s Khoa hoc Ky thuat va Céng nghé | Ky thuat méi truong DOT: 10.31276/VIST.65(6).58-66

Phan tich dac trung luu vue phat sinh i bun da - lii quét
va co ché tic dong ciia Il ¢ Iwu vwre suoi Nam Pim
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Tom tit:

Co ché tac dong 1a co sé co ban dé dé xuit cac gidi phap phong tranh li bun da - li quét (LBD-LQ). Nghién ciru nay
thong qua khio sat thue dja va phan tich dac trung hinh thai luu vue cua trin LBD-LQ xdy ra dém ngay 2/8/2017
va rang sang 3/8/2017 tai xa Nam Pim, huyén Muong La, tinh Son La nhim lam sing t6 co ché tic dong va dic
trung hinh thai cac chi lvu vue thudce lvu vire sudi Nam Piam. Dic trung hinh thai lwu vue dwge phan tich theo hwéng
lwgng héa quan hé giira cac tham sé dién tich, d9 doc, cao dd, chiéu dai, h¢ s6 Melton... nhim gép phan bé sung co
s& dir liéu nhan dién cac lvu vuce nguy co cao phat sinh LBD. Tran LQ tai luu vwe suéi Nam Pam nim 2017 1a loai
hinh da thién tai chuyén hoa tir tai bién dia chit phat sinh do mwa chuyén héa thanh LQ. Qua trinh chuyén hoéa bit
diu tir cao xudng thép, tir “trwet 16” dién rong trén cic swon nii do mwa thanh “LBDP” tip trung & khe sudi lvu vire

cAp mdt, roi chuyén thanh “LBD-LQ” trong sudi lvu vue cip 2, sau dé thanh “LQ-LBD”

chuyén héa thanh “LQ” ¢ Iwu vue cép 4.

P

6 suoi lwu vue cap 3 va

Tir khéa: co ché tac dong, hinh thai lru vure, 1d bun da, 1d quét.

Chi sé phén logi: 2.7

1. Dt van dé

L, LQ, LBD 1a mot sé trong hang loat thién tai c6
anh hudng nghiém trong tai Viét Nam. Theo Quyét dinh
s6 18/2021/QD-TTg [1]: La 1a hién twong muc nudc song
dang cao trong khoang thoi gian nhét dinh sau d6 xudng;
LQ 14 lii xay ra bat ngd trén suon ddc va trén cac song subi
nho mién nui, dong chay xiét, thuong kém theo bun da, 1i
1én nhanh, xuéng nhanh, c6 stic tan pha 16n. V& khai niém
LBD, theo V.C. Minh (1996) [2]: Lt ¢ khu vuc mién nui
kém theo bun, dat, da, hoac gS troi, xay ra trong thoi gian rat
nhanh, c6 stic tan pha 16n duoc goi la LBD”; theo V.B. Thao
va cs (2021) [3]: LBD la hién tugng do mua lon tao thanh
dong 1ii cudn theo dat sat 16 trén suon ndi va dat da trong
1ong séng, sudi tao ra LBD chay rat nhanh va manh xudng
ha Iwu. Trong qua trinh chay xudng ha luu, dong LBD nay
gdy x0i 16 1ong dan va cudn theo cac tang da, khic gb 16n
trén duong di cua no, sau do lan rong tai ctra ra cua song,
subi va gay thiét hai cho khu vuc dan cu xung quanh.

Trén thé gi¢i nhidu qubc gia dd nghién ciru vé dic trung
luu vue LBD. D.J. Wilford va cs (2004) [4] phan chia Iii mién
nii thanh 3 loai 14 1ii lut v6i chidu dai luu vyc 16n hon 9 km;
LQ kém theo mot phan bun da véi chidu dai luu vyc trong
khoang 2,7-9 km va LBD ¢o chiéu dai luu vuc 0,5-2,7 km.

“Tac gia lién h¢: Email: vubathao@gmail.com

KHOA
BCONGHI\?GCI:-IE

65(6) 6.2023

L. Marchi va cs (2004) [5] phan tich LBD tai phia dong day
An-Po nuéc Y phét hién 72% luu vuc c6 dién tich nhé hon
5 km? va 91% luu vuc cé dién tich nho hon 10 km?; 92%
luu vue LBD ¢6 chiéu dai ngén hon 6 km; 71% luu vuc co
d6 ddc long dan trong khoang 20-50% va d6 ddc sudi trung
binh 1a 38,5%.

K.K. Suk (2008) [6] cho biét, LBD xay ra & luu vuc rat
nho vai dién tich trong khoang 0,01-0,65 km?, 1 phat sinh
chu yéu tir nguyén nhén truot 16 cac mai dée c6 do doc 29-
55°. Tiéu chudn quy hoach va thiét ké cong trinh dap chin
LBD ctia Nhét Ban chi ra dién tich luu vuc LBD tir 0,1 dén
5,0 km?2[7]. Lii xay ra tai subi c6 do doc long dan 16n hon 2°
goi la LBD va nho hon 2° thi goi 1a LQ. Luu vuc LBD chia
thanh 3 khu vuc: khu phat sinh v6i d6 déc 1ong dan >15°,
khu dich chuyén ¢6 dd dbc 10-20° va khu léng dong c6 do
dbc 2-15°. Theo tiéu chuin DZ 0220-2006 cia Trung Qudc
phan loai mdt s6 dac trung luu vue LBD: Do dbe trung binh
1ong dan thudng 16n hon 3° va xay ra phd bién & sudi co do
déc trung binh long dan 16n hon 6°. Chénh cao luu vuc 16n
hon 300 m. Dién tich luu vuc chia [am 4 nhém gém: 0,2-5
km?, 5-10 km?, 10-100 km? va >100 km?, trong d6 LBD phat
sinh nhiéu nhét tai Iuu vue ¢o dién tich khoang 0,2-5 km?
va 5-10 km? [8].
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Abstract:

Understanding the mechanisms and damages caused
by debris flows and flash floods is crucial for proposing
effective mitigation conterneasures. This study aims
to clarify the impact mechanisms and morphological
characteristics of a debris flow and flash flood event
that occurred from the night of August 2, 2017 to the
early morning of August 3,2017, in Nam Pam commune,
Muong La district, Son La province. The study involved
field surveys and analysis of the morphological
characteristics ofthe sub-catchments within the Nam Pam
stream catchment. The morphological characteristics of
the catchment area were analysed by quantifying the
relationships between parameters such as area, slope,
elevation, length, Melton coefficient... contributing to
supplementing the database for identifying high-risk
catchment areas prone to debris flows. The 2017 flash
flood event in the Nam Pam stream catchment was
a multi-hazard phenomenon resulting from rainfall-
induced geological transformations. The transformation
process started from higher elevations, with widespread
landslides caused by rainfall transforming into
concentrated "debris flows" in the primary sub-
catchment channels, then transitioning into 'debris
flow-flash floods" in the secondary sub-catchments,
followed by "flash floods-debris flows" in the tertiary
sub-catchments, and ultimately transforming into "flash
floods" in the fourth-order catchment area.

Keywords: debris flows, flash flood, impact mechanisms,
morphological characteristics of the catchment.
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Tai Viét Nam, C.D. Du va cs (2003) [9] da phan chia
nhitng mién hoat dong chinh ctua LQ gém: khu vuec sinh 14,
khu vyc tap trung dong LQ va khu vuce chiu lii. Céc tac gia
da dua ra déc trung cua 22 lvu vuc song da xay ra LQ. Theo
do, gia tri trung binh cia mat s6 dic trung dugc tinh toan lai
nhu sau: dién tich luu vuc song trung binh 1a 584 km?; chidu
dai luu vyc song trung binh 1a 40 km; chiéu rong luu vuc
song trung binh 1a 12,4 km; cac song bat ngudn tir cao do
trung binh 1a 1232 m; d6 ddc luu vuc trung binh 1a 26,2%;
hé sb hinh dang luu vuc trung binh 1a 0,41. Nhu vay, c6 thé
nhan thiy cac théng s vé dic trung hinh thai cua luu vuc
da timg xay ra LQ nhu dién tich, chiéu dai, chiéu rong la
kha 16n, phu hop voi mot s6 tran LQ xay ra trén cac luu vuc
rong 16n nhu séng Kién Giang, Gianh, Pa Ring, Ca Ty va
Long Song. Tuy nhién, véi mot so tran 1 co tinh chét dic
biét nhu da tung xay ra ngay 27/6/1990 va 27/7/1991 trén
lwu vie Nam Lay [10], cac thong sé nay dudng nhu chua
pht hop. S& di ton tai han ché trén 1a do & Viét Nam, cac
nha nghién ctru trude day da danh dong hai khai niém LQ
va LBD trong khi thyc té, hai loai lii nay ¢6 nhiéu khac biét.
Nghién ciru nay can cir trin LBD-LQ Nam Pam d¢é luan giai
sang t6 hon su khac biét nay.

Sau nay, mot s6 nghién ctru da di sau hon vé dic tinh
va dac trung luu vye LQ, LBD. D.D. Bac va cs (2008) [11]
thong ké LBD-LQ thudng phat sinh ¢ Iuu vuc subi hodc
thung liing nho, chiéu dai khoang 4-10 km. P.D. Pha va cs
(2014) [12] chia c4u triic dong LQ-LBD thanh 3 déi 1a sinh
18, van chuyén va tich tu. D.M. Ngoc (2014) [13] nghién
ctrtu LBD tai cac thon thude xa8 Tan Nam, huyén Quang
Binh, tinh Ha Giang xay ra nim 2002 ciing thdy ring dién
tich luu vue LBD tir 0,78 dén 3,1 km?. Nhu vay, cac nghién
ctru ¢6 chung phat hién 1a LBD xay ra & luu vuc sudi nho,
d6 dbc 16n, dong chay siét, ham lwong bun da 16n, c6 stc tan
phé ning né, tuy vay, cic nghién ctru nay chua di sau thong
ké va phan tich lugng hoa cac dic trung luu vuc LBD. V.B.
Thao va cs (2022) [14] da dua ra dac trung chung ctia mdt
s6 luu vue LBD khu vuc mién nti phia Bic: Dién tich luu
vuc LBD thudng nho hon 20 km?, phd bién nhat 13 0,6-5,0
km?, trung binh khoang 8 km?; chiéu dai luu vuc LBD ngan
hon 6 km, it xay ra voi chiéu dai trén 8 km; cao do cua ra
luu viue LBP thuong thip hon 600 m, phd bién tir 200 dén
600 m; d6 chénh cao lvu vuc LBD 16n hon 500 m, phé bién
trong khoang 500-1200 m; d¢ ddc trung binh 1ong sudi 16n
hon 10% (6°), phd bién 1a 10-30% (6-18°); d6 dbc luu vuc
LBD 16n hon 15% (9°), da s6 20-40% (11,5-23,0°). Nghién
clru trén da thong ké tap trung loai LBD, tuy nhién mot
s6 tran LQ-LBD hdén hop nhu Hat Liu, Ngoi Thia.... chwa
tach riéng timg luu vuc nho LBD thudc luu vuce 16n LQ.
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Trong nghién ctru nay, thong qua thu thdp, phong van,
diéu tra, do dac thuc dia, st dung anh v¢ tinh va ban dd dia
hinh, dé 1ap so d6 phan tich co ché tac dong va dic trung luu
vuc LBD phan bd tai xa Nam Pam, huyén Muong La, tinh
Son La, tir d6 gop phan lam sang t6 nhiing dic trung cua
LBD-LQ tai Nam Pam ndi riéng va LBD noi chung.

2. Co cheé tac dony ciia LBD-LO tai Nam Pam
2.1. Tinh hinh chung vé LBP-LQ Nim Péim

Tran 1d tai luu vuc sudi Nam Pam xdy ra dém ngay
2/8/2017 va rang sang 3/8/2017 co6 déc tinh da thién tai, 1a
su chuyén hoa tir truot 10, sat 10, két hop voi nude mua
thanh LBD trén cac luu vuc cdp 1; tiép theo chuyén hoa
thanh LBD-LQ trén luu vuc cip 2; chuyén hoa thanh LQ-
LBD trén luu vuc cip 3; va dén khi chay vao luu vuc cép 4
chuyén hoa thanh LQ. Do d6, dé dam bao tinh thong nhat
va phu hop véi déc tinh cua tran i, tic gia goi tran lii nay 1a
LBD-LQ Nam Pam 2017.

Khoang mét tudn trudc ngdy xay ra LBD-LQ trén dia
ban x4 Nam Pam lién tuc c6 mua nho, dén ngay 2/8/2017
xdy ra mua lon. Lugng mua lity tich trong vong 24 gio (tinh
tir 13 gid ngay 2/8/2017 dén 13 gid ngay 3/8/2017) dat
khoang 100 mm. Mua I6n t& hop ciing v6i nhimg yéu t6 bat
loi vé dia hinh dbc, dia mao luu vuc 1ong chao thuan loi tap
trung nuoc, dia chét c6 nhiéu dat da roi rac d3 hinh thanh
nén tran LBD-LQ 16n nhét trong lich st 70 nam trén toan b
céc luu vuc sudi Nam Pam chay qua dia ban x3 Nam Pam
va mot phfin thi tran ft Ong. Nguoi dan ban dia xac nhan
chua tirng xay ra tran 18 c6 quy mo tuong tu. Tran 1 da gay
ra nhiing thi¢t hai nng né vé nguodi va tai san, dé lai thach
thirc vo ciing 16n d6i voi ngudi dan va chinh quyén trong tai
thiét, phuc hdi sinh ké.

2.2. Co ché tic dpng ciia LBP-LQ

Nghién ciru tién hanh diéu tra 24 luu vuc subi cap 1 da
xay ra LBD vao ngay 2-3/8/2017 thudc luu vue sudi Nam
Pam, x4 Nam Pam, huyén Muong La, tinh Son La. Nhom
nghién ctru d tién hanh phong van ngudi dan va can bo dia
phuong vé tinh hinh thién tai, mic do thiét hai do LBD;
khao sat xac dinh pham vi luu vuc LBD va tinh toan mot )
dic trung luu vuc LBD. So d6 céac luu vuc da xay ra LBD-
LQ tai Nam Pam duoc trinh bay ¢ hinh 1.
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Chu giai

Cao d§

Value
High : 1934

—
Low : 142

Hinh 1. So’ hoa cac lwu vuc xay ra LBD-LQ Nam Pam 3/8/2017. Cac
ky hiéu tir 1.1 dén 1.29 thé hién cac lwu vuc subi LBD cap 1: cac sudi
c6 clra ra db truc tiép vao sudi Pieng, Nam Chién ho&c Nam Pam; ky
hiéu 2.1, 2.2 thé hién cac luu vuc subi LBD cap 2: subi Piéng (2.1) va
Nam Chién (2.2); ky hiéu 3.0 thé hién luu viec LBD-LQ cép 3: sudi Nam
Pam doan tlr diém hop Iwu cla subi Piéng va Chién dén doan subi
Nam P&m bi udn cong, thu hep; ky hiéu 4.0 thé hién lvu vec LQ cép 4:
subi Nam Pam doan tir vi tri bi uén cong, thu hep dén ciu Nam Pam va
moét phan thi trén it Ong.

Céc luu vuce nay dugc phan chia thanh cac cap khac nhau.
Phan chia cip luu vue, co ché phét sinh va tac dong cta cac
sudi thudc hé théng sudi Nam Pam dugc trinh bay ¢ bang 1.
Mot s6 hinh anh diéu tra thuc dia duoc thé hién ¢ hinh 2.

LBD-LQ d3 gay nhiing thiét hai ning né cho xa Nam
Pam va mot phan thi trin ft Ong. V& nguoi, tai san, co s¢
ha tang khu vuc: 13 ngudi chét, 2 ngudi mat tich, 15 nguoi
bi thuong, 279 nha & bi sap do, cudn troi, 159 nha bi sat 1,
hu hong nhe, 140 nha phai di chuyén, 15 diém trudng bi
thiét hai, anh hudng. Vé nong nghiép: 1i da lam sat 16, vui
1ap, x6i mon, cudn troi khoang 282 ha lua, 304 ha cay mau
trén nuong, 2.500 con gia stic, 15.790 con gia cam va 56 ha
ao nudi ca. V& thay lgi: 9 phai dap, 10.500 m kénh muong,
2.000 m ke bi vui 1ap, cudn troi. Vé giao thong: 6,83 km
duong bi sat 10, hu hong, 0,44 km bi ngép, 49 cau, cong bi
cudn troi, hu hong, trong d6 ciu Nam Pam bi 1ii cudn tréi ca
hai dau cau. Vé duong dién ludi: 170 cot dién cao thé, trung
thé bi sat 15, nghiéng, gay do, 1 tram bién 4p bi Iii cudn troi,
hu hai.

Thong ké thiét hai cho thdy, phan 1én nhimg ban ndm
trong pham vi giao thoa cira ra ciia cac dong LBP-LQ d6
ra tir cac sudi cip 1 va clp 2 hodc subi cip 1 va cép 3 déu
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Bang 1. Co’ ché tac dong cuia LBD-LQ tai cac lwu vee subéi Nam Pam.

Chp subi/logi i Khu vire Co ché tic djng Dii twgng thigt hai
- X6 mon 16p bé mat, tao ranh x6i, muong xoi trén suon dé. L
. N PRl . - Tham pha.
- Trugt 16 dang truot nong hang loat v6i do day khoang 0,5-1,5 m trén suon . b
B8 a2 - Rimg tir nhién, rimg trong.
o doi, sudn nii. TN
Khu vye hinh thanh T U PR - Rugng lta, ngo.
- Sat 10, da lan, da roi tlr suon doi, suon ni, vach ndi. - Nhi ctta. rudne vion txén suom ndi
- Dia hinh khu vyre hinh thanh thwong co dang phéu, thuin loi cho tap trung I '
nude mura, DY dbe suon dbi ni thuong trén 25°,
- Trugt 16 bo sudi va thém sudi do dong i b vé tir khu vurc phat sinh,
o ) ) - X0i va dich chuyen dat da tram tich tai long suoi hoa cling véi LBD. - Nha cita, chudng trai trén thém sudi, ven subi bj do, sip,
Sudi cip 1: (LBD): Gom cde sudi ) ; - Da tang, cui tang, cy trdi va dap, x6 diy co s ha ting, nha cira, rung vuon.  cun troi.
hinh duoe k¢ higu 1.1 dén 1.29 Khu vye dich chuyén vl R ok . SN U e , Y I TP
nhanh Quge ky hicu tir 1. - Mat cat ngang long dan: Suoi & khu vue dich chuyen hinh chir V, thuong co Rugng canh téc doc theo b va long suoi bj vui lap, cuon
6 hinh 1. Céc sudi cdp 1 6 Nam doan mjt cit bi co hep, gy nghén, 1dp dong. B dbc long dn thuong tir 10 troi.

Pim ¢6 do ddc long sudi trung binh
khoang 15°

dén2se.

Khu vire ling dong

- Khu vire ling dong bao gom doc
n6n phong vt.

- D tang, cudi tang, cdy tri va ddp, x0 déy, vii lﬁp co'soha t?mg, nha cira,

ruong vuon.
- Mot phan d4 tang, cugi tang, cy

- Mit cit ngang long dén: Sudi & khu vue ling dong thuong c6 hinh chir U, mit
cit md rong, do doc long dan giam xudng con tir 10 xuong 2°.

- Nha cira, truong hoc, duémg giao thong, cong bi vii lip,
X0 b, cudn troi.

- Rugng, vudn, chudng, trai bi phd hy.

- Khu vure cita sudi 13 no bi thiét hai ndng né nhét trong luu
we cip 1. Dy 13 noi ¢6 dia hinh thodi, bing phang, rong
nén thudng dugc ngudi dan chon lam noi xay nha ¢ dinh cu
v chinh quyén chon lam noi xy truong hoe. Cac noi chiu
anh huong nding né cia LBD do sudi cap 1 gom: ban Piéng,
Héc, Hudi Liéng va Hua Nam.

long suoi va tai cira ra luu vue, con goi la

tr0i chay xudng lru vire cip 2.

Sudi cip 2: (LBD-LQ): Gom sudi
Piéng va Chién. Sudi Piéng 13 hop
hru ciia céc subi cdp 1 (tir 1.1 dén
1.10). Sui Chién I hop hru cia céc
subi cip 1 gbm: 111, 1.13, 115,
D déc long dén sudi cép 2 trung
binh khoang 6°.

Nhiéu dong LBB tir lru vire sudi
clp 1 d6 vao sudi cdp 2 tao thanh
LBD-LQ. Ham lwgng bun dd va kich
thude da giam so v6i LBD ¢ luu vue
sudi cdp 1.

- Mot phan vat ligu dét d4 tir LBD

ke, duong giao thong, dét da, cay kho tiép tuc dich chuyén trong long sui cip 2.
- Trugt 16 dét da hai bor sudi va thém sudi. Ham luong vat chét dét d4 trong dong
I it hon va kich thude da tang, cudi tang nho hon LBD ¢ lru vire cép 1.

- D4, cugi dang li tich tai long sui bi x6i va cudn trdi bd sung thém nguén vat

chat cho dong 1.

- Vit chét dét d4 ling dong mdt phén & lu vire cAp 2 va mot phan 4 nho, cudi,
cit, i, cay, tiép tuc cudn theo dong 1 d vé sudi cdp 3.

- Xo déy, va dap, boi ling, vui Iép.
- Mit cit ngang long dén mo rong

subi cap 1 chly viosudi cap 2, phAhiY DY o0, o e o by g thém subib b iy, s

diém truong tiéu hoc Nam Pam.

- Dudng giao thong, cAu, céng, ke bi vui lz‘ip, X6 0, cudn
troi.

- Rugng, vuon, chuSng, trai bi pha huy.

- Ban ling xdy dyng doc thém sudi bi phd hity. Chiéu cao
dong lii pha huy trung binh 12 7 m tinh tir mit nude dong
sudi vao mia can. Céc ban lang bi thiét hai boi dong ce'ip 2

Hinh chit U. 1a: Hua Piéng, Hudi Soi, Piéng, It.

Sudi cip 3: (LO-LBB): La sudi Nam
Pim i doan ngi ba sudi Pigng - Nam
Chién dén khe hep trude chu Nam
Pim. D§ doc long dén trung binh
khoang 2,5°.

Nhiéu dong LB tir sui cap 1 va
dong LBD-LQ & sudi cp 2 d6 vé sudi
clp 3 tao thanh LQ-LBD. Ham hrgng
bun da va kich thudc da giam so véi
LBD-LQ & hru vige subi cép 2.

- Dong LQ-LBD mang it ham lugng vt chat dét d4 va kich thucc d4 nho, cha
yeu tac dong lam xoi long dan va x61 bo sudi, by song, pha huy rugng, ke, kénh
muong, duong va nha dan doc ven sudi.

- Xo déy, va dap, boi ling, vii ldp.
- it cit ngang long din m rong

- Xoi, pha hiy bor ke, mo rong long dan, lam sut d6 nha doc
ven sudi, phd huy 9 km dwong tinh 1 109,

- Vi lﬁp, cudn trdi ruong vuon, chuéng trai, a0 nudi.

- Cudn trdi céc phuong tién giao thong.

- Cac ban bj thiét hai nang né gf’)m: Béu, Hoc, Hubi Liéng,

hinh chir U. Hua Nim.

Sudi cip 4: (L): La sudi Nam Pam
khe hep truée cdu Nam Pam chay
qua thi trén ft Ong. B déc long dén
trung binh khoang 1,5°.

LQ-LBD & sudi cdp 3 db vé sudi cdp
4 thanh LQ. Ham lugng bun cat, da
it nho, chiém duoi 10% so voi tong
rgng dong . Thanh phén vat chit
khong co da tang, cugi tang.

- LQ, lwru lwgng lon, gdy xoi long,
try cu,

- Mit cit ngang long dén it rong,
nude cia nhan dan.

x01 1o'manh bo ke, duong giao thong, mo 361, gy i s @ung i b6
- X01 16/ cau, gay sap hai ddu ciu Ngm Pam,

thuong duge cai tao thanh rugng canh tac lia A
- Vi lap rugng.

chiu thiét hai ning né vé ngudi va tai san. D6 1a cac ban:
Hua Nam, Hubi Liéng, Hbc, Pi¢ng. Céac ban chiu anh hudng
chi boi mot sudi thude céac cép 2, 3 hoac 4 ¢6 muac do thiét
hai nhé hon. D4i véi thi tran it Ong, vi khu vuc c6 dan cu
tap trung dong dtic, nhidu cong trinh co so ha tang dugc
xay dung nén bi anh hudng boi dong LQ Nam Pam & cép
4 nhung muc do thiét hai van rat nghiém trong. Mot ph?m
nguyén nhan cé thé nhan thiy 1a do cau it Ong va ke doc

hai bd ha luu cau duoc xdy dung da thu hep trén 50% chiéu

%H%-IE 65(6) 6.2023

rong 10ng sudi so véi long sudi phia thugng luu cau (hinh
21). Do do, van d& can dugc nhan manh va rat kinh nghiém
trong quy hoach dan cu, xdy dung cau giao thong dbi véi
khu vuc nay la khi xay dung tranh gy thu hep dong chay tu

nhién cua song, sudi.
3. Dac trung hinh thai cac luu vuc LBD-L0

Nghién ctru da 1ap so do hinh thai ctia 24 luu vuc LBD
dua trén ban dd Google Earth, ban vé dia hinh va hi€u chinh
theo két qua diéu tra khao sat thuc dia trong hai dot (dot
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Hinh 2. Mét sé hinh anh diéu tra thwc dia vé co’ ché tac déng va thiét hai do LBD nidm 2017 va 2018. C4c vi tri danh s6 tir 1 dén 11 twong
(rng v&i vi tri 11 ban bj thiét hai clia xa Nam Pam (1: Hua N&m; 2: Hudi Liéng; 3: Nong Bau; 4: Hudi C6; 5: Héc; 6: Hudi Héc; 7: Bau; 8: it; 9: Piéng;
10: Hudi Séi; 11: Hua Piéng); (A) X4i I& bé mat tao ranh x6i & khu phét sinh sudi cap 1 tai Nam Pam; (B) Khu v dich chuyén cltia LBD & subi cap
1 tai Hudi Lat va Nam Pam; (C) LBD mang theo nhiéu da vui Iap toan bd rudng va cudn trdi nha ven sudi Piéng (chup anh UAV tai vi tri Hudi Lat
x& Nam P&m sau I 6 thang); (D) Ban Piéng sau LBD (anh chup sau li 6 thang); (E) Truwdng Tiéu hoc Nam P&m nam & phia b cong 16m bi It pha
huy con tro lai 4 phong hoc (&nh chup ngay sau Id); (F.a) Trudng hoc tai ban Héc bj tan pha tro cd méng nha (&nh chup ngay sau Id); (F.b) Toan
canh tlr vi tri UBND xa Nam P&m xudi v& ha lwu sau | 6 thang; (G.a) Nha tai ban Hudi Liéng bi It pha huy (anh chup ngay sau Ii); (G.b) Nha ctra
clia 16 hd dan tai khu trdm tich ban Hudi Liéng bi cudn troi hoan toan; (H.a) Nhitng ngudi dan vé gia cw sau I (dnh chup ngay sau Id); (H.b) Toan
canh ban Hua N&m tan hoang sau I (anh chup ngay sau Ii); (1) LBD xdi long, ber sudi va cau giao théng tai thi tran it Ong (&nh chup ngay sau Id).
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mot vao thang 8/2018, dot hai vao 10/2020). T cac so dd  thanh, khu dich chuyén va khu trdm tich. B6i tuong chiu
hinh thai ¢6 thé nhan thdy ring, luu vyc LBD thuong ¢  thiét hai phan bd chu yéu ¢ khu dich chuyén doc ven sui va
hinh long chéao thuan lgi cho tap trung nudce, ba mit lvu  khu tram tich, vi ngudi dan thuong chon dia hinh kha bang
vuc 1a d6i nai c6 d6 dbc 1on, mit con lai 1a cira ra luu vuc phéng tai khu vuc cira ra cia subi dé xdy dung nha cra.
0 dang ctra sudi ndi vé6i sudi chinh. Hinh thai luu vuc LBD  Hinh thai cac luu vuc LBD thudc cac sudi cép 1 cua khu vuc
co ban déu c6 thé phan chia thanh 3 khu vuc gém: khu hinh  Nam Pam duoc thé hién & hinh 3.

\
4

e

\

1.23 1.25

: duong bao luu vuc; «2%%s, : khu phat sinh : khu van chuyén; o, khu trim tich

Hinh 3. So d6 hinh thai cac Iwu vwec LBD cap 1 Nam Pam.
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4. Phan tich dac trung hinh thai cac luu vuc LBD-10

Dua vao céac so dd hinh thai luu vue LBD va sb liéu do
dac thuc dia, tién hanh tinh toan céac thong s6 dic trung luu
vuc LB gém: dién tich, chiéu dai luu vuc, chiu dai sudi
chinh, cao do diém cao nht luu vuc, cao do diém cao nhét
sudi, cao do diém ctra ra sudi (cao do diém ctra ra luu vuc),
chénh cao luu vuc, chénh cao long subi, do déc luu vuc
trung binh, do déc long subi trung binh, hé s6 hinh dang luu
vue, hé sd Melton. Két qua tinh toan thong sb cua 24 sudi
LBb cép 1 dugc thé hién trén cac biéu do tir hinh 4 dén 11.
MJi biéu dd thé hién mot thong s6 dac trung luu vuc voi )
tran LBD va phan trim liy tich s6 trin LBD.

4.1. Pic trung lwu vwee LBD thujc luu vwe cip 1

Két qua hinh 4 cho théy 96% luu vuc c6 dién tich tir 0,25
dén 5 km2. Hinh 5 cho thiy khoang 90% cac luu vuc di xay
ra LBD c6 chiéu dai tir 1 dén 5 km. Hinh 6 cho thay khoang
83% luu vuc co cao do diém cta ra sudi (ctra ra luu vuc
LBD) thap hon 900 m. Céc luu vuc c6 cao d6 diém cira ra
khoang 500 m c6 ty 1& xudt hién LBP nhiéu nhét. Pay la sb
liéu co thé tham khao dé xem xét quy hoach xay dung nha
ctra tai cao d0 khu vuc ctra luu vue.

Két qua hinh 7 cho thdy khoang 92% luu vuc c6 do chénh
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Hinh 4. Biéu dé quan hé giira sé Iwvu vwec LBD va dién tich lwu
vure.
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Hinh 6. Biéu dd quan hé gitra s lwu vwec LBD va cao do cira
ra subi.
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cao luu vue nho hon 1500 m. Trong do, chi c6 khoang 4%
s6 tran 1t xay ra ¢ luu vuc ¢6 do chénh cao nhé hon 400 m
va 8% s6 tran 1d xdy ra ¢ luu vue ¢6 do chénh cao 16n hon
1500 m; céac luu vuc ¢6 dd chénh cao tir 400 dén 1500 m ¢
ty 1& xay ra LBD cao nhét, chiém khoang 90% tong s6 luu
vuc. Két qua hinh 8 cho thay, LBD xay ra & d6 doc long sudi
nho nhat 13 17,6% (10°), 88% s luu vuc da xay ra LBD ¢o
do dbc long subdi trung binh 16n hon 20% (12°). Trong do,
cac luu vuc ¢6 do dbc long sudi trung binh tir 20 dén 45%
(12 dén 24°) co ty 1é xay ra LBD cao nhét, chiém khoang
75% tong s6 luu vuc LBD.

Két qua hinh 9 cho thay khoang 88% céc luu vuc da xay
ra LBD ¢6 d6 déc luu vuce 16n hon 30% (18°). Cac luu vuc
LBD c¢6 d doc luu vye trung binh tir 30 (18°) dén khodng
50% (30°) co ty 1¢ xay ra LBD cao nhat (chiém khoang 80%
téng sb luu vuc LBD). Két qua hinh 10 cho thiy 88% céc
luu vuce da xay ra 1 bun c¢6 hé s6 hinh dang Iuu vue nhd hon
0,30. Cac luu vuc ¢ hé sb hinh dang luu vuc tir 0,15 dén
0,30 c6 ty 1& xay ra LBD cao nhét (chiém khoang 80% tong
s tran LBD). Két qua hinh 11 cho thiy khoang 90% céc luu
vuc da xay ra LBD c6 hé s6 Melton nho hon 1,05. Cac luu
vuc ¢6 hé sb Melton tir 0,6 dén 1,05 c6 ty 16 xay ra LBD cao
nhét (chiém trén 85% tong sb tran LBD).
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Hinh 5. Biéu dé quan hé giira sé Ivu vwec LBD va chiéu dai
lwu vwre.
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Hinh 7. Biéu dé quan hé giira s Iwu v LBD va do chénh cao
lwu vuc.
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Hinh 8. Biéu d6 quan hé giira s6 lwu vwec LBD va dé déc long
sudi trung binh.
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Hinh 10. Bidu dd quan hé giira sé tran LBD va hé s6 hinh dang
lwu vuc.

_4.2. Bac trung luu viee LBD-LQ thugc lwu viee cd'p 2va
cap 3

Luu vye LBD-LQ Ném Pam la luu vye cép 3. Luu vue
6 dién tich 16n khodng 63,5 km?, gap khoang 30 lan dién
tich trung binh luu vuc LBD cap 1; chiéu dai luu vye la 15,8
km, gap khoang 5 lan chiéu dai hru vue LBD cép 1; do doc
luu vuc trung binh khoang 6°, bang khoang 1/3 so voi do déc
trung binh tai cac luu viuc LBP cap 1; d6 dbc long sudi trung
binh khoang 4°, bang khodng 1/4 so v6i do déc long sudi trung
binh tai cac luu vuc LBD cap 1, riéng doan cudi cua luu vuc
LBD-LQ, do déc 1ong sudi trung binh giam con khoang 2,59
luu vue ¢6 hé s6 hinh dang Iuu vuc 0,25, hé s6 Melton 0,20.

4.3. Pic trung e viee LQ thuéc e viee cdp 4

Luu vye LQ Nam Pam 1a luu vye cap 4. Luu vyc co dién
tich 16n khoang 116,9 km’, gap khoang gan 60 lan dién tich
cac luu vuc LBD cép 1; chleu dai luu vye 1a 21,7 km, gip
khoang 7 lan chiéu dai cac luu vuc LBD cap 1;d0 doc Tuu vuc
trung binh khodng 5°, bang khoang 1/4 d6 déc luu viuc LBD
cap 1; do doc long suoi trung binh khoang 3°, bang khoang
1/5 do doc long subi trung binh luu vyc LBD cép 1, rleng
doan cudi cta lvu vuc LQ, do déc long sudi trung b1nh giam
con khoang 1,5°, luu vue c6 hé $6 hinh dang luu vuc 0,25, hé
sb Melton 12 0,16.
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Hinh 9. Biéu db quan hé giira s6 lwu vwec LBD va do déc lwu
viee trung binh.

10 100 =
g e
o 80 =
5 1
z 60 v
., E
o , | % =
wn I
2 20 &
0, :
0 0 é

S & 9 5 N

S S SN

Q Q* Q- Q- \Q

Hé s6 Melton

mmmm SO lyu vee  ====Phin trim luy tich

Hinh 11. Bidu dé quan hé giira s6 tran LBD va hé sé Melton.

Thong qua nghién ctru dac trung cua luu vuc LBD-LQ
Nam Pam duogc trinh bay chi tiét o trén, ching t6i nhan
thay: ¢ lvu vue LQ Nam Pam (luu vuc cip 4), cac thong sd
dac trung vé hinh théi luu vue nhu dién tich khoang 116,9
km?, chiu dai Ivu vyc 21,7 km, d6 déc luu vyc trung binh
khoang 5°, h¢ s0 hinh dang luu vuc 0,25 1a twong doi phu
hop voi nhitng nghién ciu vé LQ tai Viét Nam dugc trinh
bay & phan dat van dé. O luu vuc LBD Nam Pam (luu vuc
cap 1), nhitng thong s6 vé dic trung hinh thai luu vuc c6
nhiéu khéc biét so véi luu vue cap 4, su khac biét nay chinh
1a dac diém nhan dang gop phan phan biét LBD va LQ, day
cling chinh Ia tinh méi trong nghién ctru nay.

£ ~
9. Ket luan

Tran 10 lich st xay ra dém 2/8/2017 va rang sang 3/8/2017
tai luu vyc sudi Nam Pdm mang dac trung dién hinh da thién
tai chuyén hoa tur tai bién dia chat thanh LQ, tur “truot 16”
thanh “LBD” thanh “LBD-LQ” thanh “LQ-LBD” chuyén hoa
thanh LQ. Truot 16 dang truot nong tir 0,5 dén 1,5 m xay ra
trén cac suon nui, két hop voi nude mua chuyén hoa thanh
LBD trén cac luu vuce cip 1; tiép theo chuyén hoa thanh LBD-
LQ trén luu vuc cap 2; ham lugng bin da tiép tuc giam dan
thanh LQ-LBD trén luu vuc cdp 3; va dén khi chay vao luu
vuc cap 4 chuyén hoa thanh LQ.



s Khoa hoc Ky thuat va Céng nghé | Ky thuat méi truong

Dbic trung hinh thai luvu vuc LBD cép 1 tai Nam Pam
gém: dia hinh, dia mao Iuu vuc dang long chéo voi ba mat
la ddi nai va mot mat 1a cwra ra luu vue, dién tich luu vue
0,25-5,0 km?, chiéu dai luu vuc 1,0-5,0 km, do chénh cao
lru vue phd bién 800-1500 m, d6 dbc luu vuc 18-30°, do
dbc long subi 12-24°, hé sb hinh dang luu vyc tir 0,15 dén
0,30, hé sb Melton tir 0,6 dén 1,05. Cac dic trung hinh thai
luong héa nay dung can cir danh gia so bd cac Iuu vuc cod
nguy co cao phat sinh LBD.

Do doc luu vuc va do doc 1ong sudi giam dan theo cap
luu vue, 1am giam dong niang va thé ning dong chay khién
vat chit dit da dan ling dong lai va chuyén hoa tir LBD
thanh LQ. Tai luu vuc sudi cép 2 la dang LBD-LQ véi do
ddc Tuu vuc trung binh 12°, ¢ dbc long subi trung binh
khoang 6°. Tai luu vuc subi cép 3 1a loai LQ-LBD véi do
dbc long sudi trung binh khoang 2,5°. Tai luu vuc sudi cép
4 1a loai LQ v&i d6 ddc 1ong sudi trung binh khoang 1,5°.

Co ché tac dong cuia mdi loai hinh thién tai LBD, LBD-
LQ, LQ-LBP va LQ duoc phan tich chi tiét ¢ bang 1. Co
ché tac dong giy ra loai hinh va dbi tuong thiét hai khac
nhau, ddy 14 co s& quan trong dé dé xuat cac giai phap
phong tranh phu hop.

LO1 CAM ON

Nghién ctru nay thudc dé tai cp qudc gia “Nghién ciru
co ché phét sinh, quy luat tic dong va xac dinh cac thong s6
1&i bun da phuc vu thiét ké cong trinh dap chin bun d4 khu
vuc mién nai phia Bic” (ma s6 79/2021. PTDL.CN-CNN,
2021-2024). Céc tac gia xin chan thanh cam on.
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