BAI BAO KHOA HQC

PE XUAT MO HINH DU BAO ONG VO TREN MANG LUOI CAP NUOC
Pham Thi Minh Lanh'?, Vii Thi Van Anh? Pham Ha Hai’

Tém tat: Pa s6 cdc dwong ong cap nudce trong do thi déu dwoc dat dwdi mdt duong hodc via hé
nén khi xdy ra vé mot lwong nwée ddang ké di chuyén ra khoi dwong ong ma khong dwoc phdt hién
kip thoi. Pong thoi, khi cé diém vé trén dwong ong cdc chdt 6 nhiém ton tai bén ngodi dwong ong
c6 diéu kién di vao bén trong ong dé hon lam tang nguy co nhiém ddc hang loat cho nhitng nguoi
tiéu thu miede. Dé giam thiéu chi phi do that thodt nude dong thoi dam bdo an toan cho sirc khde
ctia nguwoi sir dung nwée, can xdc dinh dwoc kha ning ong vé trén mang lwdi cap nude tir dé cé ké
hoach bdo dwéng va thay thé kip thoi. Trong bai bdo nay sé phan tich dinh lwong cdc yéu té lién
quan dén su kién ong vé va dé xudt sir dung mo hinh cdy quyét dinh wéc heong kha ning vé ong tir
cdc yéu 16 lién quan nary. Mé hinh d@é xudt sé dwoc kiém chirng cho sé liéu thong ké thuc té va ddnh
gid chat lirong bang chi s6 AUC.

Tir khéa: mang ludi cdp nudc; that thodt nudc; éng cip nude vd; chi s6 AUC; mo hinh ciy quyét
dinh; phén mém R.

1. PAT VAN PE
Cic su ¢ v& 6ng dic biét 1a céc tuyén ong

gidn doan giao thong cua khu vuc dit 6ng. Bo
qua dac diém hinh hoc cia diém v3&, nhitng sy

dich vu thudong xuyén xay ra trén mang ludi cap
nude (MLCN), nguyén nhin c6 thé do dong dat
thién tai, cac hoat dong thi cong & khu vyc dat
6ng, kha ning chiu tai cia mat duong phia trén
6ng dan nudc thap hon tai trong xe chay.... Mic
di da c6 nhiing cai tién dé ting kha ning chiu
luc cta véat liéu va cic bién phdp bdo v¢€ nhung
van khong tranh khoi hu hong trong nhimng
truong hgp nay. Bén canh nhiing sai sot trén san
pham ciing nhu quy trinh thi cong thi nguyén
nhian din dén v& 6ng chu yéu 1a do an mon
(Sheikh, Boah and Hansen, 1990) hoac luc tac
dong tr moi truong trong va ngoai (Gémez-
Martinez et al., 2017), mot ) doan 6ng thuong
Xuyén xay ra v& thi can xem xét ca hai nguyén
nhin nay. Doi khi chi phi dé sira chita doan dng
nhiéu 14n s& cao hon so véi viéc lap dat dng méi
(Pelliccia, 1981). Bén canh d6 hoat dong sua
chira ciing 1am anh hudng ddng ké dén chat
lvgng phuc vu cua hé théng va kha nang lam
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cd bat thuong 1am v& 6ng, tic gia xdc dinh cic
yéu t6 lién quan t&i sy kién dng v tir d6 dé xuat
md hinh dy bdo kha ning dng v trén mang ludi
cép nudc.
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Hinh 1. Cdc yéu t6 dan dén hién twong ong vo
trén MLCN

Trong Hinh 1 trinh bay c4c nguyén nhan dan
dén dng cap nude bi v 12 dn mon, tai trong, dic
diém vat 1y va lich st v& 6ng. Panh gid muc do
anh hudng cia cic yéu té nay toi hién tuong vo
6ng bang phuwong phdp thong ké cic tic gia
thuong sir dung mo hinh s6 mii, hdi quy tuyén
tinh, md hinh Bayesian, Poisson. Mdi md hinh
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c6 mot wu diém riéng va phit hop véi s6 licu
khao sat.

Nhan dinh ban dau cho rang kha ning ong v&
phu thudc vao thoi gian lam viéc, tdc gia Bubbis
(Bubbis, 1948) da dwa ra mo hinh sé mii dé mo
ta hién twong v& 6ng va mod hinh nay tiép tuc
dugc phdt trién boi Ossman nim 2011
(Bainbridge, 2011), tir lich st v& ong dé udc
lugng kha nang vo trong tuong lai. Tuy nhién,
dir lidu khao sét chua dé cap toi cac yéu td lién
quan nhu méi trudng lam viéc cua Ong, didu
kién dp sudt, mdi truong trong va ngodi ong.
Mot s6 nghién ciru tiép can theo phwong phap
mang tri tué nhan tao-Artificial Neural Network
ANN dé xdc dinh hiéu suat 1am viéc cta hé
thong ciing nhu ti 18 v& dng trong thdi gian 1am
viéc (Al-barqawi and Zayed, 2008). Mot trong
nhitng nhuoc diém ciia md hinh ANN Ia thoi
gian chay md hinh 16n va chi phi cho khao sat
sO liéu dau vao khd cao, vy nén md hinh méi
chi ddp tng cho nghién ctru hoc thuat.

| Phat tricn cac nghién
| ciru frroe day
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Hinh 2. Noi dung nghién cvu woc luong kha
ndng ong vé trén MLCN

Cac md hinh hdi quy tuyén tinh cua tic gia
Andreou (1987) danh gia dat két qua chinh xac
dén 70% (Wengstrom, 1993), dong thoi tic gia
cling nhan dinh 6ng v& phy thudc vao duong
kinh, vi tri dat Ong, nguyén nhin gy v& va
khong phu thudc vao d6 tudi. Sau khi so sanh
hiéu qua cdc mo6 hinh hdi quy tuyén tinh, hoi
quy logistic tong quét, Poisson, s6 mil, tac gia
Yamijala(2007) d& xuat mé hinh s6 mii thoi
gian va Poisson 12 m6 hinh du bdo chinh xdc
nguy co v, dic biét 1a dém duoc sé 1an khong
v&. Hoi quy Bayesian 1a mo hinh méi dugc dp
dung trong cdc nghién ciru gan ddy, voi nhing
vu diém ciia md hinh di gitp bai todn c6 két
qua chinh xdc hon cdc phuong phép trudc.

Phit trién cdc két qua nghién ctu trude day
va du bao 6ng vQ trong diéu kién Viét Nam,
nghién ctru thuc hién theo trinh ty nhu Hinh 2.
Cic s liéu théng ké dau vao trong mo hinh
duoc thu thap tir cong ty cip nude. Tir két qua
phan tich va xtr 1y s6 liéu thong ké nghién ciru
dé xuat sir dung mo hinh cay quyét dinh (DT) dé
dy bao kha ning ng vd.

2. DU LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Céc yéu t6 lién quan téi sy kién vo ong

Trong qud trinh hoat dong, duong dng chiu
tdc dong cua an mon ciing nhu tdc dong cua tai
trong dat xung quanh dng va trong luong nudc
ma Ong truyén tai. Pai luong didc trung cho ti 18
an mon dugc nghién ctru lya chon 1a d6 tudi 6ng
(A), cho tai trong nudc 1a ap suit 1am viéc trung
binh cta éng (P), vi tri tuyén duong dit ong
(R). bai lugng thu ba dé xdc dinh kha nang 6ng
v& 1a ddc trung vat Ii cia duong dng bao gdm
duong kinh (D), chiéu dai (L) va vat liéu (Mat).
Cic nghién ctru trude day tap trung chi yéu vao
vat liéu Ong gang va thép néi chung, trong
nghién ctru nay dé xuit xem xét cy thé cdc vat
liéu thép tring (SS), thép den (ST), gang déo
(DD, gang xam (CI), nhya Poly Vinyl Clorua
(PVC), nhya Poly Etilen cao phan tu (HDPE) va
xi mang amidng (AC).. Ngoai ra cic dai lugng
dac trung cho dac diém hinh hoc cua mang ludi
1a vi trf tuyén duong dat 6ng (R), s doan dng
két ndi trén mot tuyén 6ng (NO), tong chidu dai
6ng trong mot tiéu ving cdp nudc-District
Metered Area (DMA) va sb lan v trude day
(Prior) cling dugc khdo sat dé dua vao mé hinh
thong ke.

2.2. Gi6i thiéu phin mém R va Iy thuyét
md hinh ciy quyét dinh (DT)

Pugc phit trién tir ndm 1996 boi hai tic gia
Ross Thaka va Robert Gentleman, phﬁn mém R
¢6 ma ngudn mo st dung cho théng ké va biéu
dién biéu d6. Phan mém c6 thé doc dit lidu truc
tiép hodc tir Excel (.csv); SAS; SPSS; Stata;
text;....va linh hoat trong qud trinh xir 1y s6 liéu
thong ké bang cich phan loai thanh cic nhém,
thay thé bién tir ki tu sang s6. Vi cdc vu diém
trén, nghién ciru lya chon ngdn ngit R dé xay
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dyng md hinh cdy quyét dinh, tir 46 wdc luong
kha ning 6ng v& va dp dung cho dir liéu khao
sat. M6 hinh cdy quyét dinh phat trién tir nhirng
nam 80 bédi cidc tic gia Breiman, Freidman,
Oshem, Stone (Leo Breiman; Jerome
H.Freidman; Richard A.Olshen; Charles
J.Stone, 1984). Mo hinh c6 kha nang xu ly dix
liéu 16n trong thoi gian ngan bang cich phan
loai dit liéu thong ké thanh cdc 16p tir d6 xdy
dyng nén md hinh cdy quyét dinh- DT. Uu diém
cua DT 1a ¢6 thé loai bo céc gia tri ngoai vi ra
khoi hé théng, mdi gid tri nay bi co 1ap tai cac
nit riéng 1&. M6 hinh DT dugc goi 1a md hinh
phi tham s6 nén khi st dung khéng cé nhiing
rang budc gitra cdc bién s va voi ca nhiing dir
liéu c6 gid tri rong. Theo tai liéu (Witten, Frank
and Hall, 2011) thiét 1ap mo hinh DT qua céc
budc: xac dinh nut, xay dung va lga chon DT
t6i .

2.2.1. Xdc dinh niit trén cdy quyét dinh

Nt 1a vi tri phan chia cdy quyét dinh thanh
mot phan 16p mdi, phuong phdp phén chia co
thé 4p dung cho nhiing tap dir liéu khac nhau.
Moi niit duoc xdc dinh dua trén gid tri nguy co
thudc vé nit d6 nhé nhit, néu P(A;) 1a xdc sudt
du bdo ntt A thi gid tri nguy co nhd nhat R(A))
khi d6 ciy quyét dinh T véi j nit A s& c6 gid tri
nguy co R(T) la:

k
R(T)=), P(A)R(A) (1)

2.2.2. Xay dung cdy quyét dinh

Pé xay dung ciy quyét dinh can phai tao ra
céc nut va phén chia thanh 16p (nsplit). Phuong
phdp phan chia da trinh bay ¢ trén nhung phan
chia dir liéu dé cdy quyét dinh dat gid trj chinh
xdc va ra két qua nhanh thi can tiéu chuan dé so
sanh. Néu nit A chia 12 hai ndt A; v Ag véi
P(A) 1a xdc suit du bdo tai nit A va r(A) 1a
nguy co tai nit A thi:

P(AL).r(AL)+P(AR).r(AR)<P(A).r(A)  (2)

Gi4 tri tao ra nhanh méi 1a Ar 1én nhat dé
giam nguy co giy ra Ong v&. Bai todn s& hoi tu
nhanh hon khi da dang héa niit A bang céch sir
dung ham f — ham hon hop:

I(A)=3_f(py) (3)

Trong d6 pia 12 phan trim trong nit A thudc
vé nit i ctia mau tuong lai. Néu Cy, G, 1a mot
phan cua 16p C trong 2 niit méi tao ra thi do thi
ham f la dudng cong cé day:

1(A)= rgicp[f(pq)Jrf (pe,)] 4)

2.2.3. Lua chon cdy quyét dinh

Mot cdy quyét dinh hoan chinh bao gdém
nhiéu nhanh va sd luong niit khd 16n nén can
loai bd mot phan céc bién khong quan trong
trong qud trinh ra quyét dinh dé c6 mot két qua
t6i wu. Dé cat gon ciy quyét dinh can tdi thiéu
ham nguy co cda nut:

T=R(T)=Y., P(T).RT) )

St dung thuét toan tdi thiéu ham T cho toan
bd cdc nhanh c6 gid tri nguy co nho nhat s& xic
dinh dugc cdy quyét dinh t6i wu cho mé hinh.

2.2.4. Ap dung mé hinh cdy quyét dinh cho
dw bdo

Trong ciy quyét dinh t6i wu, tip hop cdc s6
liéu thong ké thudc nit A s& c6 xédc suit du bdo
1a P(AL) va P(AR) trong cong thirc (2) la gia tri
dy bao kha ning 6ng khong v& va dng v trén
mang ludi cip nude.

2.3. Kiém chirng mé hinh DT

Puong 6ng cip nudc quan Hai Chau cé do
tudi 16n nhat (hon 36 tudi) trong MLCN ciia
thanh phd Pa Ning, s6 lugng 6ng dan da dang,
h6 so 6ng v luu trir day du, nén tic gia lya
chon lam khu vuc nghién ctru. Muc tiéu thu thap
dit liéu 12 xdc dinh xdc suit 6ng vO trén mang
1uGi cdp nudc nén tic gia tién hanh thu thap dir
lidu tir ho so quan 1i ctia cong ty va tham van
cédc nhan vién phu trach ki thuét cling nhu cong
nhan van hanh, stra chira hé théng dé hiéu o
hon vé s6 liéu khao sat ciing nhu céc yéu t6 lién
quan téi sy kién dng v trong qué trinh lam
viéc. Céc thong tin trong ho so stra chita 6ng v
ctia cong ty bao gom vi tri v& 6ng, duong kinh
(D), vat liéu (Mat) va nguyén nhan v&, hd so ghi
nhan tit ca céc truong hop stra chita trén mang
ludi tir hong van, thay dong ho cho dén céc tic
dong tir bén ngoai gdy ra v& ong va sb lugng
6ng v& trén duong 6ng dich vy 1a 16n nhat ma
nguyén nhan xay ra hién tugng nay chu yéu la
do khach hang sira chita thi cong nén cic s liéu
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éng vd duogc chon loc trén cac 6ng duong kinh
16n hon 100mm va nguyén nhéan v& do ban than
vat liéu 6ng.

Hb so sta chita dng v& chua cung cip céc
thudc tinh lién quan téi duong dng nhu chiéu
dai tuyén 6ng (L), khu vuc dat 6ng (DMA), nam
cai dat cling nhu gid tri dp lyc lam viéc trung
binh (P) cua tung doan 6ng. Bén canh d6, md
hinh d¢ xuét dung dé wdc luong kha ning vo
cho tét ca cdc doan 6ng trén hé thong phan phdi
nudc bao gom ca nhimg doan 6ng di v& va
nhitng doan 6ng chua v&, thim chi ca nhing
6ng méi dugc lap dat, vay nén sb liéu thong ké
khong chi thu thap tir hd so dng v& trén mang
ludi ma con can céc thong tin lién quan toi cic
doan dng chua vd. Céc thong tin nay duoc liy
tir hé thong GIS do phong k§ thuat cua cong ty
cung cap dong thoi céc dir liéu GIS s& duoc sir
dung dé kiém chimg lai mot 1an nita cic thong
tin 1ay dugc trong ho so sira chita 6ng v& & trén.
S liéu thu thap dugc tong hop bang bang tinh
Excel va xur 1y cdc dir lidu thiéu bang khao sat
thuc dia, phong van nhan vién cong ty ciing nhu
phan tich cdc ho so thiét ké, dir liéu hinh anh
Google Earth va h¢ thong GIS.

Bang 1 tong hop dit lidu khao sit cua 9 yéu
td anh hudng téi sy kién vo F ciia quan Hai

Chau véi 1979 hang x10 cot. Dit 1i€u nay duoc
chia thanh hai phan, 70% dé huan luyén, 30%
con lai dugc st dung dé kiém tra va dua vao méd
hinh DT bang phdn mém R véi ham rpart.

Téng chiéu dai MLCN quan HC 1a 158,43
km 6ng voi cac loai vat liéu va ti 1€ nhu Hinh 3.
Théng ké s6 1an v& ¢6 xu thé ting theo chiéu dai
éng, trong d6 dng PVC c6 chiéu dai 16n nhit 1a
80,6 km véi s 1an v trong 6 nam khao sit 1a
63 1an.Vat liéu AC c6 sb 1an v& it nhat 1a 1 lan,
vat liéu DI ¢6 ti 18 v& 16n hon, két qua nay ciing
phit hop véi két qua cdc nghién ctru trude day
(Kabir, Tesfamariam and Sadiq, 2016)
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Hinh 3. 86 liéu éng vé trén MLCN qudn HC

Bing 1. Dir liéu miu sir dung cho mo hinh DT

F A NO Mat D P L R La Prior

(1) (2) 3) “4) ©) (6) (7) (8) 9) (10)
0 16,07 8 PVC 100 8,9 0,002 1299 31,85 No
0 10,38 19 PVC 100 8,9 0,001 1374 31,85 No
1 2,32 4 PVC 150 17,96 | 0,161 1317 31,85 Ist
1 16,84 15 PVC 300 11,83 | 0,137 1140 22,94 Ist

3. KET QUA VA THAO LUAN

3.1 Két qua

Bang 2 biéu dién két qua moé hinh DT trong
phan mém R, chi s6 dng v& ban dau Root
node error:60/1385 cho biét tong sb dir
liéu dng v& trén mod hinh 1a 60 trén tong 1385
éng, cdc dai luong CP (tham s hdn hop),

nsplit (sb 16p dugc phén chia), rel error
(chi s6 tuong ddi ctia s6 luong 6ng v& trén
téng), xerror (chi sb thong ké éng vd), xstd
(46 léch chuan) 1a cic gi tri thé hién qud trinh
cit gon DT.

Két qua phén tich dir lisu MLCN quéan Hai
Chéu bang mé hinh DT cho thay dy bdo su kién

6 KHOA HQC KY THUAT THUY LO1 VA MOI TRUONG - SO 60 (3/2018)



bng v& c6 4 bién tham gia chinh bao gébm do
tudi (A), chiéu dai éng din (L), 4p luc 1am viéc

Bing 2. Két qua mé hinh DT quin Hai Chau

Variables actually used in tree
trung binh cua ting doan ong (P) va lich sit v& | construction:
. A LS A N e A [1] A L P Prior
(1?1’10}‘). 1\;[0‘ fnnh DT b,\an diu Xa}i dl}fl’lg V,Ol ?ay Root node error: 60/1385 = 0.043321
du cdc sO li¢u trong tap thong ke, sau d6 bang n= 1385
phuong phdp chi phi toi thiéu, DT dugc gian CP  nsplit rel error Xerror
2 - A A N N xstd
lgqc cac bien khong quan trong va dua ra cay 1 0.200000 0 1.00000 1.00000
toi wu nhu Hinh 4. Gidi thich y nghia cia Hinh 4 | 0.12627
bang Bang 3 cho thiy phan 16p 1 1a tp hop dit | 1216801~116667 1 0.80000 0.85000
liéu dua vao voi 1 nit cé 132§ hang dir li¢u Ong 3 0.046667 5 0.68333 0.85000
khong v& va 60 hang dit liéu ong vo. Phan 16p 2 | 0.11681
chia lam hai nit bang tiu chi lich su bé ong | 3 700000 ? 0.33333 0.73333
(Prior), ntt 3 chira 1% ong vo c6 lich st vo ong >1.
Niit 1
Prigr= No
7 1316/69
Nulli 17.63
A 1316/51 0/18
Nt 4A>=D 6603 B
Niit 3
1316/44 0/7
Niit 6 |« gli3se J Nut 5
1306/37 107
o et s Niit 7
o 112819 178/18
= P< 7335 P< 13.86
164/11 164/8 64/0 114/18
P<]0.5
164/0  0/8 07
P»=13.42
Nijt 6 Niit5 Niit 3 B7/4

[51 [Fe] [z22] [=1
o o o 0 1 1
o 1.00 00 57 03 1.00 €0 00 1.00 00 100
e8% 0% 15% % % 3

[£1 1

1 1
00 1.00 00 1.00

1% 1%

Hinh 4. Mé hinh cdy quyét dinh t6i wu cho MLCN qudn Hai Chdu

Biang 3. Giai thich m6 hinh ciy quyét dinh

Phan léop 1: | Nut 1 c6 1325(F=0) + 60(F=1) = 1385(F) dong dit li¢u trong do:
1325/60 1325 s liéu khao sét c6 F=0; 60 hang c6 F=1
Phéan lép 2:
1325/48 Nut 2 ¢6 1325(F=0) + 48(F=1)thoa man Prior<1
0/12 Nuit 3 c6 O(F =0)+12(F=1) c6 gia tri Prior >1.
Phan lép 3:
1325/41 Nut 4 ¢6 1325(F =0)+41(F=1) thoa mén P<17,63& Prior<1
077 Nut 5 ¢6 0 (F =0)+ 7(F=1) thoa méan P>17,63&Prior<1

So sanh véi dp luc P<17,63 dé dua vao phan 16p 3 thi 100% (F=0) trong tap s6 liéu ong
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khong v& thoa man diéu kién duoc dwa vao nit
4. Tuong ty cho cdc phan 16p tiép theo, sd dng
khong v& (F=0) ban dau s& dugc chia nho vao
céc nit d&én phan 16p cudi cing. Gid tri % trong
mdi nit cho biét sé lwong bién trong tap khong
v& va vo thoa man diéu kién phén chia nit.

Cic 6 vudng mau xanh trong Hinh 4 thé hién
céc niit A trong ciy quyét dinh t&i uu, mdi nit
¢6 ba hang thong tin. Hang thir 1 1a tiéu chuan
phan chia niit dng v& (1) hay khéng v& (0);
Hang thir 3 1a % s6 liéu trong nit; Hang tha 2 1a
gid tri du bdo kha niang 6ng khéng v& hay vo
theo tiéu chudn phan chia & hang thir 1 vi du nit
1 ¢6 tiéu chuan phan chia 14 0-6ng khong v& thi
P(A1)=96% nghia 12 96% s6 liéu dng khong v&
nhung nidt 3 hang thir nhat 1a 1 thi P(A)=0%
nghia 12 tap hop s liéu trong nit c6 0% kha
nang ong v&. Cac gia tri phan 16p trong cay DT
nay dugc dp dung cho 30% s6 liéu con lai,
nghién ctru str dung 1énh predict trong R ldy
két qua du bdo kha ning 6ng v& tir d6 phan tich,
so sanh véi dir liéu thuc té dé kiém ching d6
chinh xdc ctia m6 hinh dé xuat.

3.2 Thio luan két qua

Nhitng 6ng dwgc mé hinh du bdo c¢é kha
nang v& 16n hon hodc bang 95% duoc cho 1a v
6ng c6 xay ra ngoai thyuc té nhu vay két qua mo
hinh dy bdo la ding. Bang 4 dua ra so sanh gitra
két qua md hinh DT va thyc té.

Két qua cho thiy 13 6ng v ngoai thyuc té
nhung md hinh DT lai dg bdo khéng vo vay sai
s6 giira du bdo va thuc té 1a 2,2%. Pé ddnh gia
chét lugng cia mo6 hinh dy bao can xem xét hai
tiéu chi duong cong ROC va chi s6 AUC.
Puong cong ROC 1a duong cong thé hién do
nhay (sensitivity) va do dac hiéu (specificity)
cua két qua dy bdo, mot dy bdo tdt khi dién tich
dudi duong cong AUC 1a 16n nhat. Theo tai lidu
(Sarah Boslaugh; and Louise-Anne McNutt,
2008) chi s6 AUC duoc ddnh gia theo gidi han
to 0,5-1 nhu Bang 5. St dung 1énh roc trong
phan mém R, két qua nhu Hinh 5 cho thdy mé
hinh cdy quyét dinh dat tiéu chuan AUC = 0,890
nam trong giéi han rét tot.

Bing 4. So sanh két qua

Tiéu chi | Thycté | Mo hinh | Saisb
F=0 560 560 0
F=1 34 21 13
Téng 594 581 2,2%

ROC.HC(95%C1:0,8400-0,9634)

Sensitivity

AUC: 0.890

04

02
1

0.0
1

10 08 06 04 02 00
Specificity

Hinh 5. Puong cong ROC cho MLCN HC

Bang 5. Dién tich dwéi duwong cong (AUC)
dé danh gia hi¢u suat ciia mo hinh

AUC Y nghia dién giai | AUC.HC

>0,9 Rét tbt
0,8-0,9 Tét 0,890
0,7-0,8 Trung binh
0,6-0,7 Khong tot

4. KET LUAN

Mo hinh cdy quyét dinh 12 mo hinh phi tham
s6 va tim kiém két qua t6t nhat trén cdc tap hop
bién doc 1ap nén thoi gian chay nhanh, phan 16p
1o rang. Két hop gilta phuong phap tdi thiéu
nguy co va tbi da gid tri phan 16p, cdc nit khong
quan trong da dugc loai bo dé dua ra DT tdt
nhit cho dit liéu thong ké. Tir s6 liéu mang ludi
cdp nudc quan Hai Chau di kiém chung chat
lugng ctia md hinh DT va cho chi sé6 AUC cua
md hinh ndm trong giGi han tot.
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Abstract:
PROPOSING A MODEL FOR PIPE FAILURE ESTIMATION
IN WATER SUPPLY NETWORK

In urban area, most of water supply pipes are located under roads or pavements. Therefore when
the pipe failures occur, a significant amount of water lost. At the same time, contaminants from
outside are likely to enter the pipes, causing widespread water pollution in the water supply
network, making possible risks of massive contamination for water consumers. In order to minimize
water loss and to ensure water consumers’ health, it is necessary to identify the probability of pipe
failures in the water supply network, so that pipes maintenance and replacement planning is
enabled to make in time. This paper analyzes quantifiably the factors causing pipe failures in the
water supply network and proposes the use of decision tree model to estimate the probability of pipe
failures. The proposed model is validated in an actual statistics and evaluated by AUC indicator.
Keywords: Water supply network; Pipe ruptures; AUC indicator; Decision tree model; R software
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