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Bl with resident people in the village 8 households
by T. Hayashi (Ryukoku Univ. Jpn), P. Chinguwo (LMNP), B. Rusuwa (Univ. Malawi), et al.

Date:
Interviewer:

Details of interviewee Details of household head

Name Sex

Age Occupation

Sex

Martial status

Education

QUESTIONNAIRE

1) Who are in the extended family?
Age
Gender | M/F | M/F (M/F | M/F | M/F | M/F | M/F | M/F | M/F | M/F | M/F

2) What type of fuel is in use? How much of the fuel is consumed / supplied?

o When you started/stopped to
In use? i Cost & amount of supply use?
consumption
started stopped
Yes Iweek kw Iweek| yrs ago
Fire wood
No never used yI's ago
Yes Iweek kw Iweek| yrs ago
Charcoal
No never used yrs ago
Yes Iweek kw Iweek| yr's ago
Electricity
No never used ¥r's ago
Yes Iweek kw Iweek| yrs ago
Gas
No never used yrs ago
Yes Iweek kw Iweek| yrs ago
Petrol
No never used yrs ago
Yes Iweek kw Iweek yrs ago
Diesel
No never used yrs ago
Yes Iweek kw Iweck yrs ago
Paraffin
No never used yrs ago
Yes Iweek kw Iweek yr's ago
No never used yI's ago
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3) How the fuel wood is obtained?
O Collected from woodland IN the park by the member of the household
O Collected from woodland OUT of the park by the member of the household
0 Purchased IN the village
If so, where do you purchase it? [J At the market
O At the roadside
O From other household
O
[0 Purchased from the OUTSIDE of the village
If so, where do you purchase it? [J At other village within the park
O At the outside of the park

a
O Gift from other households in the village
[0 Other:
4) How the fuel wood is collected in the park?
i) Age of the collectors: . . ” N 2 2

ii ) How many time the member of your household go to the park to collect the
firewood in a week? : times / week

iii) For how long (hours), each visit / person? : hours

iv) What are used for collecting fuel wood?:

v ) What are used for carrying fuel wood?:

vi) What is the preference in collecting fuel wood? Why?

Size: O Small
0 Medium
O Large
O

Reason:

Species:

Reason:

Status: Dry / Fresh
Reason:
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5) What is the preference in purchasing fuel wood? Why?

Size: O Small
O Medium
O Large
O

Reason:

Species:

Reason:

Status: Dry / Fresh
Reason:

6) Which fuel do you want to use? Why?

1, 2, 3, 4, 5,

Reason:

REQUESTS

Please record below number every day during 23 — 29 Aug
v" the number of the dead wood headload which the your household collected in

the park

v the number of the small bundle which your household purchased
v"  the number of the bag of charcoal your household purchased
v the number of the small bundle which your household consumed
v" the number of the bag of charcoal your household consumed
v the number of the small bundle which your household sold



=g ¥el

Village:

Mo aREERS

MName

Please record the amount of the fuel wood and the charcoal which your family obtain/consume/sell

DATE | DAY OBTAINED CONSUMED SOLD
in | Purchased in the market Firewood
Collected in Firewood Charcoal
the NP Firewood Charcoal Small bundlg Headload

23-Aug | Wed
24-Aug | Thu
25-Aug Fri
26-Aug | Sat
27-Aug | Sun
28-Aug | Mon
29-Aug [ Tsu

NO. of the No. of the small |No. of the small [No. of the small [No. of the small |No. of the small |NO. of the

headload bundl bag bundle bag bundle headload
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Interview with the Fish Smoking Station

1. Details of this interview.
Date:
Interviewer name:
GIS coordi.:

2. Details of the interviewee
Name:
Age:
Sex:
Family size:
Married status:

Education:

3. Details of the Fish Smoking Station (FSS)
Station head name:
No. of the worker:
Year of the start:

4. Production
No. and size of the oven
No. of the wire / oven
Number of the common big bucket purchased by a FSS / week
Number of the firewood bundle or HL purchased by a FSS / week3
Purchase price of the fresh fish and the firewood / week®é

Number of the smoking times / oven / week

5. Ways of the firewood obtaining and its parcentage®
- Collected by themselves IN the NP
- Collected by themselves OUT of the NP
- Purchased the firewood which is collected by other villagers in the NP
- At the market
- At the roadside

- From other villagers
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- Purchased the firewood which is collected out of the NP
6. Preference for the tree and its reason
- Size
- Species
- Dry/Fresh

7. Marketing targets
- Price for Selling
- Marketing targets

Equation for the annual amount (kg) of the firewood used by the FSSs and collected in
the NP

= [No. of FSS in the enclaved villages]! * [52]2 * [Mean weight (kg) of the firewood
consumed by a FSS / week]

Equation for the mean weight (kg) of the firewood consumed by a FSS / week

= [Mean number of the firewood bundle or HL purchased by a FSS / week]? * [Mean
weight (kg) of the firewood bundle or HL]* * [Proportion of the firewood collected in the
NP5

= [Mean of the weekly cost for the firewood purchased by a FSS]¢ / [Mean purchase price
of the firewood]” * [Mean weight (kg) of the firewood bundle or HL]* * [Proportion of the
firewood collected in the NP5

1: will be obtained by the interview with the chiefs of the enclaved villages in the NP

2: number of the week per a year

4: is obtained by previous survey conducted by Mr. Chinguwo & will be obtained by the
fuel amount survey

7: is obtained by the result of the interview with the firewood collector & will be obtained

by the fuel amount survey
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Malawi - Brick burner interview

Date
Village
GPS cord.

Interviewee
-Name

-age

-sex

-matriage status
-education
-village

Group of brick burners

-name of group leader

-number of members working together
-since when?

-how many kilns produced per year?
-what is the average size of kilns in doors?

Firewood
-how fuel wood obtained
-percentage of trees from park forest (collected by villagers)
-percentage of trees bought from forest outside of the park (Kasanka etc)
-percentage of trees from ordinary garden
-any other way?

-how much of trees are consumed for an average size kilns
-in case of park forest tree in head load
-in case of trees from outside of the park in head load
-in case of garden tree in tree number and size (diameter)

-cost in kw
-in case of park forest tree
-in case of trees from outside of the park
-in case of garden tree

-name of trees
-in case of park forest tree
-in case of trees from outside of the park
-in case of garden tree

-preference and reason

-quality of bricks produced
-in case of park forest tree
-in case of trees from outside of the park
-in case of garden tree
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WD HREHELENOBIHREBREEZ A N — 7 A L7z JIEICH W72 EE 7 21k,
DAL —=TEREDONFT ORIRDINZ 71 2K T b % B 88 A 2 38 & 2 WIRBET A D —
WA ERERG L7z, B EO AT IOOREEA A 2 FEICY A7 -3y ba—Fff X
RY T TLEL/ 50, 2 MRESLT I8y ZIZERIUL 720 RBEN A OFREUL, ADH R
RS 1~ 2BEE OB 5 ~15HEEIT > 720 7 F I8y ZIZHRILL 727 A D0, CO.
HCI#REE X, TESTO 350-S (TESTO#E#) THlE L7zo Ot FEEDMIE LA VN =ik, CO
RS EEMEMDS: mEMN &), HOREIBGMIEIZL 5. 2B, HCEEIZ A ¥ ViA
B Uz XIRBERIIME 2% IEERAE L2 A, HOXEEZ e, TRICX ) k72,

_(21-12)
e _ Cout
XIEHR (%) = (1- ) x100 (2)

Cin

Z 2T, X=CO, HCTHCIZ # ¥ Y B EE CTH %o ColdXi il FtfH. OX FEFR LS.
Cin, Coutid®X 1 TOy 12%EEEICHE L 2NN A, HOOXEETH 5, AErEE A
HoCO, HC. 020dZ12411,000~3000ppm. 500~1,000ppm. 10~16%TdH 5 = & 3% %>
7oo FEEAON AR, FEADOT ARPERCTHESIZ L DHEIE L. 7 AR FIHEE,
I, 2 TREOIREOFIMEE Fv 7z, 5 O HIREEORE A O 7 AR EH480~600T
BETH 720 T, CO. HCIHZHR DML, & OEREHHOKKEDOPIGMHE (X FER=
L)) mHWTITo 720 BB, ZREHEESVIZSI00H I TH %,

WEHE Z N TORBETRALAREI DO Eh - 7238 2 1R 2 OB kL (YHERE T3 AL #isE
OS2, EWNETIEALHEERA RILILEDSS) % vz, B, e LTYEHA —70D
B THHEEEAMEE AV, TMLFLHEL 20T 5 v 73l BRb1T- 72,

23 EBRER
1) BE2BXRME (SN) RKEk& 77> (SB) &#E&

X 3 OMIEMFE LY. SNOCO, HCI R IZZEE A LA A EH4U50~700T DL W #iPH T
FIF—ETH oo ZOCOTFIMEIFEEIL99.9% & IEFIZFE - 7275, HCF IR 1L78% &
FREEEL otz —J7 . SBOERMEIZS2, S5OCO, HCEBZFRIZA & BB+ k&
STELPo720 T, DIEOBITIEII NS Z A L TiT- 72,
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2) S2. S5EMDATINEEEDCOEBRENDRIE

S2. S5EEAKLOHIINEIRE DCORMENDOE L Z NN 3 L4128 T, /2. COTFIY
IR £ 4 1R, TNHOME L ) COMPEERIZEB AT AREDORA & & HITIRT§
SLIEMASA STz F 72, COBPEFRIES2, S5OV LS BillERE 2600CIC LT3, COK
IR ME L T EAEEDLL LD o7 L L. BINBURE 2700C . 800C 2 LIFTw <
ECOFIIMERIL A L. Bin#hze L2 HE-~<_T800T N TixS24%99.2% 7% 569%. S520396%
M H62% A L 720 %88k 8ElimoniteDS2E S5 800C IZhNE 3 5 &, Z 16 OREE X ARERHL
& UhematitelZ %2 > TWAIE T TH Y . AREELIIIFRILEEII D W C LS Ao TWAH DT,
AR O ABRAS AT - B I BAED &L 2 ARHTH 5,

3) S2. S5EMDHEIMEEE DHCERKEADRE

S2. S5EELOMERE OHCIUREAND R E A2 Z NN X5 L6 12R T, 7. HCHFY
FiREEZERAIRT, TNHOKFEL D, HOEEEIES2, S5O W3 1L b FiNEGEE % 600T
IZLTh, COBBE L MBMmMEE L 1T ALRLETH > 2o T 72, BIIIBGREE 2700TC.
800C 12 EIF T\ < EHCFIME R A L, BNz L2 H~_T800TC fNZk TidS24%95% 2>
569%. S57383% 72> H66%IZ A L 720 800C RIMNZA T Z OFEE OHCA R 2 R DB b BIfE
DEZHAPTH B,

4) S2. S5&£SNDCO. HCIEBZED LEER
S2. S5% 6007 FEREELLT T4 1LE. SNIZIEWEWCORB R T &, SNOHCHK K
AN Z & 9 5SNELEOHCEREDS T E 52 2 L b o 72,

24 F&

1) S2. S5l %600C F2EE LT T H 4 AuiE, SNIZITE W iE WCOBKE AT &, SN
HCEIB R AT B & & 2 SSNELEOHCIRR RS IH TE 5 2 L %b o 72,

2) 72720L. S2. SO AMRENE S ) T EDL EBRILEBIIMRT T2 2 06, B
D600 CHEEDFNIIEEL. A =736 LKL EA b= T7HPERICZ 51X, BT
RZaTWIIHDH L)Y N ETIMIBED H LT 2 /N A S A S8 5 70 EORREITLEZ
%o

3) &L CO. HCBER DR & LML A 71 = X 2 O, RIFIAMEORE 7 21341
DRETH b,

4) ZeB. BUE, SRERE L TXIZ L A ETRBSEATH SN TV 255, Bk S8 EIT
SNRT L RS T A LANCIZSERE LTSN TwWizbwbhiTwng, 72
ATFL TRV, F—0 v /S THH ST 72 AULIRE #585 T3 5 minettelZBLIED D 5 o
T2 WHET Y7 T2 iR E] L CHELY RT3 28 2 E2ThbNTn3 L) Th
o INLEEOAFLRT CEILEENOEN L OB, FH A~ —T 7217 Th Mo
SETHENRRIMEE U CTHEH SN LRSS 2 L Bbh s,

5| FX#k
1) W&, HARBIFA N —=T7HEaro 3o, #Hixb—=754 7., 52-53 (2017)
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2) AT —VIH#EL2020E OEPAPHERLG], HA =7, HA =TI 4 7, 34-35 (2017)

3) Jytte. Advanced Combustion Control for a Wood Log Stove. Expert workshop-Highly Efficient
and Clean Wood Log Stoves. Berlin 2015

4) List of EPA Certified Wood Heater. 2015 http://epa.gov

5) EH. HIEB. FHA b — TEREET ANOFSRAEEO BRI 5 EETSE. 12410 H RFER TS

KPS, pp. 2-169 (2013)

6) MRl HER. FHA N — TBEET X OB X D 7 ) — AUICE T L EEEOTFZE. BILSE. B
KERILNFWZ%E1 >~ ¥ —., pp. 88-92 (2013)

7)) EEL KR, BERELANE A V72 H A N — TR AT CODAKRIZBE 3 5 FERALIIZE. EILAEIRZE,
BER RSB ILS%E £~ 4 — . pp. 135-140 (2014)

8)  HEb. AKJE, BERELAESEIC X A FH A N — TEREE S AR CO. HCIREE ORI B3 % ZERERITF 28
AR EILZE L >~ & — (2017)

#1 HFALP—TORTFROE R EORB R

i3 PM M E co 0GC
(FLFHRME) (—Bib Bt ®) (H@ARKME)
fit s =t 5.5g/H, CB = *
T AN 1988
8.5g/H LT
2015 —3#ELT 45g/HXRH
2020 —$fELT 2e/HFXHB
Fuw—4 2017 4g/kg F i <120mg/Nm?
Bt 5 hE
2017 |2g/kg k% =76% <1250mg/Nm? <100mg/Nm?
(Swan label)#x*
B & HE L L HL gL

F)*CBR 2ABBALICEEIY ==K, #* Swan labe: B IaSALEE SN EETIHRBSALAE

2 EBRICAWERBO—E

w8 EHh HE 22
FAP—T(Tra—L) fRESBRME: 7YLA=
SN (M)
B LAEEE Y I C Tnm BB O
S2 b s 2 18 8k 4 (FeOOH) . #H4K/8 H 1
S5 ik ¥ 8 Bekign, BERACEBFEEHE. B WL
SB (F 5 ¥%) T3 EE (EEARL)
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#£3 HBIMBIEE L CO, HC EHEB=EL 0 BF
AN 2898 B CO EHERmE (%) * HC FE#EBFR%) *
S2 S5 SN SB S2 S5 SN SB
AN L 99.2 96 99.9 6 95 83 78 -4
600°C 99.7 92 — — 94 80 - -
700°C 88 73 = = 81 69 = —
800°C 69 62 — = 69 66 — —
W) *EEEAQN REEDN 480~600°C D& FEH D CO, HC {EH R O EHE
90
85 =
o o
S 80 06000 —e L ©
% 5 % iy A A ‘ﬁa S °
@ o A N &ﬁi an”y aﬂ
& 70 N A
A B O fih it
: A A
65 A
ACB=
60 : : : :
0 1 2 3 4 b
RFIRWE (g/H)
1 BRI & REER R Lk DBIR (727, EPAY)
100 o-o—ootc—o—Oo—o—6© S-o—a—c
- A a A A . &
2 o N 8 & B =
AN
5 60 yiay
E 40
2
C; 20 o 7F Uy 0
S % o ® Py @ ® AT T T HC
¥ f & A ' 2 O i 4 W filitk O
-20 A A& RAEE HC
400 450 500 550 600 650 700 750
EBADHRBE (C)

X2 HEE&BRfi, 757 00, HCERER
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(| 0600°C
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100 LS 4 8 <
Vellla) E*X 00 O
90 Py =R
= 80 ° & g
5 &% & A
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= - ,_lrﬁ X finEae L
8 50 A= 0600C
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30 1 1 1 L 1 1 1 Dsco‘t
400 450 500 550 600 650 700 750 800
e A0 ARE (C)
X4 BIINEAEEE & COEMER & D BIR (S5)
100 =
X & p R x5 X
90 A o >
—_ A A O
= 80 U, OA8 — 80 =
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B 70 u 0 A
b ]
g 60 XENEA L
- o 0600°C
50
AT00C
40 1 1 L 1 1 L 1 DBOG‘C
400 450 500 550 600 650 700 750 800
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BARDRIBDNAX Y N—D—F 4V JICHIT D
¥RIKTFE EARHIBEIDRIFRIC DL\ T DAEEY

RAAFHETZE - B BEUEMRES 5— - HARE
TIE I Y 51

[FUHICT

ECWREDL ) AEMHPAEBL THRLD0E W) [HHRIZAHEDOEEL AL ) 2 T b &
R R IERTH Y . EREROEHRLHVHEOREEED L O R D DTH S,

VAR, BREEDNAGAHT & MIEN 5 i A O 5 Ai # AT 2 F & LTl I8 L
(Ficetola et al. 2008, Minamoto et al. 2012), HERBIZED L 5 REFOHFAETFE L KT 5
& BT TIIKREZIRET 57207 Th 2 BREDNAGHT I AW 0 4E B ET IR L CIRRER
THI., 2o, WERELEL)VBEREICAERL T 2EY LT 22 LR TE LM TH
% (Takahara et al. 2013, EE 5 2016) . TIERLHEREWIF OBRBEDNA L LT 5 &, KB Tl
L DB —IZDNADGH L T D 2 &b, KEREE T 2REDNAGHT ISR ICF EAL &
EZbzAh, TNFETEBREDNAGHIZE 5 EJJHMIIPCRE b b W/ ERMOMIBTH Y |
R E % HAAVHERDEONL OO L BT 255 ICI3IFEFITHVEEDOBPFTTEL LD
WIZEIC BT RIFRMEIEON T D, L2LED S, TOFHWIHEEO—F/T, ZOF
IR E T H2EBGINBEGEYHEOME L FLOTHLNIITL LV FIITE R\,

w27 o Ty BBEDNAGATICH 7274 7 a S ). ZHUIERFEDNA X 7 /3 —
I—T4 7 EFEN TS, DNADOKFE DFEIBOIEARY| % FHANS 2 & TN—a—FD
LD THEZ R L T WL HET, EYREOMMER E — IO NI T 52 e TE S, B
DNAX ¥ )N—Ta =74 ¥ ZIZHEOBNO 72D ICFZEDOHMRPAETH L L) e, v
TNY720) OFAE - ST A DR CE, ZLTKRERHE L LTwD 2T, BRI H N
ENDHPFAPKENWT LR L Ba x> T,

COFEAME D HWAZEFNII AN L TB Y. KEESED [IER] bro T bR
WCTDT A EATo 7R TIE, R ICEHCAFETER T 2 OB ZHEETE L2 LN
WG SN T D, BHRAENOREMOEATED . PARBOA L 5T S A ITH
M, $7o. MAERHIE, £ L OKERTHEEY & vo o HiE~OIsH binE -
TWwhe, ZOFEBE. 2ONAREOEVEREDNA X ¥ )N— 3 —F 1 ¥ FHE 45, Bz
BINZIEAY Y % Ff o 72 IRIEFRA CORMMADIL D > T T TH 5o

NI COEY SN RABICEREDNAX ¥ N—a—F 1 Y 72 #HT 52546, ZoHio b
OEWIRHEENZ TELMRVET ST, Lol AEEhEL ) TLENT L HE2EE
T2 DB D BWEDNAGHTIIEYE TR ERE 72T TH D L) B S Z 08
BTIEH 5, BILE - BEMTORELFERT 252 LI UL. 2N TLREDORRIIAK
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DHND, 7272, HERNICHRIET A2 2HNE T84, AESEERS T 4SS
etk % 8/ Nl 2 A eSS H ). SIS E TORIBETOBRBEDNAX ¥ N—a—F 1 ~
T OBIDIRT, KFOBEEEDNAIIKE 2 ZEMBEETIIEMBCHEEZ b > THfLTWwa &
ITHDHEN) BN ENG, AE - TIHOFNEZIWS L) b ) —DODEHMIL. B
KUK ZREDL, W) HETH D, THITEEH S SR L 2KkRE 2 RETHSE
- DNAHIH C & CTH U FVEE S T FETH 5. 2 Dpooling & FE L 5 J7 ik 1E T3 A
Wi OMEBEOMHZ BN E L2BEOMETIE—ENICHAHEINTEZLDTH DA
HEMEDIFE 1M TH L 54, B LREODNAYHMNICHR SN TL F ) FHT, BH
TELZVWEETHREENZL 20BN TCETCLE) EWIMESRR STV E, 7272
L. SMEOBEBRIZTIEMAEY O Z RS LIS M TH 5 720, poolingld i 15
0 7 SO SIS B W CRIEEN L FHEL R D) 2 L EZ N5,

AT, SOBTMLOTFHEL 1 #m S LMo 5 Tk & TRIB S Lo MEETEE O
TEHAY ENUT EGE D) OOV THGET L7276 & i 3 % o A IS E BRI AE 5 S
Ny KBBIZE o TEFR L T AREAKIETH2HNHO ) b, K& EDRR D 4 DDOWHCTHEME
L7z #ROLEBMN S ARALTESEM S OGN & v ) B TEREDNA X ¥ )N — 3 — 7 1
YL BHBEDOMEERET EEDLZ LD VRPIIOVTHREEL 720

AEMEDHE

AR IEBEMITICAET 2, HHEIRKESCRR2400NME % e LTHERML
(K1) BHE., SARE., FEMNB. TH 7 #ixZ 2Rk 2584K, 216K, 490K, 2219KF
HA=RMVTHY., fi/hTdh 2B 2 OB L 226000 1 OHBETH 5. SGRIOWTED
H A3 KIS A O AEEAHME 2 BBBEDNAXA F N—T =T 4 Y 7L o THLRIZT 5 I2H 2o
Ty KB ZRETHE V)BT EDHRICED I ) ICEETLINENDL I L2 Do K

136.150

e
M1, FAFEHEZRT, BENATOREICVET S 450R#. Z
NENONMOLRTIOTIZH v aEXTHBEEZRL TS, AL
INFEEOTAH ., ZAANT T ORI ORI % 7R T Sato et
al. (2017) %%,
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SARBOKRE S EHKMEH OB EA RO TVE EZEZ OND 20, KIBOHBIATK
HEHRE A O BICHBEIICHEL TWA IR T TH L, LoT SHIZINSHBENIKRE R
LR GE L GERIRL 72,

ZHNMTIREEZ BB L E85E T4 L) IC S HAOAM S ERE L LA : K1), 72
2L, IWRONMTH L 2 T 1I6 S FE L7z 72, SOICKEHMomm 2R ET S
HAaE LT, BBLAHHIZH 1IN AREL: (ZAM K1), TNENOHE TS v
N VO KERH 2RI L . — R BICGE/F7 4 )V & — |2 X %% & DNAHH %2 179 &
BE L. A EZRA LZOBIZES EDNAE #4795 et e L7z, IREeRETIZ. BAELE
KK 505 v PVERY HL2E 0% jEE L CREREE L

7 4 vy — Rk 5 ODNAHIH 12 Yamanaka et al. 201612ft> CEM L, FNFND T 1
W& — B B RAEIIIZI00ulODNAB R #1572 2156 OBEEDNAGE Z L Z1ix LT
Miya et al. 20151213 IFHE U CEREDNAX ¥ N—a—F 1 ¥ 7% FE i L7z, BHEI21Z, ZFDNA
B 2 ulickf L TMiFish 794~ —% b bWw/z15# ) KL L OPCRZ 17> C. TE A0 E D %
DNAGAEHICHFE L T A AHFHODNAZ i 2 SRS 2 2 L 2 AT, 2RO K
L2646 N-PCRIEW 2 MVAENTTED L. ROAT v TTREBNIA > 77 A %ML
720 EREEL REBHOTRCICHABOME L T->TIA 77 ) —2FE L 720 kiR —
v v Ziilluminatt OMiSeqx b W CT150bpx2D X7 LY NI —7 Y A% 4T o 72, f#61
7oy =7 Y AT — % 1&Miya et al. 20150 KT /84 75 4 V2o THLEL & v, BLASTHERIZ
Lo THREH (o, FPCREAEDH) 26BNy —7 ¥ A2 &) 4T TREESHE
AT o770

FFEB (84,000 m?) & HARiB (216,000 m?)
g
o / / 8 /
& B, /
o - e
® ¥ Be
He= H
i & na @5 ns
é ; 6 3 24 6 8 101214 l2 :( lﬁ .5 2 46 8 W012H
KEHOM PCR®D R KEHEDIH PCRMD R

i FEMNH 490,000 m3) 78/ it (2,219,000 m?)

s 8
ﬁ&./,’-—._—— ﬂg / /‘-’,_-
@e e
B ol He
H o] Hel

| @5 as| © @5 RA

2 & 6 B 2 4 5.8 MAie 5 10 156 24 6 8 10121
KEH DM PCROD Rk KEVE D% PCROD R

2. BN LBEEDNAA Y N—T—F 1 Y 72 L > THRTE N
7o MBS A R o NS NOPEIINAE B & AR O 5T
FERT, BB IGO0, B8 S PCRO B %
L0, EnENEE (EE L ST EE) o X 2 B3
i nZLEFL T 5b, Sato et al. (2017) 4%,
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RIS, 2R T43fE (FEOL XV TERL, BLAVETELOLN TV L HHEED &
&) DR SNz, MRIEEECIX. BT, B, FHENW. W W TenEnsl. 22, 33,
SV S S 72— T, IRARHE TIEPCROE VB L1SHI SR & LT, #2130, 20,
29, 2TH OB TH - 720 MBIFRE 2 S IIHH SN L2 EFHE 2 S 13 E A WO HUL,
W DHEFEDSK & WIT &% 7 RIS A S N7z EFIEENCIING 2 & ook fE % B <
FIZE, FLCTRARE TIEIPCROM D & LA MR 313 &, MM 2 2 @ [[25H ) |
INENRHLOOH KN ThHo72 (K2) ORI O HERE S 5 KA 2 1
L. WTNONIZOWTHERIRB OB EICKREL hotes WY =0 vy —F vy
YT THROLNIZDNADY =7 Y AT =5 D) b, ZNENONECTHEBIEE D ©0.05%Ai D
mLPRHE SN LD 2flid, BEHE» S IFEIMmE S ko7,

HBHbIC

SEOFERD 51, RKEEDOBRBEDNAA ¥ N—0—F 1 ¥ 7 TIIEL OS> L ED
KELDTHI LT &, HOMBEAIEIML T 2 EDPHL NI o7z, Wl TR S
ni-fof = My EE  RARFcliT 52 8T, KRB EZRAT L L) B TFREIE
KL EOHEIIIZL2 S OO, KEEZ MHNZHTR D FTHEIZHARD L SRR
TTAHTHH)ZEDPHLNIIRo720 TLT TOLI) BEIFRIT LY KRE LA THEHET
Hotzo LoT, MOZKELFML L9 & T256, REDNAX Y N—a—71 » 7Tk
COBETMEFHRRIEH L2 WADPBEHTHLEEZ N5, L2 LA 6, RETHITRKH
FUC X BHEER OB N EZ IS 2 L) TH Y. AR L HEEOMB & KM THET 2 D12
FENTHAH L bRENTz, MARMEETITHRM L THESHEEEZHO ML L) &7
HE)BREGEIIIEZRVTHA ) E VI EFEBRILELZLOD, KERETHELTHIEZ
DIKIETOREMN LR ORI 2 BIIINT I TE=S ) 73 25675 812, Jiikng
DOERFERBETHA Y. B, KiF3eH1ESato et al. (2017) & L TScientific Reports THE
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Bith - BIICHIF D RS IVIEOERIRE
Tl S CHHERCH T 2 FREE—

REAAFHIZN - HR BEUEHARES 57— - HRE
BE IEFH

1. FUSIC

FEHERTH LA VL, Bl - BINZL KO LTwizdy, ZoFidls & oA
DOFER, TOEBEI RO LN TEE Eﬁ/)ﬂflﬂé (K351988, #£)E1993). 9 B, LhHAS
KETH L7V RZ IV (Luciola cruciata) XA AT 2 A4 B350 C, HRKAN O R 5§,
FESE RS R ETE KR IS S EARE TV B TH Do [H U KEDANA R Y Vv (Luciola
lateralis) \XIFKMBRIEICAEB T AT, W - AKEEIZHELET 505, doldHKHICEL
Bonbsb0Thb, 72, PRI ELED Y XRY )V (Luciola parvula) &, #%E I TIZHIR
LT ISR T 5 2 MO N TV 525, BHIIZORAIWICAER L TWa 2 L HRs
TWw5 (WHEBEEENEY S SRER, MG

SEFAARN G & LB, fPER DA <, KFESES AD5EH LT b I3RS H
FARDEAKR SN T WS, STHICED, BRI TIRSELIIKEEILA>TBY, Zhb
NTOKENED S T EF 2KRKEAWISH L CEESGIT 2Rt L TW LM H 5, LArL%
BOAFEPKERRER LY FETL0H5NPNLZ N0, FTIEIRMIIENXTLH720ICR
DUIFRT WK IVEHE NG L LT, K - KHEDO NTARE b, IZEDOREFFHTD 720D
T 2 A AT - 72,0

—7, BB IZREEIC L D sl ns by, BRIDEE S 2 TRILE L CTIETREENE
ALY LTWLZEDPRBINTEBY, ZOHICOWTHEED L X RF V% FHv CEIEFEN
’9LZ,> ZEEEMRART, LT AR VO X RIRAEEI 7% {, L7zh > TREREN AN Z L

Zens, EBMOGIENIREDOBEAEEOFRICKE ZEELRIZTTHEELNLTEY, b
f*?wwﬂﬁﬁ%#%h~EMﬁﬂ@@ﬁ@~owTﬁmf%5k%itozxﬁ&wmﬁ
i, EREOKES S VERA L TR BWTIT) £ b1, HERIZBNT
bITo70 B, INOLOFRIBUICB VW TIBEIIL ARY VOAEEDPHEIN TN 5D,

. BANIIREICBIF DT Y IR LB LUNA T RY ILDH T
Kéfywﬁw\ﬁwT%ﬁﬁ%%N$5H%E SEHINRIR ORIRSFE 5 & ~ZAEHT A 5)
T 72BRICIE, R NVEEERT L EIETE LR Doz 2T, KUy IRINVENAT
RYINVOWFEFEE L T A REMEDSEV 6 H THIZD THRAEZITH)Z L L L, 6 H26H
21 1 30~ HO01 : 00IZEHIN O ENG M, ZHH A 5 4KIFESE, B X UKIESFS A0 LiiDE
FTHT, BRIICBWCTHEOMELIT> 72,

ZFORER, G 2 WK, B 3 BEUKE ORI H - HBIENME T, YUK
FNVOEBEMHERTHIENTEY, KFEFF 2O TM, KFEFSHIICB T
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R L7 (X 1)o F72, AFEFALORE X OZHINIFEE 2 S5 AT 2 HEINIZEHO
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