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Stng L* Lovun chdy qua LNa phon x« HQng
th_yng xuy°n bfn x8o trin d,ng chdy do |1
hout Ling khai th8c c8t. B”"i b8o nghi°bhe
Ling | xc v b¥%n c8t cva Lovun stng nh’  m cd
Lovn s*tng v° c¢c8c khu vyxduv vieinMb yt Xl & Bt
hi Mu ch=Znh v™ chudP9duvlLbBi MuAmtithMhp ath9 8A 3
ch2nh | thvy I xc v"™ von chuy®n b%n c8t t

vxc mY khai th8c khod ng RBRmkmZvphph2z2auth,_
ch=nh v~ ki ©Onm UMNnmgc hot tphhYynhgl kh8 t_ _ng L
thvy vin Chi°m H.-aSad egcgb8atrtfihi Au hppn
21IFM L_1c¢c ong dAng LO® t2nh to8n dx b8o di K

khaithacl Xi vai c8&c kMNch bdn I tron | hQhgnt
b¥%n c¢c8t tui mlt cae00ghett igit& ytir MilGom |Inhm tl
khi d,ng chdy € trung th§gighnhoutdiuwyng. nls
n"m gtn khu vxc b°n by phdi cva s!'!ng L1,

bQi nh’Y. Sau khi khai th8§8c c8t, tui khu v

cat T2 v ' T4mdigm. LNgg it orx&, ttitnig khuo t hi Mn

2 b°n by stng tui mDBmcoat T1, dao Ling tp
Tp khéa Mike 21FM; Khai thac cat SOngL6.

1.nHwvbh QU Quang dai 145 km. Day la duong thuy duy
S6ng Lo bat ngudn tir Van Nam - Trung n}}ét n6i Tuyén Quang voi Ha Giang ¢ phia
Québc (dai 457 km), chay vao nu6c ta qua Ha ~ bac va voi Hf‘i‘ Noi ‘cﬁng r}hu mot s6 tinh ¢
Giang xubng Tuyén Quang va hop luu voi  trung du va dong bang Bac bo o phia I\{am
song Hong tai Viét Tri. Poan chay qua Tuyén [3]. Song Lo doan chay qua dia phan xa Hong
Lac, huyén Son Duong, tinh Tuyén Quang cé
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ché do dong chay rat phuc tap, do cach d6 750
m vé phia ha luu, ngoai d6n nhan dong chinh
ctia s6ng con don nhan dong sudi Cai véi luu
luong dong chdy 16n, dic bi¢t 1a vao mua 1
[9]. Bén canh d6, doan song con thudng xuyén
bi xdo tron dong chdy do cac hoat dong giao
thong thuy, nudi tréng thuy san, dac biét la
viéc khai théc cat soi... [9]. Mdc du nguyén
liéu cat s6i co vai tro rat quan trong ddi véi
cac hoat dong phat trién kinh té trong ving
nhung viéc quan ly, khai thac va su dung tai
nguyén nay van chua duoc quan tdim dung
mirc, qué trinh khai thac c6 thé dan dén xo6i
mon bd song, mat kha ning bao vé bd song
chéng lai cac dot triéu cuong va lam giam sy
da dang sinh hoc h¢ sinh thai song. Qua trinh
quan ly, khai thac va sir dung tai nguyén cat
trong khu vuc chua hop 1y va cac hé qua cua
n6 c6 thé gy nén cac méi de doa dbi véi sinh
ké ctia ngudi dan, bao gdm nhimng anh huong

(b) Pham vi mién tinh

tiéu cuc dén cac qua trinh cip nudc, san xuit
lwong thuc, nudi trong thity san va ca cac hoat
dong du lich nlra. Hon nita long song bén
nhanh trai dang bi boi ling gdy anh hudng
khong nho téi giao thong thuy va thoat 1l cua
song L6. Pé nhin nhan dugc nhimg dién bién
x4u c6 thé xay ra cho doan song va cac khu
vuc ven bo song, nghién clru nay st dung mo
hinh Mike 21 FM vé&i mé dun chinh Ia thuy
lyc (Hydro Dynamic) va van chuyén bun cat
(Sand Transport) mo phdéng cac truong hop
bdi x6i, dién bién long song trude va sau qua
trinh khai thac cat dé nghién ctru cic anh
huéng cta timg yéu t6 khach quan va chi
quan tac dong toi ché do thuy dong luc va bun
cat cia doan song.

2Vdt 1i " u v-©

2. 1. Khu vuwc

(a) Vi tri dia 1y khu vuce (c) Toan canh khu vuc nghién
toan ciru
Hinhz Khu v xc nkhbcisénglLécodun c iidlpa @han x «
huyMn S_n D_ ng, t=nh Tuy°®°n

Hinh 1 thé hién vi tri, pham vi ving
nghién ctu (khu vuc khai thac dugc gidi han
boi 8 mbc gin toa d) cung phan mé rong cach
2 km vé phia thuong ngudn va 3 km vé phia
ha luu va toan canh khu vuc nghién ctru - khuc
song Lo doan chay qua dia phan xa Hong Lac,
huyén Son Duong, tinh Tuyén Quang, gan
doan nhép luu giita song L6 va sudi Cai.

22D

* Duv
Cai khong c6 s6 liéu do dong chay, nén dit liéu

l i €u nghi én

ctru*Gi ai  hun Dbi
| i Mo tténhkhuyue sudi nmién tinh toan cia md hinh 1a mién dugc

do luu luong tai tram thuy van Chiém Hoéa
duoc sur dung dé x4c dinh bo thong s6 cho mo
hinh Mike sau khi hiéu chinh va kiém dinh tai
tram thuy vin Chiém Héa [2]. Qua d6, chudi
dir liéu thuc do tir nam 1977 - 1987 [2] duogc
su dung dé hiéu chinh va chudi dit liéu nim tir
1987 - 1997 d kiém dinh mé hinh bang chi s6
Nash va hé sb twong quan.

khdng ché boi tuyén dia hinh do bén trai va
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bén phai bao gdbm 2 bén bo song L6 (hinh 2),
gi61 han bién ciia mo hinh nhu sau:

Bién cimng: 13 hé thdng dé bao b ta va b
hiru song L6 doc doan song nghién ctru.

Bién trén: 1a qué trinh luu lugng dong
chay duoc do tai tram thuy van Vu Quang va
dong chay phu lwu sudi Cai. Tai 2 vi tri bién
nay ciing str dung dé khai bao bién bun cat cho
mo hinh 14 qua trinh ndng do bun cat theo thoi
gian p-t.

Gi61 han bién dudi (bién ho ha luu): Bién
dudi duoc léy la qua trinh muc nudc theo thoi
gian tinh todn H-t duogc trich dit li¢u thyc do
tai tram thuy van Vu Quang. Bién dudi khong
¢6 s6 liéu do bun cat do d6 bai toan gia thiét
ndéng do bun cat ¢ trang thai tu can bang véi
kha nang tai cua dong chay.

*Thtng sX

- H¢ s6 nham long song theo Manning
(M): Hé s6 nham duoc hiéu chinh va thiét 1ap
cho phtt hop véi sy bién dbi gitra long dan va
bai song.

thvy |

- Bude thoi gian tinh toan: viée thiét lap
thong s6 da lwa chon khoang thoi gian At khac
nhau (60s, 30s, 10s) nhan théy vo1 At = 30s thi
md hinh chay on dinh (v6i hé s6 Cr< 0,8)

- Hé s6 nhot rdi theo phwong ngang
Smagorinsky: phu thudc vao budc ludi tinh
toan va véc to van tdc theo phuong ngang x,
y. Dua vao dir kién hién trang cia ving nghién
ctru, chon hé s6 nhét 1di = 0,28 (m?/s).

- Ngoai ra, con cic thong sb toc do gio,
mua, bdc hoi, luc coriolis, thay tridu. .. Tuy
nhién doan song nghién ctru nam & khu vuc rat
it chiu anh hudng cua cac yéu td trén nén trong
pham vi nghién ctru, bai bao khong xét dén.

X C

A ung me rong mo I"Illl!'l]:‘__’_

Khu vire ma khai thic

_E

Hinh2Du | i Mu LNOa h3nh

thg§c v v¥%ng |
*Du | i Mubdbbvékop cét Battnho,
hat vira 1an cudi s6i nam trén cung c6 chiéu
day trung binh 1a 1,20 m, 1a 16p khai thac chu
yéu d6i véi tat ca cac diém mo trén 1ong song
L6. Tuy nhién do cat dugc thanh tao trong
diéu kién trAm tich nuéc dong va co tdc do
dong chdy lon trong mua mua 14 nén ham
lugng cac hat khong ddng déu theo ca chiéu
dai, rong va chiéu sau. Pic trung vat Iy d6i véi
vat liéu day: Do rong: 0,67; Trong luong
riéng: 2,647 tan/m’; Thong sd Shields tiéu
chuan: 0,056 [9].
2. 3. phap
Céc budc xéc dinh nguy co sat 1§ bo song
¢ doan song nghién ctru dugc trinh bay trong
hinh 3. Trén co so thong tin vé diéu tra, danh
gia vé trit luong, dic diém khoang san ciing
nhu vé dia hinh, mo6 hinh toan Mike 21 FM véi
mo dun chinh 1a thiy luc (Hydro Dynamic) va

Phuwvong

van chuyén bun cat (Sand Transport) [4, 5, 7,
8, 10], két hop vai GIS [6] duoc tién hanh xay
dung dé mo phong qua trinh tac dong ciia dong
chay dén khu vuc mé truéc va sau khi khai
thac. Pham vi md phong dugc mo rong so voi
khu vire dur kién khai thac khoang 2 km vé phia
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thuong ngu6n va 3 km vé phia ha luu, doan
chay qua thon Khdng, xa Hong Lac, huyén Son

ludi chir nhat véi dién tich 6 ludi 30 m x 30
m, phan md phong chi tiét bii boi du kién khai

thoi diém thi i; Qubs : luu lugng thyce do trung
binh cac thoi doan.

Duong, tinh Tuyén Quang. )
Hé s6 twong quan voi gia tri R? < 0,4
Dglgéigﬁz ;’T" X4y dung kich ban khong dat, R? trong khoang 0,4 - 0,8 1a dat, R?
trong khodng 0,8 dén 0,85 1a kha va R? > 0,85
Thiét 1ap 6 ludi 1a tot.
va dia hinh cho Danh g4 kich ba
Kkh h gid kich ban s o
u vire bing Mike 21 3. KNJt qul nghi n c.
Thiét 1ap didu kin 3.1. Két qua hi éu ch
bién cho khu vire Xac dinh khu ml:z o S
= R R vire ¢ nguy co s
Xay dyung bd thoug s thuy sat 16 e
lwe va van chuyén cat - -
Khéng| Hiéu chinh mé Dat z
dat hinh
Hinh 3 SA LQ c8§c b o ac ti!/ S -
nguy c¢_ sut |leg by s!tnc¢c” :
Ph _ng ph8p x©y dxng~ ;
Dién tich 6 luédi trong long song st dung .
Hinh3 KAt qud hi

thac kich thuge ludi 10 m x 10 m, phan bai
song st dung ludi tam giac véi dién tich 6 ludi
1.500 m?.

a0 {-—

* Hi Mu ch=Znh v~ k.em‘:::ﬂ
“HM s X-Suctiffe[ |
Hé s Nash-Sutcliffe nhé hon hoacbang 1. R T
Gia trj gin bing 1 1 rét tot. Gid tri am co nghta = audh
1a gia tri trung binh cta cac quan trac lamotdy = Mﬂr‘f
béo tdt hon so véi mé hinh dugce st dyng. = L
NSE = 1 — Tit1(Qobs,i= Qsim,i)z2 . o ’ m_ ,
TN, (Qobs,i— Qobs) (1) I—!lnh 4KAt qud vk i ©m LnNn
-R(hM sX t 1 ng quan)Ké[ qua hiéu chinh va kiém dinh luu

Hé s twong quan Correlation coefficient
duoc tinh bang cong thirc sau:

E?:j_(@obsji - éobs)(Qsim,i - ésim)

R*= 05
?’Zl Qobs,i _GD s o Ii\le Qsimi‘@sim 1
(2, (Qobsi = Qons)] [N, (Qsim, )] 2)

Trong d6: Qobs, 1: luu lugng thuc do tai
thoi diém thit i; Qsim, i: luru lwong tinh toan tai

lugng mé phong kha twong dong voi dir liéu
thuc do tai tram thuy van Chiém Hoa ca vé gia
tri, xu huéng. Cy thé:

- Két qua hiéu chinh mé hinh véi chudi
dong chay tir nam 1977 - 1987 tai bang 1 cho
thay chi s6 NSE dat 0,88, hé sb twong quan R?
= 0,91. Nhu véy, két qua hiéu chinh tai tram
thuy van Chiém Hoa giai doan nay kha tuong
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ddng véi s6 lidu thue do ca vé gia tri va xu thé
(Hinh 4).

- Két qua kiém dinh moé hinh vé6i chudi
dong chdy tir ndm 1988 - 1997 tai bang 1 cho
thy chi s6 NSE dat 0,91, hé s6 twong quan R?
=0,93. Két qua chimg minh tinh tuong dong
v6i s6 liéu thye do (Hinh 5).

Bd ngGil8& tr M hi Mu
m: h3nh Mwint €hm° in
.. Chi sb
Qua trinh Giai doan
R? NSE
Hiéu chinh 1977-1987 0,91 0,88
Kiém dinh 1988-1997 0,93 0,91
3. 2. KJt qulf mi p
thac cat

Thong qua viée phan tich luu lugng dong
chay, truong luu tée, ndng d6 bun cat, dia hinh
day song, mirc d thay doi 1ong song hai bén
b dé xac dinh muc do x6i 10 tai thoi diém
trudc va sau tran i thang 7 nam 2012.

V Z | _ utradlii cé ddng chiy 16n nhat
tai khu vuc nghién ctru trén song L6 dat 5.060
m?>/s, ngoai ra dong chdy nhap luu cua nhanh
sudi Cai c¢6 luu lwong 16n nhat dat 25 m¥/s.

VZ t Xc
bién dong vé luu luong giy ra su bién d6i vé
luru tbe, tée dd dong chay trude khi xuat hién
dinh 11 dao dong tir 0,4 - 1,15 m/s. Khi dinh 11
xuat hién toc do dong chay 16n nhat dat 1,15
m/s xuat hién vao ngay 30/7/2012.

b X
stng khi ch@aakkixurtt hi Mn |1
hi Mn MEnh |1

Hinh5 P h ©n nOng Li

NQng L i Hiaism métEphan bd
néng dd bun cat cua doan song khi chua xuét
hién 1& va khi xuat hién dinh ld. Trong qua
trinh nay da hinh thanh céc khu vuc c6 luong
tap trung bun cat lo limg cao vao thoi diém
mua Ii. Vao thoi diém luu luong dong chay
thap Q < 500 m*/s khu vuc ndng do bun cét lo

c b R OO e

qu gllgl &t nong d bun céat dao dong 3400-
3600 g/m’ gy ra nhiéu khu vuc bi bdi x6i, cac
khu vyc bdi x6i nay xudt hién va di chuyén
kha nhanh trong thoi gian luu lugng dong

chay 16n.

(@) (b)
Hinh7ZCao tr3nh L8y s'ng
(a) v cuXi troan
nfMla h3nh L8y s!ng v~

hinh: D6i voi nhimg doan song cong, day

I' i Dihg chag co suh dsog,lg bo 16m c6 xu thé thap hon so véi bo 10i,

con ddi véi doan song thang thi sy bién dong
long dan it hon. Hinh 7 mé ta cao trinh day
song tai thoi diém dau va cudi tran 1d.

Két qua tinh toan su bién d6i 1ong dan
doan song qua khu vurc khai thac cat thdy rang
doan c6 nguy co bi x6i ndm gan khu vuc bén
bo phai cua song Lo, khu vuc mo khi chua
khai thac théy c6 xu hudng bdi nhe (Hinh 9).

b%¥%n c¢8t <cva
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Hinh 10 V M
3. 3.

tr?2
Ki ch
Theo két qua tham do xac dinh trit lugng
cat, soi long song Lo [9] tai khu vye nghién
ctru nhan thay hinh théi tich tu cat tap trung &
long song, phat trién theo chicu dai, chiéu

caot
sau

m’l t
ban

rong thay doi rat it. Dé danh gia chi tiét muc
dd anh huodng cua viée khai théc cat, tién hanh
phan tich két qua bdi x6i tai 6 vi tri mat cat
(hinh 10), dai dién cho cac khdi khai thac. Két
qua phan tich mat cat duoc thé hién tir hinh 11
dén hinh 16.

- Mit cit T1: Trong truong hop sau xay ra
tran 1d sau khi khai thac cét, soi thdy rang tai
phan cat s6i dugc khai thac s& dugce boi dap
dang ké, cu thé tai hinh 11 cho thdy khoang
trng phan cat soi bi khai thac s& duoc bdi dép,
¢ chd 1én dén hon 1 m, khu vuc 2 bén bd ¢
xu hudng x6i nhe do c6 xu hudng cat, sdi duogc
van chuyén vao phan bi khai thac, tuy nhién
khong déng ké ¢6 chd chi 0,1 - 0,3 m;

Sau trgn Id
- ® - Sau khai thac

—e=—Trurdc khai thac

0 100 200 300 400 500 600
Khoing céch (m)

IFIilﬂrﬁl&th§&uﬂc' b&H, x.

- Mt cit T2: khu vuc bén trai 1ong song
c6 xu huéng bdi & vi tri ¢6 cao do thép nhét,
cu thé tai hinh 12 nhan thy luong mirc dao
dong tr 0,1 - 1,4 m do lugng bun cat dugc don
vé khu vyc khai thic va van chuyén tir phia
noi c6 dia hinh cao sang khu vuc thap;

—e—Truréc khai thac
o Sautran1d

Khoane cach fm)

Hinh 12 K A t bQi, x-

- Tai mit cit T3: hinh 13 chi ra khu vuc
khai thac duoc bdi dap manh dao dong tir 0,1
- 1,1 m. Tai vi tri long séng sdu nhat ciing

qud

duogc van chuyén 1am bdi lap tang cao do day
song 1én tir 0,35 - 1,5 m;

(m)

Caodo

Khoang cich (m)

Hinh 13 KA t bQi, x-

- Mit cét T4 cho théy tai khu vuc khai thac
c6 xu hudng bdi manh dao dong khoang tir 0,1

qud
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- 1,2 m (hinh 14);

- = - Sau khai thic
—s—Trutrc khai thac

Khoang cach (m)

Hinh14 KAt qud bQi, X

- Mt cét T5: bdi dép manh dao dong tu
0,1 - 0,89 m thé hién tai hinh 15. Tai vi trf 10ng
song sau nhat cling duoc van chuyén lam boi
lap ting cao do day séng lén tir 0,55 - 2 m;

Khoana cich m)

Hinh 15K At

- Mit cit T6 cho thdy khu vuc khai thac
duoc bdi d'flp manh dao dong tur 0,1 - 0,75 m
cu thé minh hoa tai hinh 16. Tai vi tri long

qud

song sau nhat cling duoc van chuyén lam boi
lap ting cao do day séng lén tir 0,65 - 1,82 m.

Khoing cich (m)

Hinh 16 K A t
4. Kt |

gud bQi , X

udn

bQi |, X -

Su thay d6i cua hinh thai long song trén
song Lo dugc phan tich bing md hinh Mike
théng qua st dung chudi dong chay dén nim
2012 voi hai kich ban trude va sau khi khai thac.

Déi v6i nhirng doan séng cong, day song
bo 18m c6 xu thé thip hon so véi bd 161, con
d6i voi doan séng thang thi su bién dong long
dan it hon.

Két qua tinh toan su bién d6i long dan
doan séng qua khu vuc khai thac cat thay rang

- doan d6'hghy cd™ xbi naen 24h khd Ve bén

bo phai cua song L6, khu vyc mo khi chua
khai thic thdy rang c6 xu hudng bdi nhe.
Trong va sau khi khai thac, khu vuc tiép tuc
c6 xu huong bdi dao dong tir 0,1 m - 1,4 m, xu
hudng bdi manh nhat & mit cit T2 va T4. Vay
viéc khai thac tap trung tai mat cat T2, T4 s&
c6 loi cho khai thac, giup khai thong dong
chdy va giam tac dong x6i 2 bén bo.
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Summary

Sand mining scenarios and effects of sand mining activities on tlehange of the lo
riverbed in Hong Lac commune, Son Duong district, Tuyen Quang province

Phan Thi Mai Hoa, Nguyen Thi Cuc, Vu Thi Phuong Thao

Hanoi University of Mining and Geology

Research group on Natural Resources and Environmental Management

The section of Lo River flowing through Hong Lac commune, Son Duong district, Tuyen
Quang province, is often disturbed by floods and human economic activities, especially sand
mining. This article studies the impacts of sand mining on the river segment’s hydrodynamic
and sediment transport regimes to warn of potential adverse developments for the river segment
and its banks. The research utilizes measured data from 1977 to 1987 for calibration and data
from 1987 to 1997 for validation of the Mike 21 FM model, focusing on hydraulic and sediment
transport modules. The simulation scope extends approximately 2 km upstream and 3 km
downstream from the mining area. The calibration and validation results indicate that the
simulated flow closely matches the measured data at the Chiem Hoa hydrological station in
terms of both value and trend. After setting up and validating the Mike 21 FM model, it was
used to predict riverbed evolution before and after mining under scenarios such as the major
flood event in July 2012. Before sand mining, the sediment concentration at the cross-section
peaked at 3600 g/m® when the flood flow was at its peak, while the normal flow sediment
concentration was 230 g/m>. The section at risk of erosion is near the right bank of the Lo River,
with a slight deposition trend in the mining area before exploitation. After sand mining,
significant sedimentation occurred at cross-sections T2 and T4, ranging from 0.1 m to 1.4 m.
Additionally, erosion phenomena were observed on both riverbanks at cross-section T1,
ranging from 0.1 m to 0.3 m.
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