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HYDROINFORMATICS VA MOT SO UNG DUNG TAI VIET NAM

M.B. ABBOTT, TRUONG TUNG, VU7 HONG CHAU

Abstract. A short description of the new discipline Hydroinformatics is given, together with applications of
Hydroinformatics to the fields of Vietnam:

- Surface water modelling.

- Salinity intrusion modelling.

- Water quality modelling.

- Ground water modelling.

Remarks on several interesting features of computations are also included.

Tém tdt. So dd vé nganh Hydroinformatics dwoc giéi thiéu cing véi cédc img dung da cé tai Viét Nam
trong linh vuc md hinh héa cdc tinh todn dong chdy mit, xAm nhip min, chit luvong nwéc va nwéec ngim.
Nhirng dic trung déng luwu ¥ trong cdc tinh todn cing dwoc d& cip cho ting md hinh.

1. KHAI QUAT VE HYDROINFORMATICS

Nhu tén goi cia né, Hydroinformatics (xem [1]) c6 thé hi€u 1d khoa hoc vé cic phwong phap
trng dung ki thudt tin hoc (informatics) va truyén thong (communication) vao céc bai todn lién quan
dén méi trudng nuwéc. Tuy méi chinh thic ra doi véi tén goi trén vao diu thip ky 90, nhung tién
than cda Hydroinformatics da c¢é tir khodng 30 ndm truéc dé, chi yéu bao gém:

- Thiy luc tinh todn (computational hydraulics).

- Dong luc hoc chit 18ng (fluid dynamics).

- Céc phuong phap s8 (numetical methods).

- M3 hinh todn (numerical modelling).

Nhirng nét chinh trong su phat trién cda phwong huwéng ndy di duoc trinh bay trong [1].

2. UNG DUNG CUA HYDROINFORMATICS VAO MOT SO BAI TOAN
MO HINH HOA DONG CHAY TAI VIET NAM

Trong c4c ndi dung cia Hdydroinformatics, mé hinh todn vé dong chdy 13 mdt khau khong thé
thiéu trong cdc diy chuyén tinh todn qui hoach trong phéin tich thi€t ké cdc cdéng trinh thiy loi,
thiy dién, giao théng... cda Viét Nam.

Ching han, trong viéc danh gid khéi lwgng nuéc v cdc ngudn tai nguyén nuéc & cdc ddi ven
bién, viéc x4dc dinh phan b8 cda téng lwong nuéc qué cdnh tir thuong ngudn dwa vé cing véi téng
luong nuwée mwa tai chd sinh ra doi héi sy phan tich chi ti€t vé cdc dong chdy khéc nhau nhu dong
chdy mit, dong chdy ngim va suw nhiém min cda cc sdng trong mua kiét, khi ma ché€ dé thdy vin
chiu dnh huwdng manh mé cda thdy triéu.

Viéc xiy dung va st dung cdc md hinh ndy 1 sy két hop cdng sic cda nhiéu nha todn hoc va
cong nghé Viét Nam trong tat cd 4 linh vuc ti€n thin cda Hydroinformatics, trong dé ¢6 sw déng
g6p tir nhitng ngay diu cda hai téc gid sau cda bii bdo nay. (Xem két qud tinh todn va quan tric
trong hinh 1).

2.1. Céic mé hinh toian chd yéu da duoc 4p dung

2.1.1. Tinh toin dong chdy (mit)

Diy 13 mé hinh duwoc dng dung nhiéu nhit va thanh céng nhét.
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Hinh 1. Tinh todn xam nhip min Du 4n Qudn L& Phung Hiép
(SG liéu ndm 1983. Ngudi tinh: Truong Tung, Lé Thu Vién)

a. Chiéu

Trén thé giéi mé hinh 3 chidu di dwoc 4p dung réng rii (Chau Au vd M§). Trong khu vuc
(Déng Nam A), md hinh 2 chigu khéng hoan chinh (pseudo-2D) dwgc 4p dung dé tinh 1i séng Mé
Kéng (m6 hinh SOGREAH). M6 hinh 2 chiéu diy du chi dimg & mtc tinh vai bai todn don gian.

o} Viét Nam, md hinh 1D duoc cdi ti€n dé c¢é thé tinh li tran vao cic khu chtra va ruéng. Day
c6 thé coi 1a loai 1.5D. Mé hinh 2 chiéu di dwoc nghién ciu bdi nhigu nha khoa hoc, ching han,
Nguyén An Nién va céc ¢ong su..., nhung chwa dwoc trién khai 4p dung vao cdc bai toidn ¢6 y nghia
quan trong.

b. Phuwong trinh

Hé phuong trinh cda bai todn nay dwoc biét dén véi tén Saint Venant gom 2 phuong trinh lién
tuc va dong lugng. Dang co bdn cda hé phuwong trinh Saint-Venant trong dp dung & diy dwogc cho
nhu sau
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trong dé: B la d6 rong mit nudc cia mat cit ngang, B, 1a bé rdng mit nuéc cda tiét dién dong
chdy, t: thoi gian, Q: luwu lwong, z: muc nudc, z: chiu dai, «,f: hé s& diéu chinh dong ning va
dong luong, g: gia tdc trong trudong, A: dién tich mit cit ngang, c: hé s& Chezi, R: ban kinh thiy
luc.

¢. Phwong phdp sé

Trong cic phwong phéap s, thuc t& chi duing phuwong phép sai phin, con cidc phuwong phdp s&
khac td ra it phlt hop.

d. So do tinh todn

So d6 an 4 di€m cda Pressmann té ra wu viét hon hin cic so dd khéc nén da danh dwoc dia vi
doc t6n trong bai todn nay.

e. Thuat todn

Double sweep method v&i nhiéu bién thé khic nhau duoc st dung.

2.1.2. Tinh toan xam nhap man
Day la bai todn dwoc 4p dung thanh céng chi sau bii todn dong chdy mit.
a. Phuwong trinh

Hé gom 3 phwong trinh: 2 phuong trinh dau nhu bai todn dong chdy, thém mét phuwong trinh
bdo toan lwong min:
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trong dé6, ngoai cdc ki hiéu di dwa & phin truéc, cic ki hiéu dwoc dwa thém vao bao gom: S chi
ham lwong muéi, Q: luu lwong dong chdy, D: hé s& khuéch tan doc.

b. Cdc phan khdc: giéng nhu bai todn trén.

c. Ddc dié€m riéng

Do ¢6 thém phwong trinh tdi, bai todn c¢6 mot s& dic diém riéng:

- Anh hudng cia dieu kién ban diu: trong khi d&i véi bai todn dong chdy ditu kién ban diu sé
khéng c6 tac dong sau khodng 12-24 gid tinh todn, thi véi bai todn xAm nhip min, dnh hudng cia
diéu kién dau khéng hé mat di trong sudt qud trinh tinh todn.

- Trong khi d6 chinh xdc cda bai todn dong chiy cé thé rdt cao (vai cm) thi d6 chinh xdc cda
tinh todn xam nhap min kém hon do tdc dung cda khuéch tian s6. Mét s8 tdc gid nuwdc ngodi cong
bS cic phuwong phap khic phuc hién twong nay dé ning cao dd chinh xdc. Tuy nhién chua thiy cé
tdc gid ndo & nuéc ta dp dung cic phuwong phap khic phuc nay.

2.1.3. Tinh toan chit luong mréc

Tai B6 Néng nghiép va Phédt trién néng thén, viéc tinh todn chit lwong nuéc dwa trén mé
hinh The enhanced stream water quality models QUAL2E and QUAL2UNCAS cia Hoa Ky (United
States Enviromental Agency) véi cic dic di€m chinh nhu sau:

a. Phuwong trinh
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trong d6: M la khdi lwong (mass: M), z: khodng céch (distance: L), ¢: thoi glan (time: T), C: dd
dic (concentration: ML™%), A,: dién tich mit cdt (cross-sectional area: L?), Dp: hé s8 phan tdn
(dispersion coefficent: L2T~!), u: t3c do trung binh (mean velocity: LT™!), s: su tiéu tdn (external
source or sinks: MT™1).

b. Cdc phin khdc gidng nhuw bai todn dong chdy mit va xim nhip min .
2.1.4. Tinh todn nuéc ngam

Vé mit mé hinh, bai todn nuéc ngim c6 khdc biét co bdn so vé1 bai todn nuédc mit: trong khi
bai todn nuwdc mit dung cac phwong trinh thiy luc thi bii todn nwéc ngam dung cidc phuong trinh
thiy vian la chd yéu.

Dic diém trén da lam cho cdc md hinh 2D, 3D dwoc sd dung rong rai ddi véi bai todn nuéc
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ngam giong nhu mé hinh 1D cho bai toan nuéc mdt.

2.2. Cac phuong phdp sé

Cé thé st dung mét trong cidc phuong phédp sau:

1) Sai phin hiru han (finite difference method FDM).

2) Phin t& hiu han (finite element method FEM).

3) Ph& (spectral method SM).

4) So d5 loc (filter scheme method FSM).

5) Phin ti& bién (boundary intergral equation method BIEM).

Gin day, t8c do tinh toan c6 khuynh huéng duoc cdi thién nhd viéc 4p dung cdc phwong phdp
tinh todn song song trén cac hé thdng phan tan. Dic biét, viéc gidi xap xi hé phuong trinh Saint
Vernant trén mday tinh song song 4o PVM (Parallel virtual Machine: [5]) dd ¢é nhiing th& nghiém
buéc dau.

Nhan zét:

Phuong phap 1 (FDM) duoc dung rong rii va phd bién, ké cd trong tinh todn song song.

Phuong phap 2 (FEM) sau nhieu thi nghiém, cic tdc gid déu c6 chung nhan dinh FEM thich
hop cho cac bai todn két ciu x3y dung hon 1a tinh todn nuéc.

Céc phwong phdp khic chd yéu mang ¥ nghia ly thuy€t, hoc thuit, it ¢4 ¥ nghia thuc tién.
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2.3. Ung dung

2.3.1. Bai todn dong cbhdy (mit)

Déay la bai todn duoc nghién cdu va dwa vdo tinh qui hoach thiy loi tir nim 1969 trén mdy
Minsk22. Truomg Dai hoc Thiy loi va Vién Qui hoach thiy loi la cdc co quan di diu trong linh
vuc nay véi nhiéu déng gép trong nhirng buéc di diu tién cda cdc can bd khoa hoc nhu: Nguyén
Nhu Khué, Nguyén An Nién, Trin Dic Kham, Nguyén Vin Sing, Lé Xuin Qudng, Truong Tung,
Lé Thu Vién... Két qud 1a tir khodng 1972 cho dén nay khéng cé mét cong trinh thdy loi ndo dwoc
xdy dung ma khdng c¢6 su tham gép ctia mé hinh nay, ching han:

- Thdy dién Hoa Binh.

- Céc cong trinh thdy loi Bic Trung Nam.

- Tinh 1@ (d3c biét cho Pdng bing Ciu Long theo chi thi 99 TTg “sdng chung véi li”).

- Cac bai todn mua can.

2.3.2. Bai todn xam nhip man

Duogc khéi dau bdi Ban thu ky Mé Kéng (Bangkok), véi su déng gép cia Vién Qui hoach thiy
loi (Truong Tung, Lé Thu Vién) va Vién Co (Nguyén T4t Dic). Chuong trinh ndy di dwoc tinh
toan dé phuc vu ldp qui hoach tdng thé (Master plan) cia Dong bing Mé Kéng.

2.3.3. Bai todn chit luong nuéc

Véi su tro gitp cia Chinh phd Thuy Di€n (SIDA) bai toan da dwoc lip va dwa vao tinh toidn
chua phén tai ddng bing Mé kéng (Lé Xuan Qudng, Chu Thai Hoanh) va 6 nhiém tai mot s8 song
Bic va Trung Bb (Nguyén Thai Lai, Vi Héng Chiu, Nguyén Thi Tam).

Chit tinh toian 6 nhiém la BOD, COD, NO,, NOsg,...

Noi tinh: séng Nhué va mét s8 sdng khac.

2.3.4. Tinh toidn nuwéc ngam

Bai todn ndy da duwgc Trudomg Dai hoc Thiy loi, Vién Qui hoach thiy loi, Céng ty Tw vin Xiy
dung thiy loi dng dung tir vai ndm nay.

Trén day méi chi n6i dén mot s8 ing dung tai B6 Nong nghiép va Phat trién Nong thon. Tai
cic bd, nganh khdc nhu: Giao théng, Xay dung, Khi twong Thiy vin, Dién... cdc bai todn trén cing
dugc st dung nhiéu va thuc su 1a nhing déng gép hiéu qua.
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