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NGHIEN CUU LAP KE HOACH SU DUNG NUGOC CHO CAC HO CHUA
TREN PIA BAN THANH PHO PA NANG THEO THOI GIAN THUC
PE CHU PONG CAP NUGC CHO SAN XUAT TRONG PIEU KIEN
THOI TIET CUC POAN

Hoang Ngoc Tuin, Ping Thi Nga
Vién Khoa hoc Thiy loi mién Trung va Tdy Nguyén

Tém tit: Ké hoach sit dung nueée hang nam ciia cac hé chira thurong dieoe don vi quan 1y xay dimg dua
trén di¢n tich, logi cay trong, thoi gian sinh truong,... duw Kién cia cd nam, dwa vao dinh mize tuéi da diroc
quy dinh va kinh nghiém qua nhiéu nam vdn hanh, trong qué trinh vdn hdanh ciing ¢6 su diéu chinh. Céch
lam nay dang béc 16 mét s6 diém chua phit hop dan téi tinh trang ké hoach ldp ra kho sat véi thuc té, gay
that thodt, lang phi nudc. Pé lap duoc Ké hoach si dung nuoc chu dong can thiét phai du bdo dwroc chinh
x&c dong chay dén ho chita (luu heong, Muc nuede) trong todn ndm va toan vi;, can phdi tinh todn duroc
nhu cau medc phuc vu san xuat (ndng nghiép, dan sinh); tir @6 tién hanh can bang cung-cau dé dé xuat mét
ban ké hoach sir dung nueée theo nam, vu phil hop Véi thuc té nhdt. Trong bai bdo nay, ching téi dé xudt
gidi phap va cong nghé dé ldp ké hoach sir dung nueéc theo thoi gian thue: Dau nam Idp ban ké hoach sir
dung nudc cho toan nam dya trén s6 liéu du bao khi tuong; can cirvao s6 ligu thue do muea, muc nuede ho
chiza dé diéu chinh ké hoach sir dung nuréc phii hop cho timg ho. Két qua nghién citu ciing dé xdy dung 01
phan mém hé tro ldp ké hoach sir dung nuéc, bao gom cac module tinh todn dong chay d@én, nhu cau nuéc,
can bang nuwéc. Viée thay doi Muc niede, mua ciing sé diroe tyr dong tich hop trong phan mém, tir d@o tie
dong diéu chinh ké hoach si dung nuréc phil hop cho hé chira.

Summary: Annual water use plans of reservoirs are often built by the management unit based on area, type
of crops, time of growth,... expected for the whole year, based on the prescribed irrigation norms. many years
of operation and experience, also have been adjusted during operation. This approach is revealing a number
of inadequacies, leading to a situation where the planning is difficult to match with reality, causing water loss
and waste. In order to formulate an active water use plan, it is necessary to accurately forecast the flow to
the reservoir (discharge, water level) in the whole year and crop; it also needs to calculate the water demand
for production (agriculture, socio); Therefrom, the supply-demand balance was carried out to propose a
yearly water use plan, the most appropriate season. In this paper, we propose solutions and technologies for
real-time water use planning: At the beginning of the year, a full-year water use plan was made based on
meteorological forecasting data, actual rain gauge data, and reservoir water level to adjust suitable water
use plan for each lake. The research’s results have also built 01 software to support water use planning,
including modules for calculating incoming flow, water demand, and water balance. The changes in water
level and rain will be also automatically integrated into the software, thereby the water use plan for the
reservoir is adjusted automatically to ensure appropriateness.

1. PAT VAN PE da 1am xuét hién nhimg hién tuong di thuong,
Trong khOéI‘lg 10 ndm qua, thoi tiét didn bién co tinh cuc doan (Jé. kiéu thoi tiét trai mua, kth
kha phitc tap, hién twong EI Nino va La Nina  "9hiét, khong the du dodn va duoc dinh r6 khi
xuét hién thuong xuyén hon, gay ra han han va nam trong 10% bat thuwong nhat), nang néng
bio lii nhét 13 trong didu kién bién déi khi hau 98 han hankéo dai hon, lam anh huong I6n toi
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doi séng san xuat va sinh hoat cua ngudi dan.
Theo théng ké, tir nam 2006, Da Ning da phai
hirng chiu nhiéu dot nang han tac dong truc tiép
nhu nam 2012-2013, 2014-2015, 2015-2016,...
lrong mua c6 xu hudng suy giam va nhiét do
tang cao trong mua kho.

Theo sb liéu thng ké lwong mua trung binh
nam tai Ba Nazlng dao dong tir 2200 + 2800mm,
tuy nhién, c6 mot sé nam lwong mua trung binh
nam giam xudng chi con khoang 1750mm (nim
2012) va 1872 mm (ndm 2015), mic do suy
gidm dén 40%. Trong khi dé, nhiét do co xu
hudng ting cao vao mua kho, dan dén thiéu hyt
ngudn nudc vé hd chira va gay ra han han khéc
liét cho san xuat ndng nghiép va cip nudc dan
sinh.

Thanh phb Da Ning hién cé 20 hd chia thay loi
¢6 nhiém vu tudi cho khoang hon 2.800 ha dat
ndng nghiép; trong d6 c6 08 ho chira vira va 16n
véi tong dung tich khoang 30,9 triéu m® chiém
hon 90% ngudn nuéc cap cho ndng nghiép va
12 hé chira con lai chu yéu 1a hd chtra nho véi
tong dung tich rat bé (khoang 0,4 triu md).
Hién nay, san xuat néng nghiép phu thudc chu
yéu vao céc ho chira vira va I6n, do d6 pham vi
nghién ctru trong dé tai nay chi tap trung cho 08
ho.

Cho dén nay, viéc cap nuéce cua cac ho chira noi
trén chua chit dong hoan toan, tic 13 chua thé
du bao duoc luong mua va dong chay vé hd
cling nhu nhu cau nudc, can bang nudc theo
ting thoi doan tuan, thang, vu theo thoi gian
thue, do do viéc 1ap ké hoach san xuat va ké
hoach st dung nude khdng sét vai thuc té. Viéc
lap ké hoach sir dung nudc hang nim cua Cac
hd thudng dugc don vi quan ly thuc hién nhu
sau: Pau nam, cac dia phuong bao vé dién tich,
loai cay trong, thoi gian sinh trudng,... du kién
cua ca nam, dua vao dinh muc tudi da duoc quy
dinh va kinh nghiém qua nhiéu nam van hanh,
don vi quan ly ho sé& tinh ra dugc lugng nude
can sir dung cho ca nim, sau d6 so sanh voi
luong nude hién co trong hd dé biét duge nam

d6 hd thura hay thiéu nude va l1ap ké hoach sir
dung nudce cho toan nam, trong qua trinh van
hanh ciing c6 su diéu chinh. Tuy nhién, cach
1am nay dang boc 16 mot s6 diém chua phu hop
dan toi tinh trang ké hoach 1ap ra kho sét voi
thuc té, gay that thoat, lang phi nudc, c6 thé ké
dén nhu:

- M&i hd déu c6 mot biéu dd diéu phdi nudc,
trong d6 quy dinh viing cip nudc binh thudng
va vuing han ché cap nuéc. Tuy nhién, ké hoach
sa dung nudc hang nam hién nay gan nhu
khong sir dung dén biéu dd nay ma chi lam theo
kinh nghiém, diéu nay dan dén tinh trang ké
hoach xay dung ra khéng chinh xac.

- Viéc 1ap ké hoach sir dung nudc chua xét dén
c4c yéu té khi twong (nhu: mua, nhiét do, do
am, bdc hoi) trén luu vuc ciing nhu ¢ khu tudi
ma coi kho nuéc trong hd tai thoi diém lap 1a cd
dinh, trong khi d6, néu cap nhat duoc dy bao
trong 1 nam, 6 thang, 3 thang,... vao tinh toan
can bang nudc cua hd chira thi sé lap duoc ké
hoach mét cach kha chinh xac.

- Thong thudng mdi dot tudi dbi véi cay lda
la trong khoang 10 + 12 ngay nén don vi van
hanh hd can cir theo lich tudi cb dinh va tién
hanh m¢ céng ma khéng quan tim dén luong
mua dy bo trong 10 ngay téi, vi vay néu cudi
dot tugi ma xuat hién mua s& dan toi mot su
lang phi nudc rat 1on, c6 truong hop khi tuéi
dugc 5 + 6 ngay néu gap mua 16n thi tram thay
ndng sé dong cong nhung mat khac ngudi dan
lai thdo hét nudc trong rudng vi so bi Ging, nén
sau dot mua lai phai mo Céng ra va tudi lai tu
dau. Nhu vay, khi ching ta du bao duoc luong
mua trong thdi doan ngan (10 ngay) dé cap nhat
vao ké hoach str dung nude ddng thoi cé hudng
dan cu thé cho nguoi dan thi s¢ tiét kiém duoc
rat nhiéu nuéc. Theo tinh toan dé tudi cho 1
hécta lua trong 1 dot (10cm nudc mat rugng) sé
tiéu ton khoang 1.500m® nudc trén ho chira.

- Dbac biét trong diéu kién thoi tiét cuc doan
nhu hién nay viéc du bao dugc cac yéu té khi
tuong nhu mua, nhiét do,... theo thoi han dai
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(nam, vy) 1a hét stcc kho khin ké ca cac nude
tién tién. Néu viéc nay khong du bao duoc thi
ching ta khong thé c6 mot ban ké hoach st
dung nudc phu hop. Piéu d6 dan téi ¢ nhitng
nam thira nude, ¢6 nam thiéu nudc gay han han,
thiét hai vé kinh té rat lén.

Dé lap duoc Ké hoach sir dung nuée chu dong
thi can thiét phai du bao dugc chinh xac dong
chay dén ho chtra (luu lugng, myc nudc) trong
todn nim va toan vy, can phai tinh toan dwogc
nhu cau nudc phuc vu san xuat (ndng nghiép,
dan sinh); tir d6 tién hanh can bang cung-cau dé
dé xuat mot ban ké hoach sir dung nudc theo
nam, vu phl hop véi thuc té nhat. Van dé dit ra
la can phai c6 mot giai phap va cong nghé nao
d6 d@é c6 thé du bao dugc dong chay vé hd chira
mot cach sat véi thuc té hon, tir d6 s& c6 ban ké
hoach sir dung nudc phu hop hon. Véi cach dat
van dé nhu vay, chung t6i dé xuat giai phap va
cdng nghé dé 1ap ké hoach st dung nuéc theo
cach tiép can nhu sau:

- Bau nam 13p ban ké hoach sir dung nuréc cho toan
nam dya trén s liéu dy bao khi twong thity van,
gom dong chay dén, nhu cau nudc, can bang nudc
dé ra ké hoach sir dung nuéc cho ting vu.

- Lap dat tram do mua tai hd va ¢ khu tudi dé
xac dinh lugng mua theo thoi gian.

- Lap dit tram do myc nudc ty dong ngay tai hd
chira nham xac dinh qua trinh muc nuéc hd
chtra theo thoi gian.

- Duya trén sb lieu muc nuéc thuc do cua hd
chua, ching ta s& biét duoc dung tich hd chira
theo thoi doan, vi du:

+ Tai thoi diém ty,biét duoc muc nude hd Zs, théng
qua quan hé Z~F~V biét dugc dung tich Va.

+ Tai thoi diém tp, biét dwgc muc nudc hd Zo,
tuong ty biét dwoc dung tich hd Va.

= Su thay d6i dung tich h trong thoi doan At
=V2-V1.

Khi biét duoc su thay d6i muc nuéc hd trong
mét thoi doan ching ta s& biét dugc luu luong
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vé ho; nhu vay qua trinh dong chay vé ho chua
co ban da duoc giai quyét sat thuc té.

- Viéc diéu chinh ké hoach tuéi con dugc hd
tro thong qua sé liéu mua thuc do tai hd va tai
khu tudi. Vi lugng mua thyc do quan tric
dugc, so sanh vai céc tiéu chuan, quy chuan dé
diéu chinh phwong phép tudi (tudi di mac quy
dinh hay tudi 1 nira quy dinh hoic khong can
tudi). Pay chinh 1a cach dé tan dung luong
mua phuc Vu tudi, giam luong nudc can lay tir
hd. Van dé nay trudc day chua c6 ai nghién
cuu.

- Can phai xay dung phan mém sin dé hd trg
lap ké hoach str dung nuéc, phan mém bao gém
cac module tinh toan dong chay dén, nhu cau
nudc, can béng nudc. Viée thay ddi myc nuéc,
mua ciing s& duoc ty dong tich hop trong phan
mém, tir 46 ty dong diéu chinh ké hoach si
dung nudc phi hop cho hé chira.

Nhu vy, vin dé dit ra 1a 1am thé nao dé chu
dong cap nudc vao mua kiét cho cac hd chira
nhét 1a trong diéu kién thoi tiét dién bién theo
huéng bat lgi nhu hién nay? Muyc tiéu huéng toi
la c6 thé chu dong trong chi dao cap nudc phuc
vu diéu hanh san xuat va dan sinh. Dé lam duoc
viéc nay can c6 nhitng cdng cu hitu hiéu hd tro
cho cac co quan quan Iy dé cd thé nhanh chong
du bao lap va diéu chinh ké hoach sir dung nudc
mot cach chinh xac va phu hop vai tinh hinh
thuc té hang nam bang cach du bao dugc dong
chay dén, muc nudc hd chaa; tinh toan duoc
nhu cau sir dung nude cho san xuat ndng nghiép
va dan sinh dya trén co so tich hgp cac thong
tin tir khi tuong (mua, nhiét do, béc hoi, do
am.,...); thuy van (myc nude hd va dung tich hd
chta ddu nam); dién tich, céc loai cay trong, co
cau mua vy; cac dic trung thd nhudng cho dén
hé théng cong trinh truyén tai nuéc (kénh,
muong,...). Tt d6, xdy dung phuong an cip
nuéc hop Iy cho san xuat ndng nghiép va dan
sinh theo thir ty wu tién, giam thiét hai do han.

Viéc xay dung ké hoach st dung nuée di duoc
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tinh toan cho céc hd chira vira va I6n ¢ Ba Nang.
Trong khudn khé bai bao nay chi tap trung gioi
thiéu mot sé két qua lap ké hoach sir dung nuéc
cho hé chira nude Bong Nghé.

2. PHUONG PHAP NGHIEN CUU, TRINH
TU TiNH TOAN VA CO SO DU LIEU

2.1. Phwong phap nghién ciru

- Phuong phap khao sat thuee dia, thu thap tai liéu:

- Phuwong phap mo hinh: st dung mo hinh
WEAP c6 tich hgp module tinh toan mua - dong
chay, nhu cau ding nudc, can bang nudc cho
cac ho chira.
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Catchment

I WEAP

Hinh 1: So dé nguyén Iy tinh todn bang mé
hinh WEAP
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- Phuong phap sw dung ngon ngir lap trinh: Su
dung ngdn ngit 1ap trinh két hop voi cong nghé
Web Gis dé xay dung bd phan mém hién thi truc
tuyén vé du bao va lap ké hoach st dung nudc
hop ly cho cac hd chira nham phuc vu, hd tro
cong tac chi dao diéu hanh san xudt nong
nghié¢p.

- Phuong phap chuyén gia:
2.2. Trinh ty tinh toan

B{ co str dir ligu (Dja hinh, KTTV, tham
phu, thong so 10 chira, nhu cau dung
| nude, tai liéu dan sinh, kinh 1€ xa hoi,...)
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," Lip K¢ hoach sir dung
i mudre cho hé chim

Tink todn cin bang nude cho
cde doi nrgmg tuong tmg theo
thén gian

Hinh 2: Trinh tu tinh toan lap ké hoach SDN

2.3. Co sé dir liéu

- Dir lidu dia hinh: sit dung ban d6 DEM
30x30m khu vuc Quang Nam-Pa Nang, trong
d6 thé hién dugc hé théng song, subi, vi tri hd
dap, tham phu thuc vat....

- Dir liéu khi twong: sit dung sb liéu du béao tai
tram Pa Ning (mua, nhiét do, bdc hoi, téc do
giod); s6 liéu mua thuc do tai hd Béng Nghé,
Hoa Trung;

- Dir liéu thuy van: st dung s6 lidu do tram
Thanh M¥ phuc vu hiéu chinh, kiém dinh mé
hinh tinh toan dong chay dén.

- Dir liéu vé tham phii: sit dung ban do sir dung
dat méi nhat cua thanh phd Pa Néng.

- Dit liéu vé ho chira: gdm quan hé Z~F~V, cic
thong s6 k¥ thuat chinh cua ho chira.

- Dit liéu vé dién tich va co cau cdy trong.
3. XAY DUNG MO HINH

3.1. M6 hinh tinh toan dong chay dén
3.1.1. Thiét Idgp mé hinh tinh todn

Dya vao ban do dia hinh (DEM) 10mx10m
thanh phé Pa Ning, sa dung bd cong cu
ARCGIS dé phan chia dugc 08 tiéu luu vuc
chinh khéng ché boi cac cong trinh hd trong
pham vi nghién ciru va thiét 1ap cac thong sé co
ban vao mo hinh. M6 hinh Weap xay dung bao
goém cac luu vuc khdng ché boi cac hd chia
nghién ciru. Nhitng hé thong hd nay duoc két
nbi thong qua cac hé thong song sudi ma cac ha
luu kénh x4 1ii cac hd d6 vao. Mdi tiéu luu vuc
duoc phan loai thanh cac khu vuc nhu sau: loai
hinh khong lién quan dén tudi tiéu bao gom
rung, nong thon va do thi va 02 loai hinh lién
quan dén tudi tiéu bao gdm hoa mau va laa;
ngoai ra dbi véi luu vuc hé Hoa Trung cb xét
théem doi tuong nudc cép cho sinh hoat, hd
Pong Nghé xét dén nhu cau cho thity san va rau
sach.
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Hinh 3: M6 phong hé thong ho chira
trong mo hinh Weap

3.1.2. Hiéu chinh, kiém dinh mé hinh

Hinh 4: Dong chay mé phong va thuc do
tai tram Thanh My thoi dogn 1990 - 2000
(Nash =0,77)

Két qua hiéu chinh, kiém dinh mé hinh cho hé s6
Nash kha t6t, dao dong tir 0,77 dén 0,8. C6 thé sir
dung bo thong s6 nay dé tinh toan dong chay dén cho
cac luu vuc ho chira thude pham vi nghién curu.

Mo st b T Trang som 2011

Mige snne i Wia Trang sas M14
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Viéc hiéu chinh, kiém dinh nhim tim ra bo
thong sb t6t nhat mo hinh dbi voi luu vuc duge
chon dé hiéu chinh, kiém dinh. Sau d6, muon
bd thong sb nay dé tinh toan phuc hdi dong chay
cho cac luu vue nghién ctru ma khong c6 tai licu
do. O day, ching t6i sir dung chudi s6 liéu dong
chay thuc do thoi doan 1990-2000 cua tram
Thanh MY (trén séng Vu Gia) dé hiéu chinh,
chudi s6 liéu tir nam 2001-2012 dé kiém dinh
mé hinh. Két qua hiéu chinh, kiém dinh nhu
hinh duéi:

U

Hinh 5: Dong chay mé phong va thuc do
tai tram Thanh My thoi doan 2001-2012
(Nash =0,80)

Dbi voi 02 ho chira 16n Hoa Trung, Pong Nghé
mé hinh tinh toan con duoc hiéu chinh, kiém
dinh dya trén s liéu thue do muc nude cia hd
chira mot s6 nam. Cu thé:

Mpe ante b Him Trong ake 1004

- -

— Trh v

Hinh 6: Két qua so sanh MN ~ Hinh 7: Két qud so sanh MN ~ Hinh 8: Két qud so sanh MN

thue do va tinh toan nam 2011
ho Hoa Trung (Nash = 0,95)

Két qua kiém dinh bg thong s6 mo hinh qua cac
nim cho luu vire hd Hoa Trung va Pong Nghé

thue do va tinh toan nam
2014 hé Hoa Trung (Nash =
0,93)

thure do va tinh toan nam 2016
ho Hoa Trung (Nash = 0,89)

cho théy: Muc nudce tinh toan va muc nudc thuc
do tai cac ho chira nude twong doi phu hop, chi

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 63 - 2020 5



| KHOAHOC

(of0] e} \[e]3]2

s6 Nash dat tir 0,79 dén 0,95. C6 thé ung dung
bo thong sé dé tinh toan qua trinh dong chay

Myc nwie bd Ding Nghe¢ sam 2011

—— Jrr—

Muypc mooe ()
|
|

Naly

Hinh 9: Két qud so sanh MN
thue do va tinh toan nam 2011
hé Pong Nghé (Nash = 0,90)

My st b6 g Nghi asm 213

Hinh 10: Két qua so sanh
MN thyece do va tinh toan
nim 2013 hé Pong Nghé

dén céc luu vuc nghién cuu.

Mge s b6 Pag Ngh st 2013

1 Nphe ¥ 2 FELEY Nk

Hinh 11: Két qua so sanh MN
thure do va tinh toan nam 2014
ho Pong Nghé (Nash = 0,93)

(Nash = 0,79)

3.2. M hinh tinh todn nhu ciu nwéc

Dbi véi nhu cau nude ding cho cay trong duge
tinh toan bang phan mém CROPWAT da dugc
tich hop sin trong mo hinh WEAP. Nhu cau
nudc cho dan sinh va cong nghi¢p dugc xac
dinh bang quy mé dan sé (nguoi) va quy mod
cong nghiép (ha) theo tirng giai doan xac dinh
muc dung nudc tuong ung. St dung céc ti€u
chuan hién hanh va céc dinh mirc d¢ tinh toan.
Céc nhu cau nay ciing dugc tich hgp tinh toan
trong WEAP théng qua viéc thiét 1ap cac quan
hé dang ham sé.

« FC O

Hinh 12: CROPWAT dwoc tich hop trong
Weap dé tinh todn nhu cau ding nuée cho
nong nghiép

4. KET QUA VA THAO LUAN

4.1. Lap ké hoach sir dung nwéc cho cic
hé chira

4.1.1. Coso lap ké hoach sir dung nudc cho cac
ho chira

Ké hoach str dung nuéc cho hd chtra nudc duge
xay dung cho 02 thoi doan: thoi doan dai han
(toan ndm) va thoi doan ngin han (dot tudi). Cu
thé cac bude nhu sau:

a. boi voi Lap ké hoach sw dung nuoc
toan nam

Céc budc tinh toan gom:

+ St dung m6 hinh Weap tinh toan du bao luu
luong nude dén hd chua.

+ Str dung mo6 hinh Weap tinh toan du bdo nhu
cau nudc cap cho cac doi tuong st dung nudc
tuong ung.

+ Tinh toan can bang nudc ho chtra dua trén
dong chdy dén va nhu cau nudc.

+ Xay dyng ké hoach cap nudc dai han.

b. Poi vdoi Ldp ke hoach sir dung nudc
ngan han

Dua trén co s& ké hoach sir dung nudc dai han,
ké hoach sir dung nuéc ngin han duoc thiét lap
theo thoi gian thuc va c6 xem xét diéu chinh ké
hoach cép nude dua trén sb lidu quan tric muc
nude, mua tai cac hd chia. Cac bude tinh toan
cu thé gom:

Budce 1. Tinh toan du bdo luu luong dén hd
(thoi doan ngay) bang mé hinh Weap:

Tinh du bao dong chay dén ho theo s6 lidu dur
bao khi twong thdi doan ngin. Két hop sb liu
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quan tric muc nude hod tu dong dé hiéu chinh
dong chay dén ho cho cac ngay ti€p theo phu
hop voi thuc te.

Budc 2. Tinh toan nhu cAu nudc thoi doan ngay
cac ddi twong dung nudc, tir d6 tinh téng nhu
cau nude cap lay tir hd. Nhu ciu nude cip cho
cac doi tuong can thuc hién nhu sau:

* Poi voi cdy lia, cdy hoa mau: Tir mic tudi
yéu cau trong rudng véi giai doan sinh truong
tinh toan luu luong nudc yéu ciu tai hd Qye nhur
sau.

e BIl: Xac dinh thoi gian tudi trong 1 dot
(ngay). Qua tinh toan va khao sat thuc dia lua
chon thoi gian tudi 1 dot la 14 ngay (tudi 7
ngay, nghi 7 ngay).

e B2: Tinh toan xac dinh murc tudi yéu cau
theo ngay tai mat ruéng = muc tudi yéu cau tai
TCVN 8641:2011 / s6 ngay trong 1 dot tudi/ha.
e B3: Tinh toan xac dinh muc tudi yéu cau
theo ngay tai ddu médi = murc tudi tai ruong / hé
s6 ton that kénh muong.

e B4: Tinh luu lwong yéu cau tai dau méi (cho
toan bo dién tich can tudi) = mirc tudi yéu cau
* dién tich tudi/ thoi gian 1 ngay (S).

* Poi véi cong nghiép: Nhu cau nudc cap cho
cdng nghiép bang quy mé cap nudc x dinh muc
cap nudc cho cong nghiép.

* Poi VGi nha mdy nwéc: Nhu cau nude cap cho
nha may duoc tinh bang quy mé yéu cau cap nudc
ctia nha may tuwong (ng vai tirng giai doan.

* Poi véi thuiy san: Nhu cau cap nudée cho thay
san duogc tinh bang téng dién tich nudi trong
thity san lay nuéc tir ho chira x dinh mie nuéc
cap cho thuy san.

* Péi véi rau sgch: Nhu cau cap nuéc cho rau
dugc tinh bang tong dién tich rau can lay nuée
tir hd x dinh mirc nuée cap cho rau.

Budc 3. Tinh toan xé4c dinh dd6 mé cdng a cho
ting dot tudi dya trén luu lugng yéu cau Qyc:
e B1. Xay dung quan hé gitta luu luong thao
qua cdng Qyc va do ma cira van a:

e B2. Sau khi xay dung mdi quan hé giira
Qtt~a nhu trén, dua trén gia tri Qyc dé xac dinh

| KHOAHOC
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d6 mo cbng a. (**)

Budc 4. Xac dinh 460 mo céng a ¢6 xét dén muc
nude hd tuong ung va s6 liéu mua thuc do (muc
tiéu can dat la gidm sé ngay mé cong trong dot
twéi nho lwong mwa bé sung tride do theo sé
liéu quan trdac muwa, d mé céng a c6 dinh cho
cdc ngay. Noi dung ndy thé hién dwoc sie tiét
kiém nude cho hé chira)

e BL. Tugiatria (**), so sanh muc nudc thuc
do (Z) tai hd véi MNC, néu Z>MNC thi d6 mé
cbng bing a (***), néu khdng thi khong mé
cong.

e B2. Tir s liéu mua thuc do (Xo) S0 sanh véi
quy dinh tai Bang 3 TCVN 8641:2011 dé x4c
dinh s ngay phai mé céng con lai trong dot
tudi. Cu thé:

Tong lugng mua
cua tran (mm)

<10
T 10 dén dudi 20

Phuong phép tuédi

Tudi ¢4 mire twdi theo quy dinh

Tudi 2/3 mic tudi quy dinh

Tir 20 dén dudi 30 | Twdi 1/2 mirc tudi quy dinh

Tur 30 dén dudi 40 | Coi nhu mdt 1an tudi

e B3. Xac dinh ngay va d6 mé cong a.

Budc 5. Dy bao dung tich va myuc nudce hd

+ Tinh toan dy béo dung tich hd theo cong thc:
V1=Vo+ War - Wyer

V2=V1+ Wa - Wye2

Vi = V1 + Wan - Wyen

Véi: Vo: Dung tich ho tai thoi diém ban dau
V1; V2; ..Vn : Dung tich hd vao ngay du bao
tha 1,2 ..n;

Wai ; Waz ...Wan: Luong nude du bao dén hd
ngay thu 1, 2,...,n;

Wyet; W%,cz ‘Wyen : Luong nude yéu cau (tinh tir
do md cong a) ngay thr 1, 2, ...n;
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+ T dung tich hd du bao xac dinh muc nude
hd du béo dua vao quan h¢ Z~F~V

4.1.2. Két qud dy bdo dong chay dén cdc ho chira
Sau khi xtr 1y s6 liéu, chay mé hinh WEAP cho
luu vuc nghién ctu, trich xuat, xtr Iy két qua
tinh toan dong chay dén cho 08 hd chua. Két
qua dat dugc nhu sau:

T ET

.

Hinh 13: Két qua tinh todn dir bdo
dong chay dén hé chira

(of0] e} \[e]3]2

4.1.3. Két qua dir bdo nhu cdu sir dung nuée

Tuong tu, st dung mo hinh tinh toan xac dinh
nhu cau nude cho céc ho chura. Két qua tinh toan
du bao nhu cau nudc cho ho Pong Ngh¢ nhu
Sau:

Hinh 14: Két qud tinh todn diw bdo nhu cdu
nude cho néng nghiép ho Pong Nghé

Bang 1: Két qua tinh toian dw bao tong nhu ciu nuéc cac ho chira thoi doan tuin

IX X Xl

Xl | I

Ténhd | Tua | Tud | Tua | Tua | Tud | Tua | Tua

nNT{n2|n3|{nlT|{n2|n3|ni

Tuan

Tuan| Tua | Tua | Tud | Tua | Tua | Tud | Tua | Tua | Tua

nNT{n2|{n3|{nlT|n2|n3|{nlT|n2|n3

Nghé 4 8 5 7 1 2 5 7

boéng [056]069(049|049|0,49(054|049|049|049(049|0,49|0,70{0,59|0,72|0,71|0,9411,03 |0,81
Nghé 1 7 2 2 2 1 2 2 2 5 1 5 2 4 1 8
. _, |10,00]0,00|0,00]0,000,00]|0,00|0,00]| 0,00 0,00 0,00 0,00 |0,00|0,00|0,00|0,00]|0,00|0,01]|0,00
Heel s a2 1o olo|lo|2]|2|4]|3]|8|0]|7

) Tua | Tua | Tua | Tua | Tud | Tud | Tud |Tuan|Tuan|Tud | Tuad | Tud | Tud | Tuad | Tua | Tua | Tua | Tua
Jran nT{n2|[n3|{nlT|n2|n3|ni 2 3 nt{n2|n3|{nlt|{n2|{n3|nl|n2|n3
béng | 107118 |105|082|0,69(049|058| 067|063 |0,77|0,79]|089]109 118|105 103|110 | 107

0,01{0,01|0,01|0,01{0,00|0,00]|0,00| 0,00

H6 Gao

0,00

0,00 0,00 | 0,00|0,00|0,03|0,05|0,05|0,05|0,00

4.1.4. Két qua tinh todn cdn bang meée ho chira

Duya vao cac muc dich st dung nudc thuc té€ cua

ho chira, tinh todan dy bdo luu lugng nudce dén,
nhu ciu nudc dé tién hanh tinh todn can bang
nuoc theo thoi doan tuan, thang, nam cho cac
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hd chira. Mot sb két qua chinh nhu sau:
Tén h Tuan |  Waen Wiing AW?* AW Vho Vya
TV | (10°m?®) | (10°m®) | (10°m®) | (10°m®) | (10°m®) | (10°m?)
1-10 | 0,681 0,561 0,119 15,870 0,119
IX |11-20| 0,594 0,697 0,103 15,767
21-30 | 0,561 0,492 0,069 15,836 0,000
‘ 1-10 | 0,539 0,492 0,047 15,870 0,014
bong | X |11-20| 0,511 0,492 0,019 15,870 0,019
Nghé 21-30 | 0,636 0,541 0,096 15,870 0,096
1-10 | 0,257 1,056 0,799 6,224
VIIl | 11-20 | 0,179 1,035 0,856 5,368
21-30 | 0,190 1,107 0,917 4,451
1-10 | 0,009 0,031 0,022 0,050
IX |11-20 | 0,009 0,024 0,015 0,050
21-30 | 0,007 0,002 0,005 0,050 0,005
1-10 | 0,008 0,002 0,007 0,050 0,007
H6 X |11-20 | 0,007 0,001 0,006 0,050 0,006
Géo 21-30 | 0,009 0,001 0,008 0,050 0,008
1-10 | 0,004 0,037 0,033 0,013
VIIl | 11-20 | 0,003 0,046 0,043 0,013
21-30 | 0,000 0,000 0,000 0,013 0,000

4.1.5. Lap ké hoach sir dung nudc cho cdac ho chira

Cin ctr trén nguyén tic tinh toan di néu trén, ké
hoach str dung nuéc cho cac hd chira duoc xay
dung trén file excel. K& hoach thé hién déy dua
cac thong tin vé Lugng nude dén hd, Téng nhu
cau dung nudc, Céac s6 lidu quan tric muc nudc,
mua hang ngiy, tir d6 xac dinh dung tich hd
twong mg va Xéc dinh d6 mé cong twong ting
cho ting hd chira (mg vdi timg thoi doan.

Két qua tinh toan 1ap Ké hoach sir dung nuéc s&
1a dau vao quan trong phuc vu cho viéc xay
dung phan mém 1ap Ké hoach sir dung nudec.
4.2. Két qua xdy dung phin mém lap ké
hoach sir dung nuéc

Phan mém lap ké hoach str dung nude cho cac

hd chira duoc xay dung sin dua trén két qua
tinh toan 1ap ké hoach sir dung nudc gdm tinh
toan dong chay dén, nhu cau nudc, can bing
nuée ho chira, tir 6 xay dyng ban ké hoach sir
dung nudc cho toan nam. Phan mém ciing tich
hop module tu dong léy sb liéu thuc do mua,
muc nude cua cac hd chira nham tinh toan diéu
chinh ké hoach st dung nuéc phu hop voi thue
té.

Phan mém ké hoach st dung nudc duoc xay
dung theo m6 hinh cua ng dung web. Vi vay,
kién trdc giai phap cho wng dung web cd thé
duoc m6 ta nhu sau:
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( Web browser ()
@ HTTP(S)

WEB SERVER

ADO.NET

( Database server < )

Hinh 15: M6 hinh téng thé giai phap xay dung

- Ngon ngir 1ap trinh C# theo md hinh MVC
trong ASP.NET, day la cong nghé sau
ASP.NET Web Form cho phép ta phat trién ng
web gom ba thanh phan chinh: model, view va
controller. V&i wu diém ndi bat 1a nhe hon
(lighweigt), dé kiém tha giao dién va thira
huéng cic tinh ning c6 sin cia ASP.NET da
khién cho céng nghé nay ngay cang phat trién.

- H¢ quan tri co s¢ dit liéu: st dung hé co s¢ di
liéu Microsoft SQL Server vi: SQL Server dugc
t6i wu dé c6 thé chay trén méi trudng co sé dir
liéu rat 16n 1én dén Tera-Byte va c6 thé phuc vu
cung lic cho hang ngan user. SQL Server co thé
két hop "an y" v&i cac server khac nhu
Microsoft Internetinformation Server (11S), E-
Commerce Server, Proxy Server....

Cdc quy trinh nghiép vu chinh ciia phan mém
gom:

- Tinh todn dong chay dén hd chira

- Tinh toan, diéu chinh nhu ciu sir dung nuéc

Khi 1ap ké hoach str dung nuée, nguoi dung co
thé xdy dung cac phuong 4n sir dung nudc bang
cach diéu chinh cac thong sé nhu cau nuec=>
tinh toan=> sau d6 kiém tra xem c6 dam bao
cap nude khong.

10

v

Hinh 16: Céc budc tinh todn, diéu chinh
nhu cau su dung nuoc
- Lap ké hoach tudi cho hd chira, xac dinh thoi
gian mé cong, do md cong
Ké hoach tuéi duoc lap vao dau mdi dot tudi,
can ctr vao muc nudc thue do cua ho Z(m) va
lvong mua ngay du bado X (mm).

Hinh 17: Cdc budc tinh todn ldp ké hoach
twoi, xdc dinh thoi gian, do mo cong

- Tinh toan lai d6 m& cong va s6 ngay mé cong
phu hop

Hé théng tu dong thu thap dit liéu quan tric mua
tai khu vuc nghién ctu, so sénh véi s6 liéu mua
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g véi cac ché do tudi duoc xay dung san, tinh
toan so6 ngay m¢ cong con lai va d6 md cong
cap nhat.

Lap lich twdi
Xéc dinh a (46 m& cBng),
D (s6 ngay m& céng)

Téng lvgng mua quan trac clia
ngay truedc X (mm)

LGN CONG NGHE |
huyén Hoa Vang, thanh phé Da Ning va mot
phﬁn dién tich cua xa Pai Hiép, huyén Pai Ldc,
tinh Quang Nam, ngoai ra hd chira con cung cap
ngudn nude sinh hoat va diéu tiét i cho ving
ha du cong trinh.

l

Cép nhat lich tudi
Xac dinh acspnrat, Desprbat

Cép nhat s& ngay tusi
con lai

Diing

iy

Két thuc tudi

Hinh 18: Cdc buéc tinh toan lgi sé6 ngay me
cong va dé mé cong
- X4c dinh dung tich ho dy bao

Muyec nuéc thue do Z (m) DO m& cdng cap nhat

! !

Dung tich h6 dau ngay
Vg (10°m?)

Téng lugng nudc dén hd
du bdo V; (10" m?)

Tong lugng nudc tudi
trong ngay V4 (10° m?)

v

A Dung tich hd dy béo trong ngay V; (10° m?)
Vy= Vi # VgV

Hinh 19: Cdc bwdc tinh todan dw bdo
dung tich hé

44. Ap dung thir cho hé chira nuée
Pong Ngh¢

4.4.1. Tong quan vé ho chira nuée Pong Nghé

H6 chira nuéec Dong Nghé nam trong dia phan
xd Hoa Khuong, huyén Hoa Vang, thanh phd
Pa Ning. HO duge hoan thanh va dua vao khai
thac st dung nam 1995, dén nam 2010 dugc
nang cip stra chita cong trinh dau mdi, dén nay
van hoat dong t6t. H6 c6 dién tich luu vuc Fiy =
28,5 km?, dung tich 16,858 triéu m®, 1am nhiém
vu cép nude tudi cho 1500 ha dét canh tac thudce
cac xa Hoa Khuong, Hoa Phong, Hoa Phu,

ndai 0O v Tl D 08res Hond

e

- - - C)

Hinh 20: Ban do vi tri cong trinh hé chira
nuéec Pong Nghé

Ho dugc lap dat tram do mwa va muc nudc ty
dong. He thong kénh chinh va kénh nhanh cap
1 co ban dugc bé tdng hda (trén 90%), kénh
nhanh cap 2 va kénh noi déng chu yéu bang dat
(trén 70%). Trong khoang 6 nam trd lai day, hd
thuong xuyén bi thiéu nuéc nén phai dau tu
thém 3 tram bom di chién véi cong suat
4000m®/h bom nudc tir séng Yén dé chong han.
Ho dam nhiém tudi cho khoang 764ha IGa, 70ha
nudi trong thity san va 30ha hoa mau (Ngudn:
Tram Thuy néng Dong Nghé). Quy trinh van
hanh hd duoc lap cach ddy 8 nim (2010) nén
dén nay da boc 16 mot sé diém bat cap, khong
phu hop véi tinh hinh méi.

4.4.2. Phan mém lap ké hoach sir dung nuoc
cho hé chira Pong Nghé

Phan mém lap ké hoach sir dung nudc cho hd
Pong Nghé duoc xay dung theo cac nguyén tic
da trinh bay ¢ trén. Dua trén bang ké hoach sir
dung nuéc da duge xay dung san, phén mém
duogc 1ap trinh gdm cac module hién thi dong
chay dén ho chtra, nhu cau nudce, ké hoach su
dung nudc.
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B o a. Dt liéu nguon nude dén ho chira
' Bao gom cac thong tin vé thong s k¥ thuat ho
— - chira, biéu d6 diéu phoi, so liéu quan tric muc
—— : ] ngoci, lugng mua, két qua du bao luong nudce
: o 5= - veé ho,...
: = A ™
- =
s (= = = -
(e | =
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e | =
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Hinh 22: Théng tin cong trinh ho chira

>
i
j——)

=] o = g e g e e el e e —e—p—g
jese— )

—_a

.

- —z3

- -

— .

Hinh 24: S6 liéu quan trdc muc nude, lwong mwa  Hinh 25: Téng lwong nuoc dy bao dén ho

b. Dit liéu vé nhu cau sir dung nudc nhu ciu nudc, giai doan sinh trudng, lich thoi

Nhu cau sir dung nuéc hd Pong Nghé dugec V¥ cdy trong, ket qua dy bao nhu cau sir dyng

xdy dung bao gdm cac thong tin vé cac loai M19¢
‘ —m
=
= e T ——
—— =

Hinh 26: Cdc loai nhu cau nwéc Hinh 27: Cdc giai doan sinh truong va DM twong vrng
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Hinh 28: Lich thoi vu cdy trong

c. Ké hoach str dung nuéc ho chira

Ké hoach st dung nuéc hd chira duoc tinh toén
diéu chinh thé hién bang viéc diéu chinh d6 mo
cong va sé ngay ma cdng con lai caa dot tudi
dua trén du bao lugng nudc vé& hd, muc nude
ho thyc do Z va lugng mua ngay hom truéc X.
Viéc tinh toan diéu chinh dugc thyc hién tu
dong vao lac 7h sang hang ngay.

~ Hinh 30: Ké hoach sir dung nurde
5. KET LUAN

Ké hoach sir dung nuéc 1a mét trong nhing can cir
quan trong dé thuc hién dich vy cap nudc va 1a co
so dé 1ap ké hoach van hanh hé théng thay loi.
Hién nay, viéc lap ké hoach sir dung nudc hing
nam cua cac hd chira thuong dugc don vi quan ly
thuc hién cho timg ndm/vu, dua trén s liéu vé dién
tich, loai cay trong, thoi gian sinh truong, dinh mirc
tudi da duoc quy dinh va kinh nghiém qua nhiéu
nam van hanh, trong qua trinh van hanh ciing c¢6 su
diéu chinh. Tuy nhién, cach lam nay dang boc 16
mot s6 diém chua phu hop dan téi tinh trang ké

TAI LIEU THAM KHAO

L1
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Hinh 29: Két qud dw bdo nhu cau nide

hoach lap ra kho sat vai thuc té, gay that thoéat, lang
phi nudc.

Nghién ctru ndy budc dau dé xuat 1ap ké hoach
st dung nudce ho chira theo thot gian thuce nham
chu dong cap nudc cho san xuat trong diéu kién
thoi tiét cuc doan. Dya trén sb liéu quan tric
muc nude tai hd chira, ké hoach str dung nude
dugc diéu chinh hang ngay nham khic phuc sai
s6 du bao ngudn nudc dén hd chira. Viée diéu
chinh ké hoach tuéi con duoc hd tro thong qua
s6 liéu mua thyc do. Véi lugng mua thuc do
quan tric duoc, so sanh vai cac tiéu chuan, quy
chuan dé diéu chinh phwong phép tuéi (tudi du
mtrc quy dinh hay tudi 1 ntra quy dinh hoac
khong can tudi). Py chinh 1a cach dé tan dung
lwong mua phuc vy tudi, giam luong nuéc can
lay tir hd. Van dé nay trudc day chua co ai
nghién cuu.

Bai béo ciing da trinh bay nguyén tic, trinh ty va
két qua xay dung phan mém lap ké hoach sir dung
nudc cho cac hd chira; ¢6 tng dung cu thé cho hd
chira nude Bong Nghé. Phan mém duoc xay dung
san trén nén web, bao gém day du cac chirc nang
du b4o ngudn nude dén, nhu cau nudc, tinh toan
can bang nude va lap ké hoach sir dung nudce. Bén
canh d6, phan mém ciing dugc tich hop sin chac
nang ty dong cap nhat s liéu quan tric mua, muc
nudc hd chaa; tir do diéu chinh ké hoach sir dung
nudc theo thoi gian thyc, gitp tan dung hiéu qua
nguodn nugc.
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