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UNG DUNG THUAT TOAN CAY KHUNG TREN NEN TANG QGIS
PE BO TRi TOI UU MANG LUGI PUONG ONG TRONG
HE THONG CAP NUGC TUOI
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L3 Phu Hién, Pang Minh Hai
Truwong Pai hoc Thuy loi

Tém tit: Mang luoi dwong ong twoi thay thé kénh ho truyén thong da duwoc dp dung o nhiéu quéc gia
trén thé giGi dé cdi thién hiéu qud twéi tiéu. Céc nghién citu chi ra mng chi phi mang ludi dwong ong
twGi thuong chiém ty 1é cao trong chi phi xdy dung hé thong. Do dé téi vu héa chiéu dai tuyén ong luon
nhan dwoc sw quan tam, nghién ciu. Bai bao nay ap dung thudt toan cdy khung nho nhat (Minimum
Spaning Tree-MST) trén nén tang QGIS dé bo tri toi uu tuyen ong tai khu twdi xa Bung Lao, tinh Di¢n
Bién. Két qua kiém dinh so véi thiét ké hién trang c6 sai s6 chiéu dai 0,5% dam bao d¢ tin cdy. Tham 90
dau vao dira trén bo tri cika ldy nuée tumg thia rugng voidién tich binh quan I,0ha, nguon nuede tai suoi
Néam C6, cic vit can va dinh hirong tuyén ong. Két qua xdc dinh chiéu dai tuyén ong toi wu theo phwong
dn toi thiéu la 9.207,4m va phwong dan quan Iy van hanh la 11.223,4m. Ngoai thoi gian phan tich nhanh
chéng, két qua phan tich dwoc hién thi triec quan trén OGIS hé tro co quan quadn 1y, céng dong déan cir va
cdc bén lién quan xem xét, thao ludn dé lira chon dwge phwong dn phit hop.

Tir khéa: Bo tri toi wu; dwong ong dan nwéce; thudt toan cdy khung, OGIS.

Summary: Replacing traditional open canals by pipeline networks have been applied in many
countries around the world to improve irrigation efficiency. Studies have shown that the cost of
irrigation pipeline networks often accounts for a high proportion of the system construction cost.
Therefore, optimizing the length of the pipeline network has always received attention and research.
This paper applies the Minimum Spanning Tree (MST) algorithm on the QGIS platform to optimally
arrange the pipeline network in the irrigation system of Bung Lao commune, Dien Bien province.
The verification results compared with the current design have an error of 0.5% to ensure reliability.
Input parameters are based on the arrangement of water intakes for each rice field with an average
area of 1.0 ha, water source at Nam Co stream, obstacles and pipeline orientation. The results
determine the optimal pipeline length according to the minimum plan is 9,207.4 m and the operation
management plan is 11,223.4 m. In addition to quick analysis time, analysis results are displayed
visually on QGIS to support management agencies, communities and stakeholders to review and
discuss to choose the appropriate solution.

Keyword: Optimization layout, irrigation pipeline; spanning tree algorithm, QGIS.

so ha tang khai thac thuy loi bén vimng
(WWAP, 2015). Xu huéng hién dai hoa thuy
loi hién nay 1a thay thé cac kénh tudi truyén
théng bang dudng éng dé van chuyén nudc
dén cac thira rudng, ap dung céng nghé tudi
tién tién, tiét kiém nudc. Pham vi ap dung c6
thé chi ¢ tuyén dng chinh, tuyén 6ng chinh dén
ong cap 3, tham chi dén ca mit ruong hay chi

1. GIOI THIEU CHUNG

Trong bdi canh khan hiém nudc ngiy cang gia
taing va 4p luc nang cao hidu qua san xuit
néng nghiép, cac nghién ciru vé ddi méi cong
nghé dé giam thiéu that thoat nuGc, ning cao
gid tri su dung nudc c6 y nghia quan trong
trong hoach dinh chinh sach va phat trién co
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ap dung theo nhém cap kénh/cap tuyén Ong
hoac cac doan riéng 1¢. Chi phi mang ludi
duong ong co thé chiém 60% toan bd chi phi
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cua dy an (Walski va nnk., 2003; Sarbu va
Tokar, 2018). Do d6, trong giai doan thiét ke,
vach tuyén mang lu6i dudng ong co6 chiéu dai
ngan nhat 1a rat quan trong.

Hién nay, ¢ Viét Nam da co6 trén 30 hé théng
thiy loi 4p dung mang lu6i duong ong tudi.
Trong cac du an do, viéc vach tuyén mang ludi
dudong 6ng phu thudc vao kinh nghiém cua
nguoi thiét ké va co quan chu tri thong qua viée
dé xuat nhiéu phuong an vach tuyén va chon
phu’ong an hop ly nhat. Cach lam nay tiéu ton
nhiéu thoi gian va cong strc cua don vi tu van,
chii dau tu va cac don vi ¢6 lién quan (Hai,
2024). Vi véy, can thiét phai c6 cong cu hd tro
viéc vach tuyén mang ludi duong 6ng dé nhanh
chong tim duoc phuong an vach tuyén mang
ludi t6i wu dat duge sy dong thun cao giita don
vi tu van, chu dau trr va ngudi huong loi.

B tri mang ludi ti wu thuong bat dau bang
phuong phap tlep can theo khoang cach va
chidu dai t6i th1eu Sau do, mot sO giai phap
nhu bé tri dudng dng theo tuyén dudng giao
thong hodc ranh gidi thira ruong dé thuan tién
cho cong tac thi cong, kiém tra, van hanh duoc
xem xét (Granados, 1990). Nhu vay néu coi
mang lu6i duong éng cap nudc nhu mot dd thi
v6i cac diém nut 1a dinh cua @6 thi, va duong
dng 13 canh cua d6 thi thi xac dinh mang ludi
v6i tong chiu dai ngin nhat chinh 1a bai toan
tim cdy khung nho nhat (Minimum Spaning
Tree-MST) trong d6 thi, né duge duge dinh
nghla la cay khung ket nbi tat ca cac nit cua
b thi co tong trong s6 thap nhét (Prieto, 2015
va Tarlq, 2021) So véi phuwong phéap thiét ké
truyen thong trén ban v& thong thuong n6 cod
nhiéu wu diém vuot troi: thoi gian xay dung
mang ludi ngin, chi tinh bang gidy; tich hop
hoan toan vao QGIS, két qua hién thi truc tiép
trén ban d6 nén, dé dang twong tac va xuét ban
d6; HS tro nhiéu dinh dang dit lidu khong gian
GIS (Shapefile, GeoJSON, PostGIS...).

Muc tiéu ciia bai bao nham: (i) Pé xuat qui
trinh 4p dung cong cu ho trg. vach tuyen mang
ludi dudng 6ng tdi wu trén nén tang Geo-MST
tich hop QGIS. (ii) Ung dung Geo-MST dé
vach tuyen mang ludi t6i wu cho hé thong tudi
Bung Lao.

2. PHUONG PHAP NGHIEN CU'U

2.1. B0 tri cira ldy nu6c va cac vat can

a) Bé tri civa ldy nudc

Trong nghién ctru nay, pham vi cip nudc cua
hé thdng duoc tinh dén cac thia ruong Xac
dinh qui mo6 thira ruong theo 02 loai gom: (i)
Thtta ruéng cho ving trong Ita va (ii) Thira
rudng cho vung trong cdy dn qua, ciy cong
nghiép. Phuong phéap xéac dinh nhu sau:

- P6i véi khu vuce tr@)ng lua hoac lia-mau, theo
huéng dan cua Téng cuc Thay loi (2019) qui
cach thua rudng xac dinh theo diéu kién do
dbc dia hinh va yéu ciu co giéi hoa dong
rudng. Theo huéng dan, qui mo dién tich thira
rudng tu 0,03 + 0,5ha, chiéu rong tr 10+50m
va chiéu dai 30+100m. Trong thiét ké nay,
thiét ké kich thudc thira rudng tiéu chuin 1a
50x100m (~0,5ha/thtra). O cac khu vue ¢6 dia
hinh dbc 16n hodc dia hinh phirc tap, kho ap
dung duoc yéu ciu co giéi hoa bd tri mot cira
liy nu6e voi dién tich khong vuot qua 1,0ha.
Vi tri cta léy nude duge bd tri & goc hoac
canh thta ruong dam bao tudi ty chay cho
thira ruong;

- Péi v6i khu vuc cdy an qua, cdy cong
nghi€p: Do dia hinh khu tuéi bi chia cit manh,
hinh dang thira dt phuc tap theo tinh chit so
hitu cta cac hé dan, kho ap dung dugc kich
thudc thira rudng tiéu chuan nhu déi véi khu
vuc trong la. Phuong phéap bd tri qui mo cira
léy nuoc thyce hién theo khuyén nghi cua FAO
(2000, 2007) va kinh nghiém thiét ké. Theo
d6, cin clr cac tuyén duong giao thong, didu
kién dia hinh va ranh gidi cac khu tudi, doc
theo huéng tuyén 6ng du kién, chia khu tuéi
thanh cac 16 rudng védi khoang cach 100m. Qui
md thira rudng bd tri cira ldy nude xac dinh
theo khoang cach va dién tich. Trong d6, pham
vi phuc vu cta 01 cira ldy nudc khong vuot
qua 200m va dién tich phuc wvu tbi da
2,5ha/ctra. Vi tri cura léy nuée duge b tri &
trung tdm thira rudng hodc diém cao nhét cua
thtra rudng theo diéu kién dia hinh va huong
tuyén du kién.

b) Xdc dinh cac vat can

Mic du tuyén 6ng co thé di ngam dudi dat,
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bang qua nhiing khu vyc c6 dia hinh khong
bang phing hoic déc ngugc nhung d&& hoan
thanh cong trinh Va dam bao hiéu qua trong
quan 1y khai thac can phai xem xét cac yeu t6
anh hudng va tic dong. Cac vat can c6 thé bao
gom: (i) Cac cong trinh vin héa, di tich lich
str, an ninh - qudc phong; (ii) Nha ¢ dan cu,
try s& cac co quan va cac td chuc, bénh vién,
truong hoc, cho, v.v.; (iii) Cac khu vyc ngip
lut, ri ro Iii quét, sat 1o dat; (iv) Cac khu vuc
khac khong kha thi trong giai phong mit bang,
hoac qui trinh thu tuc thuc hién phuc tap, chi
phi dat do va (v) Su hién dién ciia cong trinh
s& 1am can tro, anh huong 16n dén cac hoat
dong thuong xuyén ctia nhan dan

Bude 1: Nghién etru khu vue thar
nghiém

<

Budce 2: Xac dinh vi tri nguon nudec,
cic diém nut va cac cira lay nudce

O

Budce 3: Xac dinh cac vit can

O

Budc 4: Xay dung mang ludi 16i uu
vé chicu dai bang Geo — MST

O

Bude 5: Panh gia va két luan

Hinh 1: Qui trinh thu ngfziém ung c{ung
cong cuy GEO-MST dé vach tuyén

2.2. Thuit toin cAy khung nhé nhit

Bai toan tim cdy khung nho nhat (MST) trén
d6 thj duogc thiét 1ap theo cach thire cho db thi
v0 huong, lién thong, c6 trong s6. Tim tap
canh co tong trong s6 nho nhat két ndi tat ca
dinh ma khong tao chu trinh. Hai giai thuat
pho bién dé tim cay khung nho nhat trén do thi
la gidi thuat Kruskal (Joseph Kruskal -1956)
va giai thuat Prim (Robert Prim -1957).

[ KHOAFOC
Giai thuat Kruskal: Giai thuat nay dugc phat
minh boi nha nghién ctru Kuskal ngu’c‘yi M§.
Nguyén ly thuc hién cta no la sap x&p cac canh
theo trong sd ting dan sau d6 lan luot duyét
ting canh (vai trong sd tir nho dén 16m), canh s&
dugc thém vao MST néu khong tao thanh chu
trinh. Nguyen tic cla g1a1 thudt 1a luén chon
canh nho nhat co thé tai mdi budc.

Giai thuat Prim: Giai thuat Kruskal co nhuoc
diém 14 thoi gian thyc hién s& tang 1én khi sb
canh cia do thi ting vi phai sap xep cac canh
trudc khi thyc hién giai thuat. DPé khéc phuc
nhuoc diém nay, nha khoa hoc Robert C. Prim
da phat trién hoan chinh thudt toan Prim vao
nam 1957 theo nguyén tic: Bét dau tir 1 dinh
bat ky, coi nhu cdy MST ban dau; mé rong
dan bang cach thém canh nho nhit ndi ciy
MST véi dinh chua thude MST; 1ap lai cho dén
khi di n—1 canh. Nguyén tic cta giai thuat nay
13 ludn chon canh ti wu cuc bo tai mdi bude.

2.3. Cong cu Geo-MST tich hop trén phin
mém QGIS

Geo-MST la mot cong cu duoc tich hop voi
Hé thong Thong tin Dla ly ma nguon
mo QGIS, duoc phat trién dé giai quyét cac
bai toan tdi wu héa mang Iudi khong gian
thong qua thudt toan MST (Murat Caligkan,
2020). Ung dung b sung (plugin) ndy tu dong
hoa viéc xdy dung mang luéi lién két téi vu
giita cac dbi tuong dia 1y dang diém, giam
thiéu tong chidu dai két ndi ma van dam bao
tinh lién thong toan mang ludi. C6ng cu nay
ap dung giai thuat Kruskal dé xir Iy d6 thi c6
trong s6. Nho tdi uu héa thoi gian tinh toan
cong cu xur ly hi€u qua ngay ca véi tap dit licu
16n. Voi loi thé tich hop véi QGIS néd cho
phép tu dong nhan di€n h¢ toa @6 khong gian
cta dit liéu dau vao va bdo toan d chinh xac
tinh toan khoang cach. Két qua dau ra cua
cong cu ndy 1a mang Iudi cac canh ndi téi wu
giita cac diém, kém thudc tinh chiéu dai timg
doan va 16p diém dau vao duge bd sung thudc
tinh danh dau diém da dugc két ndi va bac cua
nut. Pay la gidi phép ly tuong cho cac chuyén
gia GIS, k¥ su ha tdng va nha nghién ctru can
ti ru hoa chi phi trong quy hoach khéng gian.
Trong nghién ctu nay, cadc budc Ung dung

TAP CHI KHOA HOC VA CONG NGHE THUY LOI SO 94- 2026 31



| KHOA HOC

" CONG NGHE

cong cu Geo -MST dé vach tuyén mang ludi
duong ong thuc hi¢n theo 05 bude (Hinh 1).

2.4. Khu vue nghién ciru dién hinh

Khu vyc nghién ctru thugc cac ban xa Bung
Lao, tinh Dién Bién. Dién tich khu tudi la
105,97 ha trong do dét chuyén lua la 19,9 ha,
lta va mau 11,0 ha, cay lau ndm (cdy an qua,
ca phé) la 74,3 ha va thuy san 0,8 ha. Pay la
khu vuc ¢6 dia hinh khu tuéi kha da dang gdm
d6i nui dat, rudng bac thang va c6 dai dong
bang hep.

Ngudn nudce tudi cho gip nhiéu kho khin. Viée
tudi chu dong cho lta dugc thuc hién nho cac
dap dang, dap tam. Dién tich dugc tudi cha dong
han ché, chi mét phﬁn thudc cac ban Xuan Tre 1,
Xuan Tre 2 va Quyét Tién. Céc dién tich con lai
str dung nudc tir cac khe sudi nho hay gap tinh
trang thiéu nudc, phai chuyen sang trong mau
hodc bo hoang vao vu chiém. DPbi voi cac cay
trong c6 gia tri cao nhu cay ca phé, cay an qua
duoc tréng & cac khu vue ddi nui chua co cong
trinh thuy loi, phai st dung nudc troi nén chua
phat huy duge hiéu qua kinh té. Dé lya chon giai
phép cép nudc tudi cho xi Bﬁng Lao, (Héi
2024) da a ap dung 7 tleu chi dé phén tich Va két
qué cho thiy diém tong hop 1a 3 5 va dé xuét sir
dung mang lu6i dudng dng dé cap nudc tudi cho
khu vue.

Dlt chog trich odeg ofag || Dit thiy stn
Dlttrdegely unkm [ INM&

Dit trog lia Duing giso tbg

Ditkmdhacrfptmg — Kisbwfibifatng

Hinh 2: Vi tri va so do khu twéi xd Bing Lao,
tinh Dién Bién

3. KET QUA VA THAO LUAN
3.1. Bo tri ciia lay nudc va xac dinh céc vat can

a) Bé tri civa ldy nudc

Theo R.N. Reddy (2010), ¢ giai doan thiét ké,
viéc lya chon s6 luong va vi tri cac cira lay
nuoc la sy dung hoa gitra mong muén cla
nong dan va €O quan quan ly. Mbi ho nong dan
deu mong mubn duoc dit cira 1ay nude o vi tri
t6t nhét c6 thé trén thira ruong ctia nnnh trong
khi céc co quan quan ly lai mong mubén g1u’ sO
luong cira 1y nudc ¢ mic toi thleu dé giam
chi phi. O hé théng tudi bang dudng dng & cac
quéc gia dang phat trién, st dung lao déng thu
cong thi qui mo tor 1+2ha (Laycock, 2007).
Nghién ctru vé hé théng tudi bang duong ng
0 Viét Nam hién nay con kha han ché. Trong
s6 d6, theo Nguyen Thi Kim Dung (2014) a6i
v6i hé thdng tudi bang duong ong qu1 mo nho o
khu vuc MNPB cach bd tri mdi tuyen ong
chinh c6 thé phu trach tuéi 5-30ha, dng nhanh
phu trach tudi 1-3ha va khoang cach 50m bd tri
mot cira lay nuéc. Theo giai phap bd tri khu
tudi trong dé xuat (Hai, 2024), qui m dién tich
phu trach ciia mdi ctra ldy nude 1a kha 1on (7
ha=21 ha), chua phu hop véi khuyén nghi cta
mot sd nghién ciru & trong va ngoai nudc va
thue té ctia ving do d6 can thiét phai b tri lai.
Theo quy mo thira ruéng duogc dé xuét & muc
2.1, khu tudi bao gdm 117 cira 14y nuée c6 qui
md binh quan 0,91ha. Péi v6i khu vuc trong
lia binh quén 14 0,44 ha, 16n nhét 1 0,83 ha va
nho nhét 14 0,2ha. Qui md phd bién nam trong
khoang 0,3+0,5ha. Mgt s6 ctra o qui mo 16n
hon 0,5ha nam & khu vuc rudng bac thang cod
dd doc 16, dién tich tudi ndm xen kep, ranh
gidi phirc tap va kho ap dung kich thude dong
rudng tiéu chuan. Pdi voi khu vuce ciy an qua,
cdy cbng nghi¢p qui mé binh quan cua léy
nuée 1a 1,62ha, 16n nhat 14 2,31ha va nhé nhét
14 0,82ha trong d6 phd bién nam trong khoéng
1,0 +~2,0ha (Bang 1). Phuong 4 an thiét ké mang
luoi dudng ong st dung ngudn nudc tu sudi
Nam Cb6 cach cau Bung Lao 1 42km vé phia
thuong lwu. Hé thdng cong trinh gdm tram
bom, bé chira, mang IuGi duong ong va 117
ctra ldy nudc. Vi tri cac cira ldy nude, ngudn
nudc va cac thira rudng duge tich hop trén ban
dd QGIS (Hinh 3).
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Bang 1: Phéan chia khu tw6i va bo tri thira rudng & khu xay dung mé hinh

.| Dién tich | Sé thira | Diéntich thuaruong (ha) | 500,
TT | Khu tudi n Binh . . P
(ha) rugng quin Lén nhit | Nho nhdt | €Ay trong
1 Khu 1 16.63 36 0.46 0.58 0.20 Lua
2 Khu 2 10.38 24 0.43 0.57 0.22 Lua
3 Khu 3 43.60 26 1.68 231 0.94 CLN*
4 Khu 4 21.88 14 1.56 2.27 0.82 CLN
5 Khu 5 13.48 17 0.79 1.85 034 | Laa, CLN
Tong cong 105.97 117 0.91
Ghi chu: CLN*: Ca phé, cay an qua,
IQ'IJ;U&t ‘ ’;“J}ms = KHU TUO 4 s
KHU TUO1 5 ,. -:. e ‘- KHUTUONS 53
ey, : i)
Bl AT L T s
Ghi chid P e w Ghi chil
Ranh gidi khu tuéd e = Ranh gidi Khu tudi -
—— Ranh giti thira rugng —— Tuybn vit cin

@ Ciratlly i

Hinh 3: Bo tri cac thira ruong va ciea lay nuoc

Hinh 4: So do cac vat can

b) Xdc dinh cdc vit cdn Bung Lao (cii), tru sé cong an xa, san van
dong va cho dan sinh va (ii1)) Cac ao nudi
tr@)ng thuy san. Cac vat can nay duoc khoanh
vung va dua vao ban dd QGIS phuc vu phan
tich (Hinh 4).

3.2. Kiém dinh thuit toan
Bang 2: Két qua kiém dinh chiéu dai tuyén dng theo mé hinh Geo-MST

Theo két qua khao sat cho thay khu vuc
khoéng chiu &nh hudéng cua 1 lut, cac vat can
anh hudng dén bd tri tuyén dng duoc xac
dinh bao gdom: (i))Nha ctra, khu dan cu tap
trung; (ii) Tuwong dai liét si, tru s6 UBND xa

TT Noi dung Hién trang MST Chénh léch Sai sb
‘ - (m) (m) (m) (%)
1 | Chiéu dai tuyén 6ng chinh 2070.32 2013.44 56.88 2.7%
2 | Chiéu dai tuyén 6ng nhanh 2524.15 2556.28 -32.13 -1.3%
3 | Chiéu dai tong thé 4594 .47 4569.72 24.75 0.5%
Trén co s6 dir liéu dau vao gdbm ngudn nude, 1a 4.594,47m, chiéu dai oéng chinh 1a

2.070,32m va dng nhanh 1a 2524,12m cho thy
ty 1é phan tram sai s vé chiéu dai tuyén 6ng 1a
0,5% trong d6 6ng chinh 1a 2,7% va 6ng nhanh
1a -1,3% (Bang 2, Hinh 4&35). Mtrc d6 sai s6
chép nhan dugc, dam bdo tin cay trong cac
phuong an phén tich tiép theo.

vi tri cac ctra lay nudc va so do tuyén 6ng cua
du an thiét ké hién trang dugc thiét lap va dua
vao mo hinh phan tich Geo-MST cho két qua
chiéu dai tuyén ong 13 4.569,7m trong d6 chiéu
dai 6ng chinh 1a 2.013,4m va 6ng nhanh 1a
2.556,28m so v6i du 4n 1a chiéu dai tuyén 6ng
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Cira I8y nudc

Hinh 4: So @6 thiét ké hién trang tuyén ong

3.3. B6 tri tdi wu mang luéi duong dng

Céc kich ban phan tinh tuyén dng t6i wu theo
Geo-MST dugc gia thiét theo cac tham sé dau
vao gom: (i) Cura liy nudc; (i) Vat can; (iii)
Pinh huéng tuyén dng theo duong giao thong,
yéu cau quan Iy van hanh. Céc phwong 4n
phan tlch gom: (i) Phu(mg an 1: B6 tri toi wu
tuyén Ong khong xét dén anh huong cua cac
vat can (PA1); (ii) Phuong an 2: B6 tri tdi uu
tuyén Ong co xét dén anh hudng cua cac vat
can (PA2) (111) Phuong an 3: B6 tri t6i uu
tuyén dng xét dén vat can va dinh huéng tuyén
theo cac duong glao thong (PA3) va (1V)
Phuong 4n 4: Bb tri t01 uu tuyén ong xét dén
vat can, huéng tuyén theo cic duong giao
thong va yéu cau quan 1y van hanh (PA4).

e Két qua phan tich theo cac phuong an duoc
thé hién ¢ bang 3 va bang 4. Khi chua xét dén
cac vat can, chidu dai tuyén dng tdi thiéu la

Hinh 5: So d6 tuyén ong kiém dinh

9.027,4m. So v6i PA1 thi chidu dai & PA2 ting
thém 387,2m (khoang 4,2%), PA3 1a
10.987,8m (19,3%) va PA4 la 2.105,98m
(21,9%). O PA1 va PA2 chiéu dai tuyén ong
ting khong dang ké do da phan cac khu tudi
nam & khu déan cu thua thét va c6 it vat can.
Céc thay d6i chu yéu ¢ trén tuyén 6ng chinh.
Dé b sung cac phan tich hiéu qua co thé chia
Vét can lam 2 loai: (i) Vat can khf)ng cho tuyén
ong bang qua va (ii) Vat can co thé cho tuyen
ong di dé phan tlch hleu qué vé chi phi.

e PA3 bd tri tuyén dng doc theo cac dudng truc
giao thong, duong ndi dong, cac bd 16, by thira
cho két qua chiéu dai tuyén 16n hon PA1 &PA2
nhung s& gidm dang ke chi phi giai phong mét
bang, dén bu hoa mau, thuan tién thi cong ciing
nhu cong tac kiém tra cong trmh O phuong an
nay, viéc lya chon huong tuyen phu thudc vao
kinh nghiém ky thuat ctia nguoi thiét ké.

Bang 3: Tong hop két qua phén tich tuyén 6ng theo 04 phwong an

o Téng chiéu Tuyén 6ng Tuyén 6ng Tuyén6ng | Matdoong | Mat doongcip
TT Phuonégcaﬁl phan tuyén ong cip 1 cip?2 cip3 binh quéin 3 binh quén
(m) (m) (m) (m) (m/ha) (m/ha)
1 Phwong én 1 9,2074 2,397.0 2,1299 4,680.5 86.9 42
2 Phwong 4n 2 9,595.3 1,6154 1,831.8 6,148.2 90.5 58.0
3 Phwong 4n 3 10,987.8 1,591.5 29114 6,484.8 103.7 61.2
4 Phwong 4n 4 11,2234 1,5414 2,067.8 76142 1059 71.9
Bing 4: Dic diém cira iy nuéc theo 04 phwong 4n
TT Phuong 4n phan tich | TéngsSciaxé | Soclaliynusctirtuyéncip3 | SSciaAynudetiryéncip2 | Soclaliynusctirtuyéncip [
1 Phwong én 1 117 74 26 17
2 Phwong én 2 117 86 20 11
3 Phwong én 3 117 103 10 4
4 Phwong 4n 4 117 110 4 3
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Hinh 7: So d6 tuyén éng Phuong dn 2

Hinh 8: So d6 tuyén éng Phuong dn 3

e PA4 x4c dinh chiéu dai tuyén dng 16n nhat
s0 vOi cac phuong an con lai nhung c6 uu
diém la phan chia khu tudi 1o rang, khong co
su chéng l4n vé dién tich phuc vu. Hau hét cac
ctra ldy nudc nam & tuyén cp 3 thuan tién cho
cong tac kiém tra, van hanh, d& tao duoc d@)ng
thuan va gin két trong cong ddng. O phuong
an nay, ngoai kinh nghiém vé k¥ thuét thi nha
thiét ké phai co hiéu biét nhét dinh vé cong tac
quan 1y khai thac cong trinh. Pay ciing ¢ thé
13 xu thé trong thiét ké, hién dai hoa cong trinh
thuy loi.

o K&t qua phén tich cung véi cac tham s6 dau
vao dugc hién thi trén ban db dia 1y s& gitp ich
cho chu dau tu xem xét, tham van cac bén lién
quan va cong dong dan cu quyét dinh dugc
phuong an lya chon hop Iy ¢ cac khu tudi.

4. KET LUAN
Bai béo da 4p dung thanh cong cu hd tro b tri

TAP CHI KHOA HOC VA CONG NGHE THUY LOI SO 94 - 2026

Hinh 9: So d6 tuyén éng Phuong dn 4

tuyén ong MST tich hop véi QGIS cho khu
tudi xa Bng Lao, tinh Dién Bién. Kiém dinh
két qua chiéu dai tuyén 6ng so vai thiét ké
hién trang sai s6 ¢6 chi la 0,5% cho théy viéc
ap dung cong nghé dam bao tin cdy. Cac
phuong an phan tich duogc thiét 1ap dua trén
quy hoach lai ddng rudng dé bé tri cac cia liy
nuodc, xac dinh cac vat can, dinh huéng tuyén
ong theo dudng giao thong thuan loi cho cong
tac thi cong, kiém tra cong trinh va cac yéu
cu quan 1y van hanh hiéu qua cong trinh sau
dau tu. Vi qui md cira ldy nude sip si 1,0ha
cho két qua chidu dai tuyén ong t6i thiéu ¢ hé
théng 14 9.207,4m va dé phu hop véi yéu cau
quan 1y van hanh thi chiéu dai tuyén ong la
11.223,4m. Két qua hién thi tryc quan giup
cho tu van, chi dau tu va cac bén lién quan
xem xét, tham van va lya chon dugc phwong
an thiét ké phu hop.

Céc két qua nay khang dinh cong cu MST tich
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hop GIS hd tro hiéu qua trong viéc lya chon mo rdng, Kkét hop voi cac md hinh thuy luc,
phuong an quy hoach thiét ké mang ludi  tinh toan chi phi dau tu nham hoan thién hon
duong 6ng tudi, tiét kiém chi phi va thoi glan cong cu hd tro ra quyét dinh trong quy hoach
phan tich. Trong tuong lai, nghién ctru c¢6 thé  thiét ké hé théng tudi bang duong obng.

TAI LIEU THAM KHAO

[1]
(2]
(3]

[4]

[5]

[6]

[7]

(8]

(9]
[10]

[11]

[12]

[13]

36

WWAP. The United Nations World Water Development Report 2015: Water for a
Sustainable World; WW AP: Paris, France, 2015. [Google Scholar]

Ioan Sarbu Adriana Tokar (2018). Water Distribution Systems: Numerical modelling and
optimization. Polytechnic Publishing House, Timisoara, RomanialSBN: 978--606-35-0207-1

Jimenez-Bello, M.A.; Lopez-Pérez, E.; Manzano-Juarez, J.; Palau Estevan, C.V.; Royuela-
Tomas, A.; Intrigliolo-Molina, D.S. Assessing irrigation performance in a citrus irrigation
district using geographic information systems and remote sensing data. Ital. J.
Agrometeorol. 2015, 3, 104-109. [Google Scholar]

Umesh Balu Kadam, Kedar Bapusaheb Gaikwad, Swapnil Santosh Jadhav, Swapnil Ramu
Pawar (2020). Pipe distribution network for irrigation system. International Journal Of
Current Engineering And Scientific Research. ISSN (PRINT): 2393-8374, (ONLINE):
2394-0697, VOLUME-7, ISSUE-6, 2020.

Tariq, S.; Hu, Z.; Zayed, T. Micro-electromechanical systems-based technologies for leak
detection and localization in water supply networks: A bibliometric and systematic
review. J. Clean. Prod. 2021, 289, 125751. [Google Scholar]

Prieto, M.A.; Murado, M.A.; Bartlett, J.; Magette, W.L.; Curran, T.P. Mathematical model
as a standard procedure to analyze small and large water distribution networks. J. Clean.
Prod. 2015, 106, 541-554. [Google Scholar] [CrossRef]

Murat Caligkan, Berk Anbaroglu (2020). Geo-MST: A geographical minimum spanning
tree plugin for QGIS. SoftwareX Volume 12, July—December 2020, 100553.
https://doi.org/10.1016/j.s0ftx.2020.100553

FAO (2000). Performance Analysis of On-demand Pressurized Irrigation Systems.
Irrigation and Drainage Paper 59.

FAO (2007). Handbook on Pressurizes Irrigation Techniques, 2nd edition.

Adrian Laycoc (2007). Irrigation Systems: Design, Planning and Construction. ISBN-13:
978 184593 2633;

Nguyén Thi Kim Dung (2014) Béo céo téng hop d¢é tai: "Nghién ctru dé xut cac giai phap
cong nghé vé co s ha tang (thuy loi va cip nudc sinh hoat) phuc vu xdy dung nong thon
moi vung trung du, mién nui phia Bic"

Ding Minh Hai (2024). Bao céo chuyén d& Pé tai nghién ciru khoa hoc cip Bo: “Nghién
ctu xdy dung bd tiéu chi, hu('mg‘ dan k¥ thuat st dung dudong 6ng7dén nudc trong cong
trinh thuy lgi vung trung du va mién nai. B Nong nghi€p va Phat trién ndng thon.

Tong cuc thuy loi (2020) S6 tay hudng dan hoan thién thuy loi noi dong cho ving trung
du va mién nui phia Béc.

TAP CHI KHOA HOC VA CONG NGHE THUY LOI SO 94 - 2026



