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HIEU CHINH CONG THUC TINH DO SAU
TON THAT BAN DPAU TRONG PHUONG PHAP
SCS BANG THUC NGHIEM SO CHO LUU VUC
SONG TA TRACH (TRAM THUONG NHAT)

. MG PAU

Trong céc bai todn mo phong qud trinh mua -
dong chdy, thudng quan tam dén hai bai todn thanh
phén chinh 12 mo6 phoéng qué trinh van chuyén nuéc
va bai toan mo phong qué trinh thdm [4] v6i muc
dich dé tinh lugng mua sinh dong chdy. Hién nay
dé tinh tham c6 thé st dung nhiéu phuong phap
khdc nhau nhu phuong trinh khuéch tén 4m, phuong
trinh Boussinerq, phuong phép 1y luan - thuc nghiém
ctia Alechseep, cdc phuong trinh thdm clia Green-
Ampt, Horton, Phillip, phuong phdp hé s6 dong
chdy hoiac phuwong phap SCS (Soil Conservation
Service) [1].

Céc phuong phép tinh thdm néu trén déu c6
cong thic giai tich, rat thuan tién cho viéc tinh toan
trén may tinh song doi héi s6 liéu trudng 4m khd
chi tiét, khé ddp ung trong diéu kién quan tric &
nhiéu noi trén thé€ gidi, dac biét & Viet Nam.

Phuong phép thuc nghiém SCS cta Cuc thd
nhudng Hoa Ky, ding dé tinh thdm trong cdc mo
hinh mua - dong chady va da dugc 4p dung linh hoat
v6i nhiéu cii ti€n phit hop véi diéu kién dia phuong.
Do tinh dé dp dung, phuong phdp SCS tir lau da
dugc 4p dung rong rdi ngoai Hoa Ky va mang lai
nhiing thanh cong nhit dinh & 4n D9, dc, Ba Lan,
Niu Di lan... C6 thé nhan thay céc cai tién so véi
nguyén ban tap trung vao cic hudng :

1) Xem xét lai cong thiic quan hé giita lugng t6n
that ban ddu va luong cdm giit tiém ning cho phi
hgp v6i diéu kién dia phuong va khdi qudt cong
thitc tinh mua hiéu qua.

2) Xem xét lai cong thiic lién hé dé tinh hé s6
CN trong céc trudng hgp tng véi do 4m ky trudc
thudc loai udt, trung binh hodc kho.

NGUYEN THANH SON

3) Xay dung lai bang tra cttu méi quan hé giita
cac loai dat, tinh hinh st dung dat va chi s6 CN
phit hop véi diéu kién dia phuong.

Bai bdo nay gidi thiéu két qua hiéu chinh cong
thic tinh do sau tén that ban dau bang thuc nghiém
s0 két hgp phuong phdp SCS va mo hinh séng dong
hoc mot chiéu phuong phdp phan tir hitu han (KW-
1D) dé mo phéng lii trén Iuu vuc song T4 Trach
(tram Thuong Nhat).

1. PHUGNG PHAP SCS

Phuong phép SCS [1] (hinh 1) dugc dp dung dé
tinh t6n that dong chdy tir mua. Hé phuong trinh co
ban clia phuong phap SCS dé tinh do sau mua hiéu
dung hay dong chdy truc tiép tir mot tran mua rao
nhu sau :

Fa Pe
s T P, @
Tur nguyén ly lién tuc, ta c6 :
P = R+I,+F )

Keét hop giai (1) va (2) dé tinh P,

(P _ Ia)2
p = — a° 3
€ P-1,+S ©)
S - do sau nudc cam gilt tiém nang t6i da, I, - do
sau tén that ban ddu, P, - do sau mua hiéu dung, F,
- do sau tham lién tuc, P - tdng do sau mua.

Qua nghién ciu cac két qua thuc nghiém trén
nhiéu luu vuc nho, & My da xay dung dugc quan hé
kinh nghiém :

1 =

a

0,28

Trén co s6 nay ta c6 :
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P=Pe+a+Fa
N
\éF‘e i -
A

2 F:\%

Cutong da muta

Thai gian
Hinh 1. Céc bién s6 t6n thit dong chdy trong
phuong phap SCS
p _ (P-0292 4)
¢ P+0,8S

Lap d6 thi quan hé giita P va P, bing cdc so liéu
ctia nhiéu luu vyc, da tim duge ho cdc dudng cong,
tiéu chuén hod theo s6 CN. D6 1a mot s6 khong thi
nguyeén, lay gia tri trong khoang 0 <. CN <. 100. Daéi
v6i cac mat khong thdm hoac mat nude, CN = 100 ;
d6i véi cac mat tu nhién, CN < 100. S§ hiéu cua dudong
cong CN va S lién h¢ v6i nhau qua phuong trinh :

g - 1000_.4 (inch)
CN

®)
1000

Cic s6 hiéu dudng cong CN duoc Cuc thé nhudng
Hoa Ky [1] 1ap thanh bang tinh sdn dua trén tai liéu
phén loai dat va tinh hinh st dung dat & Hoa Ky.

hay S =

Phuong phdp SCS da dugc st dung rong rai &
nhiéu noi trén thé gi6i cho két qua kha 6n dinh va
ddng tin cdy trong viéc ddnh gid dong chiy mat. C4c
céi tién SCS vé 1y luan va thuc tién da dugc Bofu Yu
[8], Tammos [6], Vién nghién ctu ring Vacsava
[2],... tién hanh va mang lai nhiing hiéu qua nhat
dinh. Ashish Pandey cung cdc cong su [3] x4c dinh
dong chdy mit cho luu vuc Karso, két hop stt dung
GIS va SCS nhan duoc :

_ 2
Q = -2 ©

(P+0,49
trong d6 : Q - do sau dong chdy mit (mm), P - lugng
mua (mm), S - luong cAdm giff tiém nang (Gng véi 5
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ngdy mua), I, = 0,3S do sau tén thit ban dau (mm)
(gid tri cua I, duge sur dung tng véi luu vuc Karso).
Do léch t6i da va t6i thiéu dugc quan sat twong tng
12 28,33 % va 3,27 %, nam trong gi6i han cho phép.
Phuong phdp nay dugc dp dung cho cic luu vuc
khdc & an Do.

Phuong phép SCS da duoc dp dung dé tinh mua
hiéu qua trong mo hinh séng dong hoc mot chiéu,
phuong phdp phén tir hitu han dé mo phong 1ii trén
cdc luu vuc song Tra Khiic [4] va song Vé [5]. Qua
thuc tién mo phdng nhan thay c6 thé st dung phuong
phdp SCS hiéu qua véi nhitng viing ¢6 nhiéu tai liéu
mat dém trén co s& khai thac cong nghé GIS.

Nhim nang cao hiéu qua ctia viéc khai thdc trong
thuc tién Viét Nam, c6 thé hiéu chinh phuong phap
SCS theo c4c huéng sau :

- Hiéu chinh cong thiic tinh do sau tén that ban
daul,;

- X4c dinh lai diéu kién 4m va pham vi st dung
phuong phap SCS cho cic loai do 4m dat trudc ky
tinh toan ;

- Hiéu chinh bang CN ddi v6i cach phan loai dat
G Viét Nam.

Trong khuon khé bai b4o nay, tién hanh hiéu
chinh cong thic tinh do sau t6n that ban dau I,
bing thuc nghiém s6 cho luu vuc song Ta Trach
(tram Thuong Nhat).

I1I. HIEU CHfNH CONG THUC TINH PO SAU
TON THAT BAN DAU
TRONG PHUONG PHAP SCS

Séng Ta Trach c6 dién tich tuwong d6i nhd chi
vGi 208 km?, chiéu dai song 1a 16,7 km ; c6 t6i 3/4
chiéu dai song chdy qua ving déi ndi va trung du.
Do cao binh quén luu vuc 1a kha 16n, khoang 450 m.
Heé s6 udn khiic ciia dong chinh 1a khong cao, khoang
1,13. Phan thuong luu va trung luu dai khoang 14,5
km, dong chdy nhé hep tuong doi khiic khuyu va
doc. Phan ha luu tir Khé Hai Nhat dén tram Thuong
Nhat dai khoang 2,2 km long song md& rong hon,
bing phang va tuong déi thang. Song T4 Trach nim
& thugng luu song Huong nén cédc song sudi & day
thudng ngén va déc. Mat do song sudi trong khu vuc
nay khodng 0,63 km/km?, song suéi phét trién manh
vé phia nam. Tuy nhién, kha nang diéu tiét dong
chdy trén luu vuc 13 khong cao ; mitc do tap trung
nudce trén luu vue song Ta Trach rat 16n.



Mo phong 18 bing mo hinh séng dong hoc mot
chiéu phuong phdp phan tir hitu han va phuong phép
SCS da dugc trinh bay trong [4]. K&t qua mo phong
1ti dugc st dung dé danh gia viéc hiéu chinh cong
thitc tinh do sau tén that ban ddu trong phuong
phép SCS.

1. M6 td tai liéu

Tai liu lwong mua va dong chay st dung dé
tinh todn va hiéu chinh 14y tai tram Thugng Nhat
g0m c6 5 tran mua gay 1ii 16n tiéu biéu tir nam 2004
dén 2005 do Bo Tai nguyén va Moi trudng cung cap,
trong dé6 nam 2004 c6 mot tran 1 va nam 2005 c6
4 tran 1d. Ngoai ra con st dung tai liéu mat dém la
cdc ban do6 so dia hinh, dat, st dung dét va tham
thuc vat ty 1€ 1:25.000 cta luu vuc song Ta Trach
dén tram Thugng Nhat.

Phuong phdp luan mo6 phéng lii c¢6 thé tham
khao chi tiét trong [5, 7].

2. Ddnh gid sai s6
Theo tiéu chuén cua t8 chic Khi tugng thé gidi

(WMO), do hitu hiéu ctia duong qua trinh 1i dugc
danh gid qua chi tiéu R?, x4c dinh nhu sau :
F2 _F2

-4 100% )
B

R2 =
Vi :

N N _
F2= ;(Q.d -Q2, F¢= ;(Q'd -2 (8)

trong do6 : Q,, - luu lugng thuc do, Q,, - luu lugng
tinh todn, Qq - luu lugng thuc do trung binh trong
thoi ky tinh todn, N - téng s6 diém quan hé Iuu lugng
thuc do va tinh todn.

Tiéu chuin ddnh gid nhu sau :

40 % - 65 % dat
R*=1< 65%-85% khd
>85% 1ot

Sai s6 dinh lii va sai s6 téng luong lii duoc tinh
theo cong thic sau :

Q= Qa 4gqy,

S§ =
d

S$ = Mmo%
d

3. Tién hanh khdo nghiém so

St dung mo6 hinh KW-1D [4] két hgp phuong
phap SCS tién hanh khao nghiém s6 5 tran 1 cic
nam 2004, 2005 trén luu vuc song Ta Trach (Thuong

Nhat). Bdng 1 trinh bay két qua khido nghiém so
tran 1 tir 13h ngay 24/11 dén 13h ngay 25/11/2004.

Bdng 1. Két qua mo phong lii v6i cong thiic tinh
tén thit ban dau khac nhau*®

do sau

. R? Sai s6 dinh  Sai s6 t6n
Phuong an (%) (%) (%) g
1,=0,2S 89,22 1,76 9,95
1,=0,21S 91,28 1,37 7,78
1,=0,22S 93,75 1,00 5,55
1,=0,23S 95,41 0,63 3,78
1,=0,24S 97,49 0,11 1,34
1,=0,25S 96,50 0,27 2,34
1,=0,26S 95,38 0,60 3,45

* Tran 1a tir 13h/24/11 dén 13h/25/11/2004 trén luu
vuc song Ta Trach (Thuong Nhat)

Theo két qua trén bang 1 va hinh 2, cong thic tinh
do sau tdn that ban dau dugc chon 1a cong thitc cho
chi tieu R? ¢6 gid tri 16n nhat, dong thoi cdc gid tri
sai s6 dinh va lugng 1ii ¢6 gid tri bé nhat. Vi trudong
hgp nay, hé s6 dugc chon cho cong thic tinh do sau
ton that ban du trong phuong phap SCS 12 0,24.

. ——R* (%)
~--m-- SS dinh(%)
10 - =k - SS téng(%)
‘k”*”’4_——4———4———ﬁ———6
80
60
40

0,2 0,2 0,2 0,2 0,2 0,2 0,2
Hinh 2. Biéu d6 dédnh gid mo phong theo cdc chi
tieu R?, SS dinh, SS téng tran 1i
13h/24 - 13h/25/2004

Tuwong tu, ti€n hanh khao nghiém s6 cho ca 5
tran 1d lua chon déu cho phuong 4n nhan hé s6 0,24
1a t6t nhat cho luu vuc song Ta Trach (tram Thugng
Nhat). Hé s6 CN trong cic khao nghiém sg tra theo
bang ctia Cuc thé nhudng Hoa Ky [1], 4p dung cho
cac loai dét va cdc loai hinh st dung dat trén luu
vue song Ta Trach (tram Thuogng Nhat). Téng hop
két qua mo phong 1d theo phuong an I, = 0,2S va
1, = 0,248 dugc trinh by trong bdng 2.
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Bdng 2. Két qua danh gia mé phong lii ctia cac tran Iii v6i I, = 0,2 S va 0,24 S

Tran 1d 1,=025 1, =0245

: SSdinh (%) SSténg (%) R?(%) SSdinh (%) SSténg (%) R?* (%)
13h/24 -13h/25/11/2004 1,76 9,95 89,22 0,27 1,34 96,50
19h/12 - 19h/13/9/2005 7,50 12,94 86,89 2,10 3,17 95,94
1h/8/10 - 1h/9/10/2005 6,61 3,68 86,15 3,75 2,67 88,74
19h/23 - 19h/24/10/2005 6,04 7,47 68,96 2,13 2,20 73,68
1h/1 - 1h/2/11/2005 5,35 9,27 72,46 2,74 491 77,21
Trung binh ca 5 tran 1d 5,45 8,66 80,74 2,20 2,86 86,41

Dua vao bang 2 va hinh 3 nhan thdy vé6i I, = 0,2S,  véi : 1.000
két qua mo phdng céc tran li thuoc loai kha (65 % S = 254( CN 10} mm

- 85 %) : R* = 80,74, sai s6 téng = 8,66, SS dinh =
5,45 (trung binh cho ca 5 tran 1i). Nhung véi [, =
0,248, két qua mo phéng 1d thudc loai tot, so véi
phuong 4n I, = 0,2S, R* tang 5,67 %, sai s6 dinh 1ii
gidm 3,25 %, sai s6 tong luong lii giam 5,8 %.

500 + —a— Q(thuc do)

— - — Q(1a=0,24S)

400 ~

300 -

0 6 12 18 24

Hinh 3. Puong qua trinh 1ii v6i phuong an
I,=0,24S tran 1d 13h/24 - 13h/25/11/2004

So séanh két qua mo6 phdng lii Gng véi phuong dn
1,=02Sval,=0,24S qua 5 tran 1, ta thay cong
thitc thuc nghiém I, = 0,24S 1a phit hop véi diéu kién
lIuu vuc song Ta Trach (Thugng Nhat) véi cic gid
tri d4nh gi4 sai s6 theo R? sai s6 dinh lii va tdng
lugng 1ii t6t hon han.

Céc kétqua kiém tra trén cho thdy cong thic tinh
do sau ton that ban ddu I, = 0,24S dugc chap nhan.
Suy ra cong thdc tinh mua hiéu qua trong phuong
phap SCS d6i véi luu vuc song Ta Trach s€ 1a :

P - (P-0,249?
P+0,76S 9)
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4. Kiém tra bdng chudi so'liéu doc ldip

Str dung cong thic (9) trong mo hinh KW-1D
[4], tién hanh kiém tra v6i 3 tran 1d doc lap trong
cdc nam 2000 va 2002 cho két qua dat tir khd dén
tot (bdng 3), ching té do tin cay ctia cong thiic hiéu
chinh tinh do sau tén that ban diu.

Bdng 3. Két qua kiém tra cong thiic hiéu chinh bang cac
chuéi doc lap véi I, = 0,24 S

Sais6  Sais6 Do hiu
Tran 1d dinh tonglugng  hiéu
%) (%) (B

1h/20/10/2000 -
1h21/102000 1312 1437 8127
13h/27/11/2000 -
13n/28/112000 175 17.09 7589
19h/22/9/2002 -
19n/23/92002 1627 64 9353
Trung binh cho

3 tran li 1563 12,62 83,56

KET LUAN

1. Tinh todn thit nghiém cho thay viéc hiéu chinh
lai cong thitc tinh do sau tdn that ban diu trong
phuong phap SCS 1a c6 co s& va lam tang hiéu qua
clia viéc st dung phuong phdp nay trong cic mo
hinh thuy van mua - dong chdy.

2. Dai véi luu vue song Ta Trach - tram Thuong
Nhat chon dugc cong thic 1, = 0,24S lam cong thic
tinh do sau tén thit ban ddu trong phuong phap
SCS, dp dung v6i mo hinh KW -1D cho két qua
pht hgp nhit.



Céc két qua nghién cttu cong bo trong bai bao
dugc su hd trg kinh phi cta dé tai QG.07.15 va dé
tai 705606 thudc Chuong trinh NCCB giai doan
2006-2008.
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SUMMARY

Calibration of initial head loss formula in the scs
method using numerical experiments for the Ta Trach
River basin, Thuong Nhat Station

SCS method developed by the U.S. Soil
Conse-vation Service has been being applied in
many coun-tries all over the world. Application of
this method for computing infiltration in rainfall -
runoff models has been carried out for various local
condition with flexible corrections. This paper
presents a correction of the formular computing
infiltration by using a numerical method, which is
the combination of the SCS method and one-
dimensional kinematic wave solved by finite
element method. The correction was carried out for
the Ta Trach river basin, Thuong Nhat station.

Ngay nhdn bai : 24-6-2008
Truong Dai hoc Khoa hoc Ty nhién,
BPai hoc Quoc gia Ha Noi
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