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HIEN TUQNG XOI LO - BOI TU BAT THUONG
LONG SONG PONG NAI KHU VUC THANH PHO BIEN HOA

Nguyén Manh Hung - Vién Dia 1y tai nguyén thanh phd H6 Chi Minh

ién twong x6i 16 bo séng Pong Nai va cdc cit lao séng khu viee thanh phé Bién Hoa

Hi’d dién ra trong nhiéu nam qua. Tir cdc tai liéu nghién civu dia chat, dia hinh day séng

va déng lye dong chay, tac gia da xdc dinh thuc trang va nguyén nhdn x6i 16 - boi tu

long song. Hién twong xoi lo - béi tu tai khu viee ci lao Ria dién bién kha phuee tap. Bo song Déng
Nai phia déng nam cii lao Riia (bo 16i) bi sat 16 véi vdch sat 16 trén 800 m, toc dé sat 16 trung binh
2,0 - 2,5 m/nam. Tai bo déi dién (bo lom), vdt liéu co xu huong tich tu, hinh thanh doi cat co chiéu
dai tir 100 - 200 m, chiéu rong vai chuc mét. Doi cat trén thwong bi ngap khi trieu 1én va 19 ra khi
triéu rit. Hién twong xoi lo tai bo 16i va boi tu tai bo 16m ciia khiic song cong la sw bat thuong trong
quy ludt hoat dong ciia dong séng. Két qud nghién ciru gbp phan gidi thich hién twong x6i 16 - boi
tu bat thuong néi trén, giam sat bién dong long séng va dé xudt mét sé gidi phdp phong tranh sat

lo bo song.

Tir khod:Bién dong long dan, x6i 16 - boi tu bt thieong, séng Pong Nai

1. Mé dau

Séng Pong Nai khu vuc thanh phé Bién Hoa
thudc doan ha luu, c6 hinh thai uén khiic manh
va hinh thanh nhiéu ci lao song 16n, nho. Cu lao
Rua 1a mot cu lao ¢d, duge bao quanh béi hai
nhanh séng Pong Nai, tao nén hinh dang dic
trung (hinh Rua). Trong giai doan 1990 - 2004,
doan song trén timg 14 diém néng vé bién dong
long lach va sat 16 bo song. Nam 1989, dap thuy
dién Tri An dugc dua vao van hanh, da lam thay
d6i ché d6 dong chay (giam luu lugng mua 1d,
tang luu lugng mua kiét) va giam lugng phu sa,
dan dén x6i 16 bd xay ra & nhiéu noi. Tiép do,
hoat dong khai thac cat long song tai Tan Uyén
—Bién Hoa (1995 - 1999) da gay ra x4i 16 bo trén
hau hét doan song, dé lai nhiéu hd x6i va vach sat
16 nguy hiém [1]. Sau nam 2000, hoat dong khai
thac cat tai day tam ngung. Tuy nhién, hién
tuong bién dong 1ong séng con tiép dién do su
mat can béng dong luc. Khu vuc cu lao Rua la
mot trong nhimg noi bi sat 16 manh va dién bién
x6i 16 - bdi tu kha phire tap.

Hién nay, song Pong Nai khu vuc ci lao Rua
dang dién ra sat 16 bo v6i tdc d6 2,0 - 2,5 m/nam,
lam mat dat nong nghiép, tiém an nhiéu rui ro
dbi v6i cac cong trinh xay dung va dan cu ven
song. Pay la khu vuc bo 16i ctia doan song udn
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khuc ¢6 chiéu dai khoang 800 m, vach sat 1o dbc
dung cao 2 - 3 m. Tai bo ddi dién, vat liéu tich tu
hinh thanh doi cat c6 chiéu dai 100 - 200 m,
chiéu ngang vai chuc mét [2]. Hién tuong x6i 1&
tai bo 161 va tich tu vat liéu tai bo 16m cia khiic
song cong 1a mot diéu bat thuong trong quy luat
hoat dong cua dong song. Nghién ctru hién tuong
trén 1a viéc cap thiét nham tim ra nguyén nhan
sat 16 bo, gop phan giam sat va phong tranh hién
tugong sat 16 bo song.

2. Co sé tai liéu va phwong phap nghién
ciru

2.1 Co 5o tai liéu

Tai liéu str dung trong nghién ciru gdm céc sb
liéu do dia hinh long sdng do tac gia thu thap
(nim 1995 va 2000) va tryc tiép do dac (nim
2012); cac ban d6 va mit cat dia chit tram tich
ngang thung liing song, s6 liéu phan tich co 1y
va thanh phan cp hat, s6 liéu khao sat luu lugng
va luu tde dong chay. Mot sé tai liéu tham khao
gém cac bao cao khoa hoc nghién ctu vé dia
chat, dia mao, dong luc dong chay, két qua xu
ly, phan tich vién tham, tai liéu khao sat thuc dia,
phong van ngudi dan.

2.2 Phwong phdp nghién ciru

Thu thép, xir Iy va tong hop tai liéu: Tac gia
d tién hanh thu thap va xir Iy cac tai lidu, s6 liéu
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can thiét va lién quan phuc vu cho ndi dung
nghién ctru. Céc tai li¢u nghién ctru thyc trang
x6i 16 - bdi tu duoc phéan tich va so sanh trén
cung mat cit, khu vuc theo cac thdi diém khac
nhau nhim danh gia bién dong long dan, dic biét
1a khu vuce cu lao Rua. Ban do dia chét, mat cit
dia chit va cac 16 khoan dugc téng hop nhiam
danh gia dac diém dia chat khu vuc va kha nang
x0i 16 bd song. Ngoai ra, ban d6 dia hinh dugc str
dung dé phan tich dia hinh va hinh thai duong
bo song, thiét ké cac tuyén khao sat thuc dia.

Diéu tra, khao sat thuc dja: dé nghién ctru thye
trang sat 16 bo song va tim hiéu cac nguyén nhan
tac dong, tac gia da tién hanh khao sat dia hinh
long song Déng Nai khu vuc cu lao Rua béng
may hdi &m do sau, khao sat luu luong va luu tde
dong chay bang may ADCP tai mot s6 khu vuc
tiéu biéu. S6 liéu sau khi do dac duoc xir Iy va
noi suy dé xay dung so dd dia hinh 10ng song va
mat cat dia hinh day song. Trong qua trinh khao
sat thuc dia, tic gia con ghi nhan thyc trang sat 1&
bo song, dac diém dia chat, dia mao khu vuc, cac
cong trinh ven song va cac hoat dong nhan sinh
¢6 kha ning tac dong dén sat 16 bd song.

Phuong phap vién tham: anh vién thAmLand-
sat TM/ETM+ dugc sir dung dé trich luoc duong
bo, xac dinh thuc trang va dién bién duong bo
song qua nhiéu nam (2003 - 2015), ngudn anh
duoc thu thiap mién phi
glovis.usgs.gov. Cac kénh phd véi bude song
khéac nhau c6 murc d9 phan xa khac nhau ddi véi
cac dbi tugng: dét, nude, thue vat. Trong nghién
clru ndy, tac gia sir dung kénh 5 (kénh cin hong
ngoai — NIR) va ty 18 cac kénh phd 2/4 va 2/5,
théng ké tach ddi twong dat (gia tri >1) va dbi
tugng nudc (gia tri <1).

ter  website:

Heé thong thong tin dia 1y (GIS):dugc sir dung
trong cong tac bién tap tai li¢u; xay dungcac lop
dit liéu tr két qua khao sat, tinh toan noi suy;
thanh 1ap cac so dd, mit cit bién dong dia hinh
day song Pong Nai khu vuc ci lao Rua. Dia hinh
long dan duoc ndi suy dua trén s6 liéu toa do va
d6 sau cac diém do theo phuong phap Kriking,
ban kinh ndi suy 500 m. B¢ chinh xac dugc tinh
theo cong thuc [2]:
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Do dia hinh day song: dugc thuc hién bang
cac mit cit ngang song trén co sd xac dinh hai
thong s61a toa do va do sau mot diém do. Hai
thiét bi duoc tac gia st dung xac dinh céac thong
s trén 12 hé thong dinh vi toan cau GPS va may
do hdi 4m Echosounder.

RMSE =

3. Két qua va thio luin

3.1 Thuc trang xoi lo - béi tu long song
Déng Nai khu viee cit lao Ria

Trude day, doan song Dong Nai khu vuc
thanh phd Bién Hoa 1a mét trong nhitng diém
néng vé tai bién sat 1& bo song. Theo Pau Van
Ngo (1999), sat 16 bo song xay ra trén hau hét
khu vie véi toe d6 tir 0,5 - 2,5 m, trung binh 1,5
m/ndm [4]. Tir nam 2000 dén nay, hoat dong
khai thac cat 1ong song da tam ding nén phan
16n cac doan songda 6n dinh, 10ng sdng c6 xu
hudng bdi ty, it xay ra tinh trang sat 16 bo.

Tuy nhién, khu vyc bo song phia dong nam
cti lao Rua van tiép tuc bi sat 16 trong nhitng nam
gan day. Két qua khao sat bo song Pong Nai vao
thang 12/2011, 10/2012 va 10/2015 cho thy,
khu vyc trén dang xay ra sat 16 bo v6i chiéu dai
vach sat khoang 800 m, vach dbc cao tir2 - 3 m.
Phan tich anh vién tham tir ndam 2003 - 2015 cho
théy, bo song da bi sat 16 thém 32 m, tde do sat
16 trung binh 2 - 2,5 m/nam. Tai bo dbi dién, vat
ligu tich tu hinh thanh nén doi cat ¢6 chiéu dai
100 - 200 m, chiéu ngang vai chuc mét.

3.2 Nguyén nhdn xoi lo - boi tu long song
Dong Nai khu viee cit lao Ria

Hién tuong x6i 16 - bdi tu bat thudng bd song
DPdng Nai khu vuc ci lao Rua do nhiéu yéu t6
tac dong. V& mat hinh thai, day 1a mot doan song
cong dién hinh cia song ubn khuic, hé s6 ubn
khuc dat 1,5. Theo quy ludt cua song udn khc,
dong chay di qua day s€ c6 duong tanvec (lach
sau) ap sat bo 1om gay ra hién tuong x06i 16 tai bo
16m va boi tu tai bor 16i. Tuy nhién, hoat dong x6i
16 - bdi tu tai doan song trén dang dién ra theo xu
hudng nguoc lai (x6i 16 tai bo cu lao Rua va tich
tu vat liéu tai bo d6i dién).
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Thanh tao dia chat doan song B@)ng Nai khu
vue c lao Rua bao gdm céac don vi d4 goc, phu
sa cO (Pleistocen) va cac tram tich 10ng song
(Holocen). P4 gbc gom hé ting Chau Thoi
(T2ct) va hé tang Long Binh (J31b), c6 céu tao
vitng chic, phan bd ¢ khu vuc Btru Long — bd ta
ctia khiic song cong cudi cui lao Rua. Phu sa ¢
c¢6 hé tang Tha Puc (Q12-3td), hé ting Cu Chi
(Q13cc) phén bd trong 1ong séng (g0 Rua) va hai
bén bo song tao nén suon thung liing. Ching co6
thanh phén 1a cat, bot, sét kha rén chéc nén it bi
x6i mon. Céc tram tich 1ong séng gdm cat, bot,
sét bo roi thude nhom tram tich song, dam lay
(abQ22-3 va aQ23), phan b ven song va chiém
hau nhu toan bd bé mit cu lao Rua. Ching c6 hé
s6 khang x6i thap, d& bi dong nudc bao mon, xam
thuc [3]. Su khéac biét vé thanh phéan vat liéu ciu

tao bo song 1a mét trong nhitng nguyén nhan anh
huéng dén hoat dong x6i 16 - bdi tu long song.

Thanh phan vat lidu bo song Dong Nai khu
vuc cit lao Rua c6 tinh chat co 1y yéu, phan trén
1a bun sét, sét pha day dén 10 m, phan dudi la
cat pha, cat day trén dudi 10 m, bd roi. Day la
khu vuc dé bi tac dong xam thuc boi dong chay
do hé sé khang x6i cua vt liéu twong ddi thap
[5]. GO Rua 14 noi c6 cdu tao viing chic va on
dinh nhat trén cu lao Rua. Dong nudc dén day
da bi go Rua ngan lai, khong thé x6i mon va toan
bo dong luc dong chay duoc dwa xubng phia
duéi (khiic song cong). Tai ddy, cac vt liéu cAu
tao bo cu lao (bo 16i) gém cat, bot, sét ¢ két cAu
yéu da bi dong chay bao mon, rira troi va boi tich
phia bo déi dién (bo 16m). Dudi day 1a mot s6
tinh chat co 1y ctia mau tram tich song:

Hinh 1. Sat I bo séng Pong Nai khu viee it lao Rua (11/2012)
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Hinh 2. Dién bién dwong bo séng Pong Nai khu viee it lao Riia (2003 - 2015)
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BAN PO PIA CHAT THUNG LUNG SONG PONG NAI KHU VUC CU LAO RUA
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Hinh 3. Ban do dia chat khu vuee cit lao Ria [3]
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Bang 1. Tinh chit co Iy ciia tram tich séng (abQ2%3, aQ2%) [4]

Tén dat
yia . Sét xam Sét pha Cat trung
T Chi ticu bonvi nau, déo mau niu, | dén tho lan
cing déo cling 01

1 | Thanh phan hat sét % 385 285 8.2

2 | Thanh phan hat byi % 28,3 252 12,0

3 | Thanh phén hat cat % 32,0 44.8 75.5

4 | Thanh phin hat séi % 1,2 1,5 43

5 | Do 4m tu nhién % 36,0 242 21,3

6 | K/lugng thé tich ty nhién glem’ 1,84 1,67 2,03

7 | Khbi lugng thé tich kho g/em’ 1,35 1,34 1,67

8 | Khéi lugng riéng g/lem’ 2,70 2,67 2,69

9 | Hé sb rong - 1,0 0,99 0,61
10 | D6 16 rong % 50,0 49,9 37,9
11 | Do bdo hoa % 97,2 65,3 93,8
12 | Gi6i han chay % 48,0 32,0 -

13 | Gidi han déo % 27,0 20,0 -

14 | Chi sb déo % 21,0 12,0 -

15 | Do sét - 0,43 0,35 -

16 | Lyc dinh két Kg/em® 0.28 0.30 0.07
17 | Géc ma sat trong do 5%40 735 30%27
18 | Hé s6 nén lun M’ 0,170 0,150 0,120
A B

10

| 1 1 T T
0 100 200 300 400 500m

Hinh 4. MGt cdt heu toc va dia hinh long séng Pong Nai khu viee cit lao Ruia
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Ngoai sy anh hudng cua dac diém dia chét
khu vuc, hoat dong x06i 10 - boi tu long song
Déng Nai khu vuc cu lao Rua con chiu sy tac
dong cua dong luc dong chay. SH liéu khao sat
van toc va luu lugng dong chay tai khu vue khac
u6n cudi ctt lao cho thay vén toc dong nude trung
binh dat 0,8 - 1,0 m/s tai bo sat 16. Lach sau ap
sat cui lao Rua véi do sau day song tir -13 dén -
15 m, ddc biét mot s6 noi tao hd x6i su -18 m
dén -20 m, khién cho bo phai séng Pong Nai co
dia hinh khé déc. bay la yéu t6 quan trong gép
phan 1am bo séng phia dong nam cu lao Rua
ludn trong tinh trang bat 6n, tiém 4n nguy co sat
16 cao. Tai bd song ddi dién, dia hinh 10ng song
thoai, van toc dong chay tir 0,1- 0,3 m/s. Day la

diéu kién thuan loi cho vat liéu long song tich tu
tao nén bai bdi. Do do, c6 thé théy rﬁng dong luc
dong chay la m{t nguyén nhan quan trong va
truc tiép 1am x6i 16 bo phai va tich tu vat lidu tai
bo trai song Pong Nai.

Trén doan séng Pong Nai khu vuc cu lao
Rua, dong ngudn van dong vai tro chu yéu, tuy
nhién dong tridu ciing co6 tac dong kha 1on dén
hoat dong x6i 16 - boi tu 10ng song. Chénh léch
muc nudce dinh tridu va chan triéu tai Bién Hoa
luc cao nhat c6 thé dat 3 m. Khi triéu Ién, cac vat
liéu bé roi ngam trong nude tré nén mém, tinh
lién két giam dan, dé bi bao mon. Khi tridu
xuéng, dong triéu 16i cudn theo cac hat vat liéu,
lam x6i mon chén, tao ham éch va sat 16 bo.

SO DO PIA HINH LONG DAN SONG PONG NAI KHU VUC CU LAO RUA
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Hinh 5. So d6 dia hinh long séng Pong Nai khu vuec cii lao Ria (2012)
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Hinh 6. Mat cat bién dong dia hinh déy séng Pong Nai khu viee cii lao Rua [3]
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Khi cong trinh dap thuy dién Tri An dugc dua
vao van hanh (1989) d 1am thay d6i ché do dong
chay (dong diéu tiét) va giam luong phu sa, ddn
dén hién tugng sat 1o bo song tai nhiéu khu vuc
phia ha luu. Sau do6, hoat dong khai thac cat tran
lan (1995 - 1999) da lam sat 16 nghiém trong
nhiéu khu vuec. Trong d6, khu vuc cu lao Rua 1a
noi bi sat 16 manh, day song bi ha sau trung binh
tr 2 - 3 m, dac bi¢t c6 nhiing hd x6i su trén 20
m. Sau nam 2000, hoat dong khai thac cat tam
dung, tuy nhién do thiéu tram tich b sung nén
day song van tiép tuc bi khoét sau, nhiéu noi van
tiép tuc bi sat 16. Tir nam 2012 dén nay, hoat
dong x6i 10 - boi tu lam day song bot ghd ghé,
cac hd x6i dugce boi lap dan. Dudi déy 1a cac mat
cit dia hinh day song Pong Nai khu vuc cu lao
Rua (1986 - 2012).

4. Két luan

Thyc trang x6i 16 - bdi tu tai khiic song cong
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phia dong nam cu lao Rua 1a mét hién tuong bét
thuong: sat 10 tai bo 10i va tich tu vat liéu tai bo
16m. Xu hudng hoat dong x06i 16 - boi tu long
song cho théy, hoat dong sat 16 tiép tuc dién ra tai
bo séng phia déng nam cu lao Rua va bai bdi s&
dugc hinh thanh ¢ bo dbi dién. Trong céc yéu t6
tac dong gdy nén sy bat thuong xoi 16 - bdi tu
long song Pong Nai tai khu vuc ci lao Rua thi
yéu t6 thanh phan vét liéu ciu tao bd séng ¢ anh
hudng quyét dinh. Céc yéu té dia hinh ddy song,
dong lyc dong chay va hoat dong nhan sinh c6
tac dong hd tro, tang cuong hoat dong xo6i 16 -
bdi tu tai day. Két qua nghién ciru gop phan lam
10 hién tuong sat 16 - boi tu bat thuong long song
Déng Nai tai khu vuc cu lao Rua, xac dinh va ly
giai cac nguyén nhan tic dong, giam sat bién
dong long lach va dé xuat cac giai phap phong
tranh tai bién sat 16 bo song.
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UNUSUAL EROSION - ACCRETION IN DONG NAI RIVER AREA
OF BIEN HOA CITY
Nguyen Manh Hung - Geography Resource In Stitute, Ho Chi Minh City
The riverbank erosion of Dong Nai river at Bien Hoa city area took place in the past few decades.

By the geological, bottom topography and flow dynamics literature, the author have identified the
situation and cause of erosion — deposition. Dong Nai riverbank at South East of Rua island was
eroded over 800 meters long, the average erosion rate of 2.0 to 2.5 m/year. At the opposite riverbank,
the material tends to deposit, forming a sandbar in length from 100 to 200 meters, width of few tens
of meters. The sandbar often submerged on high tides and exposed to low tides. The riverbank ero-
sion and deposition of Dong Nai river at the Rua island area has abnormal of the operation rules
of the river. The research results help to explain the abnormal phenomenon of erosion — accretion
above, monitor changes riverbeds and propose a number of plans to prevent river erosion.
Key words: channel changing, erosion - deposition, Dong Nai river
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