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‘Mo hinh_ SWMM (Storm Water Management Model) Ia mot ‘md hmh toan

: thuy van—thuy lue tmh todn qud_ trmh hinh thanh, chuyén dong, phan phdi- chit

My (US-Environmental ‘Protection Agency) ‘tair Truong Dai hoc tdng hop: Florida’

jv11c tren the g101 SWMM du:dc céu tlen nhleu Ian U cac kmh nghlem ung dung,

- duoc nhleu ngucx b1et den trong cac mo hmh hlen cc mﬁ té qua tnnh f:,hoat
nude vé lugng cn” '

- chay nguge (thuy trisu), nudc:vat, ¢ su hoat: déng ctadap tran, 16 -thio ‘nuéc,

e K ‘qué- ra -ciias SWMM:'¢é thé chodudi dang’ béng thong ke hoac do th1 vé »"‘“

'(mo ta dong chéy khong on dmh blen d01 cham) bang cic phuong phap Iap an

va luong dong chéy trong mot he thong thoat nuo‘c do th1 ) mu!c do phlic tap
va klch ¢6 16n bat ky nhim muc dlch :

* Quy hoach va thlet ke he thong thoat mIdc do th1 va tlm gléu phap t01 uu
cho he thong nay : : g

[N

loguan 1y van nann tleu- thoat nudc do thl :,, -

* Kiém: soat chit - lugng nude thé.l “du “béo- khé nang 0. n}nem Moi” truong va
de xuat phlmng phap xu Iy tthh hdp - : s S

SWMM duge: xay: dung theo don - dat hang clia Cd quan Béo Ve moi"truong ’

t¥ nam 1971. Sau khi cong bs, mé hinh nay da duge ap dung cho nhidu khu

Bang cdch glél he phuong trmh Sa1nt—~Venant dudl dang day du va thu gon

hién dal, thoi gian tinh nhanh SWIV.[M tmh toan dudc hé thong thoat mmc phufc
tap, hinh dang bt ky (cong ngam o 4p ‘hodic hé, kénh rmidng ‘hd) ¢S nude

bom'cudng bic, bé chua, ‘ao hé ' tich va dleu tiét..SWMM :cd cdc cong cu théng .
ka, n01 ngoai suy phii-hop;” thu’ vién:'s6 lisu thuy luc nén- diéu kién: bién vao cd
thé. cho dugi dang bat ky. SWMM rdt_phl hdp véi. dIeu kién dd thi nudc ta khi
he thong thoat nudc . khong chuan va co do doc nhd. . : <

hm Tuong tde thdi, luu luong thoat t6i-da ctia doan kénh, vin téc, chiéu cao

muc nudc, néng dé chit bidn.. cda bit ky diém ndo:va:thdi gian niocta hé
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thong. CS th& chi dinh cac ‘két qua trung .gian dé mo phéng tiép tuc ma khéng
cdn phai chay lai tu dau.-

SWMM Version 4.20 (Befa) duge viét bing ngon nglt FORTRAN 77 gém 121
chuong trinh con v6i hon 30.000 dong lénh (ngoai ra con cd 41 file phu trg). Do
I6n toan bo FORTRAN CODE khoang 1,5 MB dich ra chuong trinh chay (EXE)
co do lon 2,6 MB. Tuy nhién c6 thé dich riéng cdc mé hinh bo phan SWMM va
st dung ddc iap theo tlmg tinh nang, yéu cdu dat ra cta bai toan. M6 hinh bd
phan l6n nhat khoang 400 KB. _

SWMM sau khi chuyén giao vao Viat Nam da dugc cai dat lai trén may
tinh cd nhén hién cd, co thé ding véi mdy 386 DX cd bo xi ly todn hoc 80387.
L. CO 8O KHOA HOC VA CAU TRUC SWMM =

Heé thong cdu tric cia SWMM duge md ta trong hinh-1.

~ Quan hé giita cdc mo hinh bo phan - Hinh 2. g
' Céc chuong trinh con (Fortran Subroutine) cédu tao thanh mo hinh b phén -
Hinh 3 (vi du cho Block ‘Storage/Treatment).

M6 hinh SWMM gém 4 moé hinh bd phan : Runoff, Transport Extran,
Storage/Treatment va 5 chlmng trinh phu trg "(Service Block) d& 'tinh toan tdng
‘hop qida trinh hinh thanh dong chéy cd 'vé chdt va lugng nudc gébm 3 giai
- doan : «

. Giai doan hinh thanh dong ché.y (Runoff Deuelopment)
. Giai doan tdp trung dong chéy mat (Overflow Concentration,).
. Giai doan van chuyén dong ché.y trong hé théng (Transport of Runoff).

Cac mo6 hinh by phan duge lien k&t vdi nmhau theo trat tu lo-gic : két qua
tinh todn cta giai dogn trudc lam diéu kién vao cho giai doan sau. :

[S——,

L — : ’\ T
| OFF - LINE RUNOFF
niios LINE NPT :

TRANSPORT

OFF « LNE
Fie  cn——
LINEINPHT

STORAGE/
EXTRAN TREATMENT

RECETV

Hink 1. T théng céu tric cia SWMM
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SERVICE COMPUTATIONAL ‘ S
BLOCK BLOCKS : L

STATISTICS —
BLOCK ] —

RUNOFPF BLOCK

" GRAPH :
BLOCK , | TRANSPORT
’ ! —  BLOCK

EXECUTIVE
COMBINE : BLOCK
BLOCK

EXTRAN BLOCK

RAIN
BLOCK

 TEMP
BLOCF -

STORAGE/TREATMENT
TUBLOCK

1.4

L Hznh 2. Quan _ he‘ gziZa cac mo hinh bé phan

“Execurive |
feBloek s o e

[ " STKT

$Tcnsin' 7 STRD’ATk | conTRL
BRIV
| INTERP | | EQUATE J [ PLues |

Hmh 3 Chuang trznh con cd’u tao thanh chuang trznh bo phdn
(VL du cho Block Storage / Treatment) ‘ '




1. RUNOFF
Mo hinh nay tinh todn hai giai doan ddu tién cta qud trinh dbng chay bao
gom qué trinh hinh thanh mua hisu qua (hinh thanh dong chay) VA qud trinh
chay tran trén bé mat vao cdc mudng, rinh, ga thu nudec. ' o
- Phuong phdp. tinh mua hiéu qua : lugng tén that cha ysu trong tran
mua 1a lugng thim vao: dat va dién tring bé mat. Runoff sit dung 2 phuong
phap tinh todn cho' giai doan nay gébm : phuong phap thim thuc nghiém caa
Horton va. phuong phip thdm vat ly cia Grenn-Ampt. . T
- Tuy theo’ titng luu vuc e6.cdc dac tinh bé mat khac nhau, ngudi st dung ¢
thé chon 1 trong 2 phuong phap nay. : '
-Phuong phéap tinh d(‘)ng"“chéy tran : Ding kj thugt scfﬂizgidéng‘vh_oc‘ tinh
riéng ré cho ting loai mit tran vl cdc dac tinh vat 1y, dac thi khac nhau. '
Diéu kién bién vao 13 qtié.» trinh ‘mua; sd lugng cac luu vuc 'bo- phan, dia
hinh, dia chdt b&é mat : phidn tram dién tich khong thdm, d6 nhdm thuy lue, dé
déc Iuu vue. R E

2. TRANSPORT V

Khéi truyén tai Transport thu va tong hop dong chay tit cic ga thu ti cdc
Itu vuc b6 phan hoie ti dbhg’éhz’i&fiigéimz chay vao hai bén cdng kénh muong
tieu nudc va ‘tinh toin dong chay q_ﬁzi _he -théng tiéu thost k€ ca vé lugng
(phuong trinh SainteVenant)' cing nhu vé chit (phuong trinh khuéch tdn) cho dén
cla vao cia cdc cong trinh nhan mfc?_éy::", Trané{port‘khﬁng tinh. duge tdc dong anh

hudng cta thuy triéu va nude vat. = e -

M6 hinh nay &p dung tét doi vei cacluuvua mién nui, cdu tric b& mat va
hé théng thodt nuée khong qua phUctapDovay, Transport khong nén 4p dung
cho cdc do thi 16n, khu vuc dong bang & nuée ta, ’

3. EXTRAN (EXTENDED TRANSPORT) | R

Khéi truyén tii md rong Extranlamétmé hinh todn thuy van - thuy luc
hoan hio va hay dugc dung nHé’t«'g‘:dé’ : khé.c phuc nhitng nhuge di€m cda
Transport. Hé théng thodt nudc cd théthlét ké phic tap, cd nudc chay ngugc,
¢S nudc vat. Extran mo phong dap tram, 16 thdo nuéc, bom, b8 chia, ao hé tich
va diéu tiét. G AT e R -

Phuong trinh co ban céa Extran 1a hs phuong trinh' Saint~Venant ¢ dang
ddy du. S e | '

Phuong phap giai 13 sai phan_ hitu. h.é_ii"l;‘:}v_il’é, phuong trinh nay véi cic so do
sai. phan : ol Al pes Peinast ' .

. Sai ;;héﬁ"‘hiéﬁivai' ky thuat gléJEule (tinh cho nita budc thai gian At)

. S0 d6 nita dn hign v oo oo S '

- 50 dd dn hoan toan theo ky thuat lap Newton—Raphson

BuGc thoi gian tinh do ngudi st dung ty chon. Chiong trinh ‘dung’ céc kj
- thudt tirong duong d& tit dong ¢iéu chinh cdc-dac trung: tinh ‘toan (vi. dy, chon do
dai doan cong kénh, muong) 16 khéng pha v3 diéu kién hoi tu vi &n. dinh cta
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mo hinh. Day la mot tién bo moi trong ky thuat xay dung cdc mé hinh todn
thuy van - thuy lue.

Extran mo6 ta qua trinh chdy cd 4p trong cac Q6ng ngam do cdc- ga thu,
di€ém nhén nudc bi ngap (surcharged) hoac chay tran ti ga thu lén dudng pho
(flooding) qua giai dong thdi véi he phuang trinh di€ém nuat (duge thiét lap riéng

cho 2 trudng hdp trén). Do vay, Extran la cong cu hitu higu dé giai thich co
ciu ngap ung tai bat ky digm nao txong hé théng thoat nude.

Nguti diéu khi€n chuong trinh-dé dang nhan biét qua trinh lam viée cua hé
thong theo. tiing chu ky tinh todn (vi du : thdi di€m bat ddu ngap: hoac tran tai
ga thu, doan cong ngdm.. nao dd trong hé théng. thoit nudc) va ti dd cdé thé
dieu khién dwoc hé thi'ng nay (khl khong ché dugce diéu kién vao nhu qud trinh
mua, nucc tha1 su thay doi he thong thoat mmc )

Sau day tom tat kha nang mo ,phong,qua\Extran: trong bang. 1.

Bdng 1. Khd nang moé phéng cia Extran

Loai,yéuts !

; ) Dang. kxeu

ﬁCong ngam c6 &p hodc hd o
'Kénh muong hé ="~ o
“Hinh chd nhat

Sl R Gue Sava sl jHinhiteene i
o Hinh mong ngx,Ia

inh qua tring " ( B e
. "Hlnh can gIO T ER LRSS RS NS M O e R Zainiliit
Hmh thang :
. iMat cét co dang hmh hoc quen thuoc .
“|S6ng thign nhién (mat cit bat quy téc)

. 7, - P
“iissr o Ong din (Conduir) -

“Giao nhau tai'cac kénh mucng, cﬁng
Ga thu

Nt (Juncﬁun) ' Ndi thay dai métcét dfidﬁc.. PRI AT
‘ Tram bom, lo thao "

i Bat ky dang ndo -

S o ’Mleng cong ety
. Céng tinh d§n nudc: Céng c6 nép, gé’m Van mot cnreu . '

i = : Dap ngang-’ : - :
Pap dong chay bén

. Trambom |Truc tiép hodic gidn tiép

Hé diéu tiét :

; - - Dang hd cé dap tran

B prhua'f it 1 2Dang hd ¢6 16 thao bén c
: - Dang kin {chi ¢6 tac dung tich nddc)

R O O ST - Cda ra, ty do (khang. ch|u tac dcng bén ngoa;) I
~ Cua thoat nudc - Cia ra c6'myc nudc c6 dinh S
! - Thuy triéu vdi chu ky, bign d6 bat kY-

¥ -

4. Storage/treatment

‘Tinh toan qud trinh- trao dcu chat va hidng ta1 cac cong trmh tic,,:h_-nhtx‘;;ao
ho céc cong trinh xi&-ly nudc- thal ‘ Lcmarn i ; P
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Iii. AP DUNG THU NGHIEM

Sau khi chuyén giao vao nuéc ta SWMM da dugc nghién ciu khai thac va

da ¢d mot vai tht nghiém buéc ddu cho mot s6 thanh phs 16n nudc ta. Bit dau
tu thang I - 1995, nhom nghién ciu thuj van do thi thuéc Vién Khi tuong
Thuy véan da tap trung khai thdc mé hinh nay theo hai huéng :

e Nghién cdu co s3 khoa hoc, thuat toin va cdu trdc mo hinh SWMM ap
dung nguyén ban mo- hlnh nay dé phan tich kha ning 4p dung trong diéu kién
Vlet Nam. :

-~ : Nghién cuu cai tién d€ nang cao kha ning moé phéng, tmh phu hdp vai
dé chinh xdc cao hon trong cdc kifu do thi.¢ nudc ta.

- Theo huang thtt nhét, TP Ha Noi (n6i thanh) dugc chon lam khu vuc tht
nghiém bao gom he thong sdng - T6- L1ch song Lit, song Sét va song Kim Nguu.
_He thong thoat nu’dc va dia hm}1 0 trang thaJ hlen tai 14y tu bz’m do ty lé
1/2000 va 1/5000 - o -

D& t1nh todn qud trlnh dong chay tt mua, chung toi st dung 2 md hinh bo

han clia’ SWMM 12 Runoff va Extran. He théng thoat nudc Ha Noi la he
: thong hén hdp bao gom muong, ‘rénh hd cong ngam va cac kenh song tleu
thoat . chung cho nuac mua va midc thai. oy
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Toan bd hé théng dugc phan thanh :
63 luu vyc bd phan véi téng dién tich 1a 5510 ha
133 doan céng, kénh, muong
177 diém nut
Hai h3 tich 1a Hé Tay va H6 Hoan Kim
He théng nay dugc sd d6 hod trén hinh 4 va duge tinh tosn cho tran mua
ngay 18-VII-1995 tai tram Lang Ha Néi. Nhém cong tic vién déng thoi cing
tién hanh do luu lugng, myc nuéc tai-dap Thanh Liét - la mat cit khong ch&
todn b nudec mua va nudc thai cia Ha Noi. K&t qua tinh toan cg syt phi hop
t6t v6i thuc do (hinh 5).

IV. KET LUAN - ,,
D6 thi hod la mot quy luat khach quan trong quéd trinh phdt Vtriﬁén\k_iph: &

x4 hoi va dang dién ra & nude ta véi tac d6 kha nhanh. Ngoai mat tich cuc, do

thi hod‘con d& lai nhitng hau qua nhidu mit vé méi truong. Do khong kigm
sodt va diéu khién dugc qua trink 'd6 thi hod nén tinh trang ngap tng, 6 nhiém
méi trudng mide va khong khi di tro thinh hién tuong phd bién & céc do thi
16n trong nuée ta, dac biet la & Ha Noi, Hai Phong va TP H6 Chi Minh.

R'Qﬁféi{lg la khong thé chl dimg cdc ?phﬁdhglphép truyén- thong nhu phuong
phap cudng. do gidi han (xac:dinh dong -chay 16n nhat t¥ mua),- phitfong -phép.

ding thoi d& ~thiét- k&€ hé théng thodt  nudc: va kiém: ‘tra-hién. trang:nhu. dang

tién; hanh. & nuéc ta: hién nay vi khéng du dé ly: giai sy-hoat dong : (tinh trang
qué: ta,.su c6) va khong o kha ning- quan.ly. van hanh hs théng'’khi bé mait
d6  thi' bién 'd8i do' d6::thi- hod Phuong phdp mo hinh s6 do .md.ta qud trinh vat
ly:(dia chét, thuy: van,: thuj luc) moét cich' chi tist eda ‘hé théng nén da try
thanh cong cu. khong thé thisu duge trong thoat nudc do thi trén thée' gisi. Cde
nha thuy van, thuy lyc da tré thanh "nguvi ban hélng. ngang biang vdi cha
d&u iu céng trinh va duge xem nhu 1a chia khod cia moi dif an"[1] @
~ Nghién cuuvékhalthabé chuong trinh SWMM - mét cong nghs ‘tien tién
ctig th8 gi6i & Viet Nam '¢6 ¥ nghia khoa hoc va thuc t8 16n trong viec khéc
phuc va tién t6i giam bot cac hau qua nhidu mit do d6 thi hoa. Vin dé trén
doi héi ed sy’ phdi hop chat ché gitta cdc nha khoa hoc va cdc ‘nganh hitu quan
nhim giai quyét yéu cdu thuc tién dat ra. B A

et

... TALLIRU THAMKHAO ~ =
1 B.Yen.: Urban Draiﬁage : Hygi_iaulics, and’ , Hydrology. Proceedings ~of  IVint.
conference on urban storm drainage.. Lausane .31.VIII -~ 4IX.1987. . L
2/ W.C.Huber’ and R.E.Dickinson: Storm Water Management Model 4. User's
Manual. *“Environmental = Research fLabbx"'at:o'ry’j’ “ Office* of * Research  and
Development, U.8.Environmental Protection Agency. Athéns: Georgia’ 30613,
©'8. La Thanh Ha va: CTV. X4c dinh Iugng: nudc cdn tiéu thoit do mua cho
khu vuc cuc'bo & TP Ha Noi. Dé tai-NCKH, Téng cuc:KTTV, 1993-1995. -

29.



