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Tém tit: Bai bdo trinh bay két qua vmg dung vién tham va GIS dé danh gid sw dich chuyén va
thay doi do réng cira séng Pa Nong tinh Phii Yén. Tir dit liéu anh Landsat thu thdp dwoc trong giai
doan 1988-2015, da sir dung phan mém ENVI 5.1 va cong cu GIS dé phan tich, gidi dodn dit liéu
danh, phuc vu danh gid sw dich chuyén va thay déi dg réng cira séng. Két qua tinh todn cho thdy, trong
giai doan 1988-2001, cira séng Pa Nong cé xu thé dich chuyén tir Bic xuéng Nam va tir Pong sang
Tay, dé réng cira song thay déi hang nam nhuwng xu thé boi lap la chii yéu. Trong giai doan 2002-
2013, vi tri cira song tuwong déi on dinh, cira song it dich chuyén, thoi ky én dinh nhat la tir nam 2010-
2011, d¢ réng cira séng gan nhuw khéng doi. Trong giai doan 2014-2015, cira séng mé réng va bi xoi

lai, o ca phia trong va ngoadi cwa song.

Tir khoa: Cira séng Pa Nong, boi ldp, sat 16, vién tham va GIS.

Ban Bién tép nhan bai: 12/09/2018 Ngay phan bién xong: 22/11/2018 Ngay dang bai: 25/12/2018

1. Mé dau

Cua song Da Nong la cta cua song Ban
Thach, nim trén dia ban huyén Bong Hoa, tinh
Phu Yén, la noi ra vao, neo dau cac tau thuyén
danh bt c4 cia ba xd Hoa Hiép Bic, Hoa Hiép
Nam va Hoa Hiép Trung.

Trong giai doan 1988- 2001, ctra song c6 dién
bién rat phic tap, luon di chuyén va boi 1ap. Vao
mua 18, cira song Da Nong bi boi 1ap nén 1i
khong thoat dugc gay ngap ting mot vung rong
16n ¢ phia Nam tinh Phu Yén. Trudce day, chinh
quyén cii di phai cho tha bom dé mé cira, tao
hanh lang thoat 1i. Nhitng ndm sau, dia phuong
cho dao trude cac lach mdi dé dén 14, sau 1 tinh
hinh bdi 1ap lai dién ra (hinh 1).

T nam 2002-2004, tinh Phii Yén da tién
hanh cdi tao, khai thong long dan va xay dung
ké chan cat giam song dang mé han & bo Béc cira
song véi chidu dai khoang 120 m.

T ndm 2004 - 2012, khu vuc ctra song tuong
d6i 6n dinh, tuy nhién dén niam 2013 xuit hién
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hién twong boi lap trd lai ¢ ca phia trong va ngoai
clra s6ng, nhat 1a & phia Bac bo ke, nguyén nhan
¢6 thé do ké mo han phia Béc cira chua du dai dé
chin dong bun cat huéng Bic - Nam gay boi lap.
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Hinh 1. Céc vi tri xdy ra béi lap, x6i 16 6 khu
vyee civa song Pa Nong tir nam 1988-2001
Tir nam 2013, nhén thay tinh trang bdi 1ap c6

xu hudng quay tr¢ lai nén dia phuong cho thuc
hién “Dy an Nao vét, khai thong ha luu va ctra
bién song Ban Thach, xa Hoa Hi¢p Nam va xa
Hoa Tam, huyén Pong Hoa”, tinh dén thang 9
nim 2015 khéi luong cat duoc nao vét khoang
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1,2 triéu m?, ddy c6 thé 1a nguyén nhan gy x6i
16 ¢ ca phia trong va phia ngoai ctra song [1].

Hinh 2. Céc vi tri xay ra boi lap, x6i 16 ¢ khu
viee cika song Pa Nong tir nam 2002-2015

2. Co s6 dir liéu

Dir liéu anh Landsat duogc st dung dé danh
gia dién bién bdi lap, sat 16 ving cira song Da
Nong bao gém céc anh thanh phan cua 7 bing
tan, mdi bang tng v6i 1 khoang gia tri cua budc
song anh sang, gdbm 209 anh (tir thang 9 nam
1988 dén thang 2 nam 2016), trong d6 c6: 135

BAI BAO KHOA HQC

anh Landsat 4 - 5 v6i d0 phan giai 30m; 25 anh
Landsat 7_SLC - off v&i d phan giai 15m; 59
anh Landsat 8 voi do phan giai 15m [4].

3. Phuwong phap danh gia sy dich chuyén
va thay ddi d¢ rong cira song

St dung phan mém ENVI 5.1 (Environment
for Visualizing Images) tich hop véi cong cu
GIS dé danh gia su dich chuyén va thay d6i do
rong cua song [2, 3]. Cac bude xu ly thong tin
hinh anh khu vuc ctra séng Da Néng gom: (1)
Lua chon anh Landsat; (2) Nin chinh hinh hoc,
phan tich duong mit nudc bang phan mém
ENVI 5.1; (3) S6 hoa, chuyén d6i hé toa d6 (dua
cac anh d3 duoc sb hoa vé cung hé toa dJ),
chdng chap cac 16p ban do dé tinh toan sy dich
chuyén va thay d6i do rong cira song bang cong
cu GIS; (4) Phan tich, danh gia sy dich chuyén
va thay d6i do rong ctra song.

Do céc thé anh Landsat thu duogc c6 do phéan
giai tir 15 dén 30m, nén trong nghién ctru nay,
chon 6 pixel c6 kich thudc 15 x 15 m dé tinh toén.
Quia trinh xtr Iy anh bang phan mém ENVI 5.1 va
cong cu GIS duoc trinh bay trong hinh 3, 4.

Hinh 3. Xt [y anh vién tham viing cira séng Pa
Néng bang phan mém ENVI 5.1

4. Két qua

Str dung anh Landsat ngay 30/10/1988 lam
mbc dé tinh toan sy dich chuyén va thay ddi do
rong cua song Pa Nong. Qua trinh tinh toan

Hinh 4. Chéong chdp cac I6p ban do trong GIS
dé tinh todn boi ldp, sat 16 ving cira séng

duogc chia thanh 2 giai doan: giai doan tir 1988-
2001 (giai doan chua xay dung k¢) va giai doan
tor nam 2002 - 2015 (giai doan xay dung ke va
sau xay dung ke).
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Hinh 5.

Qud trinh dich chuyén vi tri cira séng theo hudng tir Tay sang Pong,

giai doan 1988 - 2001
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Hinh 6. Qud trinh dich chuyén vi tri cira séng theo hwéng tir Bac xuéng Nam,
giai doan 1988 - 2001

Giai doan tir 1988 - 2001: Pay la thoi ky ctra
song dién bién rat phtic tap, ctra song luon dich
chuyén va bdi 1dp, do rong ctra song thay do6i
hang nam, tor nam 1990 -2000, hau nhu nim nao
cling xay ra hién tugng cura song bi dong hoan
toan, thoi diém ctra song bi bdi 14p chu yéu tur
thang 2 dén thang 5, nhat 1a thang 3 (bang 1).

T ndm 1988 dén thang 2 nim 1990, cira
song c¢6 xu thé dich chuyén theo hudng tir Nam
1én Béc va tir TAy sang Pong. Cira song dich
chuyén vé phia Bic khoang 177m va dich
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chuyén ra phia bién khoang 259m.

Tir thang 3 ndm 1990 dén thang 2 nam 2001,
tinh hinh dién ra

theo xu thé nguoc lai: ctra song dich chuyén
theo hudéng tir Bac xudng Nam va tir Dong sang
Tay (hinh 5, 6). Nam 1993 1 nam xuat hién lii
lich su, It tir song Ba tran sang gy ngap toan bo
khu vyc phia Nam tinh Pha Yén, luu lugng lon
nhit tai tram Cung Son do duogc khoang
20.7000m?*/s. Nudc 11 dao x6i mo rong cira song
khoang 1.393m (bang 1).
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Bang 1. Gia tri cuc tri do rong cua song theo xu thé dong mo cua song giai doan tur 1988- 2001

DPon vi: m

Khoang cach  Khoang cach

Huong dich chuyén  dich chuyén

ppay Spio smne i

Thaoi gian Kinh d6 Vido Do rong m("i cura Bic. Béc- Nam Tay - Déong
Song Nam) ldy anh ngay  ldy anh ngay

(°0) 30/10/1988  30/10/ 1988

lam goc) lam goc)

30/10/1988  106°08'39" 12°59'01" 167 +110 65,3 0 0
01/10/1989 106°08' 37" 12°59' 02" 57 -87 28,4 -56 25
04/12/1989  106° 08' 34" 12°59' 07" 144 +144 48,1 -146 190
22/02/1990  106°0 8' 33" 12°59'09" 0 -201 X X X
20/10/1990  106° 08' 59" 12°58' 38" 201 +148 58,4 615 =720
23/12/1990  106° 08' 57" 12°58' 38" 53 -50 93,4 548 -700
16/05/1991  106°09' 01" 12° 58' 34" 103 +103 50,7 672 -814
31/03/1992 X X 0 -112 X X X
22/08/1992  106°09' 04" 12°58'29" 112 +99 36,5 758 -975
14/02/1993  106° 08' 55"  12° 58'40" 13 -1927 30,7 491 -656
28/10/1993  106° 08' 52"  12°57' 44" 1939 +1939 444 409 -2355
05/03/1994 X X 0 -432 X X X
06/04/1994  106° 09' 08" 12° 58' 24" 432 +366 54,3 889 -1122
29/09/1994 106° 09'07"  12°58'26" 67 -65 53,3 856 -1078
16/11/1994  106° 08' 52"  12° 58' 27" 132 +132 61,0 405 -1049
20/02/1995 X X 0 -405 X X X
24/03/1995  106° 08' 52"  12°58'29" 405 +405 49,5 404 -968
09/04/1995 X X 0 -146 X X X
15/08/1995  106° 09' 03" 12°58'30" 146 +146 43,4 735 -945
16/03/1996 X X 0 -166 X X X
17/08/1996 106°09' 05" 12°58'29" 166 +166 50,5 794 -977
29/03/1997 X X 0 -138 X X X
03/07/1997  106° 09'20" 12°58' 11" 138 +138 53,3 1245 -1532
16/03/1998 X X 0 -147 X X X
23/08/1998  106°09'21" 12°58' 10" 147 +147 59,3 1279 -1572
19/03/1999 X X 0 -187 X X X
07/06/1999  106° 09' 12" 12°58' 19" 187 +110 54,1 1008 -1281
05/03/2000  106°09' 10" 12°58'22" 76 -66 62,4 942 -1182
31/10/2000  106° 09' 07" 12° 58' 25" 142 +142 54,1 855 -1105
28/02/2001 X X 0 X X X

Ghi chu: + cwa song mo rong ra; - cuwa song bi boi lap; x: khong xdac dinh, do rong cira song

bang 0: cira séng bi déng hodn todn.

Giai doan tor nam 2002 - 2015: Pay la giai
doan xay dung ké va sau xay dung ké & bo Bic
nén trong giai doan nay, vi tri cra song tuong

do1 on dinh, it dich chuyén, dién bién xay ra chu
yeu ¢ khu vuc phia trong va phia ngoai ctra song.
Phan tich dir liéu anh Landsat qua cac nam
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cho thiy: Tir nim 2002-2013, ctra song tuong
ddi 6n dinh, do rong cua song nho hon 55m, do
dong mo cura song nho hon 52 m, dac biét tur
nam 2010 dén nam 2013, cira song gan nhu
khong thay d6i. Nhu vay trong thoi ky nay, ke
mo han da thuc hién dugc chirc nang giam song,
chin cat van chuyén doc bo theo hudng Bic -
Nam la nguyén nhan chinh gay bdi cira song.

Tir ndm 2013 -2015, nhan thdy tinh trang boi
14p ¢6 xu huéng quay trd lai nén dia phuong cho
nao vét khoi thong long dan, dan téi hién tugng
mé rong cira song. Do rong cira séong 10n nhat
nam 2015 khoang 300 m (anh Landsat ngay
11/2/2015). Két qua tinh toan sy dich chuyén va
thay d6i d6 rong cira song Da Nong thoi ky 2002-
2015 dugc trinh bay trong bang 2, hinh 7, 8.

Bdng 2. Bdng gid tri cuwc tri d6 rong cira song theo xu thé déng mé cira séng giai doan tir 2002-2015

DPon vi: m
bo Khoang cach dich Khoang cach dich
o o gy ‘me Humean  GOCERTRE G huome T

Thai gian Kinh do Vido rong  clra Bg:}ie;\)];ﬁ;)?fc) Nam 1§y anh ngay Dong 1éy anh

song 04/04/2002 lam goc)  ngay 04/04/2002

lam goc)

04/04/2002  106°10'37' 12°56'41' 15 +52 46,6 0 0
26/08/2002  106°10'37' 12°56'42" 67 -49 453 -9 -1
29/10/2002  106°10'37' 12°56'41' 18  +16 44.6 -42 -9
07/04/2003  106° 10'37' 12°56'42' 34 +2 47,8 -32 0
29/02/2004  106°10'37' 12°56'41' 36 +19 66.4 -96 27
07/08/2004  106°10'37' 12°56'41' 55 -47 46,5 -28 -24
06/05/2005  106°10'41' 12°56'42' 8 +27 40,1 19 17
30/10/2005  106° 10'37'  12°56'41' 35 -12 48,5 31 -13
23/04/2006  106° 10'37' 12°56'41' 23 +4 83,6 -93 28
14/09/2006  106°10'37'  12°56'41' 27 +7 83,4 -94 25
10/04/2007  106° 10'37' 12°56'41' 34 -17 70,4 -54 25
01/09/2007  106°10'37' 12°56'41' 17  +16 51,5 -14 -11
08/02/2008  106° 10'37' 12°56'41' 34 +8 83,2 -61 29
03/09/2008  106°10'34' 12°56'41' 41 -15 80,8 -103 -27
30/03/2009  106° 10'37'  12°56'41' 27 +7 83,4 -90 25
09/11/2009  106°10'37' 12°56'41' 33 -6 78,4 -65 27
20/05/2010  106° 10'34'  12°56'41' 27 -1 82,2 -97 26
25/09/2010  106°10'37' 12°56'41' 27 +1 84,2 -62 -26
08/06/2011  106°10'37' 12°56'41' 28 0 84,6 -58 -26
26/07/2011  106°10'37' 12°56'41' 28 0 85,4 -39 25
26/04/2013  106°10'37"  12°56'41' 27 +6 66,1 -72 -4
04/11/2013  106° 10'37"  12°56'41' 33 -1 75,4 -86 24
07/01/2014  106° 10'34' 12°56'41' 32  +152 88,5 -109 -26
26/01/2015  106°10'37' 12°56'39'" 184  +116 66,1 -20 -62
11/02/2015  106° 10'41' 12°56'39' 300  -102 64,3 23 -89
02/05/2015  106°10'37'  12°56'39' 198  +19 61,2 32 -63
21/07/2015  106° 10'37'  12°56'39' 217 -6 59,6 -43 -56
23/09/2015  106°10'37' 12°56'40'" 212 -4 69,2 221 -54
09/10/2015  106° 10'37' 12°56'39' 207 0 63,6 -42 -70
14/02/2016  106° 10'37'  12°56'40' 207 74,5 -7 -51

Ghi chu: + ciwa song mo rong ra, - cura song bi boi lap;

TAP CHI KHI TUQNG THUY VAN
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Sau khi nao vét khoi thong long dan (2013-
2015), ctra song dugc mo rong va do sau long
dan ting. Vao mua can, song va triéu xam nhap
sdu vao trong song gy xo6i 2 by Bic va Nam
phia trong cira, dic biét khu vuc don bién phong
va khu vyc cang ca.

Nhu vay, thong qua xtr 1y, phan tich cac
anh va tinh toan thay rang, trong khoang thoi
gian 2002-2013, cira song Da Nong it bién do6i
nhung bién d6i manh trong thoi gian 2013-2015.
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Tuy nhién, tir cdc anh Landsat thu dugc cho
thdy, khu vuc bén trong cira DPa Nong thay dbi
manh m& véi nhiéu bai boi hinh thanh rdi bién
mat, nhung do cac anh Landsat c6 d6 phén giai
tir 15 dén 30m, nén nhimng két qua tinh toan do
rong ctra song, hodc céac bai boi, khu vuc bi sat
16 nho hon +=15m, chi cho phép nhan dinh, danh
gia so bd va cai nhin truc quan vé sy thay doi
khu vyc ctra song.
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Hinh 7. Qud trinh dich chuyén vi tri cira séng theo hwéng tir Bac xuéng Nam,
giai doan 2002-2015

40

20

-20¢

-40 -

-60

/\ Thoi gian

0 T T T T T T T T T T T T
< =3 (=] = =3 (=] (= =1 (=] (= =3 = =1
YVYE\ & /E\g 8,8 8 B & & 4% £ ¢
< =3 (=) (=) =3 (=) =) =3 (=) = =3 (=) = =3
+ & & e & & e & & e e - -
ENE/EN\Eg EAE E E Z E\E &

e \s /o \S5 5 5§ & ENSF %

S 5 BPE 57 SemSesec SN
< =3 (=1 — —_ —_ — —_—
w S W ~ =} (=] — 8] w w

VV

-80

Khoéng céch dich chuyén vi tri cira song (m

o

o

o
L

V

Hinh 8. Qud trinh dich chuyén vi tri civa séng theo hwéng tir Tdy sang Pong,
giai doan 2002 - 2015
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5. Két luan

Trén co s¢ 209 anh Landsat thu thap duogc tir
nim 1988 dén 2015, da sir dung phan mém
ENVI 5.1 va GIS tinh toan bién d6i hinh thai cira
song Pa Nong. Két qua tinh toan cho thay, trong
giai doan

1988-2001, cira song Pa Nong ¢ xu thé dich
chuyén tir Biéc xuéng Nam va tir Dong sang Tay;
d6 rong cira song thay doi hang nam, nhung nhin
chung xu thé bdi lap 1a chu yéu, co nhimg nim
bi bdi 14p hoan toan, tau thuyén hau nhu khong
thé qua lai.

Trong giai doan 2002-2015, 1a giai doan xay
dung ké (6 bd Bic dé chin song, chin cat) va
sau xay dung ke, vi tri ctra song twong dbi on
dinh, cira song it dich chuyén. Thoi ky 6n dinh
nhit 14 tir nam 2010-2011, do rong cira sdng gan
nhu khong doi, tuy nhién cudi thoi ky nay bat
dau xuat hién hién twong dong chay ven bién

chay theo huéng Béc - Nam mang bun cat vuot
b ké chuyén vao khu vuc cira song gay boi lp,
tir nam 2013-2015 dia phwong tién hanh nao vét,
khai thong long dan. Sau khi nao vét, séng va
triéu xAm nhép siu vao trong song gay xo6i 2 bd
Béc va Nam phia trong ctra song.

Céc anh vién tham thu dugc cho thiy qua
trinh bién d6i, dich chuyén déng mé cira song
qua cac thoi ky mot cach truc quan. Tuy nhién
anh vién tham chi c6 thé cho két qua phan tich,
danh gia su thay doi vé vi tri ciing nhu d6 rong
cua song ma khong xac dinh dugc qué trinh van
chuyén bun cat trong va ngoai ctra séng. Vi vay,
can phai két hop phuong phap: phan tich 6n dinh
va mo hinh thuy dong luc hoc dé xac dinh dinh
lugng bun cat trong qua trinh dién ra tinh trang
bdi x6i, 1am co s dé xuét cac giai phap chinh tri
cua song phu hop.

Loi cam on: Cdc tac gia xin gui loi cam on dén su ho tro cua Dé tai cap Nha nuoc “Nghién ciru

co 56 khoa hoc dé xdc dinh co ché boi lap, sat 16 va dé xudt cdc gidi phap on dinh cdc cira séng Da
Dién va Pa Néng tinh Phii Yén phuc vu phdt trién bén viing co s¢ ha tang va kinh té xa héi”, Ma so
PTDL.CN.15/15 va Pé tai cdp Bo “Nghién ciru co so khoa hoc va thuc tién dé canh bdo va dé xudt
gidi phdp kiém sodt ngdp lut & luu viee séng Ban Thach” Ma s6 TNMT.2018.05.36. Cdc tdc gid xin
cam on cdc phan bién vé nhitng gop ¥ dé bai bdo hoan thién hon.
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APPLICATIONS OF REMOTE SENSING AND GIS TO ASSESS
CHANGES IN MORPHOLOGICAL OF DA NONG ESTUARY
IN PHU YEN PROVINCE
Phung Duc Chinh!, Tran Ngoc Vinh%, Pham Duy Huy Binh?, Nguyen Tien Giang?
Vietnam Intitute of Meteorology, Hydrology and Climate change
2VNU University of Science

Abstract: This paper presents the results of remote sensing application and GIS for assessing the
movement and changes in the width of Da Nong estuary in Phu Yen province. From the Landsat
image data collected during the period of 1988-2015, ENVI 5.1 software and GIS tools were used
to analyze and interpret image data for assessing the movement and changes in the width of the es-
tuary. The results show that in the period of 1988-2001, Da Nong estuary tends to move from the
North to the South and from the East to the West, the width of the river estuary changes every year
but the trend of sedimentation is the main tendency. In the period of 2002-2013, the position of the
river estuary is relatively stable, while the river estuary has little movement, especially in the stable
period from 2010-2011, the width of the river estuary is almost unchanged. In the period from 2014-
2015, the river estuary was widened and eroded, both inside and outside of the river estuary.

Keywords: Da Nong estuary, sedimentation, landslide, remote sensing and GIS.
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