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T6m tat: Theo sé liéu du bao ciia Vién Chién luoc phét trién giao thong vén tdi, ving kinh té trong
diém ving Dong bang Séng Ciru Long (DBSCL) dén nam 2020 hé thong giao thong duong thuy ngi dia
Sé van chuyen khodng 36 triéu tan, chiém ty trong hon 33% khéi heong hang hod van chuyén toan vang.
Sur thay doi khi hdu da va sé bi anh huéng nghiém trong vé vdn tdi dwong song.Trong nghién cizu triréc
ddy, nhom cac tac gia cua dy an nghién cuu cap Bé tai Bg Giao thong vdn tdi /1] da khao sat trén 7
tuyén duong song chinh ¢ bong bang Song Cuu Long. Mgt md hinh thuiy luc véi diéu kién bién tgi khu
viee bo bién da dioc tqo ra va cung cap két qud 1a mue neéc & cac vi tri cua bdy con sbng vao nam
2020 - 2100. Dyra trén céc két qua cia mo hinh thay lirc €6 thé du dodn dicoe cao dg ciia mire nirdc song
khi chiu danh hweng bién doi khi hdu (BDKH) - muc nuéc bién dang (SLR) trong cac thoi diém trong
twong lai. Trong nghién ciru ndy tac giad di sdu vao 1ng dung cua Hé théng Thong tin Pia ly
(Geographics Information System - GIS) cho qudn Iy thong tin phuc vu #ng phé véi BDKH. Hé théng
théng tin dia ly (GIS) bao gom nhiéu l6p co so diF lidu trong dé cé 16p co so di liéu dia ly cia cac dong
song, cac lop théng tin bao gom co sé di liéu ha tang bi anh hwong, nhie: Cau, cang va cac 16p co sé
diz lieu thong tin cho mue nueée. Hé thong co sé dir liéu sé 1a tién d@é cho cac hanh dong g pho véi
bién doi khi hdu trong dé c¢é quan ly cac dir &n xay ding cau duong, k&, cang trén cac dong song.

Tir khéa: Bién doi Khi hdu, vdn tdi dwong séng, GIS, quan ly du &n.

Chi sé phan logi: 3.2

Abstract: According to the forecast data of the Institute of Transportation Development Strategy,
the key economic region in the Mekong Delta region by 2020, the inland waterway transport system will
transport about 36 million tons, accounting for a higher proportion. 33% of the volume of goods
transported throughout the region. Climate change has been and will be seriously affected by river
transport. In the previous study, the authors of a ministry level research project of MOT [1][2] surveyed
on 7 major river routes in the Mekong Delta. A hydraulic model with boundary conditions was created
which provided as a result water levels in all locations of seven rivers in 2020-2100. Based on the results
of Hydraulics Model man can predict the height of river level when the rivers are affected by Climate
Change- Seawater level rise (SLR) in a future times. In this study, we focus on the application of
Geographic Information System (GIS) for information management to respond to climate change.
Geographic information system (GIS) consists of many database layers including geographic database
layer of rivers, information layers including affected infrastructure database, such as: bridges, ports
and database layers for water level information. The database system will be a prerequisite for actions
to cope with climate change including managing construction projects to build bridges, embankments
and ports on rivers.
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1. Gigi thig¢u

Theo Uy ban Quéc té vé Bién ddi Khi hau
(Intergovernmental Panel on Climate Change-

toan cua Bo Tai nguyén va Moi truong muc
nudc bién dang (SLR) tai Viét Nam c6 thé dén
1 m vao nam 2100 [5].

IPCC), Viét Nam la mot trong nam nudc bi
anh huong nhiéu nhat boi bién doi khi hau va
DBSCL 1a mot trong ndm ving déng bang ma
bi anh huong boi bién dbi khi hau. Theo tinh

PBSCL ¢ mién Nam, mot khu vuc ¢
nhiéu con séng va thung ling séng sé& bi anh
huong nhiéu tir bién ddi khi hau. Mot mét SLR
& Viét Nam s& dan dén Iii Iut 1én dén 20.000
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km? tai ving (IPCC 2007). Bién doi khi hau
(BDPKH) anh huéng xau dén xa hoi - kinh té
cua nhiéu quéc gia trong d6 ¢ co s& ha tang
va giao thdng van tai, co so ha tang va cung
cap nudc, dic biét giao thong dudng thuy phu
thuoc vao muc nudc cua song. Cac co so ha
tang nhu cang, cau, dé déu bi anh huong.

The great weather and flood catastrophes
over the last forty years
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Hinh 1. Tén that kinh té thé gidi do BDKH- GCC
Nguén. IPCC/2007[4].
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Hinh 2. Muc nueoc bién trung binh theo nam.
Nguon. IPCC/2007 [4]

Trén hinh 1 ta thay mét buc tranh toan
canh cua céc ton that do bién doi khi hau trong
40 nam tro lai day, trong nhimg nim dau 1960
- 1969 thi tén that chi ¢ mic d6 2,5 ty USD
mdi nam, nhung gan dy cac nam tir 1988 dén
1997 ton that 1&n téi hon 20 ty USD mdi nam
va gan day con hon thé nira.

Hinh 2 cho thdy muc nudc bién trung
binh tir nim 1870 dén ndm 2010. Ttr ndm 1960
dén nam 2000, sy thay d6i muc nudc bién véi
mot duong cong ting rat manh va nhanh
chéng tir -20mm dén + 80mm. Nhu vay trong
vong 40 nam thi muc nudc trung binh tang
mdi nim 2,5 mm va c6 chiéu hudng ting
nhanh trong nhiing nam gan day.

2. Tinh hinh BPKH cho cac con séng
chinh tai Péng bing séng Ciru Long

Trong cac nghién ctru trude day cua du &n
cap Bo duoc tai tro boi Bo Giao thong van tai
Viét Nam [1] thi céc tac gia da xem xét thay
ddi céac giai phap thich ¢ng véi bién d6i khi
hau cho giao thong duong thuy, trén bay con
sbng chinh cuia BPBSCL.

Hinh 3. Hé thong Séng ciia PB Séng Ciru Long [1].

3. Hé thong van tai dwong séng va cac
véan dé vé BDKH

DPdng bang séng Ciru Long c6 hé thong
séng ngoi 1on nhit ¢ Viét Nam véi dic diém
chinh: M6t hé thdng séng véi phong phi vé
chung loai va s lwong cua cac dong song.
Theo s6 liéu du bao cua Vién Chién lugc phat
trién giao thdng van tai, ving kinh té trong
diém ving DPBSCL dén niam 2020, hé thong
giao thong duong thuy noi dia s& van chuyén
khoang 36 triéu tin mdi nam, chiém ty trong
hon 33% khéi lwong hang hoé van chuyén
toan ving, trong khi d6 van chuyén duong bo
chi chiém 23%. Su thay d6i khi hau da va sé
bi anh huéng nghiém trong vé van tai duong
sbng. Song va kénh dao nhan tao da tao thanh
mot hé théng van tai duong séng da dang, hai
chi nhanh 16n cua Song Ctru Long xac dinh vi
tri trong vung dong bang nay, ddng bang cd ba
mat huéng ra bién c6 nghia 1a 3 mat phai doi
mat voi SLR. O DBSCL co rat nhidu 16p cua
con song, cap quoc gia va cap khu vuc. O cap
d6 quéc gia chu yéu cé séng cap VI, V, 1V,
I, 11, 1. Viét Nam anh huong [6n boi bién doi
khi hau, muc nudc bién ting theo kich ban cho
Viét Nam cua Bo Tai nguyén va Moi Truong
[5] tap trung & cac muc nudc bién tai bo bién
cua Viét Nam ma khéng tich hop trong van tai
duong s6ng va muc nudc trong cac con song.
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Trong nghién ctru cua nhom tac gia trude
day [1], dua trén cac dit liéu bién tir myuc nude
bién dang cung cap boi Bo Tai nguyén va Moi
Truong, nhdm khao sat nghién ctu va xay
dung mot mé hinh thay luc cho hé théng séng
0 BBSCL. Tt @6 du bao duoc muc nudc trén
cac con sdng chinh cua déng bang. Trong
nghién ctru ndy nhom da st dung mic trung
nuéc bién dang B2 cua Viét Nam Bo Tai
nguyén va Moi truong (Bo TN & MT). Bo TN
& MT d sir dung siéu may tinh dé du bao bién
dbi khi hau, muc nudce bién ting theo céc kich
ban dua vao tinh hinh phat trién nganh céng
nghiép thé gisi, nhiét do, phuong phap va
khuynh huéng cua sy phat trién.

Muc nuéc bién dang s& dugc mé hinh voéi
ba kich ban (phu thudc cua lugng CO2 gay ra
bai cac nganh cong nghiép trén thé gi¢i va mot
s6 yéu tb khac):

- B1: kich ban nudc bién dang thap;

- B2: kich ban nud6c bién dang trung binh;

- A2: kich ban nuéc bién dang cao.

Thaoi gian: 2020 - 2100
Bdng 1. Kich ban cua Bg Tai nguyén Méi Truong cho

Muc nude gia tang (MONRE) Scenarios [5].

Thé ky 21 (2020 - 2100)

20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 00

Bl |11 |17 |23 |28 | 35| 42|50 |57 | 65

B2 |12 |17 | 23 |30 | 37 | 46 | 54 [ 64 | 75

A2 |12 |17 | 24 | 33| 44 | 57 | 71| 86 | 100

S6 lieu cac kich ban trong bang tinh bang
cm (Vi du tai thoi diém nam 2050 véi kich ban
thdp B1 thi myc nudc ting cao 28 cm so VGi
nam 2000. Vi kich ban trung binh B2 thi muc
nudc tang cao 30 cm SO vai nam 2000. Kich
ban cao A2 thi muc nudc tang cao 33 cm so
v6i nam 2000. Tir cac dit ligu nay bang mo
hinh thay luc dya vao phan mém MIKE thi
cac tac gia [1] da tinh toan dugc va du béao
muc nudc cho cac dong sbng chinh cua
DBSCL.

Dir liéu dau vao:

- Bién dia hinh: Sur dung bién dia hinh do
co quan do dac ban d6 thuc hién nam 2005;

- Bién khi tuong - thuy van: Str dung tai
liéu khi tugng - thuy van ving PBSCL nam

2000 (nam c6 xudt hién 1 lich sw, véi myc
nudc tai Tan Chau 1én dén 506 cm);

- SLR theo cac kich ban: 30 cm, 75 cm va
100 cm.

Untitled

Hinh 4. M6 hinh Thuiy luc bang phan mém MIKE [1].

Trong hinh 7 ta thiy luéi phan tir hitu han
duoc thiét 1ap va diéu kién bién sé& 1a cac vj tri
ngoai bién (hinh tam giac mau do).

BAN DO NGAF LUT DBSCL THANG 9/2000
FHUONG AN NUOC BIEMN DAMNG 75 CM

20000 0 20000 40000 60000 Maters
e |

Hinh 5. Két qua vé dién tich ngap va cuong do ngap
sau khi md phong bang phan mém MIKE [1].
Trong m6 phong & hinh trén thi ngap séu
nhat khi c6 myc nuée dang cao 1a ving Bdng
Thap Mudi va cac khu vyc ven bién.

4. Ung dung cia GIS cho hé théng dir
ligu va cac du bao tai cac séng

Viéc xay dung mét hé thdng co so dit liéu
str dung cong nghé GIS da duoc ap dung rong
rdi cho rat nhiéu cac linh vuc khac nhau trong
doi séng. NO tao ra mot hé thong thdng tin
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ddng bo, cho phép ngudi ding nhin dugc téng
thé su thé hién cua cac thong tin theo khdng
gian, su thay déi cua thong tin theo thoi gian
va no ciing dé dang cho phép cap nhat, thay
dbi cac thong tin tir cac ngudn khac nhau.

Qua trinh xay dung co s¢ dit liu vé hé
théng thong tin dia ly (GIS), str dung cho viéc
thé hién, quan 1y va sau d6 1a tro gitip cho viéc
phan tich anh huéng cia muc nudc dang do
bién d6i khi hau theo cac thong tin khac nhau
dya trén cac s6 liéu khao sat co dugc cuia cac
tuyén duong thuy ndi dia trong pham vi
nghién ctru ciing nhu sb liéu vé muc nuéc thu
duoc tir mé hinh tinh todn nuéc bién dang cho
ving dong bang nay.

Thu thip dit liéu
khong gian (1)

l

Chuyén ddi format dir
liéu khong gian (2)

l

Chuyén dbi ledi chiéu

3)

l

Hiéu chinh sai sb (4)

Xay dung tir
dién dit liéu (5)

Hinh 6. So do khéi cia hé thang GIS [1].

Két qua: Trong hé théng GIS hién nay da
cap nhat dugc co s¢ dir liéu cua cua 7 song
chinh cua PBSCL bao gom 16p dit liéu sdng
(céc sb liéu khong gian, cac duong ddéng muc
cho maot s6 sdng, muc nuéc hién tai...); 16p dit
liéu cac cau trén séng véi cac thudc tinh vé vi
tri, tinh khong thong thuyén, loai cau, cac co
s& dir liéu lién quan dén kich thugc hinh hoc,
nam xay dung... Lop dit liéu cac cang va bén
vai cac thudc tinh cao do vi tri, kich thudce cac
cang, bén. Lép co so dir liéu du béo cho phép
du bao (theo két qua tinh cua md hinh thay luc
theo phan mém Mike). T cac 16p dix liéu nay
cho phép du bao c4c cau co nguy co khong du
tinh khong cho tau bé qua lai khi muc nudc
bién dang cao, cac cang, bén c6 nguy co bi
muc nudc bién dang cao 1am té liét hoat dong.

Chuyén dir liéu sang
dinh dang Geodatabase
(6)

Muwc nwée la nam 2000
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Hinh 7a: Biéu do murc nudc cho tuyén dwong thity nji
dia Thanh pho Ho Chi Minh- Ca Mau
theo Muyc nwde lit nam 2000 [1].

Mwc nwéc theo SLR 30cm
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Hinh 7b: Biévu,dé‘ muec nudce cho tuyén dwong thity nji
dia Thc‘m}} pho Ho Chi Minh—,Cd Mau theo Myc nwoc
bién dang theo gia thiét dang 30 cm [1].

So sanh két qua md phong trén hinh 7a va
7b ta thay khi muc nuéc bién dang kich ban
SLR 30 cm thi myc nudc tai dau tuyén duong
thiy noi dia Thanh phé H6 Chi Minh - Ca
Mau, tai Thanh phé dang cao khoang 58 cm
trong khi do dac tai myc nudc 1 nam 2000
(tran 1d cao lich str trong 30 nam tro lai day)
la 30cm. Twong tu cudi tuyén tai Ca Mau s6
liéu nay 1a 63 cm/38cm (63 cho kich ban SLR
30cm va 38 cho muc 1i nam 2000). O giira
tuyén cach Thanh phd 165km - 200 km thi s6
liéu nay 1a 122cm cho kich ban SLR 30cm va
105cm cho mirc 1ii ndm 2000. Khi ddt chong
cac 16p dir liéu trong GIS 1én so sanh gitra cao
d6 day dam cau thi chung ta s& tinh toan duoc
chiéu cao tinh khong cho tau bé qua lai. Hinh
8 cho thiy mot thi du vé phan tich tinh khong
trén cac tuyén dudng thuy noi dia dwa vao cac
16p dir liéu cua GIS.

Qua cac 16p dir liéu cia hé théng GIS
chung ta cling phan tich dugc mén nudc da
cho céc loai tau be di qua, hodc cap nhat dugc
hé thong phao tiéu tin hiéu. Dbi véi cc cang
thi twong tu, khi so sinh myc nudc dang cua
du bao theo BDKH va cao trinh dinh Cang,
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Bén cho thiy duoc nhiing thay d6i cho cac du
an nang cao d6 cang bén.

Céc hé théng ké va phao tiéu bao hiéu con
chua dugc cap nhat do thiéu s liéu khao sat.
Néu nhu ¢6 cac 16p nay thi viéc quan 1y dit
liéu s& co6 ich nhiéu hon trong coéng tac bao
dam hang giang, van chuyén ciing nhu cong
tac quan 1y cac du an cho viéc xay dung méi
va duy tu, bdo dudng cap nhat cac co s¢ ha
tang. Hé thong GIS nay ciing 1a mot co s¢ dir
liu phuc vu tot cho cong tac quan 1y cac du
an xay dung ké ca xdy méi va duy tu bao
dudng phuc vu trong diéu kién binh thudng va
diéu kién bién d6i khi hau myc nudc dang tai
DBSCL. Moi van dé lién quan dén quan 1y cac
du 4n qua song va doc song trong diéu kién
hién nay c6 tinh dén bién d6i khi hau, tao diéu
kién voi hé thong GIS nhu 1ap ké hoach duy an,
quan ly quy md du &n, quan ly thoi gian va
tién do du &n, quan ly chi phi du an, quan ly
cung tng du &n, quan ly nguén lec du &n, quan
ly chét lwong du an, quan |y qué trinh thi cong
xay dung cong trinh, quan ly rai ro du an va
quan ly tién trinh thuc hién du é&n.

Kho théng thuyén

Mirc mrée die
bdo do BPKH

Murc miroe hién tai

Hinh 8: Két qua thu dwoc qua phan tich cac I6p dir
liéu cua hé thong GIS cho tinh khong cau trén song.

5. Két luan

Tir cac két qua nghién ctu trén, tac gia rat
ra cac két luan sau:

- Qua cac lop dir liéu GIS cap nhat chidng
ta cO thé c6 mot hé co so dir liu ca toa do
khoéng gian, ca cac di liéu dang "text", dang
s6. Diéu nay da tao diéu kién cho viéc quan
ly cac song véi day du cac thudc tinh, cung
cap dix liéu vé vi tri, toa do, dudng ddng muc
(néu c6 sb liu khao sat day du), chidu sau, bé
rong, cao do muc nudc l0c tridu 1én va cao do
muc nudéc ldc tridu kiét 1am cho viéc quan ly
thong tin dugc thuan loi.

- Dit liéu co s6 ha tang trong cac 16p dit liéu
ctia GIS nhu cau trén séng voi cac thudc tinh
nhu vi tri, toa d9, kich thuéc, cao do, tinh
khong thdng thuyén hién tai, tinh khong theo
quy hoach, nim xay dung, sé liéu kiém tra va
hd so k§y thuat..., cc cang, bén kho tang bén

sOng va&i cac thudc tinh nhu toa do, cao do, vi

tri, kich thuéec..., dwoc cap nhat sé gilp ich

trong 1ap ké hoach, van hanh khai théc va quan
ly cac du 4n co s ha tang.

- Lép muc nude du bao trong hé théng
GIS nay co dir ligu moé phong tir mo hinh thay
lyc cua du an cAp Bo " Panh gia tic dong va
xay dung giai phap wng phé véi bién ddi khi
hau nudc bién dang cho giao thong dudng
thay noi dja Viét Nam" [1]. Khi so sénh bing
cach dat chdng cac dir liéu cua céc 16p thi ta
¢6 cao d6 muc nudce song do BDKH lam nudc
bién dang tai mot thoi diém trong twong lai va
cao d6 cac co so ha tang co trong co sé dir liéu,
tor d6 tinh todn dugc cac tinh khong cho tau
bé, mén nude cho tau hay cao trinh cua cang
bén bi anh huéng cuia BDKH.

- Co s0 dit lieu GIS s& ho trg viéc quy
hoach va quan ly cac du an xay dung qua cac
tuyén sdng va doc hai bén bo cua tuyénQ
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