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Basic Study toward the Approach with Systems Analysis on the Arsenic Problem in Bangladesh
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ABSTRACT: Factors of disaster in Bangladesh can be classified into natural ones and socio-environmental ones. Natural
disaster in Bangladesh include flood, water shortage, arsenic pollution and salt intrusion, whereas socio-environmental one can
be classified more minutely into socio-environmental destruction factors, socio-environmental pollution factors, and
socio-environmental culture factors. Although each one is important problem individuatly, there exist mutual relations. In many
cases of the technical cooperation in the past, attention was paid only to individual problem and interrelations were overlooked
due to the constraint of the data. In this study, we consider society and environment as a system and try to clarify problem and
discuss measure method as the system. For this purpose, we pay attention to the arsenic problem of drinking water in

Bangladesh, and discuss future approach toward the systems analysis.

KEYWORDS; natural disaster, socio-environmental disaster, interrelations, arsenic in drinking water, systems analysis

1 B

NP 5T 2B B REGHRAREBELARREEND O, BRIEEITIIBUK, Bk ERER K
ENH O, BEREICD REBELE REFRIE BEULEOMENH L. InsidEnens
AR EELEETHD ., HMEOBEER> TEHEEL TWa, [EROFRER LEICBT 2 H0rRICH
WTHT—F OFIIREN S EMh< Bx OFMEDOIIEH S, HEMRRRBZSNAS THo 7. A5
T #REREELAFALALELTES R, MEZVRAL THEFIEZRCDOOHIEIIDNTERT
B FORD. N7 5T 1 OBEKOERBRICEBR L, AT LRNT TO0—FIZLDMOMA LT
BOPFREIC DN TN,

2 NYTIFT 2 OHRF SRS L KE

2. 1 HRXZF

(1) #trk?®

NP ST aTRELO 7 SAEINCE > Thn 5, SEICEUKICREDN, AIEOXLDITHINSK
BESOKIIND 7 557 2 BRI RS2 REL TS, RIETIE 1987 45, 19884, 1998 EDAKRED
BENLSHANTNS, HKIT EFIRO KT, KLY 1 70 ic k58K, 3l £~ 5 vllik®
ERTKOBRAILLSE T Ty 2 2ITEBRT S,

L7 D7 RIS b7 —2 &% — Asia Pacific Network for GLOBAL Change Research
2 FERKE  BSRIFFERT Disaster Prevention Research Institute, Kyoto University

FERFRE T#BI3ERL Graduate School, Kyoto University

BRI K University of Marketing and Distribution Sciences

5 HEEIRY  BHHFEAT Center for Urban Studies, Tokyo Metropolitan University

s W

- 309 -



1987 5. N TS 7 2 a bl aio - Kgukiz, FOmEORZFINS 160 £XRD] bz,
T@ 450 1L LESEKOHEEEZF, 700 ALLEAFEE L, #EE 1,800 7 AITEL 2. 1988 FFICILAT
F& LED KEBBANN T Z7 2 2 2857, BLD 450308 K0, BT 2,000 A, #EEEFL
3,500 T ARG L. VT2 AFOFRREK 1,300 OFBNFHEEL, 10 TEOFREIMHELELZ, BHS v b
AL, EEEsian, FEL N7 STI o ORBESIVOREBE R, ZOFEORKIE 1100
FIC—EORBK] THEREDAKE] LFEN5,

(2) ¥k
H P AMDEEL 2476km T, DB T TF3 2B B EE 305km ThH 5. EAKIL3,4,5 HIcH
£ U, BROESPKBBIIRERFELRITT. BABEEL NV I70 BRI OLTEREEINT
V35, ZO Barendra MU, 7> P ZFNZ L BIBKOFEEEAE I ZT, MEPRENSLEL THRWA >
DA OEFRKD IS KIEITHERNRKEN 2. F 2 C BT 1987 (12 7Pz 7 M eSS B
WETABFA TN > 2T F 2L, i FkeEE LgEET>Tho/, BIFICL 5
B0 s MIThERL, BRiE TR D TICHANBAEERERL. 25— RENEN > T3,

(3) HEFko b FiHS
e N F 57 1 TREERETOERREN
e | Tk BBERENERZBES 2> TS, B—-112k
<80 RIEREEOH R AETRT. BURFOMBIARELETS 2
50ppb ZH8 % HKEMA TS A 13280075 1 & 3500
FANZDED, WHODHA R4 ABETHS 10ppb
FBA BKERATNS ANZZNES Sz EES Y,
HTFAD b BB LENRBSTIIH BN BN
: DU TF o B CHEDELI TS D
\ HEN RS EEOVE DI, #FAOREA LT
_ FiAREBADFRER OHF (ubewel)iITHKF L THO,
| LR LAY R T LA L TNRN T LAt
el ' ﬁ”, FoNs, BEBAKEROLUSN, L EBROWE
oo DFWATIES . HE KT B YA
w‘;,“;f ) HIREE LRV, BUEOHEE ORERIZEE O f
Longiude FALAREDERBDOTHEA, TOEELHITHRS
NIAKORPEDET 535 & VERIZ 20 5
M—1 bEEREEOHHN 27 TADHABEDORENBEINTVS 9. —H.
(Hi# DPHE/BGS/DAID 2000) FNEFACHFELS Q00mEl L) ETHoZHFO
KO b EBE BTG T THD 2 EMHANT
Wa, INSOKEOHMICEL > TERBROTEHID R DEETEZ2HO0, BAKROH > ZWDK
BIZZ NI &, FKEY AT AOEAIZEBRINND ZEE WS- EENAD S, FEHFOEHICELD
REABOMIRL, BIE. BIFFICE-> TEDBNTNBD, HEAAICOEL BRI ORBIZRSICI12E
AL, TRKEADBELROIA BRI NTND, ZORD, %< OERIHKAE U THEIKE L RICHEYR
SINF=FEEAIF (ubewel)IZHED BT TN 5,

27‘ T L ¥ T L

26"

25+

24+

Latitude

23 -

22"+

(4) BROBES LU FRDEKRL

-310 -



B O R TIEAHARA LR L, EECHREKORBICEEE MTT IO > TETWS, Zhid
BRI 10FFETRENDLDICARSEBRKT, [ECEHEOBENRESN TV,

2. 2 BERE

(1) BEEBHEKE

1987, 1988 4E4IRIT, PAKICHMI BHMENTE TH /220, 2ENICEARBEEEZZ T, JOKRE
HERNIT ST a BRRBGHRZ# . BICHBY v hERY TR Z 212k > T 06 —Ki
i 2 AR U BB A X 5 72, 1998 FEIZIESHEBR E WONSBROBANN S T 5T 1 28T
AL, 1987 £E, 1988 SE OB S 5N KRB BEM AT EE L . kiIc kL 2 EEARHEIIRIEIC
BE L7, L, SEIEH TEHENTW 0 TOKDBIENE D, BLE1rARELH
PHZAD B - Tz, TOXSRENS, #AEFTIL 1987 4, 1988 4 & 1998 FOUKITH D Rz 2 HEE
LY SR DY AT AR A

— I TEHRETFHRIAMES UL L 20, ZNLA O TRk RITE L E 2+ Tidz, >
AR ROBERZTF D70 OER SR ORICEE TONENER INTH O, 1998 F D5 %=
HZ 2 IFEOUKTIEI NS HBOERIZEENREN > 72,

(2) RERERKE

BENYOKEBISA TIELE A A, BITHTHEREIIME, HHHOZX T LA TR TROEEICLLE
IND T EALHREIN. BHRMNFEL TWAD, FRIZZD LEIREROS 2 ENHA1 6 E15H
KEBUKT D, N2 U IF2 2 iCBBREERKEL LT PKIC X2 8EKER R, wRERMEE &
HIKRE L TEERERIZHS T NS,

HHHDZ T AT EREE FIIEMNTH A M S ERIL oM H 2, —FDO X F AL TIE. #HIZL
RY O EEOAY VA ABFASETHRBOFREITK RS L THET 5 2 &1k D, HTAGREER
LTWbEZAH55. FENOAT L TR FKCHETIRIEIBASNTE ST BIKL £/xo> T s,
BHAOZ T LIPKICE > THRBEE S AL DERITENEE D, BEINALDOTHD, ZOHRT. &
RERREOERBMORELRESEN>TNEENZ D,

(3) BRESUEXE
(ORUNSE:)I

NV ST a OBSTEBO A DI ZENLETC R TIRRENRR DO TH S, 1960F GENFAF) O
5158 AR5, 2000 4£0 1452919 5 AL Tl 40 M TADE 25 BIc¥iA /2. TOXIRADEEIHE
REINC X2 BOICHHE. BWECRIITEHBDOADICHEVBERZRERE L TR 5sh e D B0
OEE. Ax OMEBRREDRERERE> TS 2, AOEET 1996 12 2E¥H T 831 AMkm2 &7
STVBEA, BHEADALDETHEL L, Foh T 1214 A/ k2 K H LR, AOBMNEZZRE SR
L350 & 287, SHEHLOWV->F 5 DR E & BICHBICRTAKEROARIISBRETEITEY
UL 725 2 &R TEEINS,

@ WEEDEE

HEREOUEDEL T, BELBDEINH TSNS, BM— 21N T ITF 2B 2B FEDHMIN
FRT. 1996 EOMEIZL D & 2ETET 44.8%, #HLIRL 402% E@DTH D, FHEOMK T 27.7%
THoD, BEROESIINL T 5T BT 5BA DREMEI R EDAMOTREEEL, LTI
5L WHIEDHED &> THFEBEAVALIIMRESINICLS L, 230 I EOEEEHD Z &1

-311-



2%,

EHEEROMRICBNTHHFROEINKE
MREHSE DRSNS D, NTFT2aD
b REG R ISR HE R 72 0, KiE
REER U ENWo AR D OO EHNIC
ENEERDELTS, EMD TENWRERD
FF (tubewel) DFFREI AT B 7 0iTid. F I
G KEBERAWARENH S, LrL, T
UT=RBEL NIV TOMU AR ZRET 27201203
WFBROESI VR ERRHEL 2D, HRHAEE
A 5EHEMRFE CHBICHEE CE5DIT TR
B, XFELTRERERETERNWI LIFESE
ERARIZ E > TRERBEEER 2> TS &N
A B

3 NT5FL 2D BFEREEICBTEY A
T LAY T O—F E S OPFTEE

PLETHRAREESIT, N7 F5F2 2138 D
s BRK, HERNEEEEA TV, NTT
T Al BV BEEIEEVKOMMCE L THE
FERERDHOIE. BRFEENLIBKSEEL,
b FEER. HAMRE, BREEEKIThIZ5, N
ST A EBEER, 19 9 3EITTOFEENHSNERS A, FEOAE I CHRIFENH SN
HETICSEELS 2B Lz, TO%, HANSE QBT 5ND LS IT> TETWDA, KA
BROHEADPTONDEED B> TS, FESEFELMFEO TRV, o, INETESNTETVS
MEOEIIGANZHDOTH o720, MEEMOBER JaEE2RBR T 27200 bDTHo720 &, 5K
RSB OML ETICIE > TV, E5I22D LIRS O A2 iIcZIFANSH, g5l T
£ B DD HERNSE SN S OEFEIIHSI SN TR, L0, REAMBEROMRGEEL
THEE X N FKERA I (tubewel) DIEHIFIH A L BRTE L WO P OF =2 fEER I LEEZDO DO,
INDT TF 2 1 DRETSEREI KRR O#L S 2 MEITRLTWS,

EE51T. EOBRBLIOERCH=>T. OHEORNENFIOMEESIESRITHOTENIE, @
FROZATEEZERLEDOTHS I EMVBICEETHH I EICERL. MERRIIBITD VAT LR
7 7O0—FICHTOHRICEFEL TS, 22T BB ECH N DDNDOFEEIIDNWTRRS I &
L95,

O KIZBERL K E L REREICBEL 2 27 ORI

FO—BELT, £9, KIEZEAWTNI Y IF2 BT EKICERLZKE SREFREICHEELZ
UZAZIZBbBERICDOWTEEETY, INS0EBRER -3 TRLEZ Y. ZORTIE. N7 IFva
BB KICER LI KEE LTHbK, Bk BEBRKECEREBE. INLOMEROBREZRT &
EHIT, BYLRRDHEAZEETSEUERE LT, QBRI 2HHTAOOHEKR, ) AR TIA
S0 F v —BIETOMDELE, () A7 IIa=r—a OHLE, WETOSERRERENEE
THIEERLTWS, INSOBERICE> T, #kEOMODBRKENFE U RICHEENEREN. O
EDDRENF - RREOFRE B2 0ED, HEKO L ZBEANORDMAITHZ>Th, KiCBHFRLZ

-312 -



fOEEE OBERICEBR LD DOMEZBIRL TW ZEMRETHD. FO8A. REOREIL. HANR
ERIZE 2N\ — ROTFEE & ZHUCH T 2 38 (vulnerability) DTEENED T & Ko THED, BREORE
NREORBREOEERER LD ZEIEAL. BESOMTEEREROERILETTS ZoMRES
EX%. EEMROEBCEL TS, K- 4R RERMECEE) 20 OBRICEELDD, N
—F (BRINZHTK), NIVRIE T OFE ON T 570 allBT 5 RERMEVKEHE OREEx,
FEROMBOTHEME. MRER LOBEERE) OBEBREZHASMIL T ZENMRETH S,

Hard
Infrastructure

Ecosystem

|

Water Demand /
Exteusion of Damage

Various Industries

Water Resources Conflict ag
i River

Y

Exploding Population of
Cities

&

C

K-—-3 NTIF2a 2B BKICBRLUZREERERMEICEEL =Y 22 OBk

Migration

—_—— - Disaster influence

Chain betw cen Disaster
and Health Risk

----- -

Vulnerability
(including Difficulty of Safe Water Supply)
r Arsenic
Cancer l(—l Skin lesion <{ Health Risk Contaminated
] L Groundwater

M 4 bRERMEEIERY S
@ NPT 5T 2 D REFARITHIT D HLRHRFNRESRGOBE

BAZEORERICBIDMREN T 5T 20 e RIEREPEARC RIS EFFOTICHDZ
ERDWTOEBDEETH 5. 972bb, b REROX S REENTERICBWTRE L B E ORI,
BEAENEREIGS AT LTSS KE IBTDETHY., HI2EREQERAREMRETNL &~
AT LOFIFE LG EH TN EREGE TS Z itk > THIEIMRTESD, JhUCHL T £
PRI AT LDIZAIN T I T2 2B TR, MEOREE, SROLERREITHETERDEENS
FUwRFIRSRn. TORREELLL0R., TTIOENZEFREORZICISHEETHS. 0L
DISHERNRBNERERAEOBE RN Z 5T 2l BT 5 MEOROMAICH 2> THEETHY, 2O
RTIE, AEECBTMELDBDLAHE L WHDTHD EOBHNNETHS.

B— 21ORUeBFRE2SETIUE NV IT 3 almBicB0THERNED Lin>Tha T L&Mnh5,
EREROBUWERIIBNT, ZOZLEMFORTLIERTHD. RS, FFEranhens 2
3 TRDBBERAZDEEL THAHTH Y, FEEFEZITTHEDONENLNS TLEHUDL,
ZLT 20X 57 A& DRI TR RERITH T 2868 & B HHTIT &30, Zififs  RRREBORE
FOBREREEATITOLIIRB LEASNDINETH S, LENS TN ST amificbioe®

-313 -



BRAHEICREBEFOLOEEW FRVE SHEET> TW il H 2720,V 7 bR R
FEIOT T LETD ZEASENNDBRNTHD EEALGNS,

—7, JLHEEE LRI RAMEY, SFROEIIT. bRERIIATIHEETHSHLEEZ 5N 5,
Tiabb, b RBERICHT 2R EERIMEREEONEDBIICLOFETH S &, T, REAMEKL
KB HESIARRTEENENEE R OND T EARERORVMBOR T 5 RHRTET 2B T
HFDEBEZLND
@ MEEETIHBROWAOTTHEE

EEORE 7O SIS MR EN TN, BFITFK TH - BRI L EICER
LTWEEEDNTHEY, WERDOEHIC L - UBENAR E RIERIBHT T2 &0EBERAND, N T T
Fral3H DA T T NI AT FINZ & 2 THRIND T Z MA@ U, MRS IC AT
Lo WEANCH D, Lo T, MELRBERNHE DRLATRAHETH - THEEMITII L FTERHEK
FHIIILINEIMETHEEEZDZENTEDS, FIEHBEIERODILOWHIE TS - THRIIKOES &
EETITE BEROBHES TH S Z EMNEZLSND, Dot A EREERMEE LTI ZoRE8IL
SOAITER, BHEROBL W ERERHEAOMEIZRNT, N5 OHEIC BIEIOHREZILRL TY
SRETHBEEZLNS,

5. £&®

BT, NV IT2aDREBOBEICOWTHARAKESBEREOmE N LHFRL, HEOHEE
KNBIEITH= B EE2ER Lz, TOLET, NV IT 2 aDERBERBEICBI 5T AT L@wNT 71
—FELT, KICBERU R EESSFEICEEL Y 27 OBGRMT RV, OBREPKO b BEREAOR
DA B> Th, AITERLAMOMEE OBRIZEEL DDHEEBRL TW TEPBETH ST
& @QF0EEG, REORE, BHARKBERICIANT— ROEFEEES 2T 2 M85 (vulnerability) D
TERED 2 & X->THL, WBltEoREBNREOHEBREOBEELBREADILIEHL. EEHED
FERIZELTH, NT—R ERINSHTAK ENNRTEUF o ONUT 5T 2ilBT D REEE
KEFEOWE X, (EROMSOTEEE, WIHRER LOBER L) OBREHSMACLTWS ZENBETH
BHZEERLE,

£, NUIT L aQERERFRARICBD TN RENIRESEGOZENEE THD Z L 2HEHL.
HIRICB BB FROEVCERL T, MdRICKMIEEIREZLERRZ, IHIT. BROBFROBMLWE
FIBRHIMADOIRITHRN T, BEBHIERO D2 I HIERE 2 AL TOW S BEEEH L .

ST, OfREIKD b BT 31T D EERE 00T, OHUEHE & b BIEROBEEMT. Otk
HIZHEH L2 b BHRRERE OO ORBEEOR C5HE, QERFHEROH D H L HARDREOBSRZE
TY, BREZEROBEREEETZEVWI AT AL - 7TH) 2 ADFE £ U 7= BREMROSHE i
EESITERLTNL,

B4 U

1) KUBOTA GLOBALINDEX--N\> 755 a KUYz by g
http://giweb kubota.co jp/theme/vol_2/vol2_1 html.

2) HPEE. EMESERAE kTR E U TEZL20IC, MLER. 19944

3) Heijnen, H. (2002), Arsenic in Bangladesh: State of Arsenic Exposure in Bangladesh, Presentation at National Institute of
Public Health, Tokyo Japan, February 19, 2002

4)  Smith, et al, (2000): Smith A H., Lingas E.O., and Rahman M., 2000, Contamination of drinking-water by arsenic in
Bangladesh: a public health emergency. Bulletin of the World Health Organization, v. 78, p. 1093-1103.

5) Sombo T. Yamamura, Akira Sakai, Bilgis Amin Hoque and Yoshimi Hagihara, Discussion on the Vulnerability Concerned
with Water and Sanitation Related Risks in Bangladesh, IIASA-DPRI Symposium, July 2003

-314-



