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1. Mé dau

Nghién ctru, m6é phong va tinh toan dong chay
mat thoang va chét luong nudc mit st dung cac
md hinh, phin mém tinh toan tu phat trién va cac
ph?m mém thuong mai da dugc thyc hién tir 1au tai
c4c nhom nghién ctru vé co hoc chit 1ong noi
chung va tai Phong Thuy khi Cong nghiép va Moi
truong Luc dia, Vién Co hoc - Vién Khoa hoc va
Cong nghé¢ Viét Nam, noi riéng [11-14]. Nhin
chung, cac mé hinh da dugce s dung la cac mo
hinh mét chiéu hodc hai chiéu dya trén viéc giai s6
hé phuong trinh Saint-Venant két hop voi phuong
trinh truyén tai, khuéch tan chat trong dong chay.
Viéc phat trién va Gng dung rong rai cac mé hinh
mb phong, tinh toan dong chay va chat luong nudc
dwa trén viéc giai s hé phwong trinh Navier-
Stokes day dii co xét dén anh huéng cua réi, con
nhiéu han ché va chua phd bién. Cac mo phong
thong thuong 1a d6i véi dong chay trong song hay
cac mién thoat 1ii véi van téc dong chay twong dbi
16n va thuong bé qua anh hudng cia ung sut gio
trén bé mat [11-14]. Cac md phong, tinh toan dong
chay va chét luong nude trong cac hd chua dugc
quan tdm nhiéu.

Trong diéu kién ctia Viét Nam n6i chung va Ha
Nbi n6i riéng co rat nhidu ho 16n nho lién quan dén
nhiéu linh vic khic nhau cua doi sdng xa hoi, tir
cac hod tao canh quan, diéu hoa moéi truong, chira
nuée tudi tiéu, phan 1ii t6i cac hd thiy dién phuc
vu san xuat. Nhidu hd c6 lién quan mat thiét toi doi
séng cua dan cu xung quanh va cac vung phu can.
Su tdn tai va gia tri ty nhién cua cac hd nhiéu khi
tro nén qua quen thudc va dugc xem la mac nhién

trong khi sy hiéu biét thdu dao vé chung chua phai
la da hoan toan day du, dic biét 1a ddi véi cac hd
c6 di¢n tich 16n va diéu kién ty nhién phuc tap [2,
16]. Sy phat trién kinh té xd hoi trong ca nuée da
va dang giy anh huong, tir mic do nhe dén mirc do
tram trong, toi diéu kién tu nhién, moi trudong cla
cac hd. Viée nghién ciru dé hiéu rd didu kién tu
nhién, dong chay va méi truong cia cac hd ciing
nhu anh hudng clia qua trinh phét trién kinh té xa
hoi, d6 thi hoa va san xuét cong, nong nghiép tdi
cac ho 1a cip thiét. Voi sy phat trién cta khoa hoc
ky thut va cong ngh¢ thong tin, cdc cong cu md
hinh héa, mé phong va tinh toan dong chay, truyén
tai va khuéch tan chit thai, van tai va ling dong
bun cat, chit lugng nudc ngay cang duoc hoan
thién va phat trién. Cac mo hinh méay tinh ngay nay
da dat dugc d¢ chinh xac cao va da dugc sir dung
rong rai trong nghien ctru, mé phéng, tinh toan
dong chdy va moéi trudng nude cac sdng, ho bién
va dai duong. Trong s0 d6, mot s6 phan mém may
tinh da tr¢ nén phé bién va c6 thé dugce cung cp
mién phi t6i cong ddng nghién ctru khoa hoc trén
the gioi. Viée khai thac str dung truc tiép cac phan
mém nay tiét kiém dwoc rat nhiéu thoi gian, chi phi
va d6 chinh 14 lgi ich thiét thyc ciia qué trinh toan
cdu hoa mang lai va can duoc triét dé khai thac
trong diéu kién ciia Viét Nam. Vi thé, chung t6i da
tim hiéu va khai thac chuong trinh toan EFDC va
phin mém giao dién EFDC Explorer. EFDC
(Environmental Fluid Dynamics Code) 1a chuong
trinh tinh toan dong chay, van tai nhiét, chat va
chat luong nude duoc Cuc Moi tmorng My (EPA)
tai tro phat trién dua trén viéc giai s0 h¢ phuong
trinh Navier-Stokes day du, ba chiéu sir dung két
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hop phuong phap sai phan hitu han va phuong
phép thé tich hiru han trén ludi cong tryc giao
tuyén tinh ¢ cau trac, str dung ngdén ngit 1ap trinh
Fortran [1, 4]. Chuong trinh nay lién tuc dugc phat
trién cap nhat, bo sung cic chirc ning va hoan
thién boi nhidu nhom nghién ctru khac nhau trén
thé gigi [1]. Chuong trinh tinh toan, mi ngudn
mé va cac tai liéu co6 lién quan cua EFDC duogc
EPA cung cép mién phi. Tai Viét Nam da c6 mét
s6 nghién clu cua cac tic gia khac nhau s
dung chuong trinh tinh toan nay va da thu duoc
két qua tot [2, 6, 9, 15]. Phan mém giao dién
EFDC Explorer dugc phat trién nhdm hd tro cac
cong doan thiét 1ap mo hinh, chuén bi s liéu dau
vao, diéu kién bién, ludi tinh toan, theo ddi qua
trinh tinh toan, két xuét dit liéu va trinh dién dd hoa
cac két qua tinh toan. Phan mém nay dugc viét
bang ngdn ngir Visual Basic, hét sirc tién dung va
than thién véi ngudi st dung [10].

Déi tugng cua nghién ctru nay 1a hd Tay thudc
thanh pho Ha Noi, trung tdm van hoa kinh té xa hodi
cua cd nudc.

Nghién ctru nay nhim lam sang t6 ché do dong
chay do gi6 trong hd Tay, qua trinh lan truyén,
khuéch tan chat thai lo limg tir cdc ngudn nude thai
gdy 6 nhiém vao hd trong mot khoang thoi gian
gitta mua kiét (thoi gian ma anh hudng cia chét
thai dén chat lugng nudc ho Tay la tram trong nhat
do muc nuéc bi ha thap trong mua kho). Cac két
qua thu duoc ¢ y nghia thuc tién ctng nhu ¢6 thé
duogc st dung dé ddi ching véi cac két qua khao
sat mdi truong hd Tay da dugc mot sd bao cio
khac dua ra. Trén co s& do6, nghién ctru dat nén
tang cho viéc 1am chii, khai thac phin mém tinh
toan hét stc tién dung va hi¢u qua EFDC va
EFDC_Explorer, huéng téi viéc su dung hi€u qua
cong cu nay nghién clru dong chdy, van tai bun cét
va chat luong nude hd noi riéng va hé thdng song
hd, bién noi chung, dac biét 1a danh gia anh huéng
cua sy phat trién do thi hoa, phat trién kinh té, xa
hoi, san xuét cong, nong nghiép dén cac hé thong
song hd trong ca nude.

Nghién ctru nay bit ddu tir viéc thu thap cac s6
liéu dia hinh long hd Téy. S6 liéu cao trinh long hd
(hinh 1) dugc tham khao theo [2]. Mién long hd
dugc chia thanh ludi tinh todn co ciu tric dang
ludi cong tryc giao tuyén tinh. Cac sb liéu didu
kién bién (luru lugng cac cdng thoat nude thai vao
hé trong mua kiét) dwoc tham khao theo [2]. Sb
liéu khi tuong (trudong gidé khu vuc Ha No6i) duge
thu thap tr co s& dit liéu khi twong toan ciu
(website www.wunderground.com). Mé hinh moé
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phong tinh toan cho hd Tay duoc xay dung va tinh
toan cho mot khoang thoi gian mua kiét (sé liéu
gi6 duogc st dung trong khodng thoi gian tur
15/11/2010 dén 15/12/2010).

Hinh 1. Ban d6 dwong ddng murc cao trinh day hd Tay [2]

2. Piéu kién tw nhién, khi tuwgng - thiy van va
mdi truong ciia hd Tay
2.1. Piéu kign tw nhién

Hb Tay 1a hd 16n nhat ciia Ha Noi, nim & phia
tay béc thanh phd, ¢ vai trd quan trong trong doi
song kinh té, van hoa, xa hoi cua thu d6. Cing véi
tdc d6 do thi hoa, su can thi¢p ctia con ngudi da va
dang 1am cho hd Tay bi bién dang, theo do 1a 6
nhiém méi truong, mit di nhiéu loai thuy san, dic
san co6 gia tri [2, 16].

Theo céc két qua didu tra, khao sat, dién tich hd
Tay hién nay vao khodng 526,16ha, chu vi
18.967m, chd rong nhat 1a 3724m, chd hep nhét 1a
2618m, dd sau trung binh 1,5-2,0m, noi sau nhét 1a
3,0m. Mot sb do dac cu thé cho thdy phan bd do
sau nudc hd nhu sau: cach bo 1-2m, ndng nhat 1a
0,6-0,7m; sau nhat 1a 1,5-1,7m; cach bo 15-20m
nong nhit 1a 1,2-1,3m; séu nhét 1a 2,0-2,4m; cach
b tir 100m; tir 2,4 dén 2,8m.

Luong nudc trung binh khodng 10 tri¢u mét
khoi. H6 Tay c6 sy da dang sinh hoc cao va dién
hinh ¢ ving dong bang song Hong [2, 16].



2.2. Diéu ki¢n khi twong - thiiy vin

Theo s6 liéu do dac tai tram Lang va Hoai Dtc
(Ha Noi), téng lugng birc xa do dac va tinh toan
duge ¢ khu vuc hé Tay cé gia tri cuc dai la
304,5cal/cm’ ngay (thang 4); gid tri cuc tiéu 1a
137,2 cal/cm®.ngdy (thang 1) [2].

Nhiét d¢ khong khi khu vuc ven hd nhin chung
thdp hon khu vuc khéc trong thanh phd va dat gia
tri cyc dai nhidu nim vao thang 7 (29,1°C) va dat
gia tri cuc tiéu vao thang 1 (14°C). Po am khong
khi trung binh thang dao dong tir 80-90% va bién
dong theo mua.

Luong mua khu vuc hd Tay bién dong manh
theo khong gian va thoi gian. Do anh hudng cta hd
nén ché d6 mua ¢ khu vuc hd Tay khac véi cac
khu vue khac. Khu vyc hd thuong hay c6 mua voi
cuong do 16n hon: mua kho (thang 10) lugng mua
trung binh dat 0,7mm/trén, mua mua (thang 8)
luong mua trung binh dat 15,6mm/tran. Cheé do
bbc hoi chi yéu phy thudc vao gié, nhiét do va buc
xa. Luong bdc hoi & giita hd binh quan dao dong
3,7-5,0mm/ngay.

Huéng gi6 thinh hanh ¢ gi&a ho trong mua
dong 1a bac va dong bic (huéng glo td1), va mua he
la déng va déng nam. Tdc d gid & giita hd dao
dong 1,7-7m/s va dat gia tri cuc dai khoang 7,3-
12m/s (manh hon céc khu vuc lan cén 2,1-4,8m/s)
(hinh 2).

Truong gio Ha Noi
November 15, 2010 through December 15, 2010

N

18%

Key
>=10.8 mis S
823To 108
514To8.23
3.09To 5.14
1.54 To 3.09
1.01To 1.54

Number of Records Used: 1449

Hinh 2. Phan bd van tc gié (hwéng gié thi di) trong mét
thang mua khdé (15/11/2010-15/12/2010, khu viwc Ha Noi)

S6 ligu gi6 da dugce thu thap cho mot thang mua
khoé (vi du cia nam 2010) tr co sé dir liéu khi tugng
toan cdu tai trang web www.wunderground.com.
Gib c6 lién quan mat thiét va 1a yéu t6 quan trong
nhét tao nén dong chay trong hé Tay.

2.3. Méi trwomg hé Tay

Nhitng nim gan day mdt nudc cua hd Tay bi
thu hep dan va bi anh huéng 16n boi téc do do thi
hoa. Nhiéu té chire, ca nhan thudc cac thanh phan
kinh té da dau tu va phat trién dich vy, du lich nhu
Céu lac bd Ha Noi, Cong vién nude, Du thuyén hd
Tay.... Mot sb dién tich ven bd hd da dwoc ke véi
muc dich tranh sat 16 va 14n chiém nhung hd van 1a
noi chira cdc chat xa thai. Theo két qua khao sat
cia Trung tim MOoi truong Bién cung véi Vién
Hoéa hoc, Vién Khoa hoc va Cong nghé Viét Nam
cho thiy: nudc hd Tay dang bi 6 nhiém kha nang.
Ving ven bo, dac biét 1a khu vuc phia nam hd, g?m
hd Trac Bach, vé mua khd mic do 6 nhiém theo
mot s chi tiéu c6 thé cao gap 1000 lan so véi mua
mua [2, 8, 16].

Nguyén nhan chinh gy 6 nhiém 1a do mot lugng
nudc thai 16n cua thanh phd d6 truc tiép vao hd qua
mdt s6 cong chinh nhu cdng Cay Sy & duong Thanh
Nién, cong Tau Bay gan vuon hoa Ly Ty Trong va
cdng P56 phudong Thuy Khué cong véi nude thai va
mot phén rdc thai cua cac nha hang, khach san
quanh hd, trén hd va cu dan xung quanh. TUr nam
2002, nguoi ta da phat hién 0 dc & ho Tay bi mit vay,
$6 lugng Oc con song sot bi suy gidm manh, con con
nao song chi bé bang 2/3 nhing con b¢ cung loai &
noi khac. Phong Sinh thai Mdi truong nude thudc
Vién Sinh thai va Tai nguyén Sinh vat, Vién Khoa
hoc va Cong nghé Viét Nam cho biét truge do ho
chua timg ghi nhén trudong hop 0 oc mét viy nao nhu
thé. Gia thiét dua ra la 6c mét vay do bi nhiém doc.
Bang 1 dudi day thdng ké cac ngudn nudc thai
chinh d6 vao hé [2, 16]:

Bang 1. Danh sach cac céng nwéc thai va lwu lwong

thai vao hd
A X Lwu lwgng mua kiét Lwu lwgng mua
STT Tén cong (m®ingay) kiét (m°/s)

1 Céng Tau Bay 2592 0,030
2 Céng Cay Sy 10282 0,119
3 Céng Db 3268 0,042
4 Nha nghi 173

Quéng Ba 0,002
5 Khéch‘san 335

Tay Ho 0,004
6 Khzfich san 320

Thang Loi 0,004
7 Céng Trich Sai 518 0,006
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Theo céc diéu tra, khao sat, mot $6 tham sd chat
thai lo lirng (cac kim loai nang ddc hai, d§ duc, do
kiém, HCO5, vi khuén yém khi, cac coliform,...)
thai vao hd Tay tir cac céng nudc thai quanh hod
trong muia kiét co gia tri rat cao, tir vai tram dén vai
chuc nghin mg/1 [2, 16].

Van d& 6 nhim nude ho Tay do cac ngudn chét
thai khong nhirng anh huong den my quan do thi,
mbi truong sdng ma con tiém an nguy co lay lan
cac loai dich bénh dén cac loai sinh vat sinh song
trong hd ciing nhu céc khu vuce dén cu ven hd.

3. Chuong trinh EFDC

Mo hinh tinh toan thuy dong luc hoc va moi
truong EFDC dugc Cuc Moi truong My (EPA) tai
tro phat trién, xdy dung va lién tuc dugc cap nhat,
bd sung hoan thién [4]. Chwong trinh tinh toan
EFDC gan day ciing da dugc két hop véi mé hinh
van tai bun cat tao didu kién cho cac mé phong,
tinh toan va nghién ctru dong chay, véan tai bun cat
va x6i mon dia hinh long din dugc thuc hién dé
dang hon.

Chuong trinh tinh toan EFDC giai xdp xi hé
phuong trinh Navier-Stokes sir dung két hop céac
phuong phap sai phan hitu han va phuong phap thé
tich hitu han, dong thoi két hop véi viée giai cac
phuong trinh truyén tai va phuong trinh lién tuc
cho cac thanh phan d6 man, nhiét, ning luong rbi
d6ng hoc va rdi ¢& 16n [5]. Cac phwong trinh dugc
giai trén hé ludi cong tuyén tinh tryc giao theo
phuong ngang va trén hé ludi co dan theo phuong

372

thing dung [4, 5]. Céc thanh phan khuéch tan theo
phuong thing dung cia dong ning, vat chit va
nhiét d§ dugc xac dinh sir dung cac so dd dong kin
r6i Mellor va Yamada [7] va Galperin [3]. Ma
ngudn chuong trinh EFDC dugc cung cp mién phi
boi Cyc Moi truong My va da va dang duge ap
dung trong nhiéu nghién ctru thiy dong luc hoc va
mdi trudng nude cac song, hd, cac ving bién va
clra s6ng nhiéu noi trén thé gioi.

Hién nay mo hinh EFDC d3 qua nhiéu phat
trién, cap nhat va gdm 4 modul chinh: thiy dong
hoc, chat lugng nude, van chuyén bun cat, lan
truyén, phan huy cac chat doc trong mdi truong
nudc mat. Mo hinh thily dong luc hoc EFDC gém
6 modul lan truyén van chuyén, bao gdm: dong luc
hoc, mau séc, nhiét do, 40 man... Két qua tinh toan
tor md hinh thiy dong lyc hoc (nhu do sau, van tde,
tde d6 xéo trdn...) duoc Kkét hop va st dung tryc
tiép trong cdc modul con lai nhu mé hinh chat
luong nuwde, md hinh van chuyén bun cat va mo
hinh lan truyén, phan hity doc chat.

4. Két qua md hinh héa, tinh toin dong chiy va
truyén tai, khuéch tin nwéc thii 6 nhiém trong
ho Tay

4.1. M6 hinh hoa

Mién mé phong tinh toan long hd duoc chia
thanh cac 6 ludi tinh todn nhu trong hinh 4 [10].
Trén co s& ban dd dwong ddng mirc dia hinh day ho
Tay (hinh 1) va céc s6 lidu thu thap dugc, cao trinh
day mién tinh dwoc xay dung nhu trong hinh 3 [2].

« Hinh 3. Cao trinh day hd Tay [10]
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Hinh 4. Lwéi tinh toan gdm 12634 & va céac bién lvu lwong [2]

Danh sach cac bién luu lwong cua cac cong
nudc thai d6 vao hd dwoc cho trong bang 1 va vi tri
cua cac bién dugc trinh bay trong hinh 4. Nhin
chung trong sb 7 cdng thi chi ¢6 3 cbng 1a ¢6 luu
lu:crng dang ké gdbm cac cdng Tau Bay, Cay Sy va
cong Do, trong d6 céng Cay Sy c6 luu lugng 16n
nhét (bang 1).

4.2. Két qui mé phéng, tinh todn dong chdy trong
hé Tay

Mb phéng duogc thuc hién cho khoang thoi gian
mua kho (sb lidu gié ¢ day liy dau thang 12/2010)
Két qua mo phong, tinh toan trudng van toc dong
chay trong hd tai thoi diém truong gi6 dong bic
dién hinh duoc trinh bay trong hinh 5 dudi day.
Két qua tinh toan cho ta birc tranh toan canh vé
dong chay trong ving hd Tay rong 16n. Dong chay
trong hd sinh ra do anh huéng cia Ung suat gio
trén bé mat. Véan téc dong chay, cac vung xoay,
phu thudc vao huéng va van tdc gio ciing nhu diéu
kién dia hinh long dan. Cac ving xody thay doi
lién tuc theo hudng gié. Tdc d6 dong chay 16n nhét
& nhitng ving nudce ndng, chu yéu 1a cac ving ven

bo. Nhin chung tc d6 dong chay 16n nhét khoang
vai centimet mot giay (hinh 5).

4.3. Két qui mé phong, tinh todn qud trinh truyén
tdi, khuéch tan nwoc thdi 6 nhiem trong ho Tay

Dé hiéu dugc qua trinh truyén tai, khuéch tan
dudi tac dong cua dong chay trong hd t6i cac chét
thai gy 6 nhiém lo limg tir cdc cong nudc thai do
vao hd Tay, ta gia thiét cac cong thai xa chét thai lo
limg c6 ndng d6 1000mg/l theo nude thai xa thing
vao hd Tay. Két qua mo phong, tinh todn qua trinh
lan truyén, khuéch tan cta cic ngudn chét thai vao
hé tmg v6i truong van toc trong hinh 5 dwoc trinh
bay trong hinh 6 dudi ddy. Véi cac cong co luu
lugng thai nho, lugng chét thai lo limg d6 vao hd la
twong ddi nho va kho nhan thiy. Véi cac cdng c6 luu
lwong x4 thai 16n (cac cong Tau Bay, Ciy Sy va cong
D3), luong chét thai vao hd 1a 16n va dé dang quan
sat duge. Mot dac diém quan trong c6 thé nhan th?iy
1a dudi anh huong ciia dong chay do gi6 trong hd ma
chit thai chu yéu tap trung ¢ ving phia nam ho. Két
qua nay la hét strc Iy thu va hoan toan trang hop véi
két qua ciia mot s6 didu tra khao sat chat lugng nudc
hd Tay da duoc thyuc hién [2, 8, 16].
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Velocities
14/12 23:00 02

Magnitude (m/s)

—_— = 1.50(mis)
Depth Averaged

« Hinh 5. K&t qua mé phang,
tinh toan dong chay luc 23h00
ngay 14/12

Water Column
14/12 23-00

— Hinh 6 Két qua mé phdng,
tinh toan truyén tai chét thai lo' 1ing
trong hé Iac 23h00 ngay 14/12
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5. Két luén

Nghién ctru, m6 phong va tinh toan dong chay
do gi6 trong hd Tay va qua trinh truyén tai, khuéch
tan chit thai lo limg gdy 6 nhidm tir cac nguén
nu6e thai @6 vao hd da duoc thuc hién st dung
chwong trinh tinh toan EFDC va phan mém giao
dién EFDC_Explorer. M6 phéng dugc thuc hién
cho mot khoang thoi gian mua kho (d4u thang 12)
da cho chung ta hinh dung dugc qué trinh van dong
ctia nudc trong hd dudi anh huong cua Gng suit
gi6 trén bé mat, mot thong sb co ¥ nghia 16n ma
cho t&i nay van chua c6 cac két qua khao sat, do
dac thuc nghiém. Két qua cho thay dudi anh huong
ctia gi6, nhiéu ving xoay dwoc hinh thanh trong hd
va cac vung nay ciing thay dbi khi truong glo thay
dbi theo thoi gian. Van téc dong chay trong hd 16n
nhét & cac ving nudc ndng ven bd hd va cé thé dat
ti vai centimet moi giay.

Két qua md phong tinh toan qua trinh truyén
tai, khuéch tan chit thai lo ling gay 6 nhiém trong
hd tir cac ngudn nude thai dé vao hd Tay 1a hét strc
ly tht. N6 di xac nhan két qua khao sat do dac
quan tric chét lugng nudc nude hd Tay vé chit
lvong méi truong nude vung phia nam hd Tay 6
nhidm trAm trong hon so véi ving phia bic hd. Ban
chit cua diéu nay chwa dugc giai thich thiu dao
trong cac do dac, phan tich thuc nghiém chét lugng
nu6e hd Tay. Can cbr vao két qua md phong, diéu
d6 co thé duogc giai thich la do dac tinh van dong
cua nudc trong hd du6i anh huéng cia tng suit
gi6 va dia hinh 1ong hd. Chét thai gay 6 nhiém s&
tap trung chu yéu & phan phia nam hd khién cho
viing ndy bi 6 nhiém nghiém trong hon cic ving
con lai.

Két qua mod phong, tinh toadn v6i d¢ phan gidi
cao da duoc thyc hién cho tinh trang hién tai cua
hd Tay ciing nhu cac mé phong, tinh toan cho cac
kich ban phat trién cua hd T4y trong tuong lai rat
hy vong s& cung cip thém thong tin hiru ich cho
cac cap chinh quyén ciing nhu cac nha quy hoach,
quan 1y d6 thi Ha Noi (c6 lién quan dén khu vuc
hd Tay).
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SUMMARY

Simulation and calculation of flow and pollutant transport in lake

The paper presents researched results on simulation and calculation of wind-induced flow and pollutant transport in
West Lake - Hanoi using the non-commercial EFDC computer code developed under the support of the Environmental
Protection Agency (EPA) of the US. The West Lake model, input/output data processing, and the presentation of
calculated results have been done using the pre/post processor EFDC_Explorer (EE), WEB version. Flow and pollutant
transport simulation is for a period in dry season (e.g. calculation with wind data of the first part of December 2010). The
simulated results of wind-induced current in the lake give us an interesting idea of the detailed circulation of the water in
the lake, a subject that has not yet been experimentally studied till now. The results of pollutant transport simulation
firmly confirm, and clearly explain the reason of the difference in water quality between the southern part of the lake and
the northern one, which has been found in field observations. Hopefully, high resolution results of this research and
further results of simulations of the future West Lake development plans will contribute useful information to Hanoi city
authorities. Concurrently this research confirms the promise in using the EFDC free code to study other practical
problems in Vietnam.
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