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B1. MySQLIZ#&E#LI=T—32 (—5h)
// DBiT¥:

function connectDB(){

// MySQLICH#EE:

$link = mysql_connect($db['host'], $db['user'], $db['pass'l);
$sdb = mysql_select_db($db['dbname’'], $1link);

// XFIA—RERELED
mysql_set_charset('utf8');
return array('link' => $link, 'sdb' => $sdb);
}

/! ERT—Y G

$cdb = connectDB();

$result = getData($cdb['link'], $userLat, $userLon);

while ($row = mysql_fetch_assoc($result)) {

$o0bject = ArelXMLHelper::createLocationBasedPOI(

$row['konseki_id'],
ENE $row(['bunken_konsekiko_max"'] “m;
array($row['latitude'], $row['longitude’'], 0),
$RESOURCE_URL . getIconNo($row['bunken_konsekiko_max']) .
$RESOURCE_URL . getIconNo($row['bunken_konsekiko_max']) .
createGaiyou($row),
array()

);
ArelXMLHelper: :outputObject($o0bject);
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Activities at “Sumiyaki Hiroba” (Charcoal Producing Space) in 2013

Kiyoshi SAIJO
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r—"TINA T 7 A Procavia capensis DX cervical rib
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A Case of Cervical Rib in the Skeleton of Cape Hyrax, Procavia capensis

Masaru HASHIMOTO and Chiemi SAITO
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Promotion of Population Restoration of a Medaka Population around Natori River, Sendai, Japan,

after Great East Japan Earthquake

Arimune MUNAKATA, Chihiro TANAKA, Yoshimi SAKA and Masanori SUGAWARA

BE WHAKRESTHD Bl Ak, B AR AR L TW 2k A 8 3R B2

RENIEL<TZOTNDH,

FEESIIBKAFED 8 HICFAMIX TREL /2 AY T &2 EMBEKRFIC

BWTEHEHELTWE, ZOMEMEEARZFEEE L TAAY HONAFEKREEZEFHRT 2 Z L2 HIE

U, BB SRR OMER S HFEICHD flA TV S, ARG TIE 2013 £ D

—JHEDHED A &,

FHOAY RN T ZHHMICBET 2T > 7 — bEERZ/HNTT 2.
F—U—FREIRE, M, AHUIL RAARER, A5

1 :IEE
B =R

FORAARER CLF, BR) T BKICE

T, HALHA DK EERROERRIIRES ES
Wiorz. LL, TO®%OEYOERDEREITSAT®
FICX > THREB-STHD, FIAIE, OFEEIIE—FF
FN ARSI L 7= H DD, Z D, BNk
BSEE L2 0, QOHEBICEEEDHKL, T0
#% B EEE T HIREARE ORI N 726D, Of
KanInmnaZo 5N, BERICHZICHBEL LD
D, IRENAESGNS. ITHLAEYo#HEZ, BED
2 DFREHFICL->TEZY—SNTWVDS WA
K%, 2012).

OO XD, FIRBITIE—REANT EARED R L 7=

HDOD, ZDORIIMEREMNEE L THWBHREIZDNTIE,

JEAF DB DBICERE 2L S LEEXH 50, £
ZTOEEERBOHBZE Y —T D ENEAEE
ZA6Ns. —F, @DXIIT, HEEICMEEED B
U, @4 2 L EAEE L TH B HR S N
WHRIZDNWTIE, S H5R5REROBRFNNELE X

51N BEBREO—DI13, TS 2T EHT,
REOEHEADET, slEkEMEARNEIET S0
S, #BERMDLZETHD. L, TZEA—
HOEARBESHIR L 72 & L TH, FITHRE L R
BEPHOCEAL TEAERSEHINICHESN S E WD
HIIc K 5. WM, HALHG KEERFRICBVW TS,
SR ITE S A MR ITEREFAEL TH O,
2 < DENIZTDOHBMGEIC, D WVIFEEE LT
5 LT, OERICHEHTHL TELZDDLEEZLLN
%, UL UIDioind, RO AR TR E
B, KM, K2 E W 7 N TG X > TEE
BN WEINTND T —ANELNEZZ6ND. 2O
FOMRITTIE, JCiFRERTY 7ICEGII T
U CW = ERBEDS R D /INT IV — T 1257 Wi S 1 S A
MEED, TOHK, TNSEDOFHOEDND/NTIN—T
NEHA 7RITEDN, TORE, HImNICD%, &
22 WIEH—D/NT ) —THHINEC S 2 K 51278

LEEZEZLND. ZOLDBEREN DN Y
IZBNWTIE, —D RN RDNS EFRHBIE TIC

*EMEE KRR AR - R BE R

FRRZEE > 7 —, AT/ AORILE R, < AL TR



R ARKER SEDHEBE THESE L 740 BUIRAT o> A & O Bp A= (R ARAE S0 10 1 72 IR SIS O B Y A7

FOLOKHZZEL, HEITEL D TIEZ OHI{E K

BEOEIE D TIREE L 702 Z EHER S NS, Xk,

ZTOWE XL, TOEMOBENE AL, RS
AT, WK ICEoTH, RELLB(TEIHDE
EZ6N5.

AW THEGE E LT EHRIE T 4B LR
THIX D AL T3 (Oryzias latipes) V%, BRIZRESLIRTIC
AR S AN L TH O, BT 27
WX FEEDTE E RS NRWIREETH - 72, /INBOK A
HETHDAY L, FRAEBHTHSHBEAKENLY
7 T LA I K o T I N T A BNR
TI, HEKEZEN L TOLREFHOBENIIZE S Tidx
WEEZBND. FLEARAY IEEET, WETTOKX
SERER R, TR BHICEERE L 2B/ L TN
=y, BEARMIIIEMREORWEKEEZN L TOB
FHELIZ< W AR, 2006).

BRICHE L7zEB0, EFESITEXDOFTFED 2010
£ 8 HITFMIX D A& J1 fE (K D — & & 78 H i T

BL, BREAFTERFCBVWTHEL TWE @BHS

2013). T I THEIL, Zhoz#l, oLl R
CHRICEERIC LS HAEMERELZNWEEZEAT
W5, ZTORDOHERELUTHIE, BEHEEKRE Al
B/ UKL NE & W o 4B, s ITiiaiiN
HNOHEBICE ST, AFHOFHEBERBENTHN TN
5. B, HREBICEK D TAY HOMEEHZITD
DIF, T DAY T OREEREERDRED, —HDWFIE
EHERMTEROMEICEEEST, E<ERATROERE
LOREDOVEDELTIRAGNDZE, HDZ D
HOMFPIZE < DT ROBRANKB SN D Z &I
INBZEITED. F2, TOLREBUKOERE
RIREOHED, RO HRBERITHT 25 2 5
DO EBBELEALEEDEASND. ABT
13, 2013 FE D —FaIcEl &kt E, ARIEE ORI D
BIZDOWTHNT 5.

M

F{m

2. ARIGAOSIEH T HRIZEFEATHD
£ R (2010 ~ 2013 )
1) BEXEOATHOERKRD (2010 ~ 2012 )
EROFHED 2010 4 8 HIZEZ SN AY HORE
EITo BT, HTHEKOAY HAEEETH > 7-H

WDFKETIIAY N, 7F%E (Carassius spp.), T
W (Pseudorasbora parva), 17 Mugil cephalus)
W AENHR I N, AV ALSME, & TH
AThHol, FEEUSOBMELTIE, YAUN
YU = (Procambarus clarkii), A TE (Palaemon
paucidens) MEEZNTZ.

—7, BRBED20124EH 6 A 19 HITITo & T
WIAT NI ESFEEINBN ST, AT LSO
13, 7, X~XFF T (Tridentiger obscurus), "=
(WFNBHEM) 2, FABEUNfOTmEL TIRY
AR, APTENRRESI N, Fiz, 2012

F£10H 15 HOPFETIE, RULK AT BT HE
AFT KPS O, T T

INnmmo .

WS

EX% (201256 A198 &) ORI Ot FH
THROBBESLVCHAKEORF. TOBRBETH-I-
oL TEEY, BEEBX TRKBRICEENH
BLTWS. COBATIIAKEOREIXEXKFIER
LRIILTHT=.

1.

BN ZENMEBLAALIHMROBES LUAK
BO#TF (2013F3A7HIRS) . @AM LS, A
IKERIFELIRIELTULNS.

X2.



K3. HIMEROHEBESIVAKEDHF (20135F8H29
BiRE). @KL EREIN, OEMRTATHA TN
5. COEE, AKBTIETZA)AF)H =D EHEEMN
FITRoNT-

4 (Tribolodon hakonensis), NEEO—FE, HF (W

TNOMMR) MRS N £z, REISOEMII,

TAUVAPFUHZ, APTE, b REOYHHPERE
N7

2) BRBRODAZTHODERIKIRQD (2013 £)
/K& TIE, 2012 48 12 A DA @K 2358 243 1k

SN, LRSI IREDMENTON, O,

KERIZIFF 22 L, RS DR I E
Bonka<kzolz (K2). 20, 2013 F0HFEMNS
E TOMIZIZHUEAD TON, TOM, METS
M TIIREOEMI BTz (K3). £ T 2013
8 H 29 HICRIKEE TAY ANHET 20 &), F
ML MEEToORETS, AEI-UEHI N
Mol EUSNOEME LT, Hi—, T AUHTY
DI NZ. TN T, BEKETEY AUN
BV ZOEMEERD AV ES Nz D, AFKEE
1%, JTCIAMEPRBEOBEEENSTUKEINTHD,
BE S <KD ERBICIZT AU AT A ZITMAT
BEROBKBENEEL TWSHbDEEDNS (iH
i, 200D). UL, /KD SEMBTRKEZEZRIL
TERAREEYE, EIZT AU AT YA ZOE#EE
DHATHOEBDEEZLNS.

7235, 2013 FOFEDOUIHER, (RO EAKD
Eikxh, BIEZa 20— Mo UF#EOKED
RBUEMNED SN TNDIRHTHS (M6).

EHIEERY REEEMEALE 5165 (2014)

3. EXRBOATHDEAEEE~ DY HH
(#EER)

2012 FIThHIEhiE, EESITARAY HEREED IR

LB, E R AEEREEERE TSI

ZHMELT, UTOERFEEZIT> TS,

1) BEEBERE - T1—ILRT—V%EREEKLTSTLY
IN—BEBVRATLOBEREEICLLHAFTEE
EF S, UHREE - 71—V RT— T Z2HK
ETBHBUTL Yy —HEIATLOMEEE) I
£ o TEBHBERFHENICRE L2 2 DO ANTHITH

WT, RAYAEEFOEETEHEETT> TNW5,

1 DHDWEKM (—AA) 15 ~ 17 m, 7KFEH 50
cm DBEFEDOI V) — ) ) MO NS4 CE
BEOO 7Y —REETHD, HoHFLEIZEHED B
—BEWEA Gx5m, KEH S8 cm) &L/x->THD,
HUDEICIZER X OEKRE SN TV S, #O k%
EICIXERE 30 cm, &S 4Y 35 cm DFFERE D A1 L >
(Nymphaea lotus) #k 8 ffl %= E[MPETILHTHD, Fix
KIBIXEEICHZ> TRKERS> TS,

2010 4 8 AT, A HUINA DAL 55 4 (X THEE
L7z AF I8 30 Rz i Lz & 25, FRMEERE
13 2011 4F D E £ TITIFHEE 500 ~ 800 BFEE £ THY
mu, FhLEE, 2013 4E0 12 A £ TEABISIFT R
ITWTHRB LTS,

A, BAEAY TOIIOESMIFITEIIE Y FF T
7 (Leptodictyum riparium) R A 7 3 (Fissidens
nobilis) 73 E DR DEEENEIF I N5 T ENHS
MIZIZ>TWBA UhMES, 2012), ATERETHS
KM TIE NS OFEN AL TH ST, AFTAN
EDXDSPEINEE Z R L CINDRESMTITE %
fioTWa0h, BELBBENTVE 201348 H
30 HiZ, EBREBHKRY:, NIMEEOWET I —TF
EEBITMND AT T OFEIITTE = HEBIR L & 2
%, WEKMD ALY L, I e GRS E QRBEICERE L
R TIZR<, 2270 - MERICHEEL TW5%S
EREDL (FRRBBELEIMNEL TWHEHED L)
WCPEAKEE L TWD T EAURI N UG, RFER).
DL EDO#ERIZ, BEAS AN, a7 1) —NTHEN,
YFFITrRRT AT W 2 if il pE N E A



R ARKER SEDHEBE THESE L 740 BUIRAT o> A & O Bp A= (R ARAE S0 10 1 72 IR SIS O B Y A7

FEWHFTIICBWT S, BONDOLRENZE S ZITHEIND
BHEEITO REN AR L TS, ZORMEZH SN
L, ThoOBREZHEIT S ZENTEIUL, ABH
72— RKEOHRTH XY OBGEEE Z217h
BLZENMETHD EEALN, 27— 2%
AU R R ESGREHEEE S AT IR EDHELEYD
REDRI DAL Z GBI LT, REBEIREORS
REEDNS.

2 DHORKZHRENILM O 1A &k U 725855 % 5
O (B8 mx A% 6 m, JESHEAHE6 m x K 3 m,
KFEK LS m) ITBNWTH, 201246 HICT ALY K
20 BENAELZET A, 2013 FERE TIT 500 BLA k-
WHEAREDEEML TW5a, 2B, AicBnTiE, A
& INFIKHNILATZ AR DSR2 D RITHAEL

TN EHEE TN ZEAMFTTNDEIHDOEEZI SN S,

KAFETE, ad/RLEYARNE D & —
T2 —ITBNTH, KXY EREE O E & ki L
T3 (M4). Zb55DEFEKMETIE, A O
FHEWDS KDL, ARAYTOEERFEDOX DIT, BEKD

HERICT X o THUR O EARFED G L 72 N5 Z &,

FTOHEZHIBEL TWSZEZA->THED 20
DEZFKEEL COEREIZH>TWS, ad, HBikd
&I, JARILEYAEIZH N TIX 2014 FF124K
FEZINA T AY S DIl &5 % HEHC AN B D
EF b —T&RET DS/ TVS (K7).

WEH/N\RLUEMLEE S2—tE2—RIZEKEL:
AT NERBKEDRTF. FEMEERE, 8H5(2013)
SR

4.

4. MREDBEBIZKD AT HDOEAEIETEEE

BEICHE L T EBD, AFEETIMETTH T H
KD A Y FE R DB A EREEOFEEDED AT,
FRORFEHYREOMIC, HTREENSEL T
W5,

9, INETOHRBBEEFEORIEIT DV THEK
ERNT D, FHHIZ, INETIC2012411 A 10H,
12H22H, 201342H9H, 6 H29H, 8 A31H,
9H 28 HOFH6 [E], L, DX 95D HEAGLAE
LTW2 (95D DB, 7HIAKT, IR, SR
VEEERE, 88 AT MK EE). BFEMHICIE, NETHES
FEFIEE RILBAREIC SR NWEE, &5
FHICEWHAE ORI TERL 72 A5 DRl %z 2 ~
3R7—FD, EELTWS, X/, 2BMFITHL
T, AYHOEE - BHHE BRUOBMEZETD ET
EEME 2T R EQ-ESAEZHY LT
. FEANIEEHR (WA 5, 2013) 725 ITERITIRA
LEfEYZ a7V (BHS, 2013 2FHiE) =25
SNz,

5. FIRERMERHDOHER

1) FHIMXEDDEEM

DED XSz, RIEHTIE, 20134FFTIT, K%,
BN, ERR REE, TTROBBICE-T, At
HIK D A S T EARRE D ORE S HEFEICID #A T E 7z,
FTOREITES< 100 HZHA D HAHTHS. IHH)
DEMEME, hsofFEEEkEzEEE LT, BE
R EEERET S LICHD. £ I T2013FiE, &
AT FEERBED LD EE M TH 5 H K EDIC B W
T, AY N ORRGERHZERR L .
FHHMXOFEIZIE, OKREHMEEL T, KB
KA, MEENDS. @F/, WEWTY VITH/N
BB OMD 2 HFTEEL THBD, @& OB
iR I L L 2k R e n s (K5). |k
FOKBIZIIN TN OB R TIEAY AIFAEEL T
B, INsDOE, OOKIA, RE, RBEIEAF
7 FINATR EDAEMIFRNIRIENEFEL TWD T
B, AFHOEBIZZNENEEZLEND. £z,
@DEWHITHAE L LB, 5 O REMITIR
5NN, KALDOEFHNEL <, 2013 FERKETI



HELTLES DD, NSO THENS T
EDLFIMNEL, AT HORRITIIANIRNEEZEZS
Nna. DEoZEns, BRRTHIMXEDDHA
KB DOHTHRAY HEERBORRERE25D1E, ©
D2ODOMWEND T &IT/e 5.

H5. &EJIEATOEIFEICHONT-EH (2013F10A27H
&%) CORMIT, TDE, KEHIMETL, 32iBEL

—J, BEHEATHNERL TWH T HIXDOH
BORAATIE, BREEEICIEHE, BHEXHIca
22U — MO U FHEEZIHT HEENTDRTY
% (M6). ZOkD, PE{EHBIOTENMETL,
WADEHBHINDET, AYHZHRIRT DI LTS
B, Fie, BEAKDHEEINZED, FilsokEKiEa
U= RNTHEIN, AYHTOBBEILEELINS
RWiE (15 cm/ ) UMMES, 2012) pEIIEE &
72 BREA DKAERDNEET D0EMT, TR TS
s, LinL, DUASBOBREETIIASY O
AEEFEOREE WS BEZLG L, AKBOERS
5EEBITAL T Y —NDKERNIZ—EE, AFHDE
BOBIHICHNE LS Z SN2 BREE S /KERDOH
EDEDDOIEERET S E W0 ZHLD A2 HEET
HTEMEEND.

EHIEERY REEEMEALE 5165 (2014)

6. HIMREDAZH4EBEOEISERDHRTF (20135
12A1281&%).

$/z, —HOBBHFEREOMOMADHT, H+
X DAL 1AL & 9 2 [l FH X O H A & 5 13,
HEOHREICHET Ao 24+ h—7& 1,
AT HOERBME LU TIEHLZWEDOH U ® 5 /2.
HECHET 2 EF h—T TAY AN ED L D ITEIE
I 57, BIRNEFZNDD, KITEDXKD73GHT A
& AMNEF I BT UL, TRUIBERET A HEICB N
THHRREICEE S NZREMTDbN TV S HEEE &
B0, AFHOFEEE D PRI E L BB SRR
EFINELTH, HHINDZEITRhDEEZLNS.

2) FHE X ED LS OIEGH

FREL7ZEDIT, HEDOEEMTH HHLHIKITA
AZ T DB AMEEFEDHETE 20 ENE, BB TH
EHIBVRIRICHD. TO—KHT, BIfE, G/
RIERES, FU<MBTOMEDHKI 2—27
I (http://www.city.sendai.jp/kyouiku/ chiteinomori/) @
BHINIZ, AAY T OFi7=IsE B E ST 2 FEN
FrEEINDODOH L. INSDOEF =T EfEI NN
1L, EATIZRWIZL A, RAY H{EIRE % K
RET272D0HHADERH L1252 EnliffanT
N3,

9, AKRLBYAREICBNWTIE, 2014 i, Bl
SN TOWRWEREZFAL TR 7 ) —
M (RAESH 20 m x SRIEK 5 m, SEHEKES



R ARKER SEDHEBE THESE L 740 BUIRAT o> A & O Bp A= (R ARAE S0 10 1 72 IR SIS O B Y A7

35cm) OEF h—TMZEMBFETHZ" (K7).
ZOWMD R T D LK, BWARETIIMERDE
FEEAMNE UK (M4) &, FEMEBOKEEZ
AIEF N—=TNHHINDEZ &I 5.

®7. WETNARUBYLABRICREFEDERN AT HES
h—T R

iz, MEFMEOKRI 2 -7 LBV TE, B
ST, KITHI DR LT 2 JTFERTOREAEZEITTL
BN ER IR D 2. ZO—HRICEE I N TV SHK
B (RARESHI 32 m x H&AIEK) 26 m, FH7KEH) 35
cm) IZBNWTH, AAYHEGRFZIGRL, FEARN
IRAERMD—DELT, £EHTHMKX DAY I OEE
ERIIEA DT E UTHAET 5 2 &R e N 5.

6. RIZIC AMTHDBRT7U7r—LOFHERMS
013X TICEF S EICh> THEZTo -
A OBEBEFEETIE, ZTHFETITH 100 o HH
FAEL, REGEIGECUNTWRY, BIFRF
DHESEMEPBONS. I, LK AY 1O

HICINEEORELBEHLNTFESNLEDTH S D).

IDZEEHRDRED, Tor—hAEEREHKL. #H
HiL, BREETICSEL TWLHEOH T, Bk
TOY > — MREISHR T RER 79 /T LTy >
r—NHAMEERT S, Wl ERTEBL, %

REZ2MEIVZELL I TIIER DM DEM
DEIZZEENT D (K, 2014 FEHEE KFHEED
Zeam 0 .

D 2014 4E1 A 16 HIZAY 1 15 BERBIGRE L TnW5.

S

IS re [,
ERERICHRHATEENS (42n)

ASCRE R 21
(BT ST (30%)

R 10 AL T O EBIEE)IC
AT

ZIL &5 /o B

FIRME LTI, o, AYTOBEPEL TAEHE

ZE LN EB D72, ZTOFEE, [IE 62 O T
AT N OEERREICHEIEN D > en b &0 D [EE
M, 244, Fi, AYHITIEH T 0 EBRIZR N0 720,
ERERICH NI TEDINS EVWSEEN 3D /.
—J, mBENOEEL, AV HOHTF - eI H
B, BEICEKERICHH I LZWEERS NS
ENSBHDOT, 30fICELE. ZORRIEZ, AFA
DUFEEINS E WD AT TN RN > 2 AL DS,
BRNSOEBEE WS ERIZE ST, AFHDOHFELIC
OO THZRILZZ E2ERL TND LfiF
LTWwa, DFD, BRICTE>T, ALIFLEHTHEL
THIR O HARRECZDMR2IIDONT, mWELER
DEILE-bDEEDN5.

R s S ]
FRLH T HOORL  (45%)

R 2 BEAY I HARITRHIRE, E2
DR—FRNWEHENET .

RS %

KIZ, %M 2 TEAY A EEHRTRTEE, A
MITDOMBENNEBD . TORSE, [EIEE 62
DOHFT, bEOAEBRMTH 2 HLHIKEL DA & RE
L7zDM 28, Il THDTAFT ANERL T
WEEBIEO X D JRWH & A LzOd 215, #
FICEINZEA h—T LORIZN8HbH o7z, &
N OfEFIE, Z<OBREDN, AYHOEREEER
MM Z5H1D 2011 £ TR, THITHIO, LD A
5 HIISIREBICES L TWEO HAREZR O R L
FNEVWIGEBZELTWS LS ICEDNS. DX
0, 2<OBEEIT, SHOEKE BHARKEOHRS
HIHTIZ78<, INZZEITEE OB R % &K LA
WHELTHVWHDIILEZWEFRL TS HDLH



RIN5. SHOMEROEIEEZ S LT, T
HEREH L T2TIRED5NED.

2B, TOMITHEF OB BB ERDZEZS, £
DKM, AT TIOEEZBL TEEYITHT 5%
AW EL, ERAEE O HRERE QM I 2 Bl
MEED, EYSHEICE#RPMS XD ED
FEIENFE SN TWD, 2fnhs i, —HosT
BB, LUEDOT > 7r— b OkEFIE, Trx OEGNE
KOuTH’d, SN ERRROEM & BED LITHK
DNDIENEFEFL NI EZRLTNS,

Bl
RIFFIEENT, SCHRRFEE - 70—V R — U &5
JRETDU T Ly v —BEI AT LDORERYE, =
HopEREI S (R11-F1-056), HASMIRAS Bl
e wiBh€ (21700784), KHRXR £H D DIHEI)
REEOYRZZ T Tfrbh E Lz, —HOAREH
MY THMETZBIOLLOBILHL B ET.

T}

WHEAHRE

P

BB WA 16 % (2014)

Xk

ERNER], 2006. FihR A & FeE  KFHE TR

IINFRASON « BRI » SR ARHINE - VK3 - N+ 5B -
JUEHEIREE « BJINE— - L H E 07 - #HBASC - 1
ARFER, 2012. BANMIZ BT D84 XY 5 Oryzias
latipes DFEHEITE) . A A/KFEFDFE. 78: 922-933.

e # T SV E R IR EE - 61T, 2001, JRHME)IN >
N7

KikEs, 2012, EERHKIZERRE ESE A h—
REEYE ORBAKRENRK. 214pp. iEaktt, HA

BAAS - BRIERE - P B50% - 2R KH, 2013.
HHARKRERK OFPE THK L 7ZABUINA D A 5
N DRE., BB ERFREAEMALE. 15: 57-
63.



R ARKER SEDHEBE THESE L 740 BUIRAT o> A & O Bp A= (R ARAE S0 10 1 72 IR SIS O B Y A7

1% : AAHDEAEY=27IL
2014.2. EIHE RF + SR ILEIPI A BEER

1) fHFICLERED

KEE, BRI, K, fH (RO, (7 —KR> T
HEHESIEHWERAL)

2) KOKRES

KK, BIAY AR W28, K2R Z2NET
D6, 46X20cm L EDOKRETZHRLET. TN
Thiug, #HL < EEFNHAD 20 BREEITYHK
ET&EE9d. 2L, D<NEHEESRWE, HEfA
WBENSNTLENET (—5) KESR).

3) K

AZTHDOEE, KEKIEEMEAEEA, ©HT 12
RifILA b, <ABEELEAKEZHWTTIIV, FAHAESE
13, WEREEZKULITHRENHDETOT, HiIL
BNTRIW, 2B, 30%FEETHIUL, KEKEE
BB ANTHERNWTL L.

4) WH (FE  KEDRE &)
WHRIOMIZNY TV 7 0NEGid 2 Z & T, KEDRA
AR E, KR ORERKLSLT > D5 (B1)
HIThbNET. KEHL ONZTU 7 ORGE) OB
MWoiE, N7TUTYORERZL< T 50, Wz
fMin<, £<ITBHIENERTT. HOMWIIE, &
NI OHIROWFHIZH NS EREWTL & 9.
5) JKE  (&E : PORERTT G, HEADRNF)
BTRTWVWDL, AAHFFE, IVE, BEAZA
LoiE (BEBTOTIRCENDDDOTHER). HEN
EWIEEHEADORENBFT &R0 T30, KEDAEFIC

WA, BIZWEDICBS TEMELELNWTID,

EH HEIKIEDORE, MARICIDEHOREEZR
<OT, MAOEDICHET HHEE, HEYh—T >
HMUICKEZE ONENWTL & 9.

6) A¥hEAND OKEZE FEKIZER)

A K 73 % il U 7o RO KR & KA DK & ST
NENAELET. MTEALGAER, 8T EAKMEIIN
NTKRZEADEET. EKIEKTHL2560%
WODT, &D¥E->TNTSH, KEICANEL &S,
7) Y BEHRKOWTHED)

ITHEENELDENWLSICDET D1 H 2 [fEE

HZFEL &9, KENMEWKRERZSEFD I HZAN
BNDT, AF DT EIS ATHESLET
8) MEIND/=IT

UEDOEHETEHEL TS &, RATENNTHON
LTENMHETEET E~). SELENIES
IV, KiREDFRNWI &, KEEZANDZETT
9) JIMEENZS (P TINOHE G THATT)

AKX 71 DWEE— BT 10 &2 LD IR 2 BElizH 7z -
THEIRLET., KHENTZOEEMRLIZED £I0
HIZARENDIHADHLZNDT, TEIUIKE LY
OREIZBUIMEIEET. ETEBTE, 5 %<
FALLERADOTRIKEZ EBHLUET. HERICITR
¥, OTIHOHEEZT O DRUTRMMTL, RENHE
RINkLS, HEFRLEEZTDIETTIDELTER
9. MEAIIHMERE, lem BEORES TR ZOH
VDEAEFUCAEIIRL THRLERTT
10) WA

HEAMITHRLAE o - AISREEL, HELUET. F
RIZEST, AFL 2 TIN—FDHEEMNGT D0E
MH27=0, BEWBEREE TEREZHKL TFI W,
11) MANE->TERES

Mefa 2 /KIZREL LITS < T2 &, KENTHRIC
BOTEXET. AT HOBEENEGLED2EARNLRIC
K0, DIBOEINITTHOHNRLBRD[EEENH D T
DT, KEEZWEHL THBEET 20, EWMEAEKRYE
OEFBEMFEICHRLEL £5. FAHEMAOHIRICEL
T, BEWEbHLELET N,

12) Z0fth, HEEA

AF AL, B, HAEBIZETHT U — K TY.
AY T2 KKN S BB X5, ATk, fay
TIRET, KTEATHETSEIITLET

ARAY EEREENS, ZBUIA O < S ET
LERDHFEATITHY, —RZDOLKIRY ~hay
TTROENTNDETUATHREAT HELTNTS,
BEFLNIVTREIRESELZ>TWET., £/, FU
WAEAT I THo2ELTH, HIFZ LITAY HDiE
BFRIRESBBLREEIE 5N TNET
IOk, fEZETD ETIE, HROAS P, o
MR D A5 ) 2 KFEIC AN, ZMESHED I &EHMtic
BT TR0



T}

WEBERYE REAAENERE 5165 (2014)

Artificial Islands Created through Industrial Activity Contribute to

Environmental Education and Evolutionary Ecology

Morito HAYASHI! 23" and Sara GOODACRE?

Abstract: The distinction between what is part of the natural world and what is ‘artificial’ in the

sense of having arisen through human activity can be difficult to make given that humans are a part of

the natural world and thus human activities are a part of nature in a broad sense. Nevertheless, ‘natural’

conditions and those created by human industrial activity are normally understood to differ from one

another. In this study we introduce an example where a nature reserve, formed as a byproduct of

quarrying, provides a useful resource for continued industrial activity, environmental education and

scientific research.

Keywords: Attenborough Nature Reserve; environmental education; industrial activity; artificial

islands; Wildlife Trusts

1. A nature reserve created from a quarrying
work
The roles of nature reserves in UK are focused both
on conservation of biodiversity and on offering citizens
views and opportunities to experience nature first hand.
In the UK many reserves are managed by organizations
called Wildlife Trusts, which are found in each province.
Activities in reserves include preserving natural
habitats and vegetation, maintaining accessible paths,
undertaking educational campaigns, maintaining facilities
such as bird watching bases, supporting nature hikes
for school students and running exhibitions in nature
centers. Professional rangers and volunteer staffs work
together, to maintain nature reserves and to hold events.
The Nottinghamshire Wildlife Trust is one of 47 Natural
Trust in UK and manages around 70 nature reserves.
Among those nature reserves, The Attenborough Nature
Reserve (ANR) is a characteristic artificial lake land area
created from a quarrying work by the company CEMEX,

which produces concrete and owns this area. The nature

reserve, which is designated as a Site of Special Scientific
Interest (SSSI), was opened by the world famous
naturalist Sir David Attenborough in 1966 and records of
animals and plants species have been accumulated since
then including over 250 bird species.

One of prominent features of the nature reserve is
that the park has over a hundred artificial islands made
by clay in a middle of lakes. Clay is a waste product
extracted during the process of quarrying because
concrete normally loose strength if it contains clay. Clay
is therefore separated and removed from gravel and piled
up in one place, eventually forming an artificial island.
The process of island creation began nearly 80 years ago
and some a hundred uninhabited islands have emerged
since then. The reserve possesses seven lakes (Beeston
Pit, Works Pond, Main Pond, Church Pond, Tween Pond,
Clifton Pit and Coneries Pond) and grassland and marsh
areas, covering 145 hectares in total.

It is always difficult to protect the natural environment

whilst also encouraging visitors to the area. The ANR is
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fortunate to have some largely inaccessible islands and
marsh areas, which suffer little disturbance and which
benefit the visitors because they offer excellent habitats
for wildlife such as birds, which can be seen by visitors
from more accessible areas. For example, we can observe
herons (one of the largest birds in UK) nesting on islands
using binoculars from the opposite side of mainland over
lakes. Those birds may prefer to nest on islands because
predators do not frequently cross water to the island
and attack their nests. The high quality of the islands as
habitat is illustrated by the observation that those herons
that migrated from a flock inhabiting a hill opposite side
of the river Trent in 2007 chose the artificial islands
as a nesting ground rather than their original habitats.
This artificially created habitat also attracts rare species
including Grasshopper Warbler, Willow Tit, Tree Sparrow,
brown long-eared and whiskered bat (CEMEX, 2012).
The reserve was also featured by the BBC in the autumn
of 2013 when a White-winged black tern, which can
be seen normally in Asia and Africa was found in ANR
attracting around 1,000 visitors.

In addition to being a good wintering spot for migratory
birds and a nesting site for many of other bird species,
probably because of combination of rich flora, fauna, and
aquatic areas we can also observe many invertebrates
on those artificial islands and mainland (non-island area)
including invertebrates such as insects, spiders, mollusks
and earthworms. Such invertebrates likely support

animals at higher trophic levels.

2. Environmental education and sustainability
of Attenborough Nature Centre
The Attenborough Nature Centre is eager for various
environmental educations including exhibitions in
the building. One of the reason why the reserve was
nominated 9th ranking in the top ten “Eco places in
the world” in 2007 was because of its excellent Nature
Centre, which is built upon sustainable, eco-friendly
principles, and which has conference rooms, a fair-

trade cafe, a stand selling nature guide books and field

equipments, a garden with education areas and bird
feeders, and rangers office as an information control
centre of ANR. The Attenborough Nature Centre and
many of the paths are wheelchair friendly. We observe a
wide range of age of visitors to the ANR, indicating that
the reserve is widely accessible.

The sustainable design of the Nature Centre building
includes large south facing windows that introduce
natural light and allow heat in to the building in winter
and ventilation in summer. Solar panels generate
electricity that is used to heat water and energy efficiency
is increased by reducing heat loss through thick rockwool
insulation of walls and floor, and cork inside the roof.
Recycled materials are used in interior areas such as
conference room and natural materials such as rubber are
used for flooring (Attenborough Nature Reserve, 2005).

A variety of events are held in the ANR. Talks and
guided walk are offered once in a month as Beeston
Wildlife Group and participation is straightforward, with
no booking required. Exploring the reserve in this way
allows visitors to learn far more about the environment
than they would otherwise do, and gives the opportunity
to ask questions. One of unique events is birthday party
held for children called Wild Birthday Parties in that a
birthday boy or girl and friends try observing animals
and playing games. Such ideas no doubt attract children
and help them to be interested in environmental topics.
Other activities for young people include those for

‘Young Rangers’, which aim to educate young members
in practical elements of conservation, bushcraft and
wildlife surveys. The activity with young rangers helps
to manage the nature reserve, therefore both participants
and the reserve benefit from each other. Other ‘wildlife
watching events’ are also held for younger children on a
monthly basis.

An event to commemorate 50 years of the Nottinghamshire
Wildlife Trust was held in ANR in August 2013 (Sexton,
2013). Sara Goodacre was one of the speakers at this
event and gave a presentation about spiders biology and

ecology for visitors. After the talk both Sara Goodacre



and Morito Hayashi took visitors on a walk through the
reserve and explained how to collect spiders and observe
spider ballooning behaviour in the field. It was impressive
for us that young children - as well as their parents -
were eager to search for arachnids by hand. They are
already young ecologists with the potential to contribute
to the next generation. Discussions begun within such
family groups, in this case collecting spiders together,
likely continues after the event itself. Both handling and
observing insects are key to young people becoming
familiar with their natural environment.

A further characteristic and impressive part of
Attenborough Nature Reserve is the capable rangers and
volunteer staffs who manage the reserve itself and the
events described above on a daily basis. These individuals
have been very supportive to our academic research as
well. Morito Hayashi remembers very clearly the interest
shown in the research by John Black, Clare Martin
and the late Keith Corbett during an initial meeting.
At that stage it was not clear which material should be
used in initial study, but quickly the decision was made
to attempt to study all of the spider species presents
because Keith indicated that a record of species present
would be of interest to those managing the reserve area.
Since the spider work has begun, professional rangers
Graham Bowden, Tim Sexton and other members have
continued to offer support to our research, sometimes
assisting in surveying the islands together. Sandy Aitkin,
a highly experienced volunteer, has provided invaluable
information about the historical events that have taken
place during the creation and development of the reserve
habitat.

The reserve is generally emphasized as a bird sanctuary,
but many other organisms inhabit this SSSI. We plan to
accumulate a record of those through our next project
explaining later that our ultimate goal is to understand
the flow of energy through food webs in ANR and how
these vary through time and space. We hope to be able
to describe the dynamics of ecosystems within the small

archipelago and to accumulate knowledge of a wide range
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of organisms. We also believe that this kind of research
can contribute to environmental education in the near

future.

3. As a research site for evolutionary ecology

ANR is also a promising site for studies in the area
of evolutionary ecology. The reserve has arrays of
sequentially produced islands that are largely untouched
since their creation. These can be studied in a way not
dissimilar to that taken for far more ancient and physically
isolated archipelagos such as the Galapagos, Bonin or
Hawaiian islands, which have captured the imagination
of scientists for hundreds of years (e.g. Chiba, 2005;
Gillespie, 2004; Grant, 1998). Examples of study sites
with such newly created islands (in an evolutionary
timescale) and many replicates is difficult (Thornton,
2007). The ages of islands in the ANR can be accurately
determined from historical records, with the oldest island
being 80 years of age. There are around 100 new borne
islands created through same material and process in
the same water system in this area. This allows us to
study the communities on an island at an early stage
just after the island was created and to establish through
comparisons among islands whether there are repeatable
patterns occur. Our initial work (Hayashi and Goodacre,
in preparation) suggests that there are differences in
spider behaviour between individuals taken from young
and old groups of islands, despite the fact that spiders
disperse long distances aerially (Foelix, 1996; Thornton,
1997; Spiller et al., 1998; Thomas et al., 2003; Pearce et
al., 2005; Reynolds et al., 2007).

Island biology was instrumental in establishing the
first evolutionary studies by Darwin (Darwin, 1939)
and has revealed much in subsequent studies. One
area that has remained unexplored however in these
ancient archipelagos is the initial conditions of island
ecosystems. How do organisms arrive, stay, survive
and evolve in interactions in ecosystems in the initial
stages of community formation? (Thornton, 2007). The

clay substrate of each island is consistent throughout
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the reserve reducing abiotic differences in environment,
which could obscure other trends.

Access to the islands of the archipelago for fieldwork was
achieved using a small kayak with visible outer clothes
and floating vests borrowed from the Attenborough
Nature Centre. Belongings such as GPS, camera,
universal tubes, a notepad, plastic bags, felt-tip pens,
kettles and phones were packed into waterproof bags.
Sampling schedules were reported in advance to the
ranger’s office and a quarry manager in CEMEX. Any
barges encountered whilst on the water were carefully
avoided. Disturbance to bird life was also minimized at
all times in order to reduce the probability that parent
birds abandon their nests. Same-day collections are
made from several islands of different age in order to
remove potential bias in sampling brought about by
temporal differences in season and/or climatic condition.
Specimens were collected from one metre quadrats set
up on litter surface on each island. Each quadrat was
thoroughly searched because some spiders immediately
found on the ground, but some others hide between leaf
litters and start to move later. Normally three to four
islands could be surveyed in a single day’s fieldwork from
early morning until dusk.

ANR is easy to access from the University of Nottingham
(20 minutes by car) and which is advantage for efficient
fieldworks and behavioural experiments needed fresh
specimen, particularly given that it was necessary
to respond to sudden changes of weather. Spiders
were brought back to the lab and kept individually in
universal tubes stood on a rack with a small amount
of moisture. The system was optimized to check the
health of specimens, to move them into our experimental
arena, to describe what was observed, and to transfer
them subsequently to the stereoscopic microscope for
identification. The universal tube has an enough space for
tiny spiders to create a nest and attack fruit flies supplied
as food. Species identification was always performed
after all of behavioural experiments were complete for

the sake of blind testing, with specimens stored in a tube

with a screw cap filled with 70 percent ethanol.

Our initial study on the evolution of behavioural traits in
short periods throughout the artificial archipelago, which
is finishing this year, but other organisms on islands
are interesting as well. As mentioned before, there are
many invertebrates inhabiting on those islands. Our next
target is to analyze the food webs that exist in each island
and to this end we have initiated a collaboration with
taxonomists at the Natural History Museum in London.
We plan to focus on this exciting trial once our current

spider projects are complete.

4. The value of ANR

The Attenborough Nature Reserve offers a magnificent
opportunity to address the question “How can we live
with nature?” All efforts put into meticulous construction
of the nature centre for sustainability, enthusiastically
performed events, daily management works, and much
more from the Wildlife Trust, volunteers, visitors and
CEMEX, maintain this unique nature reserve. ANR
is an excellent example showing both quality natural
conditions and human activities can stand together.
People naturally enjoy, observe, think, discuss and teach
next generations through walking on paths between lakes
where we cannot see any obvious traces of industrial
activity. ANR is also precious as a model system to
research ecosystems and island organisms. Perfectly
preserved fauna and flora in the artificial archipelago and
on the surrounding mainland are home to a diverse array
of organisms as well. Such rarely seen conditions give
us the chance to observe the initial conditions of island

communities.
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Overview of Education for Sustainable Development

Implementation in France

WALL Adeline A. J.*

Abstract: In response to the environmental problematic, the education for sustainable development

(ESD) keeps raising in the world. As other countries France faces challenges concerning ESD

implementation. This paper gives an overview of French adaptation of its national education system

and the challenges schools and teachers face to integrate ESD concretely in their syllabus. Moreover,

the education to environmental issues needs to be extended to everyone - the general public, the

companies and industries - in order to raise collective consciousness and give a better understanding

of sustainable development and its stakes for the needs of all.

Keywords: ADEME, Education for Sustainable Development, France, school teachers

1. Introduction

If the politics of the Education to the Environment (EE)
go back to 1970s, it is at the beginning of 2000s that
European education systems integrated the concept of
sustainable development. This concept, promoted by the
World Commission on Environment and Development
(WCED, 1987) and popularized by the Rio Conference
(UNCED, 1992), has been successful in starting a
dialogue between economic and environmental worlds.
According to the definition of Brundtland (WCED,
1987) the sustainable development is considered as "a
development which meets the needs of generations of
the present without compromising the capacity of the
future generations to be answered in theirs".

Education for Sustainable Development (ESD) promotes
sustainable thinking and acting. It enables children
and adults to make decisions and at the same time
understand how those decisions affect future generations
and the life of others. While human activities pressure on
the environment, the need for sustainable development
is clear. Since 1972 (UN Conference on the Human

Environment in Stockholm and Recommendation 96), EE

is called upon as a means to address the environmental
issues worldwide. In 1975, participants at the United
Nations Educational, Scientific, and Cultural Organization
(UNESCO) workshop, proposed a global framework for
environmental education, referred to as the Belgrade
Charter. Since then, UNESCO pushed countries
to the institutionalization of the education relative
to environment. Then International and European
institutions put into place regulatory frameworks to
encourage governments to develop educational policy
responses. The basis of the international frame of the
ESD are represented in particular by the Agenda 21
(Chapter 36, UNCED, 1992) from the Earth Summit
in Rio de Janeiro (1992) and more recently the
United Nations Decade of Education for Sustainable
Development (2005-2014) from the World Summit on
Sustainable Development (2002, Johannesburg).

«The French Committee on the United Nations’ Decade»
set up on October 2005, 11" defined four main thrusts
in methodology: 1) modification of school curricula to
introduce sustainable development; 2) teacher training

and the development of suitable educational tools
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and approaches; 3) setting up of committees in each
educational region to monitor the introduction of the
system; 4) and creation of regional partnerships (UNECE
& UNESCO, 2007). Later, in 2007, France initiated a
multiparty debate on environment called “Grenelle
Environnement” (www.legrenelle-environnement.fr;
Delemasure, 2009), which for the first time brought
together the state and representatives of civil society
(non-governmental organizations, trade unions,
corporations, etc.) to define a route map towards ecology
and sustainable development and planning (Rio+20
Committee, 2011).

However the ways to approach ESD differ and evolve
according to the country and its education system.
Inevitably transverse, the educational initiative in ESD at
school implies the contribution of the various disciplines,
and the acquisition of a common culture leaning on
known and scientific knowledge. It is thus a question of
taking up a scientific and educational challenge (SNES,
2008).

This article provides an overview of main
implementations in French educational policy to fulfill
the goals described in the UN Decade of Education for
Sustainable Development (2005-2014) and the challenges

for establishments and teachers to enforce this policy.

2. The place of ESD in French Schools
Education often contributes to unsustainable living. This
can happen through a lack of opportunity for learners
to question their own lifestyles and the systems and
structures that promote those lifestyles. It also happens
through reproducing unsustainable models and practices.
In France, after the awareness of the necessity to educate
society to sustainable behaviors, ESD was gradually
integrated into the school learnings and establishment
lifestyle.

e From nursery school to secondary school

The French Ministry of National Education published
reference texts at the Official Bulletin of National

Education as circulars giving directives to teachers in

terms of education for compulsory school (from primary
and secondary schools). In 1977, circular No 77-300
already integrated education relative to environment in
teaching the pupils how to observe, understand and act
responsible regarding the environment (Ministére de
I’Education Nationale, 1977). The concept of sustainable
development was integrated to the curriculum after
1987 (Brundtland Report, WCED, 1987). Protocol
between the Ministry of National Education and the
Ministry of Environment (January 1993, 14th) « allows
to each pupil to gain a basic culture on problems related
to the environment when they leave compulsory
school ». Then, according to the UN Decade, a policy of
generalization of the Education to the Environment for
a Sustainable Development (EESD), called after ESD,
was defined in 3 phases: circulars of 2004, 2007 and 2011
(Ministére de ’Education Nationale, 2004, 2007, 2011).
Thus, since 2004, the EESD is an integral part of the
children’s initial training from the nursery school to high
school including specialized schools (professional high
schools, agricultural high schools, etc.) (EDUSCOL,
2013). From that time, the ESD is seen as “an important
component of the initial training of the pupils, from their
youngest age and during their schooling, to allow them to
acquire knowledge and necessary methods to be situated
in their environment and act there in a responsible way”
(Ministére de I’Education Nationale, 2004 ). To entrust
ESD in the educational public service constitutes to a
democratization of the information, not only accessible
by associations networks or Medias, and gives pupils the
opportunity to be trained to critical mind.

+ Eco-Ecole and E3D labels

In 1992, after its return from the Rio Summit, the
Foundation for Environmental Education (FEE) adapted
the concept of Agenda 21 to school establishment. “Eco-
Ecole” is an international program of EESD, and a label
that is recognized in elementary schools, junior and high
schools that commit themselves toward operation that is
ecologically responsible, and which incorporate the EESD
into their teaching syllabi. Its pedagogical effect therefore



contributes to the generalization policy of EESD. This
project also permit schools, teachers and their pupils to
interact with other actors like local authorities, parents,
associations and others (FEEE France, 2012).

Born in Rio, and launched in 1994, this plan is currently
running in 50 countries. 41,000 school establishments
at world level are engaged in this process, of which 1500
are in France. Once they have a label, the participants
can make international cooperation by taking contact with
the Eco-Ecoles of other countries in order to exchange
their experiences, organize linguistic exchanges, take
action in favor of development and solidarity, at the
local level or abroad (FEEE France, 2012). Results of
experiments carried out in 84 French schools over a one-
year period after 2 years of ESD implementation started
in 2005, show a genuine trans-disciplinary approach; a
gradual transition from EESD to ESD; a realization by
all involved of the need to adopt a broader approach to
the subject, both in and outside school. Local authorities
and companies are particularly involved in this project
through regional partnership agreements for promoting
sustainable development through education, training and
information (UNECE & UNESCO, 2007).

From 2011, a new label E3D for the school establishments
can be obtained for those which adopt an initiative of
sustainable development according to the requirements
explained in Note of 2013 (Ministere de I’Education
Nationale, 2011, 2013).

e Higher education establishments (HEEs) and label
The National Education institution has not a legislation
rule on the educational content of university teachings
(Barthes, 2011). Universities are free to decide their
curriculum, but during the “Grenelle Environnement”
process (Conference held in France in 2007); it became
obvious that HEEs are also involved in raising awareness
of sustainable development. In 2009, article 55 of
“Grenelle 1” included: “Institutions of higher education
should draw up a ‘Green Plan’ for their campuses.
Universities and ‘Grandes Ecoles’ (prestige university-

level College with competitive entrance examinations)
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may request a label based on sustainable development
criteria” (Gouvernement de la République Francaise,
2009). The “Green Plan project” and the “Green Plan
Reference Set” emerged as initiatives of the Conference
of University Presidents and the Conference of “Grandes
Ecoles” . For already several years, and in a more or
less structured way, universities and business schools
have been launching initiatives to promote sustainable
development. By grouping all these initiatives under
a single banner, the Green Plan gives them additional
legitimacy. This plan not only recommends integrating
ESD into curricula and diploma but also asks
establishments to act for sustainable development and
suggests their research laboratories to favor studies
in connection with sustainable development (Rio + 20

Committee, 2011).

3. Challenges faced by teachers and schools
On the educational plan, challenges are the ones of the
interdisciplinarity, of school planning, of evaluation of
knowledge, the question of the work in partnership and
the training of the teachers. On the ideological plan, the
difficulty is to teach a question which stays “socially
alive” .

e Teachers involved in ESD

ESD is not taught as a full discipline. If the contribution
of various disciplines do not seems to be a problem
in primary schools where the same teacher teach all
disciplines, it becomes more difficult to put in place in
secondary schools with the disciplinary division. Indeed
the transdisciplinarity of ESD supposes for the teachers
to know well their discipline, to look for methodological
convergences and to collaborate with the other teachers
to make ESD projects. Essentially teachers of life and
earth sciences, civic education, history and geography
are involved in ESD. It appears that the more disciplines
are involved the better it is for pupils to integrate ESD
(EDD Académie Nancy-Metz, 2012).

Furthermore, ESD question to the professional and

educational practices. Which contents for this “education
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to”? The purpose of ESD is not actually translated into
a simple transmission of educational knowledge but it
is mixed of knowledge, citizenship values and behaviors
(Pommier, 2011). For ESD, the teachings are based on
class projects, personal project, outside class-:- It also
needs collaboration between teachers, administrative
personnel, local authorities, and environmental
associations. It takes time to put in place such teaching
and collaborations. This is one a reason why things move
forward slowly.

* Changes in reference texts on education

Education of environment gradually evolved in French
education system from EE to EESD and then ESD. This
rapid evolution of the reference texts (circulars) and laws
make it difficult to teachers and schools to adapt their
teaching habits. Indeed the changes in teachers’ way of
teaching take time and in particular when they appeared
finally adapted to the circular of 2004, the new circular
of 2007 brings a complete change in the philosophy
and professional approach of the teaching methods
(Leininger-Frezal, 2009). Moreover, reforms in schools
syllabus are adopted quite often. The necessary changes
are in some way too fast for the teachers and schools
to adapt. The lack in basic training of teachers and the
difficulty to give a trans-disciplinary view of the teaching
may be on cause (EDUSCOL, 2011; Leininger-Frezal,
2009).

Also, different conceptions of environment, education
and sustainable development coexist. These conceptions
influence the way educators define and practice
environmental education (EE) (Sauvé, 1996). Then, as
a consequence to the vagueness in terminologies used
in texts, every establishment sets up as it can in house,
with support and collaboration of local authorities and
associations (SNES, 2008).

e Evaluate the work and comprehension of pupils

The evaluation of knowledge, essential in any
educational process, is strongly questioned by this
theme of ESD. If the works available on the ministerial

website EDUSCOL still constitute a first approach,

other collective reflections are required. Lourdel et al.
(2005) analyzed student's sustainability comprehension
to reflect pedagogically ESD in engineers' curricula and
gave a tool that can evaluate the student's understanding
of sustainable development concepts through cognitive
maps which assessment is based on an approach via
semantic category. This cognitive map method can be
a useful tool to improve learning in quantitative terms
but also in qualitative terms. Technically the students
are asked to write and connect by arrows all the terms
that they associate with the concept of sustainable
development. Then by identifying knowledge gaps and
misunderstood ideas improvement in the training can be
allowed.

* The behavioristic risk

Even if the National Education department (Ministére
de ’Education Nationale, 2007) asks teachers to give
teaching with explanations based on known scientific
knowledge and insists that the search of scientific
objectivity has to remained the purpose of National
Education, a diversity of ESD teaching exists. This
can be explained by the ecological conviction and
epistemological doubt of the teacher associated to a more
or less socialized vision of sciences and to an educational
mission considered as more or less political (Urgelli and
Simonneaux, 2011). Many projects and actions lead to
make an «eco-friendly gesture», one identifies «the best
practices». Teachers face the challenge of not teaching
the choices to pupils but to train them how to make
choices by themselves and develop a critical mind. There
is a risk for teachers to fall into propagandist speeches
(SNES, 2008; Urgelli and Simonneaux, 2011).

e Training and documentation resources for teachers
In order to help teachers to have an objective teaching
in ESD, training missions took place and evolved with
the regulation of National Education. Since the Circular
of 1977, EE was taken into account in the training of
teachers (Ministére de ’Education Nationale, 1977). If
teachers to-be have access to the update version of the

educational policy, what’s about teachers in service? In



the academic training initiatives ESD updated training are
proposed to teachers in service but are not compulsory.

In face to the abundant information resources available
on internet, and to preserve the objectivity of the
information, the Ministry of National Education put
in place a portal on the Internet with documents and
detailed programs for children education according to
their grades and for different disciplines: EDUSCOL
(http://eduscol.education.fr, 2013). Sections dedicated to
the ESD and documentation resources are also available
on the Ministry of Education, Ministry of Ecology,
Sustainable Development and Energy websites and
other regional and departmental centers of educational
documentation (EDUSCOL, 2011; CNDP, CRDP, http://
www.developpement-durable.gouv.fr).

Moreover, as a resource for teachers, students or anyone
who want to learn more, the Thematic Digital University:
Environment and Sustainable Development Virtual
University (UVED) was founded in 2005 supported by
the Ministry of Higher Education and Research. (http:/
www.uved.fr).

* The case of Universities
In the absence of a rigorous structuring of the knowledge
taught, the risks of normative or relativist drift are
important, especially as the ESD reacts strongly to a
social demand. Well formulated focuses are needed to
reduce the risks to commit the university education in a
restrictive direction, as "education in the good gestures".
Without structure, the teaching may become then a
lesson of morality favoring "the politically correct" to the
detriment of the knowledge (Legardez, 2006).

There still a lack of training to teaching methods in
Universities. Professors are researchers in the first
place and teach the way they believe to be the right
one according to the syllabus decided in-house by the

University (Barthes, 2011).

4. The general public education

The education relative to the environment (ERE) aims

not only at the personal fulfillment of the individual
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but also at a deep social change. This global process
allows acquiring knowledge, know-how and social skills
who allow developing knowledge to act and a will to
act convenient to the institution of a report human/
society/ environment. There is also a real plurality of
places where it is set up and number of stakeholders
involved. The sociocultural activities, the teachings, the
awareness campaigns, the information or the specialist
and vocational trainings, are some of the practices used
to educate the individuals to the environment. The
public life, the television, the press, the public events,
the conferences can all constitute spaces of ERE and
stakeholders (Leininger-Frezal, 2009).

The French get more and more aware of the
environmental impact of their energy consumption,
for example, and the economic benefits of reducing it.
Citizens and companies are also informed by programs
from the government as the local waste prevention
programs or the development of extended producer
responsibility programs. New ambitious waste prevention
and recycling objectives have emerged from the
multiparty debate on environment (Delemasure, 2009).
Five main materials: steel, non-ferrous metals, paper
and cardboard, plastics and glass are collected (ADEME,
2010).

In order to help the population to get rid about
environmental issues, structures and centers of
information were put in place. For instance, in 2001
the first consultancy centers, “Espaces Info Energie” ,
opened at the instigation of the French Environment
and Energy Management Agency (ADEME, 2012).
Those centers provide free, objective advice on energy
management and renewable energy to their visitors and
support households in their energy saving projects.

With the technical and financial support of the ADEME,
working closely with local authorities, the centers have
multiplied since then. In ten years, the network has
grown from 81 to 240 centers, providing better coverage
of the territory. This has contributed to their success.

More and more people are visiting the centers to ask
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for advice — 7 million since 2003 — proving that this local
information service is meeting a real need (ADEME,

2012).

5. Industries and businesses management

2012 was the year when the French government
launched the ecological and energy transition. This
should see people moving towards a new development
model that takes into account the challenges of climate
change and scarce natural resources (ADEME, 2013).
Having played a central role in environmental issues for
two decades, ADEME, is active in the implementation of
public policy in the areas of the environment, energy and
sustainable development. The Agency provides expertise
and advisory services to businesses, local authorities
and communities, government bodies and the public at
large, to enable them to establish and consolidate their
environmental action. Raising awareness and better
understanding linked to enterprise needs.

Whether through training or by publishing documents
or by organizing events, ADEME capitalizes and makes
available to professionals the knowledge that it generates
to enlighten choices and orient decision making by
political, institutional and economic players (ADEME,
2013)

The circular economy represent an economic model
that tends towards the efficient use of all resources
(materials, energy, water, air, land, etc.) through every
stage of a product's manufacturing process, especially
through eco-design, reasonable consumption and the use
of used products as resources. Recycling is of course one
of the fundamentals of the circular economy, along with
eco-design, reducing waste at source and the functional
economy (replacing property ownership with the use of a
service, extended product service lives, etc.) (ADEME,
2013). Also environmental labelling is possible and
can be a major tool in the ecological transition both by
improving consumer information and thereby orienting
their choices as well as truly becoming a lever in favor of

enterprise economic and ecological competitiveness.

6. Support of research on ESD

Continuously, research on environmental issues brings
new elements to help individuals to act for a sustainable
development. Online resources on recent studies are
available on the different internet portals like EDUSCOL
or Educasource (http://www.educasources.education.fr)
for teachers to build their lessons.

Following the UN Decade ESD recommendations French
government and Research Agencies favor projects on
sustainable development. For instance, as part of this
work ADEME helps financing projects, from research to
implementation, in the areas of waste management, soil
conservation, energy efficiency and renewable energy, air
quality and noise abatement. ADEME represents a public
agency under the joint authority of the Ministry for
Ecology, Sustainable Development and Energy, and the
Ministry for Higher Education and Research. (ADEME,
2009, 2013)

7. Conclusion

The ESD is a global individual process, with multiple
and varied expressions which concerns the environment
taken in a wide meaning of a word and which questions
the inscription of each in its life environment, on its
connection with the others. In France the education
to environment has evolved over the years and still
evolving in accordance to international recommendations.
Unfortunately, if the process of generalization of ESD is
now well integrated in French education system, all the
school establishments and collectivities in France are
not committed equally in ESD. There are still difficulties
and debates on ESD between educational policy and
teachers to give an objective approach. But stakeholders
of the French society are engaged in a way or another in

a learning process to become a sustainable society.

This article does not aim to be exhaustive but wants brings
some examples of implementations by France concerning

the ESD.
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Abstract: Disaster Risk Reduction (DRR) is an increasingly important issue on the global agenda

with great effort being made through policy and science to minimize its impacts on humans and the

environment. The paper discusses some components of capacity assessment that are relevant to

strengthening DRR capacity and reference is made to the Great East Japan Earthquake (earthquake,

tsunami and nuclear accident) on the lessons learned, particularly from the Fukushima nuclear disaster.
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1. Introduction

Disasters are a fundamental threat to human development
because what takes several years or even decades to
develop could be wiped away within a short moment
thereby worsening poverty because assets and
livelihoods are destroyed in the process. The frequency
of occurrence and intensity of disasters is increasing
against the backdrop of increasing evidence of human-
induced climate change. As a result, reducing its often
devastating impact on human civilization has become a
top issue on the global agenda featuring in major policy
processes and summits and scientific conferences.
Disaster risk reduction (DRR) is hence highlighted
in several international documents, particularly UN-
related summits’ outcome documents and resolutions.
For example, the importance of DRR is highlighted in
paragraphs 187-189 of the Rio+20 Summit Outcome
Document, ‘The Future We Want" . DRR’s importance
is further reiterated by UNESCO, the lead agency for the
UN Decade of Education for Sustainable Development
(DESD, 2005-2014) as one of the top three thematic

areas it is currently coordinating global efforts to address

in addition to climate change and biodiversity as points of
entry for promoting sustainable development practices
through education and learning.

Launched in 2005 in Kobe in Hyogo Prefecture,
Japan after approval by 168 countries at the 1st
World Conference for Disaster Reduction, the Hyogo
Framework for Action (HFA) has become the platform
for global commitment to reduce disaster losses and
encourage a more systematic and preventative approach
to managing disaster risk. A UN-mandated 3rd World
Conference on Disaster Risk Reduction will take place
in Sendai City, Japan from 14 to 18 March 2015 and is
expected to set the stage for a new global agreement
on reducing the impact of both natural and man-made
disasters. It will also review the 10-year implementation
of the HFA and look for its successor to be referred to
as Hyogo Framework of Action 2 (HFA2). Capacity is
considered to be at the heart of reducing risk because
a strong relationship exists between capacity and a
country’s DRR. The need for DRR capacity development
and assessment can be viewed from the perspective

of the experiences of recent major disasters a greater

*Shimano Laboratory, Research Centre of Environmental Education, Miyagi University of Education, Sendai, Japan **Institute for Global Environmental

Strategies (IGES), Hayama, Japan
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number of which has happened in Asia, particularly
earthquakes, tsunamis and flooding. Given the enormous
material and human catastrophe that Japan suffered
during the Great East Japan Earthquake on 11 March
2011, the choice of the conference venue could not be
more appropriate.

This paper discusses some aspects of capacity
assessment especially leadership, institutional
arrangements, knowledge and accountability considered
as relevant to DRR capacity development. References
are made to the Japanese situation regarding the
lessons learned from the Great East Japan Earthquake
(comprising an earthquake, a tsunami and a nuclear
accident and will be referred to from hence as the Triple
Disaster), particularly the Fukushima nuclear meltdown
with the hope of developing a comprehensive, systematic
DRR capacity assessment framework in the near future.
Part 2 provides a brief description of DRR and capacity
building/development. Part 3 presents a summary of a
few capacity assessment approaches/frameworks and
components and focuses on that of the United Nations
Development Programme (UNDP). Part 4 discusses
some aspects of the Triple Disaster particularly the
lessons generated by the Fukushima nuclear disaster in

the context of capacity assessment.

2. Disaster Risk Reduction and Capacity
Building/Development
2.1. Disaster Risk Reduction (DRR):

Disaster risk reduction (DRR) is defined as “the concept
and practice of reducing disaster risks through systematic
efforts to analyse and manage the causal factors of disasters
including through reduced exposure to hazards, lessened
vulnerability of people and property, wise management of
land and the environment, and improved preparedness for
adverse events” (UNISDR, 2009: 4). Considered as the
flagship document of DRR, HFA is seen as a response
to the importance of implementing DRR measures in a
comprehensive, integrated and multi-disciplinary manner.

The framework presents a detailed strategy to integrate

disaster risk reduction into national development policies
and programmes over a decade. It also underscores the
relationship between reducing disaster risk and achieving
broader development goals and consequently mobilises
stakeholders at local, national and international level to
pay increasing attention to DRR as part of their wider
development agendas (CADRI, 2010).

Furthermore, the HFA identifies five priority areas of
action namely: 1) ensuring that disaster risk reduction
is a national and local priority and is established within
both national and local institutions, 2) disaster risk
identification, assessment and monitoring are conducted
in addition to enhancing early warning measures, 3) use
of education, knowledge and renewed mindset to build a
culture of safety and resilience at all levels, 4) reducing
underlying risk factors, through incorporating activities
into appropriate development sectors and programme
areas, and 5) a strengthened disaster preparedness for
effective response at all levels (CADRI, 2010). Further
buttressing the importance of DRR at the global level,

‘The Future We Want' recommends the integration
of early warning systems 1) “...into their national
disaster risk reduction strategies and plans”, --. 2) “...
knowledge and information sharing...” and the need to
3) “...undertake and strengthen in a timely manner risk
assessment and disaster risk reduction instruments’”
the importance of 4) “stronger inter-linkages among
disaster risk reduction, recovery and long-term development
planning, ..... more coordinated and comprehensive
strategies that integrate disaster risk reduction and climate
change adaptation...” and participation of a broad range of

stakeholders (UNGA, 2012: 36).

2.2. Capacity building/Capacity development

Although often used interchangeably, basic conceptual
differences exist between capacity building (CB) and
capacity development (CD). For example, in terms of
scope CD is generally viewed as being about change and
transformation from within and is more comprehensive

while CB is more linked with mechanical processes



and with technical cooperation suggesting that capacity
is non-existent and has to be built from the scratch.
Capacity development is defined by UNISDR (one of
several definitions available) as “the process by which
people, organisations and society systematically stimulate
their capacities over time to achieve social, and economic
goals, including through improvements of knowledge,
skills, systems and institutions” (CADRI, 2010:9). All
stakeholders are presented with a challenge by the HFA
to focus on CD for DRR and in fact, the five priorities for
action can only be achieved if CD issues and measures
are integrated into the action agenda (CADRI, 2010).
An effective CB/CD programme or strategy should
have a well-developed stakeholder analysis and needs
assessment methodology. Furthermore, to strengthen
the existing capacity in a disaster risk management
system, it is important to identify and understand the
capacity gaps of past disasters. Formulation of a generic,
systematic capacity assessment framework should
incorporate those identified gaps and also policy, science,
education, research and practice aspects of DRR coupled

with set criteria that can be monitored and evaluated.

3. Capacity Assessment and DRR

Several capacity assessment frameworks and approaches

exist. They include the following:

e The 5-C approach was developed by the European
Centre for Development Policy Management. It
assesses individual and system-level capacities
in the context of the organization and describes
capacity as the meeting point of five central
capabilities of organizations. They are the capability
to a) commitment and engagement, b) carrying
out tasks, c) relating and attracting resources and

support, d) adapting and self-renew, and e) balance

T}

WEBERYE REAAENERE 5165 (2014)

diversity and coherence (Baser and Morgan in Babu
and Kolavalli, 2013).

Managing for Development Results CAP-Scan
Diagnostic Review scores governments’ attempts to
develop public sector capacity through conduction
of assessments that identifies the strengths and
capacity gaps. This is done in four capacity building
stages namely awareness, experimentation,
transition, and sustainable implementation. This
is done in the context of five pillars: leadership,
accountability and partnerships, monitoring and
evaluation, planning and budgeting and statistics
(MfDR 2009).

The United Nations Development Programme’s
(UNDP) has formulated a capacity assessment
framework that is premised on its refined capacity
development approach and is structured around
five steps namely 1) engagement of stakeholders
on capacity development, 2) assessment of capacity
assets and needs, 3) formulation of capacity
development response, 4) implementation of
the response, and 5) evaluation of the capacity
development (UNDP, 2010). UNDP uses three
dimensions from which it assesses capacity needs/
gaps. They are: 1) points of entry referring to
the level (individual, organization, or enabling
environment)' from which assessment can be
started; 2) the core issues which define the scope
of the assessment and may include: leadership,
policy and legal framework, mutual accountability
mechanisms, public engagement, and resources
(human, financial, physical, and environmental);
and 3a) five functional capacities: engage in multi-
stakeholder engagement/dialogue, situation analysis

and vision creation, policy and strategy formulation,

o ' The individual dimension relates to a variety of abilities, with an emphasis on aspects including inter-disciplinarity and process skills with influences from

such as attitude, perception, cultural orientation and intuitive faculty as subjective determinants

o Institutional capacity requirements emphasises collective learning and institutional change, i.e., understanding and dealing with multiple perceptions or

world-views in addition to skills.

o The systemic dimension closely associated with the ‘enabling environment , that is, appropriate policy and legal frameworks, a clear definition of

institutional roles and mandates, widespread access to information, vertical linkages, etc.



Disaster Risk Reduction Capacity Assessment: Reflecting on the Japanese Experience

budget, management and implementation, monitoring and
evaluation, and 3b) technical capacities (UNDP 2008).
Some of the core issues will provide the main context
for the discussion in this paper namely 1) institutional
arrangements, 2) leadership, 3) knowledge, and 4)

accountability.

Institutional arrangements is a core issue relevant
across most aspects of governance, public sector
management and development activities. It addresses
the policies, procedures, systems and processes that
countries have in place to functionalise their political
mandates, development policies and objectives as a
way to promote good governance. Because optimal
procedural structures in terms of efficiency and impact
are often unacknowledged, inefficiencies in institutional
arrangements are only identified during capacity
assessments. The reason is because new procedures and
programmes are often developed without incorporation
into previously existing ones and this is commonly found
in intra-ministerial and multi-agency work (UNDP, 2008;

UNDBP 2010).

Leadership expresses itself at multiple ways and levels
(individual or organisation) and has the elements of
vision, competence and integrity at its core. Effective
leadership can transcend individual-to-individual capacity
level to organisational capacity level and thus help
to advance a strategic planning and an agenda that is
vision-driven. Leadership capacities can be enhanced
through strategies like strengthening the abilities of
the organisation regarding vision setting, transparency,
a sense of readiness, systems thinking, assessment of
potential risks and managing them through establishing
collective management systems that encourage learning

(UNDP, 2008 and UNDEP, 2010).

Knowledge is considered as the foundation of capacity
and it includes measures for creating and enhancing

knowledge using different teaching approaches and

in all educational settings. Developing knowledge
through improvement in expertise and organisational
learning strategies occurs at organisational level.
Professional training, experience sharing and knowledge
management systems in the organisations are some of
the approaches to strengthen knowledge capacity at this
level. Knowledge capacity at a societal level is often best
addressed through reforming formal education systems
to ensure that younger generations will have the skills
and know-how to deal with current and emerging risks.
Stimulation of actionable knowledge can also be effected
through organisational networks, communities of practice
and multi-agency information and learning platforms that
assembles together entities of the non-formal education
sector including civil society organizations, government
and donor agencies (CADRI, 2010; UNDP, 2008 and
UNDB 2010).

Accountability as an important lever of change lies in
its provision of oversight, monitoring and evaluation to
guarantee that processes and programmes are leading
to the expected objectives, and providing mechanisms
to overcome obstacles and identify shortcomings when
necessary. Additionally, through the establishment of
systems for public accountability and transparency,
governments’ responsibilities to reach the needs of
their citizens are also ensured and can provide an
added benefit of encouraging mutual engagement
in development activities. Other aspects that can
improve accountability capacities include strengthening
the feedback mechanisms such as open access to
information, encouraging people to voice their opinion,
ensuring robust monitoring and evaluation systems,
and integrating knowledge and experiences into future

programmes (UNDP, 2008; UNDP, 2010).

The UNDP capacity assessment approach is being
embraced and used in several sectors and fields
including the DRR community due to aspects including

the following: 1) its flexibility allows one to adapt it to



several CD situations, 2) it is able to link the three points
of entry and hence promote a holistic approach across
the three, 3) it emphasises systematisation for example
of a nation’s assets, plans and strategies and expertise as
well as measures capacity development systematically, 4)
it discourages the use of rigid blueprints and emphasises
adaptation to local conditions (UNDEP, 2008). Additionally,
paragraphs 21-23 of the UNISDR’s “Towards a Post-2015
Framework for Disaster Risk Reduction’ describe the
importance of institutional arrangements, legislation and
policy, coordinated and coherent action, accountability
measures both in scale and range to guide government
and public awareness of and access to information on

disaster risks and support for DRR (UNISDR, 2012).

4. The Japan Experience and DRR Capacity
Assessment

This section discusses aspects of the Triple Disaster
(particularly the Fukushima nuclear disaster), the
capacity gaps identified and lessons generated in the
context of DRR capacity assessment.

Japan is well advanced in disaster preparedness and risk
reduction and yet was rattled on March 11, 2011 by its
largest earthquake on record and the fourth largest ever
recorded in the world. This giant temblor generated a 10-
15 story tsunami that triggered a nuclear accident and
has been rated as equal in severity to the 1986 accident
at Chernobyl, the worst nuclear disaster on record
according to the International Atomic Energy Agency.
This complex catastrophe comprising an earthquake,
tsunami and nuclear meltdown killed nearly 20,000
people. Hundreds of thousands (about 500,000) of people
were displaced and a large area of beautiful countryside
was contaminated and some areas will remain so for
several decades. Nearly three years later, the affected
communities are struggling to recover and more than
140,000 people are still living in shelters. Significant
distrust of industry, government and even of researchers
remains due to the emergence of several challenges

during and after the accident (FGCP, 2014; IGEL, 2013).
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Japan has had more than its share of natural disasters
in comparison to its land size. These include multiple
active volcanoes, being prone to flooding annually and
experiencing several typhoons every summer. It is also
a country that sits on multiple active faults. Japan can
therefore hardly survive without having a relatively
comprehensive disaster mitigation and response
planning and infrastructure in place. Consequent to this
careful planning, it is viewed as a model for disaster
preparedness (Des Marais et al., 2012).

The Central Disaster Management Council (CDMC) is at
the helm of Japan’s disaster management infrastructure
and is the major policy engine for the management of
disaster in Japan. It comprises the Prime Minister and
the entire Cabinet, local leaders, and experts in the
field (Government of Japan, 2005). Established by the
Disaster Countermeasures Basic Act of 1961 to “ensure
the comprehensiveness of disaster risk management
and to discuss matters of importance with regard to
disaster management” , it is responsible for design and
implementation of national risk management strategies
with regard to issues related to safety, mitigation, and
risk reduction (Government of Japan, 2005: 1). The
government formulates strategies and engages in
different kinds of knowledge construction, information
dissemination, and capacity building investments through
the CDMC. Early warning and monitoring systems
covering the nation are in place following a countrywide
risk assessment involving public, private, research and
academic partners. Furthermore, information materials
geared towards educating and training a variety of fields
and sectors as well as education settings have been
developed and are buttressed by a complex of national-
local and public-private partnerships (Des Marais et al.,
2012).

Using the lessons learned from the previous big crisis
namely the 1995 Great Hanshin Earthquake, Japan had
diligently been preparing for future disasters. However
problems emerged partly due to the enormity and

complexity of the Triple Disaster which stretched the
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effectiveness of the Japanese disaster risk management
system to its limit and partly due to human shortcomings.
The report commissioned by the National Diet of Japan
sums it all up: “The government, the regulators, TEPCO
management, and the Kantei lacked the preparation and
the mindset to efficiently operate an emergency response to
an accident of this scope. None, therefore, were effective in
preventing or limiting the consequential damage.” (IGEL,

2013:3).

Leadership and knowledge capacities gaps

Although the scale of the Triple Disaster was
unprecedented in living memory, however, according
to several post-Fukushima reports the disaster should
have been anticipated (IGEL, 2013). The judgments
made and the actions taken by government and leaders
of industry were later found to be inadequate and in
some instances compounded the problems. For example,
the tsunami and the destruction of the Daiichi nuclear
reactors was entirely predictable because it had been
recorded in the literature that earthquakes of similar
magnitude have struck that part of Japan, once every
100 years on average — a pattern well known since
ancient times — and each one generated a catastrophic
tsunami of similar magnitude. The previous tsunami in
1933 was in fact, nearly as high as the one that struck in
2011. Furthermore, a monument dating back to the first
century still sits on a hill, high above the area devastated
by the 2011 tsunami, with the inscription: “Beware
the great tsunami; do not build below this level” (IGEL,
2013: 3). Three areas of capacity critical to leadership in
a crisis that emerged from the Triple Disaster and need
attention are emergency preparations, leadership style

and communications (IGEL, 2013).

Institutional arrangements capacity gaps

At the peak of the nuclear crisis, designation of roles
and responsibilities was inadequate and there were
coordination and information flow challenges between

the office of then Prime Minister (the Kantei) and

Tokyo Electric Power Company Limited (TEPCO), the
nuclear plant operator. There was also mismatch of
administrative boundaries and activities at that level to
the point that once the Prime Minister had to visit the
plant to ascertain things himself. Also, soon after the
disaster there was a shortage of essential items such
as food, water and particularly gasoline in the affected
region and this was partly attributed to the fear of truck
drivers to drive to the Tohoku region because of alleged
high level of radioactive contamination. Nuclear experts
directly linked to the CDMC failed to participate and be
visible during the government’s public relations efforts
to provide scientific information at least in approximate
terms rather than leaving it to the politicians and the
plant operator. This contributed to the distrust of the
information that was being put out by the government
and TEPCO. From partial briefings, provision of vague
answers or refusing to answer questions during press
conferences, to delayed information, etc., TEPCO’s
performance has been seen as troubling virtually across
the board with the exception of the brave workers
who sacrificed their future lives to somewhat save the

situation (Kaufmann and Penciakova, 2011).

There have been times when the relations between the
local governments in the affected region and the central
government have not been very cordial with regard to
implementation of some post disaster policies due to
different perspectives of understanding of the available
information. Stronger linkages between national and local
government/people based on transparency in relation
to the crisis is crucial for the rebuilding of trust. Those
in the position of responsibility need to give attention
to transferring risk information and the interpretation
of the understanding of such risks to the recipients.
More community participation in the decision-making
process and provision of relevant knowledge regarding
the operations of such infrastructure with significant
underlying risks that are close to communities should be

ensured.



Accountability capacity gaps

Significant political and economic power is alleged to
back the nuclear industry in Japan. The management of
TEPCO was said to have built the reactors on a known
fault line and then colluded with government regulators
to avoid preparing for the inevitable (IGEL, 2013).
Furthermore, the government and the nuclear power
industry had been warned by the US Atomic Energy
Commission that reactors like those in Fukushima
Daiichi had not been built to withstand major earthquakes
just like other nuclear reactors in Onagawa, Shika,
Kushiwazaki, etc. (Kaufmann and Penciakova, 2011).
There were also aspects of corporate practices that are
not only unique to the Japanese corporate community:
situations where private companies’ liabilities are capped
by the value of their net assets, the amount beyond
which the companies pay nothing. TEPCO, like any
other private company was then left with “no incentive
to limit damages beyond the value of those net assets” . This
resulted in TEPCO wildly underplaying the risk of a
gigantic earthquake and tsunami, “but it did not underplay
it carelessly or negligently. It underplayed it rationally -
wildly, but rationally” (IGEL, 2013:3).

TEPCO’s overall performance in handling the nuclear
crisis has been subpar. There have been recorded failures
in the past regarding practice standards and several
more after the disaster. Aspects like poor plant safety,
poor communication, lacking “basic understanding
of measuring and handling radiation”, incorrect data
reporting, etc. (several of which have been reported in
the media) have been problematic to this day. Blame
sharing can go around. The regulatory agency, Nuclear
and Industrial Safety Agency (NISA), a department
under the Ministry of Economy, Trade and Industry
(METI) was lax in its inspection (Saito, 2014; Kaufmann
and Penciakova, 2011) although this has been recently
rectified by replacing it with a more independent National
Regulatory Authority (NRA). Even the global nuclear
watchdog, the International Atomic Energy Agency

(TAEA) was slow in getting involved in the crisis. There
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have also been reports of contracted workers of some
private companies sub-contracted by TEPCO to clean
the contamination not being paid well. Granted that the
Fukushima disaster is going to take a long time to fix,
poor treatment of workers might lead to future shortage
of such workers and hence hamper the decontamination
and reconstruction programmes. Appointing an
independent body or an ombudsman to protect the rights
of such contracted workers will be in order. Other gaps
to address include: 1) strengthening the independence of
the NRA and giving it some level of power to effectively
play its oversight role in the nuclear industry, 2)
evaluating the “moral hazard” that arises when potential
losses of a catastrophe far exceed the value of a company,
3) need for “system chain/process chain” liability, i.e.,
to hold accountable all actors involved with the nuclear
power industry: manufacturers, regulators, operators,
government, etc. for negligence when that is determined
in a disaster. Currently several joint lawsuits have been
filed against 1) three companies that manufactured
reactors at Japan’s Fukushima Daiichi nuclear plant
for making a faulty product (Yamaguchi, 2014), and
2) TEPCO separately or jointly with the Japanese
Government for failure to provide accurate information
on the radioactive emissions or for negligence of
responsibility, with more set to follow. IAEA should be
more proactive and intervene in a timely manner during

a future nuclear crisis.

Socio-cultural capacity gaps

Riding on the myth of “absolute safeness” of nuclear
power as the then Prime Minister himself later admitted
in an interview, government and business had managed
to place this into the cultural psyche of the people and
therefore were not prepared nor did they leave room for
the worst-case scenario (IGEL, 2013; Corkill, 2013). Also,
the prolonged period and high intensity of the seismic
activity (aftershocks) were equally devastating mentally.
Although many NGOs and individuals went to offer their

support to the disaster victims (Shimano and Hirose,
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2012), there was a shortfall of mental health care staff
(psycho-social workers, psychologists, psychiatrists, etc).
It should also be acknowledged that due to attachment of
social stigma to mental problems in Japan, some affected
people would not go for consultation/treatment (Brumfiel,
2013).

After much preparation for decades based on prior
disaster experiences, the Triple Disaster overwhelmed
all that had been put in place partly because some
installations and structures had been prepared below
the threshold of the complex disaster that struck. For
example, the Fukushima Daiichi nuclear complex, was
prepared for only a magnitude 8 earthquake and levees
and flood barriers were not designed to withstand the
category of tsunami that reached 40 meters tall and
travelled inland nearly ten kilometres (Des Marais et al.,
2012). Issues that need to be addressed regarding the
previous discussion include 1) strengthening knowledge
capacity for understanding the underlying dangers of
relevant risk-prone infrastructure and also the cascading
effects of one disaster turning into multiple disasters e.g.,
earthquake > tsunami > fire outbreak from installations/
nuclear disaster, and 2) addressing the currently existing
mental health care challenges in the affected areas and
strengthening capacity for future post-disaster mental
health care.

But it was not all gloom: 1) the ability of most buildings
including houses to withstand this very strong
earthquake, 2) constant updates on the crisis accessible
on mobile phones and the prevention of derailment
of high-speed trains due to improvement in the early
warning systems after the Great Hanshin Earthquake,
and 3) the stoic nature of the people and their resilience
that became an envy of the world were some of the bright
spots. Furthermore, having shown generosity to many
countries affected by disaster, Japan further showed the
way to international collaboration (a key component
in DRR) when the “politics of national sovereignty”
was kept to a minimum but instead, the government

reached out to several countries for help such as medical

assistance, food aid, and psychosocial support (Des

Marais et al., 2012).

5. Conclusion

Added to several other natural disasters that affect
Japan, it is the only country to suffer both intended and
unintended consequences of nuclear power: the dropping
of atomic bombs on Hiroshima and Nagasaki and the
Fukushima nuclear disaster, respectively. Economically, it
has experienced the top two most expensive disasters in
the history of humanity with the estimated cost running
into several hundreds of billions of US dollars — the Great
East Japan Earthquake is purported to cost between 235-
300 billions US dollars and the Great Hanshin Earthquake
of Kobe was estimated to have cost 91 billion US dollars.
Although risk management (including DRR management)
has been part of the Japanese planning and development
processes, yet sometimes there is the issue of what to
plan for against the backdrop of limited resources and
uncertainty of what threshold to adequately prepare
for. Also, risk probability and mitigation cost must be
balanced against other societal needs. The need therefore
to put in place protocols to increase human resilience to
be able adapt to such extreme although rare events is
critical.

A recovery from the current disaster and future ones
will depend largely on addressing the discussed gaps
from the Triple Disaster and from past experience in
the context of a couple of things. With reference to the
“hardware” capacity strengthening, opportunities exist
for implementing some disaster resistant measures
particularly during the ongoing reconstruction of
infrastructure. Additionally, formulating a generic
but systemic DRR capacity assessment framework
comprising both “hardware” and “software” capacity
that incorporates the HFA priority areas using ‘enabled
environment as the entry point and addressing all
relevant DRR capacities including solutions to those
capacity gaps discussed in this paper will be appropriate.

Such a framework should ensure horizontal and vertical



linkages of the constituent DRR capacities from national
to local levels. Other frameworks developed for more
specific sectors or fields (e.g. the Education for Natural
Disaster Preparedness and Reduction framework for
the lower and middle formal education sector (Goto and
Okamoto, 2012) should be linked to this framework at

the appropriate leverage point(s).
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Assessing Local People’s Knowledge of the Endangered Cuban Solenodon

(Solenodon cubanus) in Alejandro de Humboldt National Park, Cuba

Lazaro M. Echenique-Diaz!, Satoshi OHDACHI?, Masaki KITA3, Gerardo Begué-Quiala?,
Rafael Borroto P4ez®, Jorge L. Delgado Labanino®, Jorgelino Gdmez Diez®,
Osamu HOSON? and Chiemi SAITO!

Abstract: Assessing local people’s knowledge of endangered species is important not only for the

planning and implementation of environmental education programs, but also to address community-

based conservation issues and guarantee an effective engagement of local residents in conservation

efforts. A questionnaire-based study conducted in Alejandro de Humboldt National Park assessed local

people’s knowledge of the endangered Cuban Solenodon (Solenodon cubanus). From this it was found

that although children seem to be better informed than adults with respect to the Cuban Solenodon,

more needs to be done to educate both age groups alike. This study also highlighted local residents’

positive disposition to actively participate in the Cuban Solenodon conservation effort.

Keywords: Cuban Solenodon Almiqui, local people, community engagement, conservation, Alejandro

de Humboldt National Park

Introduction

The conservation of endangered species in areas
where humans also live, requires an understanding of
the species ecology along with its social and political
context, and the willingness and capacity of the local
communities to preserve the species (Knapp et al. 2013).
Complex conservation contexts and imperfect species
knowledge are probably the rule for most species at risk,
and therefore the engagement of local communities,
one of the so-called nine steps to halt the biodiversity
crisis (Roman et al. 2009), becomes an imperative. This
engagement, however, requires trust-building (Knapp

et al. 2013), the recognition of local knowledge as a

valid and very often ignored conservation tool, and
environmental education aimed at all age groups in the

community.

The Cuban Solenodon (Solenodon cubanus), is an
Endangered (IUCN, 2013) species only living in Cuba.
Silva et al. (2007) stressed that, by the end of the
20th century, it had vanished from most of its range,
remaining only on the northern mountain ranges of
eastern Cuba. This species has been, for all its history
since it was discovered in the 19th century, very rare
(Silva et al. 2007). Nonetheless, it has also captured the

attention of Cuban institutions such as the Ministry of

1 Environmental Education Center, Miyagi University of Education, Sendai, Japan. 2 Institute of Low Temperature Science, Hokkaido University.

Hokkaido, Japan. 3 Department of Chemistry, University of Tsukuba, Ibaraki, Japan. 4 Unidad Presupuestada Parque Nacional Alejandro de
Humboldt, CITMA-Guantanamo, Cuba. ® Sociedad de Zoologia de Cuba, Ciudad de la Habana, Cuba. 6 Estacion Ecolégica La Melba, Unidad

Presupuestada Parque Nacional Alejandro de Humboldt, CITMA-Guantinamo, Cuba. 7 National Museum of Nature and Science, Tokyo, Japan.
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Communication that in several occasions issued stamps
and coins with its image (e.g. Cuba-Correos, 1981), and
the Cuban Institute of Arts and Cinematography (ICAIC)
that made a cartoon on the species (Henriquez, 1976).
These popularizations of the Cuban Solenodon were
important efforts to educate children and the general
public. However, they date back more than 3 decades,
and in recent years, despite the species being more at
risk than ever before, not many Cubans can tell how the

species looks like, if they know of its existence at all.

In 2012, a Cuban-Japanese expedition team, assembled
to evaluate the status of the Cuban Solenodon, was able
to interact with members of one local community located
near the conservation zone of Alejandro de Humboldt
National Park, Holguin and Guantdnamo provinces, Cuba.
Some residents of this community, including children and
adults, were able to observe one Cuban Solenodon alive,
captured in 2003 and soon released into the wilderness,
for about three days (Gerardo Begue Quiala, personal
communication). This provided the Cuban-Japanese
research team with a unique opportunity to assess the
local people’s knowledge of the species, evaluate the
need for environmental education (EE henceforth), and
the potential for community involvement in conservation
efforts. In this paper, we report the results of a
questionnaire study sought to tackle these issues and
purportedly designed to cover different age groups. We
then comment on the implications of our findings in the

context of the conservation of the Cuban Solenodon.

Materials and Methods

Alejandro de Humboldt National Park is located in the
eastern Cuban provinces of Holguin and Guantdnamo.
Details on the park’s biodiversity values have been
highlighted elsewhere (The Field Museum, 2005), known
to be one of the hotspots for biodiversity in the Caribbean

region (Mittermeier, 1999; Myers et al., 2000).

The questionnaire was carried out between March

14th and March 28, 2012, in Arrollo Bueno community
(20°26'24.81"N, 74°48'36.77"). Residents of this
community (less than 300) are dedicated mostly to
subsistence agriculture, and to a lesser degree, working
in local education, cultural and commercial centers, and
local establishments in which food is prepared (The Field
Museum, 2005). Only Cuban members of the expedition
talked to subjects of the questionnaire in this community.
In all instances, respondents were assured they would
remain anonymous. The questionnaire was prepared
in Spanish and a brief explanation on how to respond
was given to all subjects. In the case of school children,
the teacher provided assistance by giving further
explanations, but always being careful not to affect the

subjects’ answer decisions.

Respondents were classified in two age groups, children
and adults. For children, the age range was from 6 to 14.
For adults, the age range was from 15 to over 50. This
age distinction was balanced from the fact that the legal
age for adulthood in Cuba is 16 years of age, and the fact
that there is only elementary school education in Arrollo
Bueno community. The latter implies that children above
the age of 13 are likely to be affected by educational
trends outside this community. Besides, some children
between the age of 14 and 18 in this community are
not currently enrolled in a school program, although
such opportunity is guaranteed free of charge by the
Cuban government. The age structure and number of
respondents to the questionnaire are summarized in

Table 1.

The questionnaire consisted of two types of questions.
For YES or NO questions, the subjects had to choose
either YES or NO, and for multiple-choice questions, the
subjects could select as many answer choices as they

wanted.

The questionnaire

The questionnaire was designed to be answered by



people of very different backgrounds and school levels.
Many residents of the Arrollo Bueno community left
school during Junior High School, and others, despite
having a basic education, are not familiar with the
biological or conservation jargon. Therefore, a simple
language was used. In this regard, instead of using the
internationally known name of the Cuban Solendon, the
name Almiqui was used as it is the name by which most

Cuban know the species.

The total 8 YES or No and 3 multiple-choice questions
were aimed at: 1- assessing the local people’s general
knowledge of the Cuban Solenodon, and 2- assessing
their disposition to participate in conservation efforts,
even if this may imply that trees, a very important
resource for the community, cannot be cut down.
Questions aimed at 1 were:

- Yes or No questions:

Have you ever heard of the Almiqui?
Have you seen one alive?

Have you seen one in books?

Do you know if it is edible?

Did you know it is endemic to this region of Cuba?

- Multiple-choice questions:
Do you know where the Almiqui lives?
Do you know what the Almiqui eats?

Do you know the enemies of the Almiqui?

Questions aimed at 2 were:

- Yes or No questions:

Is it important to protect it?

Would you protect it even if trees cannot be cut?

Would you like to help?

In the multiple-choice questions, items included
disparate elements unlikely to be part of a Solenodon
diet, its habitat, or its enemies. This items were included
so as to control for random answers, but also to test

subjects’ knowledge of the species.

T}
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In addition, subjects were presented with 4 sketches of
animals (a cat, a Cuban Solenodon, a bat, and a snake),
and were asked to select the one resembling a Solenodon.
The disparity in shape among these animals was used to

test whether subjects have actually seen a Solenodon.

A total of 29 individuals participated in our survey (Table
1), but our sample was strongly biased towards children
from age 6 to 11. This was due to the help of the local
school where nearly 35 children attend. On the contrary,
a lesser number of adult participants may be the result
of the questionnaire being conducted during their
busy hours, and the reluctance of some residents to be

interviewed.

Our analysis included quantitative counts of participants’
answers. In cases where there were conflicting answers
in the questionnaire, for instance, when both YES and
NO were selected for a single question, they were not
counted. Statistical analysis was not performed because
of the non-random nature of our sample (not all ages
ranges were equally sampled), and a small sample size.
Therefore, apparent discrepancies highlighted in the
tables are not based in any statistical parameter. They
are presented only to direct the readers ° attention to

potentially informative results in our analysis.

Results and Discussion

Tables 2 and 3 summarize the number of answers to
the questionnaire by subjects of both age groups. Not
surprisingly, all subjects knew about the species in
question. However, it is interesting to see that more
children age 6 to 11 reported to have seen the Cuban
Solenodon alive than adults did, even though older
people are more likely to have encountered a Solenodon
in the past. In fact, it is unlikely that this result reflects
the truth mainly because the individual Solenodon that
was brought to the community in 2003 was there for only
a few days and at the time, these children would have

been either very small, or had not born yet. It is possible
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that children may have interpreted the question in the
wrong way. For instance, if they saw a picture of a live
Solenodon, they may have considered that they saw one
alive. Whatever the case, we reject the idea of a fraud
in the procedure. Instead, this result points towards
a potential flaw in our questionnaire that needs to be

addressed in future surveys.

Regarding the question of selecting the animal sketch,
15 children chose correctly, while the other 3 chose
the sketch of a cat. On the contrary, all adults chose
correctly the sketch. As for the question related to the
access to educational materials depicting the Cuban
Solenodon (Table 2), an equal number of children and
adults seem to have seen the species in books. However,
compared to the 3 adults who reported to never have
seen a Solenodon in books, twice the number of children
reported to never have seen one. This suggests that
more EE materials depicting the Cuban Solenodon
should be made accessible to children of this and other
communities in and around Alejandro de Humboltd
National Park. Similarly, while all children reported to
know that the Cuban Solenodon was a regional endemic,
nearly half the adults didn’t know this fact, suggesting
that EE materials aiming at adults are also in need. This
is also evident from the result suggesting that children
are better informed about where the Solenodon lives

(Table 3).

Regarding the feeding habits and enemies of the Cuban
Solenodon, both age groups appear to have a basic
knowledge of the species ecology. However, they don’t
consider “man” as a Solenodon enemy, even though it is
widely accepted that habitat loss is one of the main reasons
of the species disappearance from former distributional
areas. This hints to a disconnection between the impact
that the community and its local residents can have on
the survival of the Cuban Solenodon and their perception

of their own role in conservation.

Our results suggest that although adults may have more
chances to have seen a Cuban Solenodon alive, children
seem more aware and apparently educated about the
species. They also indicate that not all individuals are
being equally informed about the Cuban Solenodon even
though this is a small community in which outreach

activities can be easy to implement.

Concerning the subjects’ disposition to contribute to the
conservation of the Cuban Solenodon, both age groups
manifested a 100 % interest. This is a very important
issue given that local people’s knowledge of the area
and its natural resources is an important asset in any
endangered species conservation program. Partnership
implies scientists’ recognition that science alone can
not provide solutions to complex conservation problems
(Knapp et al. 2013), where socioeconomic issues are

likely to affect the outcome (Roman et al., 2005).

Fortunately, in all communities of Alejandro de Humboldt
National Park, there is a local environmental education
program that includes participation in its implementation.
Residents recognize Alejandro de Humboldt National
Park as a protected area, and as a result, there is
motivation to participate in the environmental education
program’s activities (The Field Museum, 2005).
Nevertheless, a previous study suggested that local
people’s level of interaction with elements of the
local fauna is relatively low, and that awareness-raising
environmental education programs are needed (The Field

Museum, 2005).

The Cuban Solenodon is considered one of the world
most endangered animal species. It ranks 8 among the
100 most endangered mammals (Isaac et al., 2007).
However, despite the existence of relatively well-
organized infrastructure in many areas of Alejandro de
Humboldt National Park, the enrollment of communities
in conservation efforts is still very poor. Therefore,

it is imperative to educate the local residents on the



importance of participating in endangered species
conservation, and the role that they play in either
accelerating the extinction process or contributing to the
recovery one. It is only by incorporating local community
residents in all Cuban Solenodon conservation efforts
that we can make a transition from a reactive position to
a proactive one, and thus positively affect the outcome of

these efforts.
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Table 1: Age structure of participants in the questionnaire from Arrollo Bueno community (N =
29).

Age groups Children (n=18) Adults (n =11)
Age range 6 ~11 12~14 15~20 21~30 31~40 41~50 Over 50
Number of 17 1 3 2 2 3 1
participants

% 62 38

Table 2: Number of answers to YES / NO questions by age groups. Apparent discrepancies
in the answers between both groups are highlighted in grey, with % values in parenthesis.

Age groups Children Adults

Questions / answers Yes No Yes No
Have you ever heard of the Almiqui? 18 0 11 0
Have you seen one alive? 11 (61) 7 (39) 9 (81) 2 (19)
Have you seen one in books? 6 (33) 6 (33) 6 (54) 3 (27)
Do you know if it is edible? 1(6) 17 (94) 3 (27) 8 (73)
Is it important to protect it? 18 0 11 0
Would you protect it even if trees cannot be cut? 18 0 11 0
Would you like to help? 18 0 11 0
Did you know it is endemic to this region of Cuba? | 18 (100) 0 (0) 6 (54) 5 (46)
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Table 3: Number of answers to multiple-choice questions (A-C) by age groups. Apparent
discrepancies in the answers between both groups are highlighted in grey, with % values in

parenthesis.
A: Do you know where the Almiqui lives?

Age groups
Habitat choices

Children Adults
In caves 1 0
On the top of trees 2 (11) 4 (36)
In burrows dug among tree roots 18 (100) 9 (81)
In the river 0 0
In the village 0 0

B: Do you know what the Almiqui eats?

C: Do you know the enemies of the Almiqui?

Age groups Age groups
Diet choices Enemy choices

Children Adults Children Adults
Jutias 0 0 Cats 13 (72) 4 (36)
Pigs 1 1 Dogs 17 8
Snakes 3 0 Rats 6 2
Fish 2 1 Snakes 11 8
Insects 12 (66) 9 (81) Cows 0 0
Worms 2 (63) 7 (11) Manatee 0 0
Fruits 0 1 Birds 1 0
Tubers 1 0 Jutias 0 0
Plants 8 5 Insects 0 0
Bread 0 0 Men 2 3
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