XAY DUNG MO PUN TiNH TOAN DONG CHAY TRONG
MO HINH MO PHONG QUA TRiINH VAN CHUYEN BUN CAT
TREN LUU VU'C VUA VA NHO (AP DUNG CHO LUU VU'C
SUOI SAP THUQC TINH SON LA)

Pao Tin Quy'

Toém tat: Luu viee Sudi Sdp thudc dia phdan cdac huyén Moc Chdau, Yén Chdu, Bdc Yén, Mai Son,
Véan Hé tinh Son La, ¢6 dién tich tw nhién 1085,5 km’, chiém 7,66% t(fng dién tich toan tinh. Nam
trong pham vi dia 1y: 104°11'09°" — 104°42'54 kinh @6 Péng, 20°42'8 — 21°10'15 vi do Bdc, phia
Tay giap lwu viee suéi Ngm Pan, phia Péng gidp huyén Vin Ho, phia Nam gidp Lao. Tai nguyén
miede mat ciia e viee Sudi Sap hang ndm vao khoang 1,4 ty m’. Tong lwong dong chay trong 5
thang mia Iii chiém khoang 80% tong lwong dong chdy nam, dong chdy lém nhat thuwong tip
trung vao thang 8 hang nam, cdc thang kiét nhdt thuong xdy ra vao thang 3. Luu viee ¢6 dia hinh
phite tap, bi chia cat manh va dé doc 1én nén thuong xuyén bi xo6i mon, sat lo. Bai bdo gioi thiéu
phan mém Q SDM BASIN 2014 (Quy Sediment transport Model version 2014) dé mé phong qud
trinh vdn chuyén bun cat trén lheu viee suéi Sdp tinh Son La. Phan mém Q SDM BASIN duwoc
thiét ldp trén co sé giai phwong trinh todn hoc mé phong cdc hién twong vit Iy ciia qud trinh x6i
mon dat. Sé liéu dau vao cia mé hinh la so lidu khi twong thuy van, 6 lidu dia hinh, tho nhuong,
tham phii trén lwu viee va két qud ciia mé hinh la qud trinh tinh todn dong chay va bun cat tai cira
ra cua luu viec.

Twr khoa: Son La; Luu vuc; M6 hinh m6 phdéng van chuyén bun cat trén luu vuc vira va nho

1. GIOI THIEU TONG QUAN VE LUU Luu vuc Sudi Sap thudc dia phan cac

VUC SUOI SAP huyén Moc Chau, Yén Chau, Bic Yén, Mai
1.1. Piéu kién tw nhién Son, Van Ho tinh Son La, c6 dién tich tu
nhién 1085,5 km?, chiém 7,66% tong dién tich

BAN BO VI Tﬂglﬂ.gu vIC SUOI sAr:"y;.?D)E/UNG PHYCAN toan tinh.
: = Luu vuc Sudi Sap c6 2 hé théng nui chinh
chay qua: Hé thdng nui ta ngan song Da va hé
théng niii xen giira song Pa va song M4, hau
hét cac diy nui trong tinh déu thap dan theo
huéng Tay Béc - Dong Nam.

1.2. Pic diém th6é nhudng, tham phi

Luu vuc Sudi Sap c6 4 nhom dat chinh: Pat
nau vang, dat xam feralit, dit xAm mun trén nai
va nui da DAt nau vang: Dién tich: 16289,4 ha,
chiém 15,01% dién tich tiéu luu vuc; D4t ndu
vang cha yéu duoc hinh thanh ¢ dia hinh suon
débc, phan bd & dia hinh bi chia cit manh nén
tham thyc vat bi pha huy. D4t xam feralit: Dién
tich: 50531,8ha, chiém 46,57% dién tich tiéu
Hinh 1: Ban dé vi tri luu vie sudi Sdap Iuu vuc;

Pit xam mun trén nai: Dién tich:
33800,2ha, chiém 31,15% dién tich tiéu luu
vuc; Nui da: Dién tich: 7870,3 ha, chiém
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KHOA HOC KY THUAT THUY LOI VA MOI TRUONG - SO 48 (3/2015) 113



7,2% dién tich tiéu luu vuc; Tiéu luu vuc
Subi Sép la luu vyc co nhiéu loai dat phu hop
vGi nhiéu loai cdy. Dién tich rung thudc tiéu
vung 1a 27573,5 ha, chiém 25,48% dién tich
toan tiéu vung, trong d6 dién tich ring tu
nhién giau va trung binh la 8847 ha, dién tich
ring tu nhién nghéo 1a 11752 ha. Dét trong
cdy cong nghiép chiém 0,93%, dat lta mau
chiém 29,86%. [3]
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Hinh 2: Ban dé tham phii lwu viee sudi sap

1.3. Pic diém khi hau

Luu vuc Sudi Sdp c6 khi hau nhiét dai,
mang dic diém khi hau chung cta ving Tay
Bic: Mua dong lanh khd, mua hé nong am,
mua nhiéu. Tuy nhién, ché d6 nhiét, ché do
mua, sd gio nang c6 khac so voi mot sd tiéu
ving. Luong bdc hoi trén tiéu luu vuc Subi
Sap tai tram Co Noi dao dong tu 898-1487
mm/ndm, tai tram Moc Chau tu 540-1383
mm/nam. Lugng bdc hoi trung binh trong
thang tai tram Co Noi dao dong trong khoang
tr 74-124mm, tai tram Moc Chau la 45-
115mm. Luong bbc hoi 16n nhat xay ra vao
thang 4, nhé nhéat vao thang 7 (tram Co Noi)
va thang 2 (tram Moc Chau). Tong sb gio
ning trong nim dao dong tiur 1700-2394
gio/ndm (tram CoO Noi), tor 1354-2022 gio/nam
(tram Moc Chau), Lugng mua nam trong tiéu
ving Sudi Sap bién doi tir 937 - 1.800mm va
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xu thé ting dan tir Bic xudng Nam. Trong
ndm dugc phan thanh hai mua rd rét: Mua
mua va mua kho. Mua mua kéo dai tu thang
4,dén thang 9 chiém khoang 75- 80% tong
lugng mua cd nam, thang c6 lugng mua 16n
nhat 1a thang 7, 8 dat tir 250 - 280mm/thang
(tram Co Noi) va tu 280-320mm/thang (tram
Moc Chau). Mua kho kéo dai tir thang 10 dén
thang 4 nam sau, lugng mua chi chiém tir 20 -
25% tong lugng mua nam, hai thang c6 lugng
mua nho nhat 1a thang 12 va thang 1.

1.4. Pic diém thily vin

Tai nguyén nuéc mit cua luu vuc Sudi
S4p hang nim vao khoang 1,4 ty m’. Téng
lugng dong chay trong 5 thang mua 1ii chiém
khoang 80% tong luong dong chay nim,
dong chay 16n nhat thuong tdp trung vao
thang 8 hang nam, cic thang kiét nhat thuong
xay ra vao thang 3. Mua 1i trén luu vuc Sudi
Sap c6 thoi gian xuét hién trung voi mua i
trén cac song, sudi trén dia ban tinh Son La,
md dun dong chay binh quin thang 16n nhét
thuong roi vao thang 9,10 va dao dong trong
khoang tu 0,86-1,71 m?/s.km?, mé dun dong
chay trung binh trong cac thang mua 10
khoang 0,96 m’/s.km”. Luu lugng dinh 1i dao
dong trong khoang tur 340-365 m’/s, 1t 1én
nhanh, thoi gian 1G tor 2-3 ngay véi thoi gian
dat dinh tur 10-20 gid. Bién d0 1t dao dong tur
290-300 m’/s. Mua kiét thuong bit dau tir
thang 10 dén thang 4 nim sau, khi mia mua
két thiic lwong dong chay mit trong cac thang
giam cham dan, mé dun dong chay trung binh
thang thap nhat thuong roi vao thang 3 voi
luu luong nho nhit 0,6 m’/s. Bun cat trén hé
théng soéng, sudi tai lwu vuc chu yéu do
luong bun cat duge hinh thanh do qua trinh
x61 mon va rua troéi. Vao cac thang mua 1d
ham lugng bun cat cao gap nhiéu lan so vai
cac thang mua kiét, thuong dao dong trong
khoang 1000-5000 g/m’. Thang cé ham
lugng bun cat cao nhat thudng roi vao thang
8, 9 hang nam dao dong trong khoang 2000-
5000 g/m’, cac thang c6 ham luong bun cat
thap nhat thuong 1a thang 1, 2 dao dong trong
khoang 150-200 g/m’.
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2. CO SO SO LIEU VA MO HINH MO
PHONG

2.1. Co 56 sb lidu

S6 liéu thu thap tir ngudn sd liéu cta Trung
tam luu trit dit liéu khi tuwong thuy vin qudc
gia, dit liéu bao gom:

-S4 liéu khi tugng thuy van trén luu vuc
cac nam 1962, 1973, 1980, 2010, 2011, 2012
va 2013 bao gém cac sb lieu mua, nhiét do,
bdc hoi va s6 lidu trich I, bun cat tai tram
Thac Moc, Moc Chau.

- S6 liéu vé tinh hinh st dung dét, vé loai
dét trén luu vuc.

- Céc ban d0 dia hinh, ban d0 mang ludi
song sudi, ludi tram khi tuong thuy van, ban
dd th6 nhudng.

2.2. Thiét 1ap mé hinh mé phéng vén
chuyén bun cat va kich ban tinh toin

M6 hinh mé phong qua trinh van chuyén
bun cat trén luu vuc vira va nhd c¢6 hai mod
dun: m6é dun md phdng qua trinh dong chay va
mo dun md phdéng qua trinh x61 mon va van
chuyén bun cét trén luu vue.

Khi nudc mua roi xuéng luu vuc, mot phén
chay trén mat dét tao thanh dong chay mit,
mot phan ngdm xudng dat roi tap trung thanh
dong chay ngam chay vao soéng, sau dé chay
qua ctra ra cua luu vyc tao thanh dong chay.

Mo hinh phén tich qué trinh dong chay trén
luu vuc dua vao phuong trinh:

t—1 t—t,

aO= [ p(e): e *deray)-e

=tg

Trong do:

q - Luu lugng dong chay (m?/s);

p: Luong mua trén luu vuc (mm)

t: Thoi gian chay tran bao gom thoi gian
chay tran trén mit dat va thoi gian chay
trong song

Mo hinh mé phéng x6i mon va van chuyén
bun cat duoc thiét 1ap dwa vao phuong trinh
toan hoc mo phdéng cac hién twong vat ly cua
qua trinh x6i mon va van chuyén bun cat. Co
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s6 toan hoc cuia cac hién tugng vat ly la
phuong trinh lién tuc ctia Bennett (1974)[1].
Phuong trinh lién tuc cta bun cat dugc viét

nhu sau:
a(q_x) a(Cs 'h)
+ = ¢(x,t
w P g P(x,1)
Trong do6:
g. : Luu lugng bun cat qua mot don vi

mit cat [kg/s.m]

x . Khoang cach doc song [m]

p, - DO duc bun cat [kg/m’]

€, : Nong do tap trung bun cat [m’/m’]

h: Do sdu dong chay [m]

® : Luong bun cat bj x6i mon hoic bodi ling
[kg/s.mz]

Phuong trinh vi phan lién tuc cua bun cét
néu trén dugc giai bang cach s dung phuong
phap sai phan hiru han so @ hién. Luong bun
cat bi x6i mon hodc boi ling @ c6 thé 1a gia tri
duong (bdi) hay gia tri 4m (x6i). So dd sai
phan cia Lax bién d6i boi Vreugdenhil va De
Veries dugc ap dung dé giai phuong trinh vi
phan lién tuc ctua bun cat nhu sau:

aF 1| .. " £+ F

=gt 10 Lt L
at AT Ji ' f 2

".‘ #

e pitl b1 i i
af _ o divn Tl . T
- d ] — A
Ay 2AY ' ) Al

Trong d6: Ax, At: budc khong gian va thoi
gian

1, j: chi vi tri 1 va thoi diémj; o, A : trong
s6 sai phan.

DPé don gian hoa Foster (1992)[2] dd md
phong qué trinh van chuyén bun cat trén luu
vuc nhu sau:

aq
= = D(x,t
Ox (1)

Phuong trinh nay 1a co s¢ dé xac dinh
qua trinh x6i mon va van chuyén bun cat
trén luu vuc.

Tac gia xdy dung so d6 hinh thanh dong
chdy va bun cat trén luu vuc dugc md phong
trong hinh v€ sau:
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Biln cat bbi lang

X6i mon rdnh
Xx6i mbn kénh dan

Vén chuyén biin cét trong séng

Hinh 3: So' d6 hinh thanh dong chay va bin cat trén leu vue

Trén co so do tac gia dung ngdén ngli C++ da
viét mo dun tinh toan dong chay, con phan mé dun
tinh todn x61 mon va van chuyén bun cat trén luu vuc
s€ dugc gioi thi€u trong bai bao khac. Giao dién cua
mo hinh va mo6 dun tinh toan dong chay nhu sau:
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Hinh 4: Giao dién ciia mé hinh
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Tac gia ldy s6 liéu cua tran 1d nim 1962 thoi
gian tir 1 gio ngay 28/9/1962 dén 19 gid ngay
2/10/1962 dung dé hiéu chinh mo hinh, 13y s6
liéu cua tran 1t ndm 1973 thoi gian tu 10 gio
ngay 2/9/1973 dén 19 gid ngay 13/9/1973 ding
dé kiém dinh mo hinh. Tir két qua hiéu chinh,
kiém dinh mé hinh, ding bo thong s dé mé
phoéng dong chay cho céac tran lii x4y ra vao
thang 8/2010, 6/2011, 8/2012 va 8/2013.

Cdc chi tiéu phan tich danh gia

Két qua tinh toan duoc danh gia boi chi tiéu
danh gia sai s6 dudi day:

- Sai sb dinh li: AH = d§* — H§®

- Sai sb cua dudng qua trinh (dung chi tiéu
Nash- sutcliffe):

(X, - X))

Nash=1-———="5
X(X o X o)

Trong do:

AH: Chénh léch muc nudce dinh li

HE: Muyc nuéc dinh 1ii tinh todn tir m6 hinh
HZ% Muyc nude dinh i thyuc do

Xy Giatri thye do

X ;v Gia tri tinh toan

3. KET QUA PHAN TiCH VA PANH GIA

3.1. Két qua hiéu chinh, kiém dinh

Lra chon tran 18 thuc té thang 9/1962 dé hiéu
chinh bé théng s6 ciia mé hinh. Két qua tinh
toan hi¢u chinh thong s6 ctia mé hinh cho hé sd
Nash dat 81% , sai s dinh 1ii 1a 13m?/s.
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Vi bo thong sé ciia mo hinh, tién hanh tinh
toan kiém dinh bd thong sb cia md hinh véi tran
1i 1973. Két qua mo phong qua trinh dong chay
tinh toan va thyc do v6i cac truong hop hiéu
chinh, kiém dinh va x4ac nhin mé hinh nhu sau:

BUONG QUA TRINH LUV LUONG TiNH TOAN VA THUC BO TRAM THAC MOC
TRAN LU TU 1H NGAY 28/9/1962 DEN 23H NGAY 30/9/1962

Lagng mua (mm)
&8 o

300 -200.0
— Lwlmgthde

4 — Ténglongdongetaythie do

LU luoing {m3is)
3
o

S
=1

TBg lugng (106 m3is)

|
3z
=

S

T T T T T
10 20 30 40 50 60
Thei gian (1)

BUGNG QUA TRINH LUU LUONG TiNH TOAN VA THUC DO TRAM THAC MOC
TRAN LU TU10H NGAY 29/1973 DEN 23K NGAY 1019/1973
10,20 &0 4C 50 50 70 50 80 100 110 12C 150 140 130 130 170 183 180

RS aa na A e e

400 .
— Lw vong hwodo 400.C
2504 N 1350.C
—— Téngleenghong chéytursdo

4300.C

4250.C

—200.C

lgng 1106 m3/s)

100

Téng

q100.C

\\\¥_____‘4_____/\\d/‘ . 50.0

T T T T T T T T T T T T T T T T T )
2 1C 2C 30 40 50 60 70 60 @0 100 110 120 130 140 150 160 170 1€0 1€0
Thel gian (h)

Hinh 5: Puong qua trinh luu luong tinh todan
va thue do tai tram Thac Méc

Két qua tinh toan cho hé s6 Nash dat gia tri
tir 0,7 — 0,82, dat yéu cau trong gia tri cho phép.
Do d6 c6 thé sir dung mo hinh dé mo phong
dong chay cho trén lii trong thang 8 nam 2010.

3.2. Mo phéng dong chdy trong nhirng
nim gin day

Do tram Thac Moc chi do luu lugng dong

chay dén nam 1982, do dé chung t6i st dung s6
liéu mua gio tai tram Mdc Chau dé tinh toan
dong chay cho luu vyc tinh dén tram Thac Moc
trong nhitng nim gan day, va sit dung phuong
phap luu vuc twong tu dé tinh toan dong chay
tai ctra ra cia luu vuc Sudi Sap. Két qua mo
phong dong chay cho trén 1l trong thang 8 ndm
2010 nhu sau:

G
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i

i _
288 336 334 432 480 628 676 622 672 720

ot
0 48 98 144 182 240

Mo

Hinh 6: Két qua mé phong dong chay
cua tran i 8/2010

V6i két qua tinh toan bang mo hinh
Q SDM BASIN 2014 cho thdy luu luong lii
trén luu vuc sudi Sap trung binh trong cac thang
mua 1d khoang 0,96 m*/s.km?. Qua két qua tinh
toan cho thidy c6 thé ap dung mo hinh
Q SDM BASIN 2014 d¢ tinh toan qua trinh
dong chay trén luu vuc vira va nho khac.

4. KET LUAN

Bai bao gioi thiéu so bo két qua viéc xdy
dung mé hinh Q _SDM BASIN 2014 (Quy
Sediment transport Model version 2014) md
phong dong chay trén luu vue Sudi Sap tinh Son
La. Mb hinh c6 giao dién bang tiéng Viét, da ap
dung thanh cong tinh toan qua trinh dong chay
trén luu vuc subi Sap va co thé st dung dé dang,
ap dung cho céac luu vuc vira va nho khac cua
Viét Nam.
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Abstract
SIMULATION OF SEDIMENT TRANSPORT MODELS FOR SMALL BASIN
(APPLY FOR SUOI SAP BASIN IN SON LA PROVINCE )

Suoi Sap Basin located in Moc Chau, Yen Chau, Bac Yen, Mai Son, Van Ho of Son La province,
with area 1085 km’, accounting for 7.66% of the total area of the province. The Suoi Sap basin
located in the geographic scope: 1 04°11'09 " — 104°42'54 east longitude, 20°42'8 — 21°10'15 north
latitude, west Nam Pan stream basin, east of Van Lake, south Laos. Surface water resources of the
Suoi Sap basin are 1.4 billion m’. Total flow in 5 months of flooding season is about 80% of the
total annual flow, maximum flow often focuses in August every year, the driest month occurs in
March. Basin topography is complicated, fragmented and often steep slopes should be in , erosion.
This article introduces a model Q SDM_BASIN 2014 (The sediment transport model version 2014)
simulate sediment transport in Suoi Sap Basin of Son La province.

Key words: Son La, Basin, Q SDM_BASIN 2014 (The sediment transport model version 2014).
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