MO HINH QUAN LY VAN HANH HE THONG TUOIT
THEO SO LIEU QUAN TRAC

Ngé Ping Hai'

Tém tit: Hién nay, cong tac quan 1y van hanh (OLVH) hang ngay cac hé thong twéi (HTT) & Viét
Nam hau nhw hoan toan thue hién theo ké hoach lap san tir dau vu tudi hodc theo kinh nghiém dinh
ky cdc dot twi. Trong thue té, cdc yéu té khi twong thay doi thwong xuyén do dé nhu cau nwée ciia
cdy trong sé khdc so véi két qua tinh todn khi ldp ké hoach dau méi vu. Mat khdc, do nguon nuée
thay doi hang ngay nén diéu kién, kha nang ldy - cap nuwde cia cdc cong trinh dau moi va cdc cong
trinh trén HTT ciing khac nhiéu so véi sé liéu khi lap ké hoach. Mét diéu thuc té nita ld trong quad
trinh QLVH thuong khéng cé day di cdc théng tin quan trdc phan hoi vé 16p nwde mdt rudng va do
am trong tang ddt nuéi cdy nén viéc van hanh cic HIT khong hop Iy gdy ra tinh trang bom nudc,
ldy nuwdc khéng hiéu qud, chi phi QLVH I6n va ndng sudt cdy trong khéng cao... Bai bdo nay trinh
bay két qua nghién ciru xdy dung mé hinh quan Iy van hanh HTT theo sé liéu quan trdc thuc té.

Mouc tiéu nghién ciru ciia dé tai “Mo hinh quan 1y vdn hanh hé thong tudi theo s6 liéu quan trdc* la
dé xudt va xdy dung mot mo hinh maoi vé cdp nhdt 6 liéu quan trdc thuc té, tinh todn va t6 chirc
thuc hién quan ly van hanh theo huwong hién dai hod nham ndng cao hiéu qua kinh té - ky thudt cua

cac HTT. Ngi dung va két qua nghién ciru bao gom:

- Co 56 khoa hoc va thuc tién vé quan ly van hanh cac HTT theo 56 liéu quan trdc thuc té.

- Xay dwng va g dung mé hinh quan Iy vdn hanh HTT theo s6 liéu quan trdc thue té...

Twr khoa: Hién dai hoa quan 1y van hanh, sb liéu quan tric, giam sat va diéu khién, Internet.

1. MO PAU

Hién nay, cong tdc quan ly van hanh hang
ngdy cac hé thong tudi (HTT) ¢ Viét Nam hau
nhu hoan toan thuc hién theo ké hoach lap san
tr dau vu tudi hodc theo kinh nghiém dinh ky
cac dot tudi. Thong thudng, trong qua trinh
quén ly van hanh (QLVH) d¢ it khi hi€u chinh
lai ké hoach van hanh cho phu hop v6i nhu cau
nude cua cdy trong va dé tiét kiém nudc, giam
chi phi QLVH ma chi diéu chinh ké hoach van
hanh trong mot sb truong hop quan trong nhu
mua 16n hay sy ¢ cong trinh,... Tinh trang trén
dan dén hiéu qua quan ly khai thac, van hanh
cac HTT con thép, chi phi QLVH 1én va ning
suét cdy trong khong cao,...

Trong thyc té, cac yéu t6 khi twong thay doi
hang ngay khac véi két qua du bao theo mo hinh
phan tich héi quy, do d6 nhu cdu nudc cua cay
trong s& khac so véi két qua tinh toan khi lap ké
hoach ddu mdi vu. Mit khéac, do nguén nudc
thay d6i hang ngay nén diéu kién, kha ning lay -

! Truong Pai hoc Thuy loi

cip nude cia cac cong trinh ddu mdi va cac cong
trinh trén HTT ciing thay d6i khong hoan toan
gidng nhu sd liéu khi lap ké hoach. Mot dicu
thyc té nita 1a trong qua trinh QLVH thuong
khong c6 day du cac thong tin quan tric, do dac
phan hdi vé 16p nudc mit rudng va dé 4m trong
tang dat nudi cay nén viéc van hanh cac HTT
khong hop 1y giy ra tinh trang bom nudc, lay
nude khong hiéu qua (lac thiéu, luc thira) va dan
dén nang suat cdy trong bi giam sit... Vi vy,
viée lap ké hoach quan ly van hanh HTT theo sb
liu quan tric thyc té 1a rat can thiét nham dap
tmg kip thdi nhu cdu nudc cia cdy trong, tranh
lang phi nudc va giam chi phi QLVH khi co6 sy
thay d6i ciia nhimg yéu td noi trén.

Trén thé gidi, mot s6 nudc nhu Hoa Ky,
Phap, Anh, Uc, Israel di quan tim nhiéu dén
viéc nghién ctru, a4p dung cdc mo hinh quan ly
van hanh HTT theo s6 liéu quan tric thuc té dat
hiéu qua cao. Phan 16n cac mo hinh QLVH d6
déu duoc thuc hién trén nén tang cong nghé
giam sat va diéu khién (SCADA) tu dong tir xa.
Tuy vy, mdi mot md hinh QLVH d6 chi co
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nhiing tinh nang va pham vi tng dung riéng cua
n6 véi nhitng diéu kién riéng biét nén khong co
mo hinh ndo c6 thé duoc tmg dung hoan toan
thich hop trong diéu kién Viét Nam.

Ngay nay, cong nghé thong tin va truyén thong
dang ngiy cang phat trién manh mé va duoc ap
dung sau rong trong moi linh vuc. Nhiéu tinh,
thanh phé da c6 chi truong tin hoc hoa va hién dai
hoa QLVH cic HTT... Bai bdo nay trinh bay két
qua nghién ctru mg dung mot s6 cong nghé thong
tin va truyén thong tién tién, hién dai dé xay dung
mdt md hinh méi phuc vu cho viéc QLVH cac
HTT theo s6 lidu quan tric thuc té.

Muc tiéu nghién ctru cia dé tai: “Mo hinh
quan 1y van hanh hé théng tudi theo sb liéu
quan tric* 1a dé xuédt va xdy dung, phat trién
mot md hinh méi vé cap nhat s6 liéu, phuong
phap tinh toan va t6 chirc thuc hién quan ly van
hanh HTT theo s liéu quan trac thuc té (thoi
gian thirc — Real-time) phu hop véi diéu kién
thuc t& & Viét Nam, tiép can theo hudng hién
dai hod nham nang cao hiéu qua kinh té - k¥
thuat cua cac HTT.

2. PHUONG PHAP NGHIEN CUU

Cac phuong phap nghién cuu da dugc st
dung bao gom:

- Thong ké, phan tich va tong hop céc so lidu
lién quan dén nhitng mo hinh quan 1y van hanh
HTT theo sb liéu quan trac thyc té hang ngay.

- Lap trinh xay dung trang web va co s¢ dir licu
truc tuyén hd tro cong tac hién dai hoa quan ly véan
hanh cac HTT theo 6 liéu quan tric thuc té.

- Phuong phap du bao thich nghi - M6 hinh
ARIMA.

- Thir nghiém lép trinh tng dung cac giao
thirc két ndi, cong nghé giao tiep WebSockets,
MS SignalR dé truyén va thu nhan dit liu
GS&DK cac HTT qua mang Internet va mang
vién thong di dong toan cau (UMTS) 3G/4G.

- Thir nghiém va kiém chimg tmg dung mé hinh
quan 1y van hanh HTT theo s6 lidu quan tric thuc
té @ HTT Phu Sa, Ha Noi nam 2013 va 2014.

3.KET QUA NGHIEN CUU VA THAO LUAN

3.1. Co s& khoa hoc va thuec tién vé quan ly
van hanh hé thong tw6i theo s6 liéu quan trac

3.1.1. Co s6 thuec tién

Noi chung, phuong thic QLVH cac HTT
hién nay cia cac cong ty quan ly khai thac cong
trinh thay lgi (QLKT CTTL) van duy tri theo
mo hinh truyén thong: 1ap sin ké hoach tudi tmg
v6i mot hodc vai mirc bao dam tudi (tan sudt)
nao do6. Sau do, trong qué trinh thyc hién ké
hoach dung nudc (KHDN) tién hanh thu dong
hiéu chinh lai ké hoach cung cip nuéc va ké
hoach chay may, m& cbng ldy nudc tuy thudc
theo su dién bién cua thoi tiét, kha ning cip
nude va nhu cau nudce cia hé théng... Viéc diéu
chinh d(’) thuc té kho c6 thé tranh khoi tinh trang
cung cap nuO'c qua du thtra hodc qua thiéu nude
so voi nhu cau nudc cua cdy trong; lang phi
nudc, dién ndng va tang chi phi QLVH,... Gap
ndm mua thudn gié hoa thi lugng nudc tudi co
thé it, nguoc lai néu thoi tiét khic nghiét s¢ lam
cho luong nudc tudi tang 1én rat nhiéu...

Pé ¢ co sd va sb lidu thuc té vé nhiing ton
tai néu trén, dé tai nghién ctru nay da str dung sb
liéu QLVH thuc té hang nim cia Cong ty
TNHH MTV dau tu va phat trién thay loi Song
Tich dé tinh toan so sanh téng luong nudc tudi
va chi phi QLVH cua Cong ty voi truong hop
tinh theo sb lidu quan tric khi tuong, thuy van,
16p nuéc mat rudng hang ngay:

- Véi céac tai li€u khi tugng, thiy van cép
nhat dén nam 2011, Cong ty TNHH Séong Tich
da lap ra ké hoach tu6i chi tiét cho vu chiém
nam 2012, két qua nhu sau:

Téng mirc tudi ca vy 1a 42.733.000 m’, tdng
sO ngay tudi 1a 87 ngay.

- Pé tai nghién ctru nay da tinh toan xac dinh
duoc téng luong nudce tudi cho vu lda chiém nadm
2012 dua trén sb lidu quan trac khi tuong, thiy
van, 16p nuéc mat rudng hang ngay la 4.490
m’/ha. Véi téng dién tich phu trach tu6i cia HTT
Phu Sa 1a 5.605 ha thi tong lugng nudc can cung
cap tai mat rudng 1a: 25.166.450 m’.

Nhu viy, luong nudc thuc té mit rudng ma
cdy trong can cung cip néu quan ly van hanh
HTT theo sb liéu quan tric khi tuong thuc té
hang ngay s& nho hon rat nhiéu so vdi ké hoach
ctia Cong ty lap san:

AW =42.773.000 - 25.166.450 = 17.606.550 m’.

Tuong tmg tiét kiém duoc: (42.773.000 -
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25.166.450)/42.773.000 = 41,2% so vé6i tong
mirc tudi theo ké hoach 1ap sin ciia Cong ty.

Tir d6 cho thiy: néu QLVH h¢ thong tudi theo
s lidu quan trac khi tuong, thily vin va 16p nudc
mit ruong lia thyc t& hang ngdy (d¢ dam bao
trang thai 16p nudc mat rudng (va do am dat) hang
ngdy nam trong pham vi cho phép ciia cong thirc
tuor1 tang san) s€ khong nhung déap tmg dugc nhu
cau nudc thuc té cua cay trong, tang nang suat cay
trong ma con tiét kiém duge nhiéu nude tudi va
giam rat dang ké cac chi phi QLVH hé thong. ..

Tuy nhién, muén QLVH hé thdng tudi theo s6
liéu quan tric thyc t& can phai c6 cach thic cap
nhat, tinh toan va xir Iy cac thong tin lién quan dén
sO liéu khi tuong hang ngay, nhu cau nudc cia
cdy trong va 16p nudc mat rong, 46 4m dét hang
ngay,... mot cach nhanh choéng, chinh xéc hon
thay cho viéc tinh toan gan nhu tha cong hién nay
& cac cong ty QLKT CTTL... Pong thoi, can phai
¢6 cac co so dir liéu dugc cap nhat va cac cong cu
phén tich s liéu, phuong tién truyén thong nhanh
chong, hiéu qua nhat. ..

3.1.2. Co so khoa hoc

Thyc té trong qua trinh quan 1y van hanh HTT,
cac yéu to khi twong, thily vin ngudn nuéc; dicu
kién, trang thai, kha nang lay - cap nudc cua cac
CTTL thay d6i khong hoan toan gidng nhu s liéu
tinh toan, du bao khi 1ap ké hoach. Mit khac, theo
quan diém hé thng cho thiy ba thanh phan co
ban trong cdu tric HTTL 1a hé théng CTTL,
ngudn nudc va cdy trong (cac nhu cau nudc) co
mdi quan hé hitu co 2 chiéu phtc tap nén ké
hoach ding nudc, ké hoach quan 1y van hanh
HTT da 1ap dau vu tudi khong con phu hop véi s6
liéu quan trac thuc té...

Thuyc chat cua bai toan (md hinh) quan 1y van
hanh HTT theo s6 liéu quan tric thuc té 1a phai
thuong xuyén cung cip nudc ding thoi diém,
dung khoang thoi gian cy trong can nudc va du
lwong nude theo nhu cau sinh trudng, phat trién
(theo nhu cong thirc tudi ting san). Vi vay, co
thé tong quat hoa bai todan QLVH theo sb liéu
quan trac thuc té nhu sau:

a) Ham muc tiéu:

Ham muc ti€u cua bai toan nay 1a chénh 1éch
giita tong lugng nudc do HTT cung cap tai mat

ruong cho cay tréng va tong nhu cau nudc thuc
té ciia cdy trong phai 1a nho nhat:

| Wee = Wye | — Min

Trong d6: W, 1a tong lugng nuéc do HTT
cung cép tai mat rudng.

Wy 1a téng nhu ciu nuéc thuc t& ¢ mat
rudng cua cac loai cdy trong.

b) Cac diéu kién rang bugc:

- Rang bugc vé l6p nuwoe mat ruong va do am
dat thue té hang ngay:

Lép nude mat rudng va do am dat thuc té hang
ngay trén déng rudng phai ludn luén nam trong
khoang cho phép ctia cong thirc tudi ting san:

[hmin] < hy < [hmaX] VA [Bmin] < Bi < [Prax]-

- Rang buoc vé lwong mua svr dung duoc:

Triét dé sir dung luong mua (hang ngay) sao cho:

> Psd; — Max

- Rang budc vé kha nang cung cdp nude cia
hé thong tioi:

Rang budc nay bao gom tat ca nhimg thong
s6 khéng ché vé sé may bom (n), sd cira cong
lay nuéc (ne), luu lugng ctia mot may bom (Qp),
luu lugng cua mot clra céng (Qc), luu lugng trén
kénh dan nudc (Qu):

n, < [mp]

Qv < [Qb]

ne < [nc]

Q. = [Qc]

Qc = [Q«l.--

Vi du: v6i HTTL Phu Sala: n,

Qv < 2,.8m’s

ng <2

Q. < 52m’/s

Qc < 11,8 ms...

¢) Cdc tham sé (bién) diéu khién:

- Céc tham sé diéu khién truc tié}? la: s
may bom lam viéc, luu lugng bom, thoi gian
bom nudc; d6 mo clra céng va thoi gian mo
cong lay nudc,...

- Céc tham sé diéu khién gidn tiép la: 16p
nuée mit rudng va do am dat thyc té hang ngay
trén dong ruong...

3.2. Nghién ciru xay dung mo hinh quan ly
van hanh hé thong two6i theo s6 liéu quan trac

3.2.1. Nghién ctru cdp nhdt cdac $6 liéu quan tric

Muén quéan 1y van hanh HTT mét cach tirc thoi

< 4
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hodc dinh ky theo sb liéu quan tric thyc té thi
trudc hét can phai cap nhat cac s6 liéu quan tric
can thiét mot cach lién tuc hodc tai nhiing thoi
diém nhét dinh trong ngay van hanh, bao gom:

- Luong mua,

- B9 sau 16p nudc mat rudng lua (tai mot sb
16, thira dai dién),

- Do 4m trong ting d4t 4m nudi cay (tai mot
s 10, thira va cay tréng can dai dién),

- Muc nude tai ngudn cung cip nudc (song,
hd hay bé hit tram bom,...),

- Muc nudc tai bé hut, bé xa cta tram bom,

- Mttc nudc tai thuwong Iuu va ha luu cac
cong trinh ldy nudc, didu tiét va phan phdi
nuoc,...

So d6 thuat toan cap nhap cac s liéu quan
tric duoc thé hién trén hinh 1.

Trong trudng hop quan trac, giam sat va diéu
khién tu dong tir xa, may chi web (webserver)
s¢ dinh ky gui nhilng “géi tin“ dén cac
modem/thiét bi truyén thong nhd giao thirc
Internet (TCP/IP) dé yéu cau ching giri vé céac
tri s6 quan tric duoc trén HTT (hinh 1), roi hién
thi 1én cac 6 trén giao dién “Giam sat va Diéu
khién* cua trang web
http:/ /www.hiendaihoaqlvh.com tai vi tri
quan tric turong g ngoai dong rudng.

Hinh 1: So do thudt toan cdp nhdp
cdc so liéu quan trdac

Trong trub*ng hop quan tric, giam sat va diéu
khién HTT bang thu cong, giao dién cép nhat
cac tri sd quan tric lén trang web

http:/ /www hiendaihoaglvh.com nhu trén
hinh 2. Truong hop nay, ngudi cap nhat cac tri
sO quan trac 1én trang web duoc cip quyén truy
cap tu trude.

[ EFerer
Eiy s

Ding by

Hinh 2: Giao dién web dung cho cdp nhat
cdc dir liéu quan trdc bang thii cong

3.2.2. Nghién ctru thiét Iap mé hinh quan ly
van hanh h¢ thong tw6i theo sb liéu quan tric

Co s¢ khoa hoc cho viéc xay dung mo hinh
quan Iy van hanh HTT theo s6 liéu quan tric 1a dua
trén phuong trinh can bang nudc mit ruong (ddi
voi lta nué‘c) phuong trinh can béng nudc trong
ting dat 4m nu01 cy (ddi v6i cay trong can) va can
¢l vao cac sO liéu quan tric thyc té vé 16p nudc
mat rudng (h;) cling nhu d6 am dat (Bei)- Khi d6 h;
va B dugc quan tric thyc té s& 1a sb lidu dau vao
cho mo hinh quan Iy van hanh HTT. Cac phuong
trinh can béng nudce s€ 1a co sé khoa hoc cho viéc
kiém tra “Yéu cau DIEU KHIEN HTT* va “Tinh
toan VAN HANH* nhu trén hinh 3 biéu thi mo
hinh quan 1y van hanh HTT theo s6 liéu quan tric...

Néu l6p nudc mat rudng quan trac thuc té tai
mdt thoi diém cia dinh ky quan tric nho hon 16p
nudce cho phép trong cong thirc tudi tang san ( he;
< [hmax]i ) thi quyét dinh bét dau mét dot tuwdi méi
v6i mirc tudi du kién 13 [hpe]i - he. Néu khong
phéi nhu vay thi mé hinh s& kiém tra xem d6 4m
trong tang d4t Am nudi cdy theo quan tric thuc té
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vao thoi diém d6 c6 nho hon do am cho phép
trong cong thirc tudi tang san (Bei < [Pmaxi ) thi
quyét dinh bat dau mot dot twdi méi voi mirc tudi
du kién 1a 10A ([Bmaxli - Bei) Hi.

LI =50

1 Sgaalm
ASPNET

o Comain e Mcmwe o =
i

e

Hinh 3: M6 hinh qudn Iy van hanh hé thong
twoi theo so liéu quan trdac

Truong hop 16p nudc miat rudng quan tric
thuc té d6 kha gan tri s6 [hmin];i trong cong thirc
tudi tang san thi trude hét du bao ETo hodc céc
yéu t6 khi tuong cho ngay hom sau roi tinh toan
h¢; cua ngay hom sau. Trén co s& d6 nguoi quan
1y s& ra quyét dinh ngay hom sau c6 bat dau tudi
hay khong. Néu phai tudi thi mirc tudi dy kién
13 [himaxJi+1 - heir1. Néu khong phai nhu vay ma
d6 am trong tang dat 4m nudi ciy quan tric thuc
té Bei cua ngay hom sau gﬁn VO Bix thi trén co
s d6 nguoi quan 1y s& ra quyét dinh ngay hom
sau c6 bat dau tudi hay khéng. Néu phai tudi thi
mirc tudi du kién 12 10A.([BmaxJi+1 - Beir1)-His1

Cubi cung cin cir theo cac quyét dinh vé ké
hoach tudi s& tinh toan duogc ké hoach quan ly
van hanh hé thong tudi. ..

3.3. Nghién ciru ung dung thir nghiém mo
hinh vin hanh hé thong tw6i theo sb liéu quan
tric tai hé thong twéi Phii Sa niim 2013 va 2014

Mb hinh quan 1y van hanh theo s6 liéu quan

trac da dwoc tng dung thir nghiém tai HTT Phu
Sa, Ha Noi dau nam 2013 va 2014. Két qua lap
ké hoach tudi nam 2013 voi tong mirc tudi cho
laa vu chiém 1a 2.490 m’/ha va tdng luong nudc
can cung cap 1a 1.395.645 m’.

So sanh véi ké hoach tudi vu chiém (bong
Xuan) nam 2013 do Cong ty TNHH MTV So6ng
Tich tinh toan thi tong lwong nudc tu(')'i mat
rong cho HTT Phu Sa 1a 2.247.118 m’ umg véi
cung dién tich trong lua 1a 5.605 ha Nhu Vay,
luong nude thyuc té ma cay trong can cung cap
khi quan ly van hanh HTT theo s6 lidu quan tric
thyc té hang ngay nho hon nhiéu so véi ké
hoach ciia Cong ty dau vu:

AW =2247.118 m’ - 1.395.645m’ =851.473 mn’.

Tuong tmg tiét kiém duoc: (2.247.118 m’® -
1.395.645 m’ ) / 2.247.118 m® = 37,89 % so vdi tong
muc tudi theo ké hoach ciia Cong ty 1ap trudc. ..

Vi laa chiém nam 2014, theo sb liéu quan
tric thuc té& duoc cap nhat dinh ky tor xa qua
trang web http:/ /www hiendaihoaqlvh.com
gitip cho phan mém tinh toan (kém theo md
hinh) da xac dinh dugc lugng nudc tudi va so
sanh vé6i 6 dot tudi (song hanh, c6 hidu chinh ké
hoach dung nuéc) cho thdy: luong nudc tudi
theo m6 hinh c6 thé tiét kiém duoc 1a 25,98 %.
Néu so véi ké hoach ciia Cong ty da lap tir dau
ndm thi tiét kiém duoc 32,4%.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

- Nhitg mé hinh cong nghé giam sat, diéu khién
HTT va céc hé théng SCADA da va dang dugc tng
dung & nudc ta hién nay chua dap tmg duoc yéu cau
QLVH céc HTT theo s6 liéu quan trdc thyc té (thoi
gian thyc) va kho ¢6 thé dugc pho bién rong rai.

- Mb hinh quan 1y van hanh hé thong tudi
theo s6 liéu quan tric thuc té da duoc dé xuat
trong bai bao nay s€ cho phép cap nhéat thong tin
ture thoi, tinh toan 13p va thuc hién ké hoach tudi
va ké hoach van hanh kip thoi, sat thue voi cac
diéu kién thuc té vé thoi tiét, nguén nudc nhu
cau nudc cia cdy trong,... Nho d6 s& nang cao
hiéu qua kinh té - k¥ thuat ctia cac HTT va giam
dang ké (trén 25%) chi phi QLVH.

- Két qua nghién ctu va tmg dung thu
nghiém mo hinh quan 1y van hanh hé thong tudi
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theo sb lidu quan tric tai HTT Phu Sa, Ha Noi  trién mé hinh quan ly van hanh HTT theo )

cho thiy tinh kinh té - k¥ thuat va tinh kha thi liéu quan tric can duoc mg dung thir nghiém

cao cua mo hinh... trén mot sé6 HTT c6 diéu kién tu nhién va thé
4.2. Kién nghi loai cong trinh khac nhau trudc khi dua vao ung
Céc két qua nghién ciru vé xdy dung va phat  dung rong rii.
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Abstract
MODEL FOR OPERATION AND MANAGEMENT OF IRRIGATION SYSTEMS
BASED ON REAL-TIME MEASURED DATA

Nowadays, daily operation and management (O&M) of irrigation systems (ISs) in Vietnam are
mostly implemented according to established plans just before irrigation seasons or based on
experiences of fixed irrigation intervals. In fact, various changes of meteorological factors result in
changes in crop water requirements which are different from those calculated just before each
irrigation season. Otherwise, daily changes of water resources lead to changes in conditions and
water supply capacities of headworks and structures on irrigation systems which are also different
from the data used for making the plans. Moreover, the fact is that there is often not full of feedback
from real-time measured data on field water levels and soil moistures in root zones. Therefore,
daily O&M of irrigation systems is often not reasonable and causes an ineffective water supply,
high costs and low crop yields, etc. This paper presents the research results in the creating of the
model for O&M of irrigation systems based on real-time measured data.

The research objective of “Model for operation and management of irrigation systems based on
real-time measured data” is to propose and create a new model for updating real-time measured
data, calculating and organizing, implementing O&M towards modernzation in order to improve
the technical — economic efficiencies of ISs. The research contents and results consist of:

- The practical and scientific rationales for O&M of ISs based on real-time measured data.

- Creating and applying the model for O&M of ISs based on real-time measured data.

Key words: O&M modernization, real-time measured data, SCADA, Internet.
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