, 4
o7} off=hal HAE, Anderson (2016)9] Aol A2ES =T, =DO7F FolT BEHFE A
O A= Aol o} - ukA ARl Bog turtles ch(Table 4), 2AAE JHELE Foll AHH H
(Glyptemys muhlenbergii)®| w322} EFpHS}H ot 57) g AHleto|= nd HeElos B
FIEATY Yok 2TE =&kl 5], & 2714 mgo] ERIE|Itk(Table 5). 1 A},

EDO(t=2.95, p=0.005)%t EpH(w=725.5, p= SASFA, SANES e, SARES 1y,
0.048)+= v A A x| o] ulal] Al Aol 4] A S =9 RS T EeF] Bl 23O R o]Foj3] B9
thTable 3). @A) kA 780 MR 84 A= AICHo] 60,162 ThE A 1g 3} v|wslo] 714 &
A A o] AREA Rl A TR, FHAARIAl 2 2 & YeRo] Aol AAXE et 2F
& HAA AR 5S4 ofl (Converse & Savidge meog soluglet, 2 ndo s HAH 44
2003; Steen et al, 2007; Sung et al, 2014; McCoard 254 melo] W4 of| 2718 Jogit (p) = —3.68 +
2016) 215= o] Qlo] w9~ =53k Aot =537 (017 x FHSFA) + (155 x SAFWEZ 5] E5F)
of tht F7F A7} P asict, + (0.7 x S4HEF =) + (0.96 x £4=2E

FAolo] AaA] 9 v Ao A ARG 47 B F =)oz AEE|QtHTable 6). o] whel HAY
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Table 6. Variable estimates from the most supported model for the presence of Mauremys reevesii

Variables Estimate Standard Error Z value P-value
Intercept -3.68 0.92 -4.004 <0.001*

Leaf litter depth 0.17 0.08 2.11 0.035*
Overstory on land 1.55 0.62 2.48 0.013*
Midstory on land 0.71 0.39 1.84 0.065*

Understory on water 0.96 0.32 3.05 0.0023*

*P<0.1
ol HASTFAt FAESTS, SANES YT, 7)), 201 S4A4R)S LR T T2
SATES WET SHRES (EF] BSE ALA B Ao HAIN} BIAAX] 41X &
29850] LolAL Aow tepn, A 2AFE AN A 8 24 AT §

A gAolof qlof EARREE gl A AAS Foto] AR AHd HdS st &
T4 glom, YR SRSt GRS RAT £ AolY Bhe G FE BPUSE mEHt
+ YA (shelter) AT 2E=2EE 9t AW 9 & A A yASe A, sAuES =Y, =
oS ohe AoE Y AR gl e vt USRS Y, SARES vl Aol 2|
44 758791 Eastern Mud Turtles (Kinosternon of FFE = Ao, FAols YES 7
subrubrumH T ATES A 2= EY 7t FAETE, SANESE BES VY, SR

Xﬂ*cHZL JA45E FUAZH o]§3tH BS Yol 525 FUEE0] go= AeR

(Steen et al, 2007), Big—headed Turtle (Platysternon UERGTE ofAl5E0] ALt 2 SRR G A
megacephalum)& 45 AR ol 3iTHSung  AJSHs AL AR W T4 WHSH Bio] 9)
et al, 2014). tHGiuliano & Homyack, 2004). =, AA]2] A4
SUESI W =g Aol YRR TFE7F BFEeE g0l EdEEC] soldtt
x5 2435t 924 (ectothermic) FE0]H, (McCoard 2016), Y12, SA N EZ QA E=
FES S Qe AY ol A2 wE 5 8le FR2ES Y=g B JAoloA AlexdY &
Zolu; Bol ‘21% T Aol Ao Qe AHdE ol Add AQF FE #Ho] 3o (Converse &

ol

=

o)

=

-

Al 2 aheEh o]t = 7HA|
of I UWW/% Z)(thermal microhabitat)= &
% 27} A &% 4 (thermoregulation)
_%_

L5

s o] %

o
jg
l' m}ld
flo
=R
ofy

2 9t (Perry et al, 2009).

o7} SA el A= BT} 9| 7 ERFo]
=1, PAlA s 2R TRl =& L& AR
ATk AL 0= S 2 E2]9H(predaion
pressure) 747 A4 2] Aghol FA A2l gk vl
A= Ao g7kt

Savidge 2003; Perry et al. 2009), B4

o
T
S|

BN

AL A, 2 A W ] HRFe) £
S, SYREZT BES, SYRES JEY| &
95 Hgele] astel 71917] Tl KAl

£ A B 7 okt

2y o EE L AAIR] AR A F A
A SR ARG A} & o] 2ol Hole} ¥
7k 3 A o] 9] AAlof| FikE 7R Fast 22l
o|th(Lee et al, 2010). AFE oMYA SHULUS 5
Sk G o] 9] ok thA|(trophic level)2} Holo
(niche width)2] 3¢, A7) B2 & 3ka} =g
B2 5o HAolY s, A7E olF
SAH, AI7PE A AASHY Aot T Aol Al

’

A7) FHeIs 2717 Bast
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Appendix

Table 7. The result (raw data) of habitat environmental survey on the study area

Presencel | et liier | Soll elothee |Soll ] O Midstory Overstory Midstory Number| Number [ Volume [Water [Wate | Water
JAbsenced | depth (m) |humidity %3] (3 | o' on land onland | onland | onwater | yonwater | onwater | onwater | of rock | oflog | oflog | DO | rpH | Conductivity | Name of plots
(scale 0-3) | (scale 0-3) | (scale 0-3) | (scale 0-3) | (scale 0-3) | (scale 0-3) | (scale 0-3) | (scale 0-3) | () [0} (@) |(mgm| ) (us/ )

1 15 70 63 0 ] 0 [ 0 0 3 40 | 76 1391 |Dongsandet
1 [ 70 65 2 3 2 [ 0 [ 3 34 | 78 1403 |Dongsan-jer
1 02 80 59 [ [ 2 [ 0 0 3 75 |81 1392 |Dongsan-jed
1 09 & 6 0 0 2 3 [ [ 3 76 | 83 139 |Dongsan-jed
1 54 50 62 2 3 1 2 0 0 1 76 | 83 1398 |Dongsanjes
1 4 52 62 1 2 2 3 [ [] 3 66 | 80 1397 |Dongsan jeb
1 68 86 [3 [ 0 1 3 0 0 1 53 |77 1284 |Odong!
1 a1 52 3 1 3 2 H [ 0 0 z 60 | 87 1505 |OdangZ
2] 56 35 62 2 3 2 2 [ [ 0 0 56 | 89 1497 |Odang3
1 108 55 56 1 3 2 1 [ 0 [ 0 70 | 88 1502 |Odongd
1 (K] €1 62 0 [ 3 3 [ 0 1 ] 72 |90 150 |Odang®
1 120 51 64 [ 0 1 2 0 0 [ 2 2 | 55931 | 64 | 80 1193 [Bongseorjel
] 108 40 66 0 3 1 2 0 0 1 3 1 53 | 84 1182 |Bongsea-je?
1 115 35 66 [ 3 7] 2 [ 0 [ 1 62 | 79 1338 |Bongseajed
1 196 85 [3 [ 0 2 3 [ ] [ z 71 | 82 1167 |Bongseo jet
1 154 £ 58 0 1 3 2 0 0 2 1 52 | 79 1194 |Bongseo-jes
1 78 100 62 1 3 2 1 ) 2 1 1 7 2 | 21519 | 48 | 77 i;ngseo-eb
] 53 100 61 [ 0 ] 2 [ 0 0 1 102 | 93 3. Sarim1
1 [ 40 67 i 3 2 3 0 1 1 i 101 | 93 96 |sarime
1 43 35 66 2 2 1 3 [ 1 1 1 57 | a1 [Sarim3
1 15 25 67 3 3 2 1 z 2 1 1 90 | 91 Sarimd
1 105 50 3 3 ] 2 i 1 z 1 1 58 | 92 k.mms
] [ 50 66 [ 1 3 2 [ 0 [ z 103 |93 [Sarim6
1 86 70 66 0 2 2 2 [ 0 0 3 08 _| 78 Dangcheon-jel
i o & 68 0 0 3 3 [ ] 0 3 07 | 71 Dangcheon-je2
1 [ E5 64 [ 0 3 2 [ 0 ) 3 a1 | 75 Dangchean je3
1 59 0 62 [ ] z 3 [ 0 0 3 53 | 75 Dangcheon-jed
1 [ 75 67 0 0 ] 3 [ 0 2 3 04_| 67 [Dangcheon je5
1 0 55 64 0 0 1 3 [ 0 1 3 29 |70 Dangcheon-jeb
0 [ 52 62 [ 0 1 3 [ [ [ [ T2 |97 eonchean
0 [ 78 61 [ 0 2 3 [ 0 [ 0 135 | 98 Jeonchean2
0 0 70 62 0 0 [ 0 [ 0 2 3 123 | 97 I‘J_eoncheonz
0 [ 52 59 [ 1 1 3 [ 0 [ 1 122 | 98 Jeoncheand
[ [ 40 66 [ 0 1 1 0 0 0 1 60 | 85 Jeoncheons
0 0 58 68 [ [ ] [ [ 0 0 0 113 | 95
[ [ 20 68 [ 2 1 1 [ 0 [ 0 94 | 98 694 |Hasal
0 [ 100 58 [ [ 1 Z [ [ [ [ 95 | 98 628 |Hasaz
0 37 B €6 [ 3 1 1 [ [ 0 0 95 | 99 697 |Hasad
0 0 100 64 0 0 1 2 0 0 [ 0 51 | 99 704 [Hasad
0 26 25 66 0 3 2 2 [ 1 0 ] 88 | 94 544 |Hasas
0 0 100 64 0 0 0 2 ] 0 0 0 62 | 99 691 |Hasa
0 0 40 68 0 0 0 1 0 0 [ 0 51 | 96 643 |Hasar
0 0 30 66 [ 0 1 2 [ [ 0 0 86 | 96 649 |Hasad
0 0 35 67 2 3 1 1 [ 0 [ 0 70 | 78 1493 |Kwangpyeongl
0 [ & 64 0 [ 1 1 [ 0 0 0 70 | 78 1498
0 0 66 62 0 0 0 2 [] 0 0 0 72| 17 1486 [Kwangpyeong3
0 0 55 67 0 [ 0 2 [ 0 0 [ 63 | 76 150 |Kwangpyeongd
0 0 72 63 [ 0 [] 2 [ 0 0 1 57 | 76 1451 [Kwangpyeongs
o o 50 64 0 [ 0 2 [ 0 0 0 72 | 16 143
0 0 30 68 [ [ 1 2 [ 0 0 [ 67 | 93 1315 [Banggwang!
0 [ 40 68 [ 0 2 0 0 [ 0 73 | 92 1302 [Banagwang2
0 [ 30 68 ] 2 H [ 0 [ [ 56 | 94 1318 [Banggwang3
0 74 72 63 0 0 Z [ 0 0 [) 74_| 91 316 [Banggwangd
0 0 66 65 [ ] 2 [ 0 [ ) 78 |91 1308 b
0 [ 50 66 [ [ 2 [ 0 0 0 93 |93 1393 |Banggwangé
0 [ 45 68 1 2 1 0 0 [ 0 104 | 97 1328 [Banagwang’
0 [ 10 69 [ 1 1 [ 0 0 [ 76 | 85 1073 |Yeonggang-jel
0 0 72 64 [ 1 3 [ 0 0 [ 65 | 80 1069 |veonggange2
0 56 25 68 1 2z 3 3 [ 0 0 1 61 | 79 1055 |Yeonggana je2
0 0 55 69 [ 0 1 3 [ 0 [ 2 49 |75 1082 |veonggangjed
0 [ B 69 [ 3 z 2 [ 0 z 3 76 _| 80 1071 |Veonggang-jes
0 63 50 67 0 [ 1 3 [ [ 0 3 69 | 79 1058 |Yeonggang.jeb
0 0 60 63 [ [ [] 3 [ 0 [ 3 30 | 78 1205 [Sincheon-jel
0 [ 50 68 0 0 1 3 [ ] [ B 55 | 76 1210 |Sincheon-je2
0 175 10 7 0 2 2 3 [ 0 0 2 42 |72 1201 |sincheon-je3
0 82 58 65 [ 2 2 3 [ 1 1 3 80 | 78 1198 |Sincheon-jed
0 0 100 59 0 0 0 2 [ 0 0 3 54 | 17 1216 |Sincheon jes
0 0 100 55 0 0 {4 2 0 0 2 3 51 | 72 1269 Sincheon-je6




