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Abstract Vjg"wug"qh"kphqtocvkqp"vgejpqnqikgu"kp"vjg"Þgnf"qh"dkqogfkecn"fcvc"ocpcigogpv"
jcu"itqyp"eqpukfgtcdn{"cpf"ku"vqfc{"qpg"qh"vjg"ockp"Þgnfu"qh"wug"qh"vjgug"vgejpqnqikgu0"Vjgtg"
ctg"ugxgtcn"cfxcpvcigu"ctkukpi"gkvjgt"vq"cp"kpfkxkfwcnÔu"jgcnvj"qt"vq"rwdnke"jgcnvj."rctvkewnctn{"
dgecwug"ceeguu"vq"enkpkecn"fcvc"dgeqog"cxckncdng"cp{yjgtg"ceeguu"xkc"vjg"Kpvgtpgv"qt"kpfkxkfwcn"
jgcnvj"ectf0"Vjku"ectf"yknn"eqpvckp"rgtuqpcn"fcvc"ceeguukdng"htqo"c"vgtokpcn"ectf"tgcfgt."
kfgpvkecn"vq"vjg"ekvk¦gp"ectf0"Vjku"yqtm"hqewugu"qp"vjg"fgxgnqrogpv"qh"cp"qpvqnqi{"qh"wpkxgtucn"
fcvc"uvtwevwtg"uq"vjcv"vjg"kphqtocvkqp"ku"ceeguukdng"cpf"qticpk¦gf"kp"vjg"ucog"yc{."tgictfnguu"qh"
vjg"u{uvgo"vjcv"wug"vjgo0"Kp"vjku"eqpvgzv"vjgtg"ku"vjg"pggf"vq"kpeqtrqtcvg"ugewtkv{"ogejcpkuou."
vjg"tgurgev"qh"gvjkecn"rtkpekrngu"wpfgtn{kpi"vjg"ocpcigogpv"cpf"ockpvgpcpeg"qh"enkpkecn"fcvc."
gpuwtkpi"oczkowo"eqpÞfgpvkcnkv{0
" Vq"fgxgnqr"vjg"rtqrqugf"qpvqnqi{."hqt"vjg"vtgcvogpv"qh"enkpkecn"fcvc"qh"ejknftgp"cpf"{qwvj"
ku"wugf"cu"tghgtgpeg"dwnngvkp"jgcnvj"kp"Rqtvwicn0"Wukpi"vjku"uvtwevwtg."kv"hqnnqyu"vjg"engct"cpf"
wpcodkiwqwu"kfgpvkhkecvkqp"qh"vjg"hkgnfu"tgswktgf"hqt"tgikuvtcvkqp"qh"enkpkecn"kphqtocvkqp."
uvcpfctfk¦gf"kp"c"tgncvkqpcn"oqfgn0"Vq"gpuwtg"vjg"eqphkfgpvkcnkv{"qh"fcvc."kfgpvkhkecvkqp"qh"
vjg"kpfkxkfwcn"ku"qpn{"vjg"pwodgt"qh"pcvkqpcn"jgcnvj"u{uvgo"cpf"ctg"pqv"tgeqtfgf"qp"vjg"ectf"
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Kpvtqfwevkqp

Vjgtg"ku"pq"swguvkqp"vjcv."pqycfc{u."cp{"uqekgv{"kp"vjg"
yqtnf"ku"rgtogcvgf"d{"vjg"uq"ecnngf"Ñuqekgv{"qh"mpqyngfig."
yjkej"dtkpiu"kornkecvkqpu"vq"vjg"qticpk¦cvkqpu"cpf"vq"vjg"
rgqrng"vjcv"ctg"c"rctv"qh"vjgo."ocmkpi"vjgo"*rgqrng"cpf"
qticpk¦cvkqpu+"vq"dg"ÓcnkxgÔ"cpf"kp"eqpuvcpv"ngctpkpi01

KvÔu"c"hcev"vjcv"pqycfc{u"gxgt{"jgcnvj"qticpk¦cvkqp"wugu"
kphqtocvkqp"u{uvgou"cu"cp"kpfkurgpucdng"vqqn"vq"kvu"qyp"
management,2"dgkpi"vjg"qpgu"vjcv"oquv"uwhhgt."kp"vjg"rcuv"
hgy"{gctu."oquv"oqfkÞecvkqpu03

Kv"ku"cnuq"vtwg"vjcv"kp"vjg"jgcnvj"ugevqt"*jqurkvcnkv{"ectg."
cpf"rtkoct{"jgcnvj"ectg+."kphqtocvkqp"ku"xgt{"eqorngz."ukpeg"
vjgtg"ctg"ocp{"rtqhguukqpcnu"itqwru"gpicigf."dgukfgu"vjcv"
vjg"oqvkxcvkqp"cpf"vjg"hqtocvkqp"qh"vjg"ugxgtcn"jgcnvj"
rtqhguukqpcnu"hqt"vjg"wug"qh"vgejpqnqikgu"qh"kphqtocvkqp."
okijv"pqv"dg"vjg"dguv."cnn{"vq"vjg"hcev"vjcv"vjg"jgcnvj"ectg"ku"c"
ugevqt"ykvj"itgcv"fgocpfu"kp"cxckncdng"kphqtocvkqp0"Jqygxgt."
vjg"rctv"qh"vjg"kphqtocvkqp"u{uvgou"kp"vjku"ctgc"ku"etwekcn."
dgecwug."cnvjqwij"kv"kpeqtrqtcvgu"vgejpqnqikecn"kppqxcvkqp."
hceknkvcvgu"vjg"kpjgtgpv"rtqeguugu"vq"vjg"qticpk¦cvkqpu"
hwpevkqpcnkv{"cpf"rtqoqvg"cp"ghhgevkxg"eqoowpkecvkqp"
dgvyggp"gxgt{"kpvgtxgpkgpv.4 facilitates the access to the 

rcvkgpvu"kphqtocvkqp"cpf"vjg"ujctkpi"qh"kphqtocvkqp"dgvyggp"
jgcnvj"rtqhguukqpcnu."vjg{"qhhgt"kphqtocvkqp"vjcv"dcemu"wr"
fgekukqp."cpf""gpeqwtcig"vjg"tgugctej05

Kp"vjg"rctvkewnct"ctgc"qh"jgcnvj"ectg"vjg"kphqtocvkqp"
u{uvgou."guvcdnkuj"vjgkt"qyp"rgthqtocpeg"kp"5"ngxgnu<8

Ð" "D{"vjg"ekvk¦gp"ngxgn."yjgtg"kv"ecp"ceeguu"kvu"qyp"kphqt/
ocvkqp"cpf"vjg"pcvkqpcn"jgcnvj"ugtxkeg=

Ð" "D{"vjg"ngxgn"qh"vjg"jgcnvj"rtqhguukqpcnu."yjkej"ecp"
tcrkfn{"cpf"jcxg"ugewtg"ceeguu"vq"cnn"vjg"rcvkgpvu"kphqt/
mation. 

Ð" "D{"vjg"ngxgn"qh"ocpcigtu"cpf"rqnkvkekcpu."kp"c"yc{"
vjg{"ecp"ceeguu"vjg"ocpcigogpv"kphqtocvkqp"kp"wughwn"
time. 

Yg"mpqy"vjcv"kphqtocvkqp"u{uvgou"rnc{"cp"korqtvcpv"
tqng"kp"vjg"ocpcigogpv"qh"jgcnvj"equvu"cpf"kortqxkpi"vjg"
swcnkv{"qh"vjg"rtqxkukqp"qh"jgcnvj"ectg."dwv"yg"cnuq"mpqy"
vjcv"vjg"kphqtocvkqp"qh"jgcnvj"qt"fkugcug"qh"vjg"rcvkgpvu"
ctg"uvtkevn{"rgtuqpcn"cpf"eqphkfgpvkcn0"Cpf"cp{"vtcpuhgt"
qh"kphqtocvkqp"vjtqwij"vgejpqnqi{"kpxqnxgu"cevwcn"cpf"
rqvgpvkcn"tkumu"cpf"oc{."wnvkocvgn{."vjg"kphqtocvkqp"Ñhcnn"
kpvq"vjg"ytqpi"jcpfuÒ"cpf"vjwu"eqortqokug"vjg"rtkxce{"qh"
vjg"rcvkgpv09

[qw"pggf"vq"mpqy"yjcv"ctg"vjg"crrtqrtkcvg"wugu"hqt"
jgcnvj"kphqtocvkqp"u{uvgou."yjq"ujqwnf"wug"vjgug"u{uvgou."
yjcv"dgpgÞvu"cpf"tkumu"vjcv"kphqtocvkqp"u{uvgou"jcxg"hqt"
rcvkgpvu"cpf"yjgvjgt"kphqtocvkqp"u{uvgou"ecp"ejcpig"vjg"
tgncvkqpujkr"qh"jgcnvj"rtqhguukqpcnu/rcvkgpvu08-10

Kp"Rqtvwicn."pcogn{"kp"Ugrvgodgt"4233."vjg"Pcvkqpcn"
Eqwpekn"qh"Gvjkeu"hqt"vjg"Nkhg"Uekgpegu"*EPGEX+"rtgrctgf"
cp"qrkpkqp"qp"jgcnvj"kphqtocvkqp"cpf"vjg"tgeqtfu"qh"vjku"
kphqtocvkqp"kp"gngevtqpke"uwrrqtv"cpf"vjg"tgurgevkxg"
ceeguugu"cpf"wugu0"Vjg"EPGEX"ftchvgf"37"tgeqoogpfcvkqpu."
yjkej"rtqvtwfg"vjtqwij":."36"cpf"37."tgurgevkxgn{<11

Ð" "Vjcv"jgcnvj"fcvc."yjkng"ugpukvkxg"fcvc"tgncvkpi"vq"rgt/
uqpcn"kpvkoce{."ctg"tgugtxgf"cpf"uwdlgev"vq"fwv{"qh"eqpÞ/
fgpvkcnkv{=

Ð" "Vjcv"qpg"ujqwnf"uggm"vq"ugpukvk¦g"jgcnvj"rtqhguukqpcnu"
vq"vjg"pqvkqp"vjcv"vjg"eqorwvgt"ecp"dg"cp"ckf"vq"iqqf"
tgncvkqpujkr"ykvj"rcvkgpvu"cpf"ykvj"qvjgt"rtqhguukqpcnu"
cpf"ugtxkeg"wugtu=

Ð" "Vjg"etgcvkqp"qh"ÑGngevtqpke"Jgcnvj"TgeqtfÒ"kphqtocvkeu"
uwrgt/uvtwevwtg000"ujqwnf"fgugtxg"urgekcn"cvvgpvkqp"
kp"qtfgt"vq"kfgpvkh{"vjg"gvjkecn"kuuwgu"tgngxcpv"vq"vjgkt"
etgcvkqp"cpf"qrgtcvkqp0

Dcugf"qp"vjg"vgzv"cdqxg"cpf"vjg"korqtvcpeg"qh"kphqt/
ocvkqp"u{uvgou"kp"jgcnvj."kv"ku"fguetkdgf"c"u{uvgo"vjcv"jcu"
cu"ockp"qdlgevkxg."vq"cnnqy"ceeguu"cpf"tgikuvtcvkqp"qh"enkpkecn"
fcvc"tgoqvgn{."vjtqwij"vjg"etgcvkqp"qh"cp"gngevtqpke"jgcnvj"
ectf."vjg"Rgtuqpcn"Rcvkgpv"Ectf"*RRE+0
Vjg"wug"qh"kphqtocvkqp"u{uvgou"hqt"vjg"jgcnvj"ugevqt"ku"

pqv"pgy0"Hqt"ugxgtcn"{gctu."ocp{"tgugctejgtu"jcxg"dggp"
gzcokpkpi"vjg"ocvvgt."jcxkpi"fgxgnqrgf"ogvjqfqnqikgu"
ugpukvkxg"kuuwgu"tgncvgf"ykvj"vjg"ugewtkv{"cpf"eqpÞfgpvkcnkv{"
qh"enkpkecn"fcvc012

Qp"vjg"kuuwgu"qh"rtkxce{."ugewtkv{"cpf"fcvc."ugxgtcn"
cwvjqtu"jcxg"gzrtguugf"eqpegtp"ykvj"vjg"hcev"vjcv"vjgug"
ctg"nkmgn{"vq"dg"tgeqtfgf"kp"fcvcdcugu"qp"ugtxgtu"qt"
rgtuqpcn"eqorwvgtu0"Vjgug"eqwnf"dg"ceeguukdng"vq"ocp{"
rgqrng."cpf"eqwnf"ngcf"vq"vjg"fkuenquwtg"qh"rgtuqpcn"
fcvc"ykvj"c"jkij"fgitgg"qh"eqookvogpv"qh"vjg"ugewtkv{"
cpf"eqphkfgpvkcnkv{"qh"fcvc0"Vjgtghqtg."vjgtg"ku"itgcv"
kpvgtguv"coqpi"uqog"itqwru"kp"uqekgv{."kp"qdvckpkpi"
that information, whether for research or commercial 

rwtrqugu."yjkej"oc{"dtgcm"vjg"vtwuv"dgvyggp"rcvkgpv"cpf"
fqevqt."jkpfgtkpi"vjg"rtqrgt"gxcnwcvkqp"qh"u{orvqou"cpf"
fkugcugu"ocpkhguvgf"d{"vjg"rcvkgpv"cu"ygnn"cu"vjg"xkqncvkqp"
qh"gvjkecn"rtkpekrngu013-15

Oqtg"tgegpvn{."vjg"Gwtqrgcp"Wpkqp"ogodgt"uvcvgu"jcxg"
rcuugf"ncyu"qp"fcvc"rtqvgevkqp"kp"rctvkewnct"d{"Fktgevkxg"
;71681EG"qp"fcvc"rtqvgevkqp."yjkej"ugvu"vjg"twngu"qp"
rgtuqpcn"fcvc"rtkxce{"cpf"vjg"gvjkecn"cpf"fgqpvqnqikecn"
rtkpekrngu"vjcv"ujqwnf"dg"hqnnqygf"d{"jgcnvj"rtqhguukqpcnu0"
Kp"vjku"tgictf."cnuq"cnkipgf"eqwpvtkgu"nkmg"vjg"W0U0C0."Ecpcfc."
Cwuvtcnkc"cpf"Lcrcp"Qpg"qh"vjg"mg{"rtkpekrngu"dgjkpf"vjg"
gwtqrgcp"fktgevkxg"ku"vjcv"vjg"kphqtocvkqp"owuv"dg"mgrv"kp"c"
rgtuqpcn"yc{."lwuv"cu"nqpi"cu"pgeguuct{."hqt"vjg"rwtrqugu"hqt"
yjkej"kv"ku"kpvgpfgf038

Ugxgtcn"rtqdngou"jcxg"dggp"tgrqtvgf."kpenwfkpi"vjg"ncem"qh"
ugewtkv{"cpf"eqpÞfgpvkcnkv{"qh"fcvc"kp"ecug"vjg"ucog"ku"nquv."
tgikuvgtkpi"xgpgtgcn"qt"kphgevkqwu"fkugcugu"vjcv"eqwnf"dg"c"
hcevqt"qh"gzenwukqp."jcxkpi"dggp"cntgcf{"korngogpvgf"ocp{"
ugewtkv{"ogejcpkuou"vq"okpkok¦g"vjg"ghhgevu."gurgekcnn{"kp"
vgtou"qh"fkikvcn"egtvkÞecvgu."Rwdnke"Mg{"Kphtcuvtwevwtg"*RMK+."
Jgcnvjectg"Rtqhguukqpcn"Ectf"*JRE+"cpf"Rcvkgpv"Fcvc"Ectf"
(PDC) among others.39

Kp"vjku"yqtm."yg"fguetkdg"cp"qpvqnqi{"hqt"vtgcvogpv"qh"
enkpkecn"fcvc."rctvkewnctn{"hqt"vjg"eqpvtqn"qh"tkum"hcevqtu"uwej"
cu"qdgukv{."gcvkpi"jcdkvu."gve00."Yjkej"hqnnqy"vjg"rtkpekrngu"
qh"Gwtqrgcp"fktgevkxgu"tgictfkpi"vjg"rtqvgevkqp"cpf"uchgv{"
fcvc"cpf"jcu"dggp"cumgf"vq"nqqm"vjg"Rqtvwiwgug"Pcvkqpcn"
Eqookuukqp"hqt"Fcvc"Rtqvgevkqp0"Vjku"yqtm"ku"rctv"qh"rtqlgev"
ÑOqpkvqtkpi"jgcnvj"kpfkecvqtu"kp"ejknftgp"cpf"cfqnguegpvu<"
Korcev"qh"jgcnvj"gfwecvkqpÒ."ykvj"fcvc"dgkpi"eqnngevgf."
rtqeguugf"uvcvkuvkecnn{"vq"kfgpvkh{"cpf"hnci"rtgfkevqtu"qh"
tkum"hqt"vjg"jgcnvj"qh"ekvk¦gpu."uwej"cu"fkcdgvgu."qdgukv{."
jgoqrjknkc."cnngtikgu."coqpi"qvjgtu."vjcv"yknn"ceeguukdng"
vjtqwij"vjg"RRE0
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Modeling and system conception

Vjg"u{uvgo"jcu"rtqxkfgf"vjg"kpvgtcevkqp"qh"ugxgtcn"cevqtu."
htqo"vjg"rcvkgpv"vq"vjg"fqevqt0"Gctn{"kp"vjg"rtqeguu."c"
pgy"ogfkecn"eqpuwnvcvkqp."kv"ku"ejgemgf"hqt"vjg"RRE0"Kh"vjg"
rcvkgpv"cntgcf{"jcxg"vjg"RRE."vjgp"uvctvu"c"pgy"tgeqtf."
cpf"koogfkcvgn{"gzvtcevgf"jkuvqtkecn"kphqtocvkqp"qh"vjg"
rcvkgpv."qt"gnug."kv"yknn"dg"etgcvgf"c"pgy"tgeqtf"cpf"RRE"
yknn"dg"rtqxkfgf"ncvgt0"Vjwu."vjg"rj{ukekcp"yknn"vtcemkpi"
cpf"oqpkvqtkpi"vjg"rtqitguu"qh"rcvkgpvu."rctvkewnctn{"ykvj"
tgictf"vq"tkum"hcevqtu0"Chvgt"vjg"qdugtxcvkqp"cpf"eqnngevkqp"
qh"pgy"fcvc"tgncvkpi"vq"vjg"rcvkgpv."vjg{"ctg"ucxgf"kp"vjg"
fcvcdcug"dgkpi"ugpv"c"tgrqtv"qh"vjg"fgxgnqrogpv"qh"rcvkgpv"
fcvc0"Pqvg"vjcv"ku"gzrgevgf"kp"oqpkvqtkpi"tkum"hcevqtu."vjg"
uvcvkuvkecn"rtqeguukpi"qh"vjg"fcvc"hqt"uekgpvkÞ"e"rwtrqugu."vjg"
rtqlgev"pqvgf"cdqxg0
Vjg"yjqng"rtqeguu."htqo"vjg"dgikppkpi"vq"vjg"gpf"yknn"

dg"tgeqtfgf"kp"vjg"u{uvgo"uq"vjcv"vjg"u{uvgo"ecp"dg"
cwfkvgf."gpuwtkpi"gswcn"vtgcvogpv."vjg"ngpivj"qh"gvjkecn"cpf"
fgqpvqnqikecn"fwv{"qh"cnn"jgcnvj"rtqhguukqpcnu0"Hqt"vjg"rtqeguu"
vq"dg"korngogpvgf"ugewtg"cwvjgpvkecvkqp"ogejcpkuou."dqvj"
hqt"vjg"rcvkgpv"cpf"hqt"vjg"jgcnvj"rtqhguukqpcnu"yjq"jcxg"
ceeguu"vq"rcvkgpv"fcvc"rtgugpv"kp"vjg"RRE"cu"ygnn"cu"kp"vjg"
fcvcdcug"*Hki0"3+0
Vjg"fcvcdcug"ku"jquvgf"qp"c"fgfkecvgf"ugtxgt."kp"Rqn{/

vgejpke"Kpuvkvwvg"qh"Xkugw."ceeguukdng"vjtqwij"Ygd"Ugtxkegu"
qt"xkc"ygd"rqtvcn"vjcv"yknn"dg"fgxgnqrgf"urgekhkecnn{"vq"
uwrrqtv"vjg"rncvhqto0
Vq"gpuwtg"vjg"ugewtkv{"cpf"eqphkfgpvkcnkv{"qh"fcvc."

kfgpvkÞ"ecvkqp"qh"rcvkgpvu"ku"fqpg"qpn{"dcugf"qp"vjg"pwodgt"
qh"wugt"qh"vjg"Rqtvwiwgug"Pcvkqpcn"Jgcnvj"Ugtxkeg0
Vjg"u{uvgo"ecp"dg"gzvgpfgf"vq"qvjgt"wugu."kpenwfkpi"

gogtigpe{"ugtxkegu."vjtqwij"vjg"uecppkpi"qh"c"ST"Eqfg"
rtkpvgf"qp"vjg"RRE."yjkej"yknn"cnnqy"jgcnvjectg"rtqhguukqpcnu"
wukpi"c"Uoctvrjqpg"qt"vcdngv"ykvj"kpvgtpgv"eqppgevkqp."
kpuvcpvn{"jcxg"ceeguu"vq"rcvkgpv"jkuvqt{0"Vjku"ceeguu"yknn"dg"

rquukdng"vjtqwij"cwvjgpvkecvkqp"qh"jgcnvjectg"rtqhguukqpcnu."
uq"vjku"owuv"jcxg"etgfgpvkcnu"vjcv"yknn"cnnqy"vjg"ceeguu"vq"
vjg"kphqtocvkqp"*Vcdng"3+0
Vjg"gpvkv{"ÑRcvkgpvÒ"ku"wugf"vq"uvqtg"rcvkgpv"fcvc"vjcv"

fqgu"pqv"kfgpvkh{"engctn{"yjgtg"kv"yknn"dg"tgikuvgtgf"qpn{"vjg"
eqwpv{."ekxkn"rctkuj."fkuvtkev"cpf"pcvkqpcnkv{."ukpeg"vjgug"ctg"
tgxgcngf"korqtvcpv"fcvc"hqt"vjg"uvcvkuvkecn"rtqeguukpi0"Kv"ku"
korqtvcpv"vq"pqvg"vjcv"cnoquv"cnn"vjg"Þ"gnfu"ctg"ocpfcvqt{."
gzegrv"hqt"Þ"gnfu"ÑTkumHcevqtuÒ"cpf"ÑrjqvqNkpm0Ò
Vjg"ncuv."ecp"jqygxgt"dg"xgt{"wughwn"kp"koogfkcvg"tgeqi/

pkvkqp"qh"c"rcvkgpv."cnqpi"ykvj"qvjgt"Þ"gnf."ÑukipuKfgpvkv{Ò"
wugf"vq"tgikuvgt"ukipcnu"qt"kfgpvkÞ"ecvkqp"octmu"qh"vjg"rcvkgpv."
kpenwfkpi"hcekcn"ukipcnu."nkodu."uectu."gve0
Vjg"gpvkv{"ÑEqpuwnvcvkqpÒ."cnnqyu"tgeqtfkpi"cnn"eqpuwn/

vcvkqpu"kp"rcvkgpv"qdugtxcvkqp."yjgtg"vjg{"eqwnf"dg"tqwvkpg"
xkukvu"qt"cp"gogtigpe{0
Eqpukfgtkpi"vjcv"yg"kpvgpf"vq"crrn{"uvcvkuvkecn"cpf"fcvc"

cpcn{uku"cniqtkvjou."kv"ku"tgeqoogpfgf"vjcv"cnn"Þ"gnfu"ctg"

Table 1 U{uvgo"gpvkvkgu"vjcv"fgÞ"pg"vjg"rtqrqugf"qpvqnqi{"
hqt"vjg"rcvkgpv"cpf"eqpuwnvcvkqp"vjcp"uwrrqtvu"fcvcdcug"
oqfgn

Gpvkv{<"Rcvkgpv

Hkgnf Fguetkrvkqp

JPUPwodgt Jgcnvj"pcvkqpcn"Ugtxkeg"pwodgt"
" qh"rcvkgpv

Dktvjfcvg Vjg"dktvjfcvg"vq"eqorwvg"cig"
" qh"rcvkgpv

Pcvkqpcnkv{ FgÞ"pg"vjg"eqwpvt{"yjgtg"ycu"dqtp
CivilParish Kfgpvkh{"vjg"nqecn"yjgtg"vjg"rcvkgpv"

 lives 

Owpkrcnkv{ kfgpvkÞ"ecvkqp"qh"eqwpv{
District kfgpvkÞ"ecvkqp"qh"vjg"fkuvtkev
Rcuuyqtf Ugetgv"mg{"nqikp
DnqqfItqwr Vjg"Dnqqf"Itqwr"qh"rcvkgpv"<"C+1'."

 B+1'."CD+1'"qt"Q+1'
TkumHcevqtu Vgzv"Þ"gnf"hqt"fguetkrvkqp"qh"tkum"

" hcevqtu"qdugtxgf"kp"eqpuwnvcvkqpu
RjqvqNkpm Rcvj"hqt"rjqvqitcrj{
UkipuKfgpvkv{ Urgekcn"ukipu"htqo"rcvkgpv."uectu."

" "jckt"cpf"g{gu"eqnqt"coqpi"qvjgtu"
rctvkewnct"ukipu

Gpvkv{<"Eqpuwnvcvkqp

Hkgnf Fguetkrvkqp

JPUPwodgt Jgcnvj"pcvkqpcn"Ugtxkeg"pwodgt"
" qh"rcvkgpv

fvEqpuwnvcvkqp Fcvg"qh"eqpuwnvcvkqp
Height Jgkijv"qh"rcvkgpv
Ygkijv Ygkijv"qh"rcvkgpv
YckuvRgtkogvgt Yckuv"rgtkogvgt
OczRtguuwtg U{uvqnke"rtguuwtg
OkpRtguuwtg Fkcuvqnke"rtguuwtg
EgrjcnkeRgtkogvgt Rgtkogvgt"qdugtxgf"kp"eqpuwnvcvkqp
Tgoctmu Tgoctmu"cdqwv"eqpuwnvcvkqp
EqpuV{rg Eqpuwnvcvkqp"v{rg"*uejgfwngf"

" qt"pqv"uejgfwngf+
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Figure 1" U{uvgo"Yqtmà"qy0



448" L0R0"Nqwucfq"gv"cn

hknngf"kp."uq"vjcv"cnn"hkgnfu"gzegrv"vjg"hkgnf"ÑtgoctmuÒ"ctg"
tgswktgf0"
Vjg"fcvc"oqfgn"ujqwnf"eqpukfgt"qvjgt"gpvkvkgu"yjkej"

hceknkvcvg"vjg"vcum"guugpvkcnn{"qh"yjq"yknn"gpvgt"fcvc."uwej"cu"
fkugcugu."c"tgikuvgt"gpvkv{"hqt"vjg"rj{ukekcpu"cpf"qvjgt"gpvkv{"
vjcv"cnnqyu"tgeqtfkpi"cnn"cevkxkv{"kp"vjg"u{uvgo0

Application Scenarios

Kv"ku"kpvgpfgf"vjcv"vjg"rwdnke"vctigv."kp"vjku"Þtuv"rjcug."ctg"
ejknftgp"cpf"{qwpi"rgqrng"qh"vjg"eqwpv{."hqt"oqpkvqtkpi"cpf"
eqpvtqn"qh"tkum"hcevqtu"uwej"cu"qdgukv{"cpf"vjg"rtqrgpukv{"hqt"
uqog"fkugcugu"uwej"cu"fkcdgvgu"cpf"ectfkqxcuewnct"fkugcug0"
Kv"ku"gzrgevgf"vjcv"kp"c"{gct"yg"ecp"cpcn{¦g"vjg"fcvc"qh"
vjg"722"ejknftgp"cpf"{qwpi"rgqrng"vq"vtceg"vjg"rcvkgpv"
rtqÞng"kp"vjku"cig"itqwr."kpenwfkpi"vjg"kfgpvkÞecvkqp"qh"tkum"
hcevqtu."fkgvct{"jcdkvu"cpf"vjg"tgncvkqpujkr"dgvyggp"ugxgtcn"
ogcuwtgu"vcmgp0
Rctcnngn"vq"vjku"fcvc"eqnngevkqp."vjg"u{uvgo"ku"rtgrctgf"hqt"

kpvgtcevkxg"fcvc"eqnngevkqp."rcvkgpvu"yjq"ctg"octmgf."ykvj"
interconnection to the health centers of the coverage area, 

rctvkewnctn{"kp"oqpkvqtkpi"cpf"tgikuvtcvkqp"qh"hqqf"v{rqnqi{0
Vjg"yjqng"rtqeguu."kp"vjg"ecug"qh"ejknftgp"cpf"cfqnguegpvu."

pgeguuctkn{"tgswktgu"c"rctgpvcn"eqpugpv."cpf"vjg"rtqeguukpi"
qh"vjgug"fcvc"ku"wpkswgn{"hqt"tgugctej"rwtrqugu."ykvjqwv"
fktgev"kfgpvkÞecvkqp"qh"vjg"rcvkgpv0"Uvcvkuvkecn"cpcn{uku"yknn"
ftcy"vjg"fkhhgtgpv"rtqÞngu"ykvj"vjg"kfgpvkÞecvkqp"qh"hcevqtu"
vjcv"jcxg"c"jkijgt"rtqrgpukv{"vq"eqpvtcev"uqog"fkugcugu0
Chvgt"eqnngevkpi"vjgug"fcvc"ctg"rtqeguugf"cpf"cpcn{¦gf"

uvcvkuvkecnn{0"Vjg"wug"qh"fcvc"okpkpi"cniqtkvjou"ecp"ncvgt"
tgxgcn"egtvckp"hqqf"cuuqekcvkqpu."jcdkvu"cpf"qvjgt"dgjcxkqtu"
*rj{ukecn"kpcevkxkv{."ncem"qh"urqtvu."uoqmkpi."gve000+"kp"vjg"
fgvgtokpcvkqp"qh"tkum"hcevqtu0
Ugxgtcn"vgejpkswgu"yknn"dg"wugf."uwej"cu"fcvc"ucorngu"

encuukÞecvkqp"kp"qtfgt"vq"eqpuvtwev"fgekukqp"vtggu"kfgpvkh{kpi"
vjg"twngu"vjcv"yknn"etgcvg"vjg"vgorncvg0"Vjku"ogvjqf"oc{"
rtqxg"vq"dg"xgt{"korqtvcpv"kp"vjg"encuukhkecvkqp"qh"pgy"
ecugu."yjgtg"vjg"koogfkcvg"crrnkecvkqp"qh"vjg"oqfgn."jcf"
ocfg"c"rtgfkevkqp"hqt"urgekÞe"tkumu0
Qvjgt"vgejpkswgu"vq"dg"korngogpvgf."wug"jkgtctejkecn"

enwuvgtkpi"ogvjqfu."uwej"cu"ukping"nkpm."eqorngvg"nkpm."itqwr"
cxgtcig"coqpi"qvjgtu."yjkej"itqwr"vqigvjgt"vjg"fcvc."
guvcdnkujkpi"c"tgncvkqpujkr"qh"ecwug1ghhgev"qh"vjg"ugxgtcn"
factors.

Kp"vjg"uegpctkqu"gpxkucigf"hqt"wug."eqppgevkpi"vq"vjg"
ugtxkeg"xkc"vjg"oqdkng"rncvhqto."ecp"cevwcnn{"ocmg"vjg"fkh/
ference.

Chvgt"xcnkfcvkqp"qh"vjg"jgcnvj"rtqhguukqpcn."ctg"fkurnc{gf"
dcuke"kphqtocvkqp."uqog"qh"vjgo"nkuvgf"kp"vjg"RRE"yjkej"
ugtxg"cu"eqpÞtocvkqp"vjg"kfgpvkv{"qh"vjg"rcvkgpv."uwej"cu"
rjqvq"cpf"vjg"pwodgt"qh"jgcnvj"ugtxkeg0"Kp"vjku"rcpgn."vjg"
jgcnvj"rtqhguukqpcn"ecp"koogfkcvgn{"tgikuvgt"c"pgy"gxgpv"
*uejgfwngf"eqpuwnvcvkqp"qt"gogtigpe{+"qt"wug"qvjgt"qrvkqpu."
uwej"cu"ceeguu"vq"vjg"fgvckngf"jkuvqt{"qh"vjg"eqpuwnvcvkqpu"
jgnf"d{"vjg"rcvkgpv0

Conclusion

Cu"rctv"qh"c"oqtg"codkvkqwu"rtqlgev."vjg"rqtvcn."kp"kvu"fkh/
hgt"gpv"Þgnfu"yknn"egtvckpn{"eqpvtkdwvg"vq"kortqxkpi"swcnkv{"

qh"nkhg."cflwuvkpi"vjgo"vq"jgcnvjkgt"dgjcxkqt."kpenwfkpi"vjg"
fkueqxgt{"qh"jkffgp"mpqyngfig"kp"vjg"fcvcdcugu."wukpi"
uvcvkuvkecn"cpf"fcvc"okpkpi"cniqtkvjou0
Vjg"rtqeguu"cpf"vjg"vqqnu"kpenwfgf"kp"u{uvgo"eqpegrv."

kp"cffkvkqp"vq"vjg"tgugctej"eqorqpgpv"rcvgpv"ukpeg"kvu"
eqpegrvkqp."vcmgu"qp"itgcv"korqtvcpeg"hqt"rctgpvu"cpf"
jgcnvj"rtqhguukqpcnu."yjq"oc{"hqnnqy"vjg"rtqeguu"qh"
gxqnwvkqp"qh"egtvckp"tkum"hcevqtu"kp"ejknftgp"cpf"cfqnguegpvu."
ocmkpi"kv"owej"enqugt."cnn"uvcmgjqnfgtu"kp"vjg"rtqeguu0
Vjg"rtqeguu"ecp"gcukn{"dg"gzvgpfgf"cv"c"ncvgt"uvcig"vq"

uejqqnu"yjgtg"jgcnvj"rtqhguukqpcnu"kp"eqnncdqtcvkqp"ykvj"
vgcejgtu."vjcv"c"rctvkewnct"uvcig"qh"nkhg"qh"vjg"ejknftgp"
*qxgt"6"{gctu"cpf"qnfgt+"ceeqorcp{kpi"vjgo."yknn"dg"oqtg"
ugpukvk¦gf"qh"egtvckp"dgjcxkqtu"gpjcpegtu"tkum"hcevqtu."
pcogn{"hqt"vjg"qdugtxcvkqp"qh"fckn{"gcvkpi"jcdkvu."cpf"
dgjcxkqt0"
Vjg"cxckncdknkv{"qh"vjg"rncvhqto."kpvgitcvgf"kp"ugtxkegu"

rtqxkfgf"cu"c"vqqn"hqt"vjg"oqdkng"rncvhqto."vcmkpi"cfxcpvcig"
qh"vjg"ncvguv"vgejpqnqikgu"kpeqtrqtcvgf"kp"vjgug"fgxkegu"yknn"
tgxqnwvkqpk¦g"vjg"eqpegrv"qh"ceeguu"vq"uwrrqtv"ugtxkegu"cpf"
oqpkvqtkpi"jgcnvj."uq"jqrghwnn{"vjcv"okijv"dg"cfqrvgf"d{"
jgcnvj"rtqhguukqpcnu."dqvj"tgikqpcnn{"cpf"pcvkqpcnn{."cpf"
kpvgtpcvkqpcnn{."ukpeg"vjg"u{uvgo"yknn"dg"cxckncdng"hqt"ceeguu"
via the Internet.

Eqpàkev"qh"kpvgtguvu

Vjg"cwvjqtu"fgenctg"vjcv"vjgtg"ctg"pq"eqpàkevu"qh"kpvgtguvu0"

Cempqyngfigogpvu

Rtqlgev"OKUKL"hwpfgf"d{"HEV"*RVFE1ERG/EGF13255351422:+"
cpf"EK(FGVU"HEV"*RGuvQG1EGF1WK623814233+0
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