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NGHIEN CUU THi PIEM HIEN PAT HOA MQT SO TIEU CHI THUY LOI
PHUC VU CHUYEN DOI CO CAU CAY TRONG HO CHUA LAI BAY,
XA PHONG LAI, HUYEN THUAN CHAU, TINH SON LA

Nguyén Xuin Lam, Nguyén Thi Kim Dung
Vién Nuodc, Tuoi tiéu va Moi truong

Tém tit: Chuyen doi co cdu cdy trong trén dat nong nghiép la xu hirong tat yéu trong phat trién
néng nghiép bén vitng, ddc biét tai cac vung mién nui nhw Son La. Tuy nhién, hé thong cong
trinh thuy loi truyen thong chua dép iing 1ot yéu cdu vé tinh linh hoat va hiéu qua sir dung niroc
cho cdc cdy trong méi. Bai bdo nay mnh bay nghién citu hién dai hoa mot $6 tiéu chi thiy loi tai
hé chira Ldi Bay — mdt c¢ong trinh cap nuwde trong diém cho sdan xuat néng nghiép tai xa Phong
Lai, huyén Thugn Chau, tinh Son La. Két qua cho thdy viéc ndng cdp cdc tiéu chi nhuw hién dai
héa hé thong quan trac dw bdo, hé tro ra quyet dinh vdn hanh, gidm sat ding nuée dé qua do
ting néng lwc diéu tiét, kha ndng phan phéi nwée theo thoi vu, va vmg dung cong ngh¢ tw dong
hoa twdi c6 vai tro then chot trong viéc dam bdo hiéu quad sir dung nude, tir d6 hé tro chuyén doi
thanh céng co cdu cdy trong tai dia phirong.

T khéa: Hién dai héa, cong trinh thiy loi, hé chira Ldi Bay.

Summary: The transformation of crop structures on agricultural land is an inevitable trend in the
development of sustainable agriculture, particularly in mountainous regions such as Son La
province. However, traditional irrigation systems have not effectively met the requirements for
flexibility and efficient water use demanded by new crop types. This paper presents a study on the
modernization of selected irrigation criteria at Ldi Bay reservoir-a key water supply infrastructure
for agricultural production in Phong Ldi commune, Thudn Chdu district, Son La province. The
results indicate that upgrading criteria such as monitoring systems, forecasting capabilities,
decision-support tools for operation, and water use supervision-along with enhancing regulation
capacity, seasonal water distribution, and the application of automated irrigation technologies-plays
a critical role in improving water use efficiency. These improvements provide essential support for
the successful crop restructuring process at the local level.

Keywords: Modernization, irrigation system, Ldi Bay reservoir.

duoc liéu hodc ciy cong nghiép ngan ngay. Qué
trinh nay dugc ky vong sé€ giup nang cao thu nhép
cho nguoi dan, str dung tai nguyén dét - nudc
hiéu qua hon va thich tmg tot véi diéu kién thoi
tiét khic nghiét dang ngay cang gia ting.

1. PAT VAN DE

Trong bdi canh bién d6i khi hau, 4p luc dan sé va
yéu cdu nang cao hiéu qua st dung dat dai — tai
nguyén nudc, viée chuyén doi co cdu ciy trong
dang tro thanh xu hudng tit yéu trong chién luoc

phét trién nong nghiép bén viing tai Viét Nam.
Thay vi duy tri md hinh canh tac truyén thong
(chi yéu 1a lua) nhiéu dia phuong da va dang day
manh chuyen d6i sang cac loai ciy trong co gia tri
kinh t& cao hon, nhu cdy in qua, rau mau, ciy
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Tuy nhién, chuyen d6i co cau cay trong khong
chi 1a thay d6i giéng cdy trong ma con kéo
theo su thay doi toan dién trong phuong thirc
canh tac, lich mua vy va dic biét 1a yéu clu vé
tudi tiéu - cap nude. Trong do, hé thdng cong
trinh thuy loi - von duogc thiét ké chu yéu dé
phuc vu san xuét lta nudce - dang bdc 10 nhiéu
han ché trong viéc dap tmg nhu cau da dang
clia cdy trong moi.
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Theo bao cao cia B§ Nong nghiép va Moi
truong va mot sé co quan, trong giai doan
2015-2023, ca nuéc di chuyén doi trén
850.000 ha dat trong lua sang cay trong khac,
tap trung tai cic tinh Pdng bang séng Ctru
Long, mién Trung va Tay Bic. Tuy vay, nhiéu
vung sau khi chuyén dbi lai gip kho khin do
hé théng cong trinh thuy loi khong duge diéu
chinh twong ung [1,2,3,4]:

— Thiéu hé thong tudi phi hop véi cdy trong
can (cﬁn tudi nho giot, phun mua, hodc tudi
tiét kiém).

— Lich tuéi khong linh hoat, khong dap tng
dugc thoi diém sinh trudong cua cay trong moi.

— Cong trinh thuy loi bi xudng cap, that thoat
nude 16n, phan phdi nude khong dong déu
gilra cac vung canh tac.

— Thiéu thiét bi do dac, giam sat, diéu tiét va
quan ly tr xa, din dén van hanh kém hiéu qua.

Son La 14 tinh mién nui ¢6 tiém ning dat dai
16n, tinh d3 trién khai manh mé chuong trinh
chuyén d6i co cdu cdy trong, dic biét tai cac
huyén nhu Mai Son, Mdc Chau, Song Ma,
Thuén Chau... Theo S& Nong nghi¢p va Phat
trién Nong thon tinh Son La (nay 1a S6 Nong
nghiép va Mo truong Son La), dén nam 2023,
toan tinh da chuyen do6i trén 17. 000 ha dat
trong lda va cdy ngin ngdy sang trong ciy in
qua, cay dugc li¢u, rau mau, mang lai hi¢u qua
kinh t& cao hon tir 1,5-2 14n so véi trude. Tuy
nhién, ha tang thay lgi van 1a diém nghén 16n
nhét trong qué trinh nay. Cu thé:

— Hon 70% cong trinh thuy loi nho va vira tai
Son La dugc xay dyng tir nhitng nam 1990 tro
vé trudc, hién da xudng cap nghiém trong.

— Céc hé théng kénh muong chu yéu 1a kénh
dat, chua dugc kién cd hoa, gy thit thoat
nudc trung binh tir 25-40%.

— Thiéu céng trinh diéu tiét theo ving cay
tréng méi — cac cdy nhu xoai, nhan, chanh leo,
son tra... ¢6 nhu cau tudi khac biét hoan toan
voi lua.

— Van hanh, quan ly cong trinh thuy loi van
mang tinh thu cong, thiéu thiét bi cam bién,
khong c6 hé thong diéu khién tu dong hodc
quan ly theo thoi gian thuc.

Tir thyc tién ca nudce n6i chung va tinh Son La
noi rleng, c6 thé thay rang qué trinh chuyén
601 co cau cdy trong s& khong thé thanh cong
néu khong gan lién vé6i viée hién dai héa hé
théng cong trinh thuy loi [5]. Viéc nay doi hoi
cac tiéu chi méi vé hiéu qua st dung nudc, kha
ning diéu tiét linh hoat, cong ngh¢ giam sat —
tu dong hoa, va quan 1y phan cap theo vung
cy trong cu thé.

Do d6, nghién cuu vé viéc hién dai hoa mot sd
tiéu chi thiy lgi phuc vu chuyén d6i co cdu
ciy trong, dic biét tai nhimg cong trinh dién
hinh nhu ho chia Lai Bay (xi Phong Léi,
huyén Thuan Chau) Ia rit can thiét. Két qua
nghién ctru khong chi cé ¥ nghia thuc tién cho
Son La ma con c6 thé nhan rong ra céac tinh
mién nui phia Bic c¢6 diéu kién tuong dong.

2. MUC TIEU, PHUONG PHAP, KY
THUAT VA CONG NGHE SU DUNG

2.1. Muc tiéu

— Dénh gia hién trang hoat dong cta hé théng
thity loi ho Lai Bay.

— Xac dinh c4c tiéu chi can hién dai hoa nham
dap Gmg nhu cau chuyén doi ciy trong.

— Pé xudt va thi diém cac giai phap cong
nghé trong diéu tiét va phan phdi nude.

2.2. Phuwong phap nghién ctru

— Khao sat thyc dia: ddnh gia tinh hinh ho
chira, tinh trang hé thong dan nudc, cong trinh
dicu tiét.

— Phan tich s liéu thily van — khi tugng, nhu
cau nudc cua cac loai cdy trong méi.

— Thi diém lép dat thiét bi do muc nudc tu
dong, do mua, do khi tugng, tram do dung
nude thong minh.

— Panh gia hiéu qua qua mo hinh so sanh véi
phuong phap van hanh truyén thng.

2.3. Ky thuat va cong ngh¢ sir dung

Mot s6 ki thuat va cong nghé méi ap dung thi diém:
— D¢ tai thir nghiém cong nghé LoRA 433Mhz
trong két ndi cac tram do tai than dap dé chuyén
s lidu khong day vé tram trung tam.

— Thir nghiém tmg dung déng hd nudc thong
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minh dé€ theo doi tir xa viéc st dung nudc cua
cac ho dan.

— Thir nghiém hd tro van hanh diéu tiét dua
trén du b4o dong chay, ho trg van hanh diéu tict.

— Thir nghiém hd trg van hanh cap nudc dua
trén tinh toan nhu cau nudc st dung Penman
thoi gian thuec.

3. KET QUA NGHIEN CUU
3.1. Hién trang h¢ thong thiy loi ho Lai Bay

Ho chita Lai Bay, xd Phong Lai, huyén Thuan
Chau, tinh Son La la c6ng trinh phuc vu chuyén
doi co cau cay trong, cap nudc tudi cho 30ha lta
2 vy, tudi am 468ha che, ca phé, 7ha nuoi trong
thiy san cua xa Phong Lai, 200ha ciy cong
nghiép dai ngay cua xa Chiéng Pha, va tao
ngudn nudc sinh hoat cho hon 7000 ho dan. Sy
van hanh ciia hd chira di 1am thay da doi thit doi
song va kinh té dja phuong.

Cong trinh c6 dang dap dat, dung tich hitu ich
khoang 1,3 triéu m>, dap tran ty do dang mo
vit. Cong trinh khéi cong ndm 2009, dua vao
sir dung nam 2013 cip nudc dang duong ong
ap lyc dén cac ho, tuy nhién, hé théng quan
trdc, van hanh diéu tiét nude lai hoan toan thu
cong dan dén nhimg kho khian vé ning luc
diéu tiét, hd trg van hanh tudi t6i vu, giam sat
ding nuéc nham nang cao y thirc hi¢u qua sir
dung nudc. Ping trude yéu cau can tiép tuc
mo rong dién tich phuc vu chuyén d6i co cau
cdy trong, tinh hinh thoi tiét va bién doi khi
hau that thuong, dia ban 16n véi hon 40km
duong ong ap luc, nhan luc van hanh mong (4
nguoi) da tao ra khong it khd khén trong
nhitng nim gan day [6,7].

3.2. Cic tiéu chi thiy lgi cin hién dai héa

Tiéu chi 1: Hién dai héa hé thdng quan tric khi
tuong, thiy van tai dap. Cu thé la:

Lép dat mot tram quan tric muc nude tu dong
tai than dap: HO Lai Bay c6 dic diém mai dbc
thoai 16n, cbng liy nuéc dang céng ngdm
D600, khong c6 thap van, 2 giai phap do muc
nudc tuy dong da duoc xem xét (Hinh 1,2):

— Do khong tiép xtc radar: Uu diém do chinh xac
cao, do 6n dinh khong phu thudc di€u kién moi
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trudng, tudi tho 16n. Nhuoc diém 1a kho dat duogc
vi tri 6 di€m nhin t6i da, chi phi van con cao.

— Do muyc nudc dang ap luc: Uu diém d6 chinh
xac dat yéu cau (d6 chinh x4c lem, quy chuan
KTTV), chi phi thip, d& lip dat. Nhuoc diém:
Phai bao du’Gng dinh ky, tudi tho khong cao.

Hinh 1: Hé6 ddp ddt mdi thodi m = 3-3,5.
Céng ldy nudc la dwong ong dp luc D 600,
khong co thap van . Khoang cach giita cdc vi
tri nhu tran, nha diéu hanh, diém diéu hanh
twong doi xa tir 200-300m khéng thudn loi di
dady két noi cac cam bién

il %
[
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Céam bién myc nudc kiéu radar Céen bidn myc nude kifu dp sudit
dd chinh xac cao

Hinh 2: Cam bién myc nudc radar (trai), cam
bién muc nwoc ap luc (phai)

Sau qué trinh danh gia can nhéc, do han ché
chu yéu 1a khong tim dwoc diém dat radar phu
hop, nhom nghién ctru da lya chon gidi phap
do ap lyc v6i voi nhitng bd tri tao thuan loi
cho qué trinh duy tu bao dudng sau nay.

Giam sat luu lugng qua cong ldy nudc: Cong
ldy nuéc & dang cong ngam duong kinh
D600mm, vat liéu gang, dé giam sat luu luong
hiéu qua dam bao d6 chinh xéac hop 1y, tudi tho
cao, chi phi thap nham dé dang nhan rong sau
nay. Nghién ctu dé xuét st dung cam bién
siéu am dang cdp. Nguyén 1y cam bién nay la
dau ro ha luu s& phat ra mot chum séng am,
qua trinh dong chay s& lam thay d6i tin hiéu
nhéan duoc tai dau ro thuong luu. Sy thay ddi
nay duoc dau thu giai ma va quy déi thanh van
tdc dé ra luu lugng. (Hinh 3) [8]
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Giam sat mua va cac yéu to khi twong khac:
Pé giam sat mua tai hd chira nhom nghién ciru
da dé xuit st dung cam bién do mua dang
chao 1at, 1a mot thiét bi do phd bién trén thi
truong, c6 do chinh xac phu hop, tudi tho cao,
d& bao dudng. Bén canh mua, dé giam sat cac
yéu t& khac phuc vu cho qué trinh tinh toan
nhu ciu nudc theo phuong phap PENMAN
(FAO,56), dong thoi phuc vu giam sat cac yéu
to khi tuong nong nghiép cho hé thdng cay
trong ha du, , nghién clru dé xuat can giam sat
thém cac yéu to nhu toc do gid, huong gio,
nhiét, am, ap sudt khong khi, buc xa tong. [9]

Datalogger: La thiét bi két ndi, diéu khién
cac cam bién va thuc hién truyén tin vé may
chi. Nghién ctru da su dung datalogger dong
“all-in-one” di tich hop sin pin, mach sac,
module truyén thong 4G, do Vién Nudec,
Tu6i tiéu va Moi truong nghién ctru ché tao
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nam 2021 [3] tai tram khi tugng cling la tram
trung tam.

Cong nghé LORA 433Mhz: Cong nghé LoRa
433MHz 1a mét giao thic truyén thong khong
day tam xa, tiéu thu nang luong thép, hoat
dong trén dai tan sé 433 MHz, duoc sir dung
phd bién trong cac tmg dung IoT (Internet of
Things), cam bién tir xa, va mang ludi khong
day di¢n rong (LPWAN — Low Power Wide
Area Network), cho phép truyén dir liéu &
khoang cach xa (2-10 km) vé1 muec tiéu thu
dién cuc thép. Pham vi cac diém dat tram muc
nudc va luu lugng khoang tir 200-500m so véi
tram khi tuong (trung tdm), dia hinh khong
phu hop dé kéo day, nghién ctru da thir nghiém
tmg dung cong nghé két nbi nay dé cac tram
muc nuéc va luu luong truyén sb liéu do vé
tram trung tim (tram khi twong), va ddng bod
day s6 lidu 1én cloud.

Ve out
- D80 ro dong chp

Hinh 3: Cam bién luu heong siéu am dang cdp cho dwong ong

(a) Tram do myc nudc kiéu ap luc

(b) Tram khi hau (trung tam)
Hinh 4: Cac tram quan trdc muc nude, leu lwong, khi twong tai dap,
két néi LORA véi nhau, chay pin mdt troi va két néi cloud 4G dam bao vin hanh
trong cac diéu kién mat dién, thién tai xudt hién

RS0 Chua Dot e
T I Chiw

(¢) Tram do luu lugng ducmg ong
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Ti€u chi 2: Hién dai héa giam sat dung nudc
ha du

Cong trinh di vao hoat dong tir nam 2013, sau
mot thoi gian van hanh khai thac cong trinh,
cong tac quan 1y, didu tiét nude gip nhiéu kho
khin do luong nuéc dén timg ho khong dugc
kiém so4t, ngudi dan tuy tién st dung, gdy that
thoat 16n, din dén cac ho cudi ngudn thiéu
nudc st dung... Pé khic phuc tdn tai trén,
thang 10/2015, S6 NN&PTNT da giao cho Chi
cuc Thuy loi Son La xay dung m6 hinh quan
ly tudi tiét kiém nudc ho Lai Bay, bao dam
cép nude cho 332 hd, véi dién tich tudi Am
240 ha va cip nudc sinh hoat cho 1.750 nhan
khau ctia 4 ban: Kién Xuong, Pong Quan,
Mudng Chién 1, Co Lay (Phong Lai). Trong
d6, Nha nudc dau tu dong hd do nudc va cac
phu kién kém theo, tri gia hon 500 triéu dong,
nhan dan dong gop xay dung tuyén dng tir sau
dong ho vé ho, tong kinh phi hon 400 tri¢u
déng; thanh lap td thiy ndng lam nhiém vu
quan 1y, van hanh diéu tiét ngudn nudc. Pay 1a
md hinh cdp nudc twdi am dau tién duge dau
tu hoan chinh, déng bd, quan 1y duoc lugng
nude tudi bang dong hd do nude dén timg hod
gia dinh, giip nang cao y thitc cua nguoi dan

T B

(a) So dd giai phap

(b) Trién khai tai hAm dong hd

[_kHoAaHoc  VEIVETI
trong st dung tiét kiém ngudn tai nguyén
nude. M6 hinh quan 1y tuéi tiét kiém nudc
thuc sy mang lai hiéu qua thiét thuc, giup tiét
kiém gan 50% luong nudc so v6i khi chwa lip
ddng hd, giup diéu tiét nude sir dung cho cac
thang mua kho va dia luong nude dé cip thém
cho cac hd dan c6 nhu cau cta x3 Phong Lai
va Chiéng Pha. Tuy nhién, sau mot thoi gian
thir nghiém, cac quy dinh vé mién giam thuay
loi phi khong cho phép viéc tiép tuc thu phi sir
dung nudc, do do, cac to thity nong khong thé
hoat dong, kha nang duy ti bao dudng ciing
nhu y thirc st dung nude ctia nguoi dan ciling
khéng con cao nhu trude, do d6, hidu qua cap
nude di co phan giam sut.

Hé thong giam sat dimg nwéce t dong: Nghién
ctru da tht nghiém thuc hién giam sat dung
nuéc tu dong trén 3 ham déng hd: Ham sb 1
v6i 11 ho, hdm s6 2 1a 10 ho, va ham s6 3 1a
mot doanh nghiép trong che. Giai phap ¢ day
1a thay thé cac dong hd co bang cac dong hd
ban dién tir, 1a dang ddng hd co co trang bi
thém mot day xuét tin hiéu sb. Nghién ctu da
thur nghiém ché tao cac bd doc tin hiéu tir cac
dong hd trude khi két qua do duoc truyén vé
datalogger va két ndi 1én cloud.

datatlogger va bd thu nang luong
mit troi duoce bé tri cao 1én

Hinh 5: Trién khai thi diém gidi phdp gidm st dimg nuede théng minh
tai cac diem giao nhan dich vu thuy loi ha du ho Ldi Bay
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Tiéu chi 3: Hién dai hoa hé théng thong tin va
ho trg ra quyét dinh van hanh

Hé thong théng tin: Nghién ciru da thiét 1ap mot
may chi cloud véi phan mém IOT platform dé
két ndi, quan tri thiét bi, xir 1y cac thong tin thoi
gian thuc trén hé thong. Céc giao thirc Internet
do platform nay cung cap (HTTP, MQTT,
COAP) da dugc chuan hoa dé phuc vu cho vi¢c
mo rong hé thong sau nay. H¢ thong IOT chiara
bao gom céac khéi: quan 1y thiét bi (device) hay
chinh la CSDL, quan ly chudi xir ly bao gom
kha nang xur 1y s6 liéu dén tiy bién phuc vu cho
kiém tra, xir ly, tinh todn, va Kkét ndi thong tin
dén cac hé théng khac, thu vién API dé dam bao
chia sé thong tin voi hé thong khac va xdy dung
cac (mg dung xoay quanh hé CSDL. Hé thong
sau khi duoc thiét 1ap da két ndi v6i 3 tram quan
tric dung nuéc ha du (téng cong 23 ho ding

nudce), 1 tram téng hop 1a tich hop cua 3 tram
bao gém quan tric muc nude, luu luong, mua,
gi6, nhiét, am, ap suat va buc xa. Tir ddy cac tmg
dung nguoi dung da dugc phét trién ¢ dang web
va mobile app dé ngudi dung c6 thé dé dang tiép
can s6 liéu. (Hinh 5.6)

Hinh 5: So do h¢ thong thong tin IOT
cho ho Lai Bay

(c)

Hinh 6: Ung dung web, app cho theo déi théng tin (a) theo doi muc mmc hé trén web, (b) theo
déi mwa va dong chay dén trén web (c) theo déi cdc thong sé quan trdc trén mobile app

Hb tro ra quyét dinh van hanh da dwoc tap
trung vao:

14

(i) Xay dung mot hé théng tinh toan du bao
thoi gian thuc dong chay dén ho: PE du bao
dugc can tinh toan dugc dong chay dén. HO
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Lai Bay c6 dang “ban tay” dong chay dén tir
nhiéu nhanh sudi/khe nhé, viéc do truc tiép
dong chay la khong kha thi. Nghién cuu su
dung phuong phip cin bang nuéc dé tinh
nguoc lai dong chay dua trén phuong trinh sau:

Ii =Sit1-Si +0i+Li

Trong d6: Si+1: dung tich hd chira & bude thir
i+1, dugc xac dinh tr muc nudce va duong dac
tinh long hd; S; : dung tich hd chira ¢ budc i,
dugc xéac dinh tr myc nudc va duong dac tinh
long hd; O;: téng xa 0 buoc I, duogc xac dinh tr
tinh toan thuy luc céng tran tor muc nudc; Li:
tong t6n that & bude I, chi yéu 1a do bdc hoi
mat thoang, dugc xac dinh qua quan tric khi
hau va myc nudc. Dong chay ra khoi hd
thudng xuyén 1a xa qua cong (van hanh) va khi
18t 16n xuét hién tran tu do s& duge tinh béng
cac cong thuc thuy lyc cia tran mo vit. Céc
t6n that dwa vao tinh bao gdm bdc hoi mit hd
s€ dugc dinh qua phuong phip PENMAN tu
xdy dung thuat toan tir huéng dan cua
(FAOS56) tir qua trinh nhiét, am, ap suét, birc
xa do dugc, tén thit thim qua dap duogc tinh
toan tir cong thirc trong qua trinh thiét ké véi
dap dat nay. Tinh toan dong chay dén st dung
m6 hinh Mike Nam da dugc kiém dinh sau d6
tich hop chay online trén server, qua trinh
dong bo s liéu mua giam sat, dong chay dén
giam sat, va mua dy bao 3 ngay (nhiéu ngudn
GFS, ECMWEF) cho phép thu duogc du bdo co
d6 chinh xac nhat dong chay vé hd, du bao
dién bién dung tich, myc nudc cling dugc dua
ra theo lam tham khdo cho ngudi van hanh.
(Hinh 7)
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Hinh 7: So do tinh todn hé tro ra quyét dinh
van hanh
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(i) Xac dinh thoi gian xa céng hop Iy: HO Lai
Bay thuc hién cdp nudc cho ciy trong, vat
nudi, tao ngudn nudc sinh hoat... qua cong
ngﬁm D600. Vé mat muc tiéu sit dung, co thé
phan lam hai loai chu yéu, mot 1a cho 30ha lua
qua dugc dng nhanh D200 vé6i luu lwong cap
t6i da vao khoang 1200 m’/h, thtr 2 13 qua
duong éng ap luc D300 dan khoang hon 8km
cho cay tréng can, vat nuoi, sinh hoat cho cac
xd Phong Lai, Chiéng Pha ¢ ha du. Cip nudc
dugc chia thanh timg dot, ké hoach duogc
thong nhat gitra cha hd va dai dién cac xa ¢ ha
du. Thoi gian x4 dugc x&c dinh theo kinh
nghiém cua chu hd va chua c6 mot c& sé khoa
hoc nao dé tinh toan luong xa nay. Nhimng sy
bd sung vé mua, sy thay d6i nhu ciu nudc cua
ciy trong theo thoi tiét & ha du von 1a ngudn
thay d6i 16n hoan toan méi dugc xem xét &
muc dinh tinh. Do vay, thoi gian x4 thuong
duoc can nhic mot cach rat an toan, hé qua la,
mot s6 ndm dién hinh gan day nhu 2022, 2023
hé di roi vao trang thai can tir rt som. Trong
nghién ctru ndy, nhém thyc hién da dé xuit st
dung véi tram thoi tiét thoi gian thyc giam sat
s& co thé cung cap sb lidu khi tuong (gio,
nhiét, am, ap, buc xa) lam dau vao dé tinh toan
bdc thoat hoi ETo, tir do, trén co s& so sanh
v6i lwong mua, s& co thé xac dinh mot thoi
gian x4 hop 1y (Hinh 8).

Hinh 8: Biéu do tinh todn lily tich muwa RainCu
(xanh 1), lily tich boc thodt hoi ETCu(tim) va
nhu cau nuée NetCu (hong). Thoi diém chon
tinh tir dot xa truée dén thoi diém ké hoach xa

Ngudi ding c¢6 thé xac dinh lwong xa mot cach
chinh xac hon, dya trén cong thurc sau:

Luong xa = (ETCu * Kc - RainCu * Kr)* A
+ NCK)/Km (1)

Thoi gian x4 = Lugng x4/ Luu lugng xa (2)

Trong d6: Kc 1a hé sb cay trong, & ddy chon
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Kc binh quin cua cdy trong trong vung tudi;
Kr 13 hé s6 mua hiéu qua, thuong 14y 0,7; A 1a
dién tich vung tudi theo dot xa nudc; NCK la
nhu cau cho chin nuéi, sinh hoat.. .thuong cac
nhu cdu nay 13 ¢6 dinh va c6 thé wdc luong
duoc; Km 1a hé s hiéu qua kénh muong, dai
dién cho ton that cho dén khi nuéc dén tan
vung ré& cla cdy, c6 thé 1dy tam Km 13 0,75 cho
hé théng nay do su giam ton thit trong cap
nude dudng dng twong ddi cao so voi cac hinh
thirc dan nudc khac. Thoi gian x4 (2) duoc xac
dinh tr lugng xa chia cho luu luwong xa, luu
lugng nay hoan toan co thé xac dinh duoc nho

tram quan trac luu luong siéu am. Két qua ap
dung thtr nghiém dé cho thdy & nhiéu thoi ky,
khi 4p dung cong thirc co thé cat giam tir 12h
tiéng xa (tr 6h sang dén 6h t6i) xudng con
8+9h x4, ké hoach xa duoc dua ra co co s6
khoa hoc nén dé dang duoc cac bén chap
thuan hon.

4. PANH GIA KET QUA UNG DUNG
MO HINH

Panh gia két qua tmg dung mo hinh di duoc
thue hién trén cac ti€u chi sau:

TT | Hang muc

Trwée khi ap dung

Sau khi ap dung

Danh gia

Gidm  sat
khi tugng
thuy van,
an toan ho
dap va
dung nudc
ha du

® Do myc nudc thuy
chi.

e Khong c6 cong cu
do mua, giam sat
luong xa, giam sat
dong chay vé ho

e Cong cu giam sat
dung nudc qua ddng
ho co, gan 2000
dong hd

e Luu trir s6 li€u thu
cong qua. s6 sach,
dién bao vé cong ty

¢ Do myc nudc ty dong d6 chinh
xac lem; do mua ty dong do
chinh xac 4%, giam sat nhi¢t am,
btrc xa, gio

o Giam sat luu luong xa cong
thoi gian thuc, d6 chinh xac 5%,
gidm sat xa tran ty dong, giam
sat dong chay dén, bdc hoi mit
ho, tham

. Glam sat tr xa va so héa dién
bién ding nuéc thi diém tai 21
h¢ dung nudc va 1 doanh nghiép.
e S6 liéu truyen tin ty dong vé
trung tam, sO hoa vao CSDL.
Tiép can sd liéu thuan tién qua
web, app.

ba chuyén tr Thiéu
cac cong cu hodc cac
cong cu giam sat thu
cong it chinh x4c sang
tuy dong hoa va so hoa
hoan toan cac hoat
déng giam sat co ban
véi do chinh xac dat
chuin KTTV. Da tiét
kiém 100% nhan luc
giam sat ¢ dau méi va
khang dinh tinh kha thi
dé md rong giam sat
dung nudc ra cho toan
khu vuc ha du.

Du bao khi
tuong thuy
van

e Nhén duogc cac du
bao mang tinh dinh
tinh tr cidc co quan
KTTV, khong cu thé
cho ving hd

e Tham khéo mét sb
san phdm mua du
bao toan ciu
(Windy, Weather
Accuc)

e Khong c6 cong cu
tinh toan du bao
dong chay riéng

e H¢ thong ty dong tinh toan
dong chdy du bao 3 ngay tir gidm
sat, mua du bao dic diem luu
vuc st dung m6 hinh toan Mike
Nam tich hop san trén server

e Két qua du bao cung cap vé
dong chay dén, myc nudc du
klen dung tich dy kién

. Ket qua du bao c6 do chinh xac
phu hop khi hé thong ty dong
ddng bo voi dong chay giam sat

Ngu0’1 van hanh da co
cong cu thu thap thong
ké mua du bao tai
chinh luu wvuc ho.
Lugng hoéa tinh toan
dong chay vé hd mot
cach tu dong trong 3
ngay tlep theo. Bleu
nay hd trg xay du’ng ke
hoach xa nudc, co thé
nhan dinh duoc dinh li
(thoi gian, cuong do),
xdy dung k& hoach
phong chong thién tai.
Tiét kiém 80-90% nhan
luc trong xay dung ke
hoach vén hanh diéu
tiét
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TT | Hang muc | Trwéc khi ap dung

Sau khi ap dung

Panh gia

Tiet kiém
nuoc

Khong c6 cong cu
tinh toan thoi glan
xa nén ké hoach cap
nudc hoan toan dua
trén kinh nghlem va
thdng nhét cac bén.
Cac dot cap nudc
thuong kéo dai 12h
tr 6h sang den 6h
t6i. Viéc thiéu cac
cong cu giam sat
dfmg nudc tor xa
cling han ché trong
don doc lay nugc, ra
quyet dinh cit xa
som.

H¢ thong cung cap cong cy ho
trg xac dinh lugng xa va thoi
gian mdt cach ty dong.

Céc tram gidm sat dung nudc
giup ngu:(‘yi van hanh theo doi | xa.
dugc viéc liy nuéc cua doanh
nghi¢p, cac ho dung nude dé don
doc kiém tra lay nudc, qua dé co
thé xac dinh thoi gian x4 som.

Co thé tiét kiém tur
25+30% lugng nudc
thong qua giam 3h+4h
x4 tir thong thuong 12h

Cac ké hoach xa dugc
xac dinh ¢ co s¢ khoa
hoc do d6, de dang
dugc cac ben dung
nuée chap thuan hon

5. KET LUAN VA KIEN NGHI

H6 thuy loi Lai Bay 1a cong trinh thuy loi cap
nudc dudng ong rat hiéu qua phuc vu cho
chuyén ddi co ciu cay trong cac xa ha du huyén
Thuan Chau. HO dang duoc van hanh hiéu qua
bdi cong ty thuy loi Son La. Tuy nhién, cong tac
giap nhiéu kho khin do dia ban rong, dia hinh
cao, nhan Iyc mong. HO chua c6 thiét bi quan
tric hién dai nao, qua trinh ra quyét dinh hoan
toan dua trén kinh nghiém. Muc tiéu cuia mo
hinh 13 wu tién hién dai hoa tiéu chi quan tric
(khi tuong thiy vin dau mdi, nuéc dén, dung
nude ha du) va nang cao kha nang HTRQD vén
hanh phuc vuc diéu tiét hiéu qua. Trong dé, thir
nghiém mét s6 cac giai phap cong nghé méi co
thé gop phan nang cao hiéu qua ciing nhu lam
dién hinh cho nhan rong. Nghién ctru da lap dat
va van hanh thanh cong hé thong quan tric muc
nudc, khi tuong (mua, gid, btic xa, nhiét, am, ap
suat) va luu lugng cdng tai than dap. Ngoai ra 3
tram dung nudc tai ha du da dugc lép dat thi
diém ghi lai viéc st dung nudc cua cac hd lam
co so cho theo ddi, don dbc iy nudc, str dung

TAI LIEU THAM KHAO

nudc tiét kiém, tinh phi...Cac két qua nghién
ctru cho thdy c6 thé tiét kiém tir 80-100% cong
theo ddi, hd tro ra quyét dinh van hanh, c6 thé
tiét kiém tir 25-30% luong nudc xa nhd c6 thém
cac thong tin dinh luong vé mua, nhu cau ding
nudc cdy trong. Ngoai ra, mot sé cong nghé méi
cho thuy loi nhu gidm sat luu lugng siéu am,
cong nghé két ndi LORA 433Mhz, giam sat
ding nudc théng minh quy dén 12 ho/tram da
dugc thtr nghiém thanh cong trong nghién clru
nay. Tuy nhién, nghién ctru méi chi dung lai ¢
giam sat, du bao, hd trg ra quyét dinh, cic
nghién ctru va thir nghiém tiép theo nén tiép tuc
duoc thuc hién cho hién dai hoa khau van hanh
diéu khién.

LOI CAM ON: Bai bao sir dung két qua
nghién ctru cua dé tai” Nghién ctru xdy dung
b tiéu chi va giai phap dé hién dai hoa cong
trinh thuy loi, nang cao hiéu quéa phuc vu san
xudt nong nghiép”. Nhom tac gia xin chan
thanh cadm on B Nong nghiép va Moi truong
da tao diéu kién cho Vién thuc hién dé tai
nghién ctru nay.
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