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NGHIEN CUU UNG DUNG GIS PANH GIA DIEN BIEN
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Tém tit: Bai bdo trinh bay két qua vmg dung GIS dé danh gid dién bién boi x6i & ving cira séng
Da Nong (cua song Ban Thach) tinh Phu Yeén tw dir liéu do dac dia hinh, thu thdp trong thoi ky
2001-2016, xdy dung cdc 16p dé cao dia hinh (DEM) ¢ cdc thoi ky khdc nhau - twong iing véi moi
ban do thu thap dwoc va tinh toan do cao cua cung mot vi tri (cung toa do) dé xac dinh su bién dong
dia hinh ddy cho cdc thoi ky. Trén co sé dé tién hanh so sanh dia hinh déy gitka cdc thoi ky, lam co
s¢ danh gid dién bién boi x6i ving cira séng Pa Nong. Két qud cho thay dia hinh cira Pa Néng
twong doi on dinh trong giai doan 2001-2013, tuy nhién dén giai doan 2013-2016, cdn cdn bin cat
am ro rét voi téng khoi lwong bun cat mat di hon 1 triéu mét khéi. Pdc biét khu vuc hong cua song

voi dia hinh bi x0i sdu va co thay doi lon so voi giai doan trudc do.
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1. Mé dau

Tinh trang boi, x61 & khu vuc cac cira song
thudc ven bién mién Trung c6 dién bién rat phtic
tap, gdy thiét hai vé kinh té - xa hoi. Hang nam,
Nha nude phai dau tu mot luong kinh phi 16n dé
nao vét, xay dung cac ke, dé chin song... dé
khic phuc.

Pa Nong 1a cira ciia song Ban Thach, nam
trén dia phan huyén BPong Hoa, tinh Phu Yén, la
noi ra vao, neo dau cac tau thuyén danh bat ca
cua cac xa Hoa Hi¢p Bic, Hoa Hi¢p Nam va Hoa
Hiép Trung. Trong nhitng nim gan déy, hién
tugng bdi x6i khu vire cira song xdy ra voi chiéu
hudng gia ting ca vé quy mé 1an cuong do. Nam
2013, UBND tinh Phu Yén d3 tién hanh nao vét,
khoi thong ctra song Pa Nong, tuy nhién cho téi
nay tinh trang bdi x6i ving ctra séng van dién ra
kha manh mé, gay can tr¢ giao thong thuy, thoat
1it va céc hoat dong kinh té khac [5].
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Dé danh gia muc do bdi x6i & ving cira song
Da Néng, da tmg dung cong cu GIS dé xay dung
ban d6 s dia hinh d6 cao DEM tir céc dit lidu
dia hinh thu dugc thong qua cac du an, dé tai va
cac dot do dac thyc té, tir d6 tinh toan sy thay
d6i bun cat dja hinh déy giita cac thoi ky, 1am co
so cho viéc danh gia dién bién boi x6i.

2. Co s¢ dix liéu va tai li€u sir dung

Dit liéu dia hinh dugc dung dé danh gia dién
bién ving cira song Pa Nong gom: Ban do dia
hinh vung ctra song Ba Nong, ti 1€ 1/500 duogc do
dac trong thang 9 nam 2001 [1]; Ban dd dia hinh
vung ctra song Ba Nong, ti 1€ 1/500 dugc do dac
trong thang 6 nam 2004 [1]; Ban d6 dia hinh
vung ctra song Pa Nong, ti 1¢ 1/2.000 dugc do
dac trong thang 9 nam 2009 [2]; Ban dd dia hinh
vung cua song Pa Nong, ti 1€ 1/2.000 duoc do
dac trong thang 4 nam 2013 [2]. Ban dd dia hinh
vung ctra song Ba Nong, ti I¢ 1/5.000 dugc do
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dac trong thang 3 nam 2016 [3]; Ban do dia hinh
vung cua song Ba Nong, ti 1€ 1/10.000 duoc do
dac trong thang 9 nam 2016 [3].

Ngoai ra, nhom nghién ctru con st dung anh
vién thdém ndm 2016 1am nén va lam co s& dé
tinh toan muc do thay doi ¢ cira séng Pa Nong
trong cac thoi ky.

3. Phwong phap danh gia bién dong dia
hinh day

Dua trén cac dit liéu, tai liéu ban d6 & trén,
tién hanh xay dyng ban d6 s6 46 cao (DEM) cho
khu viuc ctra séng va ven bién Da Nong tuong
tmg véi mdi dot do dac. PO cao ¢ bét ky vi tri
nao dugc dac trung boi cao d z trong h¢ do
x,y,Z. Cao do z dugc xac dinh tir cac duong mat
dang sau duoc do bang phuong phap ludi chiéu
tam giac khong déu (TIN- Traingulated Irregular
Network). Ciu trac dir liéu cua TIN gom: gié tri
(toa d6 x,y,z) va 3 doan thang ndi cac diém nay
tao thanh mdt tam giac, nhiing tam giac don
ghép lai tao thanh lugi tam giac khong déu. Hop
phan cta 16p ban @6 TIN gdom: canh tam giac,
diém két ndi cac canh, da giac ngoai dia hinh....
Dé dat dugc do chinh xac, trong nghién cru ndy
da xay dung ban dd sé do cao véi kich thude 6
ludi 1a 2x2 m/1 6 pixel, twong trng vai ti 1€ trong
ban dd déng sau 1a 1/2000. Két qua xay dung ban
dd sb d6 cao khu vuc cira song Pa Nong duoc
trinh bay trong hinh 1.

Hinh 1

Hinh 1. Ban do s6 dé cao dia hinh (DEM)
khu vue cira Da Nong
Sy thay d6i dia hinh duoc thuc hién trong
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GIS v6i ky thuat chong ghép ban dd & cing hé
toa do va co cung do phan giai. K¥ thuat nay da
duoce sir dung thanh cong trong nhiéu nghién ctiru
trudc day trong viéce xac dinh sy thay ddi cua dia
hinh, d6 che phii hay st dung dat, ...[6]. Giira cac
thé hé ban dd dia hinh s& thuc hién chong ghép
ban d6 dé tinh toan sy chénh léch vé dia hinh
trén co so timg 6 pixel. Két qua chong ghép sé&
cung cép 1 16p ban do thir 3 ¢6 ti 18 tuong tu, cac
gia tri 4m trong timg 6 pixel thé hién sy ha thap
cua dia hinh va nguogc lai v&i nhiing 6 c6 gia tri
duong trong timg 6 pixel thé hién sy nang cao
cua dia hinh, tir d6 xac dinh dugc mirc do bién
dong dia hinh day 1am co s& dénh gia dién bién
dia hinh day vung cura song Ba Nong.

4. Két qua

Trén co s¢ dir liu dia hinh thu thap dugc va
dya vao dic diém hinh thai, da chia khu vuc cta
song PBa Nong thanh 3 viung khac nhau (hinh 2).
Két qua tinh toan bién dong ving cira song & cac
thoi ky nhu sau:

Hinh 2. Cac vung tinh todan boi x0i o cira

song Da Nong

Thoi ky 2001-2004, 1a thoi ky khoi thong cua
song Pa Nong dé xay dung ké chin cat, giam
song & phia bo biac. Két qua cho thay, dia hinh
phia ving bién, cua cira song Da Nong dugc bdi
tu, lugng bun cat bdi tu khoang 176.500 m3/km?
(trung binh 62.367 m*/km?/nam), con khu vuc
trong ctra bi x6i khoang 87.487 m?*/km?, trung
binh 30.914 m*/km?¥niam. Két qua tinh toan bdi
x61 cho cac vung dugc trinh bay trong hinh 3,
bang 1.
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Hinh 3. Bién dong dia hinh déy khu viee civa séng Pa Nong giai doan tir thang 9/2001 dén
thang 6/2004

Bdng 1. Lirong bin cat béi, x6i ¢ khu viee civa séng Pa Nong giai doan tir thang 9/2001 dén

thang 6/2004
on . x. .. Lugng bdi xéi
\ Dién tich Khoi lwgng  Lwong boi xoi s <
Vung (km?) thay déi (m?) (m?/ km?) trung binh nam
y (m*/ km¥/niim)
Vung 1 0,9 -78.738 -87.487 -30.914
Vung 2 1 +122.027 +122.027 43.119
Vung 3 0,9 +49.026 +54.473 19.248
Ghi chi: - X6i; + Boi O khu vuc trong va ngoai cira, lugng bun cat bi

Thoi ky 2004 - 2009, ving cira song c6 xuthé  mat di khoang 158.844 m’/km?, trung binh

bi x6i. Két qua tinh cho thdy, trong thoi ky ndy  29.970 m*/km?nam. Két qua tinh toan bdi xo6i
ca khu vuc trong va ngoai cua, lugng bun cat & cho cac vung trong thoi ky nay dugc trinh bay
tat ca cac ving bi suy giam, 16n nhit ¢ ving 3.  trong hinh 4, bang 2.

Hinh 4. Bién dong dia hinh déy khu viee cira séng Pa Nong giai doan tir thang 6/2004 dén
thang 9/2009
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Bdng 2. Liegng bun cat boi x6i & khu viee cira séng Pa Nong giai doan tir thang 6/2004 dén

thang 9/2009
Diéntich  Khéilwng  Luong bdixgi U9ME boi xGi trung
5 : LrQ 0 5 5 3 2

Ving (km?) thay déi (m’) (m?/ km?) binh nallrll ;l(;ln)/ km*/1)
Vung 1 1,3 -37.082 -28.525 -5.382
Ving 2 1,5 -13.805 -9.203 -1.736
Vung 3 1,2 -145.339 -121.116 -22.852

Thoi ky 2009 - 2013, tai ving clra song xayra 416,211 m?, trung binh khoang 42.777

hién tuong bdi tu & ca khu vuc trong va ngoai
ctra voi tong khdi luong thay d6i khoang

m?/km?/nam, tip trung ¢ phia trong ctra song
(vung 1) (hinh 5, bang 3).

Hinh 5. Bién dong dia hinh ddy khu viee civa séng Pa Nong giai doan tir thang 9/2009 dén
thang 4/2013

Bdng 3. Lwong bin cdt boi x6i & khu viee civa séng Pa Nong giai doan tir thang 9/2009 dén

thang 4/2013
) Di¢ntich  Khéiluong thay Luwongbdixsi  Wengboixoi
Vung (km?) déi (m) (m’/km?) trung binh nam
(m*/ km?*/niim)
Vung 1 6,4 +264.787 +41.373 11.182
Viung 2 1,2 +73.441 +61.201 16.541
Vung 3 1,4 +77.983 +55.702 15.055

Thoi ky 2013-2016, 1a thoi ky UBND tinh
Phti Yén tién hanh nao vét khoi thong 1ong dan.
Két qua tinh toan cho thdy, tong khoi lugng bun
cat mat di trong giai doan 2013-2016 khoang 1,7
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triéu m? trung binh khoang 293.874 m*/km*/nam
(theo bao cao du an da nao vét xép xi 1,2 triéu
m?’[4]) (hinh 6, bang 4).
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Hinh 6. Bién dong dia hinh déy khu viee cira séng Pa Nong giai doan tir thang 4/2013 dén
thang 3/2016

Bang 4. Lwong bim cdt boi x6i & khu vue cira song Pa Nong giai doan tir thang 4/2013 dén

thang 3/2016
x o £ x.  Luwong boi x6i
\ Dién tich Khoi lwgng thay  Lwong boi | <

Vun (km?) déi (m) x6i (m¥/km?) trung binh nam
(m%/ km?/1 nim)

Vung 1 6,4 -675.179 -105.497 -35.166

Vung 2 1,2 -394.175 -328.479 -109.493

Vung 3 1,4 -626.592 -447.566 -149.189

Tir thang 3 nam 2016 dén thang 9 ndm 2016,  trung binh 269.939 m*/km?nam, tring véi thoi
khu vyuc cira Ba Nong tiép tuc bi x6i ¢, wdc tinh  diém thue hién du an Nao vét khoi thong ha luu
luong bun cat mét di khoang 428.992 m*/km?,  va cira bién song Ban Thach [4] (hinh 7, bang 5).

Hinh 7. Bién dgng dia hinh déy khu viee cira séng Pa Nong giai doan tir thang 3/2016 dén
thang 9/2016
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Bdng 5. Liegng bin cat béi, x6i & khu viee cira séng Pa Nong giai doan tir thang 3/2016 dén

thang 9/2016
Ao £ . Lwgng bdi x6i trung
Vi Dién tich Khoi lwrgng thay Lwong boi binh nim (m® km?/
g (km?) aéi (m?) x6i (m¥/ km?) niim)
Vung 1 6,2 -296.502 -47.823 -82.453
Vung 2 1,2 -75.177 -62.648 -108.014
Vung 3 1,2 -57.313 -46.094 -79.472

5. Thao ludn va két luan

Trong thoi ky 2001-2004, phia trong ctra
song c6 hién tugng x06i 10, ngoai ctra song cod
hién tugng bdi tu. Nguyén nhan x06i 16 ¢ phia
trong cira song co thé do hoat dong nao vét khai
thong ludng, xay dung ké ¢ phia bo Bic cira Pa
Noéng. Tuy nhién vé co ban trong thoi ky 2001-
2004 va vé trude xu thé bdi & viing cira song van
1a xu thé chu yéu.

Trong thoi ky tiép theo tir 2004-2009, hau
nhu toan by khu vuc ctra song bi x0i, nhiéu nhat
1a khu vuc ven bién ¢ phia Nam cta séng Da
Noéng. Trong thoi ky nay & bd Béc cira song Da
Noéng c¢6 ké mé han giam séng, chin cat. Ké mo
han chan bun cat van chuyén theo huéng Bic -
Nam gy x6i phan cira song va phia Nam khu
vue trude bai dé gde. Do vay ké Pa Nong da
thuc hién dugc chirc nang giam song chin cat
doc bd huéng Bic - Nam 1a nguyén nhan chinh
gdy bdi ctra song Da Nong.

Trong thoi ky tir 2009-2013, hau nhu ving
ctra song ven bién khong chiu tac dong cua con
ngudi, qua trinh boi 14p xay ra & ca phia trong va
ngoai ctra song, luong bodi lap 16n nhat & phia
Bic cira song Pa Nong. Nguyén nhan c6 thé do
ké mo6 han phia Bic cira chua du dai dé chin
dong bun cat huéng Béc - Nam nén trong giai

doan nay, bun cat vuot ké giy bodi & ca ba ving
véi te ¢ nhu nhau.

Trong thoi ky 2013-2016, nhan thiy tinh
trang bdi 1ap c6 xu hudng quay tré lai & giai doan
2009-2013 nén dia phuong cho nao vét véi khbi
lwong khoang 1,2 triéu m3, didu nay din toi hién
tuong x0i lai xay ra ¢ ca 3 vung.

Tu cac phan tich trén c6 mdt s6 két luan sau:

Xu thé bdi ving cira song Da Nong tai vi tri
hién nay tir qua khir dén trude khi xay ké 1a xu
thé chu yéu;

K¢ DBa Nong da phat huy tac dung lam gidam
song, ngin dong bun cat tir Bic — Nam trong giai
doan 2004-2009. Tuy nhién do quy md cong
trinh ¢6 thé chua du 1én nén c6 hién tuong boi
14p cira tro lai trong giai doan 2009-2013;

Vi ¢6 hién tuong boi lap nén cira séng dugc
nao vét lam mé rong ctra va tang do sau long
dan, dén thoi diém hién tai d3 lam song xam
nhap siu gay x6i 2 bd Bic va Nam trong cira
(dic biét phia Don Bién Phong);

Vi¢c dinh hudng cai tao mot clra song on
dinh ca & ngoai va trong ctra cAn nhitng nghién
cuu sau hon, st dung cac phuong phéap khéc
nhu: phan tich 6n dinh va mé hinh thity dong luc
hoc. Cac két qua nghién ctru nay dang dugc hoan
thién va s& dugc trinh bay & cac bai bao tiép theo.

Loi cam on: Tac gia xin guti loi cam on dén su hé tro ciia Pé tai ccfp Nha nuoc “Nghién ciru co
s6 khoa hoc dé xdc dinh co ché boi lap, sat 16 va dé xudt cac gidi phdp on dinh cdc cira séng Pa
Dién va Pa Néng tinh Phii Yén phuc vu phdt trién bén vieng co s¢ ha tang va kinh té xd héi”, M s6
PTDL.CN.15/15 va Pé tai cd'p B¢ “Nghién curu co 5o khoa hoc va thuc tién dé canh bdo va de xudt
gidi phdp kiém sodt ngdp lut & heu viee séng Ban Thach” Ma sé TNMT.2018.05.36. Téc gid xin cam

on cdc phan bién vé nhitng gép y dé bai bdao hoan thién hon.
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STUDY ON THE APPLICATION OF GIS TO ASSESSMENT OF DEP-
OSITION AND EROSION OF DA NONG ESTUARY BASED ON MEAS-
URED TOPOGRAPHICAL DATA IN PHU YEN PROVINCE

Phung Duc Chinh!, Tran Ngoc Anh?, Tran Ngoc Vinh?,
Dang Thi Lan Phuong', Nguyen Tien Giang’
Vietnam Intitute of Meteorology, Hydrology and Climate change
2VNU University of Science

Abstract: This paper presents the results of GIS application to evaluate the depostion and ero-
sion of the Da Nong Estuary (the estuary Ban Thach River) based on topographical data measured
during the period 2001-2016. Using GIS tools to generate digital terrain elevation (DEM) maps for
different periods, each map was collected and analyzed at the same location with different altitude
to determine the change in estuary topography in the period 2001-2016. The result shows that es-
tuary morphology of Da Nong was slightly change in the period 2001-2013, however, there was loss
of about more than 1 million cubic meters in the period 2013-2016. In particular, the river mouth
throat area has changed greatly during that period.

Keywords: Da Nong, estuary, sedimentation, erosion, GIS tools.

TAP CHi KHI TUQNG THUY VAN
S6 thang 10 - 2018



