KET QUA NGHIEN CUU TONG HOP QUA TRINH
XOI LG VA BOI LAP
DOAN HA LUU SONG THU BON TU GIAO THUY PEN CUA DAI
NCS. P8 Quang Thién, Pai hoc Khoa hoc - Hué

Ahdm ddnh gid dinh lugng cuong d¢ bién dang long dén doan ha Luu tir Gigo Thity
J dén Cita Dai trong diéu kién ty nhién, tdc gid da sit dung 18 hop cdc phitong phdp
/ nghién citu khdc nhau: Phdn tich tu [igu vién thdm - GIS két hop phin tich thuc
trang, cuong A hoat déng dia dfng liuc, kiém todn dn dinh ber doe, thity vin - hink thdi long din
va phicong phdp mé hinh todn thily lyc. K€t qud nghién citu t6ng hop trén doan song dang xét
cho thdy, qud trinh x8i 16, bdi ldp va cdt dong dang dién tién rd't phic tap voi cdp dé phé bién
1 trung binh dén manh.

1. Phuong phép phin tich tuli¢u vién thdm  cdc dnh mdy bay, 4nh vé tinh Radarsat, Aster,

- GIS két hgp phén tich thyc trang bdn d0 dia hinh UTM xuét bn tif nim 1965
dén 2005 véi qui trinh X 1§ ¢6 thé t6m tt theo

Cong tdc ddnh gid, du bdo qud trinh x6i -
bdi long din s6ng Thu Bén duge thuc hién
tré€n ¢d s& phan tich va gidi dodn thong tin trén

l TU LIEU NHAP VAO
[ Bandd
% dia hinh

Lua zrgm anh, chon luf tog 46, nin].,
chinlt hinh hoe theo i UTM

hinh 1.

. Anh mdybay | Céc tuliéu lién
Ank vé tinh quan khé

Chuyén hé tog 4§, s6 hod anh twong |
tuva ching ghép théng tin

Chiét xuit thong tin, lip ban do

 chuyén
dé, tink todn va phin tich két qud

I In v T giiZheét qui |

Hinh 1. S0 do t6m tdt qui trinh xi2 I§ thong tin énh vé bén dé

Ngudi phan bién: TS. Nguyén Kién Diing
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Chon u6i chi€u UTM (hé qui chi€u qudc
1€ WGS-84) tiong tng vdi hé qui chi€u va hé
toa d6 quéc gia mdi cla Viét Nam (VN-2000)
lam chudn dé€ ti€n hanh ndn chinh hinh hoc
cdc to liéu khong gian khi x{T 1Y thong tin &nh
va bin d8. Cac dit liéu dnh wwong ty (dnh in
wén gidy) duce quét va chuyén sang dif liéu
$6. sat d6 X 1y trén cdc phan mém khdc nhau
nhu Photoshop, Maplnfo, Geographic Trans-
former... K&t qua x& 1y cudi cling duge chuyén
sang dang dnh bitmap va luu gilt thanh bin dd
bién dang long din. Nhin chung bén d6 gidi
dodn 4nh vién tham dude kiém chitng va hiéu
chinh 1ai biing cdc 10 trinh khdo sdt thyc trang
nén khd phit hgp vdi két quéd nghién citu x6i -
bdi bling cdc phucong phdp dia chit truyén
théng. Ngoai ra, d€ ddanh gid mdc do nguy hai

do hoat déng clia s6ng gdy ra, 2 tiéu chi vé
cudng d6 va tdc d6 x6i 18 (bdi 1dp) di dudce st
dung). Trong d6, cudng d6 x4i 1& dude ddnh
gid bing hé s x61 16 (K, - %) va bé rong xo6i
16 (B, - m) d€n thai diém do dac. Con cudng
d6 bdi 14p duge ddc trung bing hé s6 bdi 14p
(K, - %) va dién tich cat i4p (S, - hy) dén
thoi diém do dac. Trong dé, hé s6 x6i 18 (bdi
14p) 14 ty s& phin tram gifta tOng chiéu dai cdc
doan bd song bi x6i 18 (bdi 14p) dén thai diém
do dac v6i chiéu dai doan s6éng nghién ciu.
Poi véi toc do x61 1§ V,, (m/nim) duge ddnh
gid bing bé rong bd bi x41 1§ sau mot don vi
thdi gian 14 nim hodc 1 tran Id, cdn toc d6 bdi
14D bing bé day cda tang c4t 1&p (m,) doi vdi
lohg séng (mm/ndm) hodic viing K& c¢in 2 bén
bd sdng (m/ndm) bang 1, 2.

Bing 1. Thang ddnh gid djng liic x6i 16 bo séng

h, 1 i, rét
Ma;l rat nguy hal, 12 > 30 > 10 Nhanh, manh > 10
nghiém trong
oy N hai
Prung bloh, nguy hai, 30-10 10-2 ‘rung bink 102
aghitm trong
Y&, it npuy hai, it »

o <10 <2 Yéu, chim <2
nghiém trong

Béng 2. Thang ddnh gid dong ltc boi lap long song va viing k& cdn 2 bén dong séng -

Magnh, ril nguy hai, ril
nghi€m trong

> 30 > 50.000

Nhanh, manh

Trung binh, nguy hai,
nghiém trong

30-10 50.000 - 500

Trung binh

Yé&u, it nguy hai, it
nghiém trong

<10 < 500

Y&u, chim <1

K&t qud nghién cifu cho thdy doan ha luu
sdng Thu Bén di x4y dung trén 20.000m ke,
nhung hoat déng x&i - boi vAn xdy ra vdi qui
md, cudng d6 ddng lo ngal, nhiéu ndi gay pha

hily cdc cong trinh bdo vé bd. Pic biét 1a khu
vic Giao Thiy, Pién Phong, Cim Nam - CAm
Kim va C¥a Pai, qud trinh x6i - b6i dang dién
bién rat phic tap, thudc cdp d6 rit nghiém
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trong K= 47.9% (1999) va K, = 31.6%
(2006) va Ky, = 41.3% (1999 - 2006). Bén
canh d6, hoat dong bdi 14D cling thudce cip do
manh va rit nghiém trong véi hé s§ bdi 1dp
K, = (18600/45.000)x100 = 41.3%, téng
chiéu dai bdi 1dp L= 18600m, dién tich bdi
1dp S,= 820ha. T6c d6 boi 1ap (Vap) tr2-3 dén
20-30m/nim (b séng), bé diy bdi 14p 0.1-0.2
dén 0.6m (ving k€ cén).

2. Phuong phap cudng dj hoat dong dia
dong lyc

St dung ¢d s6 1y thuyét clia phucng phdp
ma trdn dinh lugng méi trudng dé xdy dung
thang phin cdp mudc d6 tdc ddng cla cdc yéu
t6 ty nhién - k§ thudt (TN - KT) d6i véi qué

trinh x6i - bdi s6ng ngodi:

K= Z IIM” = I1M1§ + IzMzi + IgM'gj + ...+
s 1 : 4
Isanj

V§i I; 1a hé s§ tAm quan trong cda y&u t6
thi i (hé s8 tdc ddng hay trong s&); Mj;: chi s&
mife d§ (cudng dd) tdc dong clia y&u 6 méi
truding thit i ¢6 cudng do tdc dong j; j: s6 ¢dp
cudng d6 tde dong cla y&u 16 médi trudng thit
i; n: 88 y&u 18 tdc déng. Thang phin ¢Ap cudng
dd hoat dong dia ddng lyc duge phin chia theo
hé s6 dia dong lyc: KDPL= K/K . Vdi K 1a
téng dai s8 hoat déng dia déng lyc khu vic;
Kax: t0ng dai 6 16n nhat vé hoat ddng dia
ddng lye khu vy,

Béng 3. Chon lya cde yéu t6 tdc dong chinh trong dia hé TN - KT soéng ngoi

Hdp phédn
MOi ruBng dia chit

Hop phin Hgp phin

Ché& do dong chdy

Hoat ddng KT - CT

1. Thinh phin thach hoe va tinh chdt khdng
xdm thue (1)

2. Dt giy, th€ nim cda dit dd so vdi hudng
dong chdy (1)

3. Vin d6ng tin ki€n tao vi kién tao hién
dai (néng) {Ic)

4. Quan hé thldy lyc cla nude dudi dit vi
nude séng (trao déi nude) (Ip)

5. Bia hinh lwu wire (40 cao - Iy, 46 dfic - I,
dién tich lau vife - Igs, mife d& che phd thire
Vit - Igs) (I5)

6. Hinh thdi long din (mife 48 udn khic - Ip,,
chidu cao b - Iy, bii bdi - Iss) ({Ip)

L.

Mua lién gquan
vdi bio, dp

Khai thdc cdt soi ddy
song vi dait sét 3 bo

th&p nhigt A8i va sdng (Iy)
gié mia Déng Phin b8 din ou vi
Bic ) khai thdc kink t& & v

Luu ligng dbng

chdy (1;)

Ham lugng phi

sa 16 g (Ix)

Thiy tri€u va

nude ding (1)

vife va trén sdng (Iy)
XAy dung hd chita vi
khai thdc khodng sdn,
dip ngin min, cdu
dudng, kénh muong,
tram bdm nude thiy
Igi, k& chdng x6i
13.(1o)

Bang 4. Béng phin cép hé s6'tdm quan trong ciia cdc yéu t6’ moi truong

- Cp d9 hé s8 tdm quan I'i&u chi ddnh gid mtc d§ quan trong
trong ciia y&u t& méi clia y&u 18 mbi truding
truong (L )
Cép} S i trudng rdt ftquantrong
Cip2 2 S truding of vai trd it quan trong
Cip 3 3 Yé&u t8 mdi truding 6 vai rd quan troag trung
Cép4 4 Yéu t8 méi tning 6 vai ird quan trong
Cips 5 Yé&u 5 méi trudng rit quan trong
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Bdng 5. Bang phén cap cuong dp tdc dong cia yéu t6’ méi trudng

Cip dd uic ding clin Ti¢u chi ddnh gid cudng dd tde
y&u t mdi uwdng {}) déng
cita véu 18 mdi triding
Cipl 1 Tac déng rat véu
_Cip2 2 | Tdcdong yé€u
Cip3i 3 Tdc dong teung hinh
Cip4 4 Tdc ddng manh
Cip 5 5 Téc ddng rit manh
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K: 0.60-0.65, Cutdng & hoat Bng DD, véu vl tah
8n dinh cao, Kubng boilc 1t o6 ceuy oo phit snh %61 - b
\ R: 066-0.70 CmngdohoatéongDDLtmnglmhmx
hnhondlri: tting 361 cao, Ttod nmmy oo phit sinh. =6 - b5

P77 K: 0.710.75, Cudbog 46 hoat ding DL mani v

/A vk G iy thép, o meay oo phit sinke et - 501 manhy
K: 0.76-0.80, Cuding 46 hogt ddng BEL. x5t manh vdi tinh
& dinh kel S8p, 1t o5 ngay oo phit siobi =61 - bl mpwh

Hinh 2. Bin dé phdn viing cuong do hoat dong dia dong lic doan ha luu séng Thu Bon

Trén cd s& phén tich, chon loc nhitng yéu t§
tdc ddng ¢6 tinh dic trung dd duge ddnh gié
dinh Iugng, tién quyét va bao trim 1én cdc yeu
t8 khdc ciing nhu nhat quan vé cip do hé s8
tam quan trong va chi s& mite d6 tdc dong cda
cdc y&u t8 tdc dong trong dia hé ty TN - KT
thung lling sdng Vu Gia - Thu Bén (bdng 3, 4,
S) chdng t6i ti€n hanh xay da’ng thang phin
cip mifc 46 tdc dong cla cdc y&u 18 TN - KT

46

ddi véi qud trinh X6i - boi séng ngdi, thidt lap
.ma trin tinh todn va phin ving cudng 4o hoat
ddng dia ddng lyc (PDL) v6i két qua nhu sau:
Cudng d6 hoat dong PPL rat manh (KPPL =
0.76 - 0.80) cé tinh &n dinh thap, chiém phan
16n cdc khu b3 (33.3%), rat ¢6 nguy cd phét
sinh manh cdc qué trinh x6i - bdi. Vi thé, yét
d6i khong nén qui hoach xdy dyng (QHXD)
cdc cong trinh kinh t€, din sinh & cdc khu bo
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nay; Cudng dg hoat déng BPL manh (KDDL
=0.71 - 0.75) chi€m 21.1% vdi 46 &n dinh
twong d6i thdp, cé khi ning phét sinh hoat
dong x6i - boi, nén han ch€ QHXD cdc cong
trinh, nhét 12 cdc cong trinh qui m6 16n; Cudng
dé hoat déng PPL trung binh (KPPL = 0.66
- 0.70) chi€m 28.3% ¢6 d6 6n dinh twong d6i
cao, it ¢¢ khd ning x4y ra x6i - bdi manh, ¢6

thé€ khai thdc cdc doan bd nay dé phuc vu din

sinh, kinh t€ - x4 hdi; Cuding d6 hoat dong
DPPL y&u (KPPL = 0.60 - 0.65) chiém tj 1é
thdp nhat 18.4%, vdi kha ning 8n dinh cao, it
hodc khéng ¢6 khé niang phdt sinh qué trinh
x6i - boi. Nén qui hoach 14u dai d€ 8n dinh

dén sinh - kinh t€ & nhitng doan b nay [21,[5]

(hinh 2).

3. Phuong phap kiém tedn trugt - x6i 16 by
séng

Pé lam sdng 6 hon vai trd clia qué trinh
trugt dat trong su bién dang bdy séng Thu Bdn,
tic gid tién hanh kiém todn d6 n dinh trugt
bd sdng bing phdn mém SLOPE/W DEFINE
Version 5.11 (Canada). Phan mém nay dugc
thi€t lap bing phudng phap s8 dé tinh todn hé
s6 &n dinh trugt nhd nhédt (K,;,) cla bd séng
theo tiéu chi sau: K, < 0.8: Khoi dat ¢6 d6
6n dinh trugt thip va rat d& xdy ra trugt; K,
=0.8 - 1.2: Khol ddt dang & trang théi can bling
gid1 han va qud trinh trugt s& xdy ra khi hinh
thdi hodc tinh chét dat dd clia bd séng bi thay
ddi theo hudng bat lgi; K,; > 1.2: Khéi dét &
trang thdi cin béing bén vi rat khé x4y ra trugt.
Trén co s§ cdc tai liéu do dac dia hinh, thiy

vén, khdo sdt dia chit cOng trinh cho 06 khu

b3 ¢6 nguy cd trugt cao vao thing 5 nim 2005,
tic gid ti€n hanh chon so dd va phuong phap
kiém todn cfing nhu cdc diic trung hinh thai by
sOng, diéu kién dia chat thily vin, tinh chat co
Iy ddt déu xudt phdt tir dic diém dia chat -
thach hoc va diéu kién lam viéc bat lgi nhat
cia bd séng trong mua mua l8. T két qud
ki€m todn dé dang nhén thay K, ¢6 gid tri tf
0.8 dén 1.2, mot 88 vi tri by Ky, = 1.351 -
1.380. Chiing té céc bd dbc chon loc dé tinh

todn dang & trang thdi cin bing gidi han va by
song bi x61 10 khoéng phdi do mét 8n dinh trong
lae ma do tdc dong x4m thyc ciia dong chdy
14, qua trinh trugt trong luc chi déng vai trd thit
y&u. K&t qué trén cling cho thiy, bdf séng doan
ha Iuu rdt d€ x4y ra trugt, nhét 13 cdc khu by &
Ci Ban, Nhi Dinh va thon 1 - Duy Phudce. D6
la nhifng khu b dang dién ra khai thdc cat, dat
sét. Do vdy, cin ¢6 cdc bién phdp d€ han ché
cdc hoat dfng nay [3].

4. Phuong phdp quan hé thity viin - hinh th4i
long din

Cd s tai liéu tinh todn gdm cde tai lidu
diéu tra thyc dia tif nim 2000 dén nay, 8 liéu
do dac 10 mirt cdt ngang, 03 mit cdt doc va
cdc thdng s8 thdy vin trén séng Thu Bén
thdng 4 - 5 ndm 2006, s& liéu phén tich thanh
phin hat cdt séi ddy song, s§ liéu quan tric
cdc didc trung thiy vin co bdn mia 18: muc
nudce, lvu lugng, vin t6c, ham lugng phu sa tY
nam 1979 dén 2006 clia cdc tram Nong Son,
Thanh M¥, Giao Thiy, Ciu Lau va H6i An.
Do cdc tram nay khéng c6 ddy di cac s6 lién
nén chiing (61 ti€n hanh do dac cdc dic trung

. thuy viin ¢d bdn tir ngdy 14 dén ngay 21 thang

11 nam 2000, riéng s& liu quan tric muc nudc
6 tif ngay 10 thdng 11 (tram Giao Thiy) dén
ngay 2 thing 12 ndm 2000 (tram H6i An). K&t
qua do dac & cde tuyén quan tric duge chinh
Iy va st dung d€ tinh luu lugng binh quan ngay
cla dong chdy tai 2 tram Giao Thdy va Céau
Lau. Dya vao cdc tai liéu nay, tdc gid d3 si
dung phudng phdp Makaveev dé xdc dinh luu
l¥gng tao 10ng dng véi gid tri tai tram Giao
Thiy va C4u Lau dat tri s6 16n nhit l4n lugt 12
1063m®/s va 756 m*/s. K&t qud tinh todn cho
thdy, cdc mat cit déu ¢6 hé s6 quan hé hinh
dang twong doi 16n (k = 2.73 - 5.10), ching 6
hinh dang mdt cdt ngang clia s6ng dang bj mt
cn 481 va khéng 8n dinh, nhat 1a céc doan
Giao Thiy, Vin La, An Ha, C&m Kim. Chi s6
on dinh ngang Ss cling rat 16n va bién di rong
0.99 - 5.45, tiic 12 bd séng dang & trang théi
khdng On dinh, rit d& xdy ra x6i ngang. Nguge
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lai, chi s@ &n dinh doc lai rdt thip (St =
0.12x10-3-1.01x10-3), cang ching td ddy
séng rit kém &n dinh. Nhu vdy, cédc théng s&
hinh thdi ciia doan sdng nghién cifu déu dic
trifng cho trang théi kém 6n dinh cda long din
theo chiéu doc IAn chiéu ngang, dang trong xu
thé& bién dong, do d¢ khi ¢6 11 16n hoat ddng
x6i - bdi sé xdy ra [11.

5, Phuong phdp mé hinh toan

Vdéi muc dich nghién citu hoat déng xdi -
bdi doan ha luu séng Thu Bon trong diéu kién
wf nhién, ngodi cdc phuong phdp da trinh bay
tdc gid st dung md hinh todn thiy lye HEC -
RAS Version 4.0 cia USA, dude phdt hanh
thang 11/2006 d€ lam phuong tién nghién ctfu
va dy bdo chi y&u. Trong dé, cdc s& lidu dau
viio gom céc thdng s hinh hoc cia doan song,
dic trung trim tich tai bién thugng luu, dic
trung bun cdt ddy tai cde mit cit. Cdc thdng
mixa khd, luu lugng dong chiy nhé va bién ddi
khéng 16n nén chon budc thoi gian tinh todn la
t = 5 ngdy, cdc thang mba I lvu lugng dong
chdy 16n va bi€n d6i manh nén budc thdi gian
t = 1 ngay. Riéng cdc dic trung thiy vin nhu
muc nude, luu hrgng, tdng khdi lugng bln cdt
tai bién thugng fuu Nong Son (MCH75) va s&
héu muyce nude tai bién ha lun Hoi An (MCHI)
duge xdc dinh theo ch& dé dong chdy nim
(1979 - 2006) trong diéu kién ty nhién. K&t
qua tinh todn t6c d x4i - bdi trung binh trén
mdt ndim cho thdy, qua trinh x6i sdu xdy ra tr
Giao Thity dé€n Lé Bidc vdi toc dd 0.2 -
1.4m/niim, t6c d6 bdi 1dp xdy ra manh nhil tai
khu vyc Dién Phong (1.72 - 2.94m/nam), Céu
Lau (1.39 - 2.1 1m/mdm) va HOi An (& 1.01 -
1.53 m/n&m) {4].

6. Bdnh gid téng hop hoat déng x6i - béi ha
luu séng Thu Bon théng qua cdc két qua
nghién cifu khac nhau

Nhim dénh gid dinh lugng cudng d6 bién
dang long dén doan ha Wwu tir Giao Thiy dén

Ctta Pai trong diéu kién tw nhién, nhat thiét

phdi ddnh gid t6ng hop hoat déng x6i - bdi

théng qua cdc k&t qud nghién citu néu wén,
lam cd s& d6i chiéu, so sdnh va khing dinh lai
mdt 1in nita vé tinh hinh x6i 18, bdi 14p trén
doan séng dang xét. K€t qua téng hop cdc s
liéu tinh todn tif nhiéu phudng phédp nghién
ctfu (bdng 6) cho thiy, trén doan s6ng dang
xét qud trinh x&i 18, boi tap va cit dong dang
din tién rat phic tap vdi cip d6 phd bign t
trung binh d&€n manh, trong dé k&t qué nghién
citu bing nhifng phuong phdp khdc nhau
khong c6 sy khdc biét ddng k€. Pic biét 1a
doan song Giao Thiy - Vin La, Ky Long - An
H3 va Thanh Ha - Cdm Thanh, hoat dong x6i
- bdi dang dién ra manh mé& nhat. Ngoii ra,
doan sGng Vin La - K¥ Long vad K¥ Long - An
Ha rét c6 nguy co xdy ra hién tugng cit dong
trong thdi gian téi. Do vdy, cin ¢6 cdc bién
phip hitu hiéu phong chdng va gidm thi€u
hién tugng ndy nhim bdo v& moi wudng dia
chét viing ha Iutu néi chung va phé ¢6 Hoi An
noi riéng.

7. K&t ludn

- Pi st dung t8 hop cdc phuong phdp
nghién cifu theo chi€n thudt phén tich - ti€p
cfin hé théng dé nghién ciu sy bién déi moi
trudng dia chdt do hoat dong x&i - bdi séng
ngdi & didu kién ¢y nhién.

- K&t qué nghién cidu x6i - bdi sdng Thu
Bdn khong c6 sy khic biét ddng k€ gilta cdc
phuong phdp nghién cttu khdc nhau, trong dé
qué trinh x6i - bdi ldong dén doan ha lwu phd
bién tir cdp d6 tif trung binh d&€n manh
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