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Tém tat: Hién nay, cdc nghién ciru ddnh gid thiét hai do xdm nhép mdn con rét han ché, chwa dinh lwong.
Cdc théng ké vé thiét hai duoc thuc hién sau khi sw kién mdn dé xdy ra, do d6 khéng mang nhiéu y nghia
trong céng tdc trng phd, phong chéng. Nghién ctru ndy dé xudt mét phwrong phdp ddnh gid (wdc tinh) thiét
hai vé xdm nhép mdn dén con ngudi, kinh té€ xd héi va xdy dwng mét céng cu ddnh gid dnh huwdng véi giao
dién trurc quan, sinh déng. Céng cu nay dd duwoc dp dung tinh todn cho Bdng béng séng Clru Long vdi sw kién
xdm nhép mdn ndm 2016 vdi két qud tinh todn wdrc tinh thiét hai déi vdi nganh nubi tréng thdy san khodng
16.875 ty VND, wdc tinh thiét hai d6i véi néng nghiép khodng 21.655 ty VND. Mét s6 tinh chju dnh hudng
Ion ctia xdm nhép mdn nhw tinh Ca Mau, Bac Liéu, Kién Giang, Séc Trdng, Bén Tre. Trong thuc té, khi cé ban
dd du bdo xdm nhép mén, céng cu ndy sé cho phép ngudi ding dw bdo ngay Iép tirc mire d6 thiét hai twong
t*ng, trong dé chi ré déi tuong, khu vire, pham vi, mirec @6 anh hudng trwre quan trén ban dé. Théng tin nay
réit hitu ich dé cdc co quan dia phurong cé cdc bién phdp phong chéng, trng phd.

Ttr khéa: Xém nhdp mdn, Pong béng séng Clru Long (PBSCL), thiét hai, céng cu ddnh gid thiét hai.

1. M@ dau

Hién nay, phuong phap danh gia thiét hai
duoc dinh lwong (quy déi bang tién) da duwoc
st dung trong nhiéu nghién clru. Phuong phap
danh gid dinh luvgng thiét hai dwoc phat trién
tir nhitng nam dau thé ky 21 véi su hd tro cla
céng nghé GIS. Mét s6 nghién clru danh gia
thiét hai va rdi do & cla HAZUS [14] va Uy hdi
song Mé Kbng trong chuong trinh FMMC2 [15],
trong d6 murc do thiét hai vé kinh té€ do thién
tai ndi chung, 10 lut ndi riéng duoc tinh toan
dya trén vé mirc d6 hiém hoa, gid tri kinh té cla
ddi twong dugce danh gid va ty |1é thiét hai clha
déi twong d6 trwdc hiém hoa (duwdng cong thiét
hai). Ngoai nghién cru dinh lwgng theo phuong
phap dinh lvong bang cdng cu con cé nghién
ctru vé dinh lvgng dya vao céng dong. Phuong
phap dénh gid duya vao céng déng (methodsof
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community-based assessment) da thu thap dit
liu dinh lwong va dinh tinh théng qua diéu
tra hé gia dinh va t8 chirc céc cudc thao luan
nhém, phéng van nhitng ngudi cé kinh nghiém
vé tac dong cia BDKH. Mét s6 nghién clru da
dwoc thyc hién tai mot sé quéc gia dé bj ton
thuwong trudce tac déng cta bién déi khi hdu nhw
Bangladesh, Bhutan, Burkina Faso, Ethiopia, the
Gambia, Kenya, Micronesia, Mozambique va
Nepal dé xac dinh mirc d6 tén that va thiét hai
cla céac ho gia dinh dua trén sy tuong tac gilta
bi€n d6i khi hau véi cac yéu t6 nhu sinh ké, sirc
khéde, tai san xa hoi, vat chat [16].

Tai Viét Nam, c6 mot s8 nghién ciru khac dé
tinh toan thiét hai do 1G nhu Danh gid rui ro do
1T lut lwvu vue sdng Dinh [1], nghién clru thiét
l1ap phuong phdp co ban danh gia rdi ro I lut
& dong bang séng Clru Long [7]. Bén canh d6,
d3 c6 nghién clru dénh gid dnh hudng clia xam
nhap man dén néng nghiép va da chi ra cac khu
vuc bi anh hudng bdi xdm nhap man dwa theo




két qua diéu tra thyc dia va sir dung coéng cu
GIS theo nghién ctu cla Nguyén Quéc Hau,
Cao Thao Quyén, V6 Thanh Phong, Lé Van Khoa
va V6 Quang Minh nam 2017 [4]. Theo d¢, cac
nghién ctru hién nay tap trung nhiéu vao nghién
clru danh gia rdi ro/thiét hai do I, it cé nghién
clru va cong cu quan tdm dén danh gid thiét hai
va rdi ro do xdm nhap man. Mat khac, cac danh
gid nay chua cho phép wdc dodn gid tri thiét hai
vé kinh té& cla hiém hoa trong tuong lai. Trong
khi d6, théng tin nay rat can thiét dé cac co quan
chirc nang cé phuong an &ng pho kip thoi. Do
do, bai bdo da xay dung moét bo céng cu danh
gia dnh huwdng cla xdm nhap man dinh lugng
dén kinh té - x3 hdi. Trudc mat tap trung wéc
tinh s6 ngudi bi dnh hudng va thiét hai truc
tiép vé kinh t&€ déi véi cdc nganh sdn xuat néng
nghiép, nudi tréng thiy san trudc mot sy kién
xam nhap man.
2. Phuong phap va dir liéu xay dwng cong cu
danh gia thiét hai
2.1. Phwong phdp tinh todn

Trong bai bdo nay da sir dung phwong trinh
téng quat mé ta sy két hop cac yéu t6 trong mod
hinh thiét hai dé wdc tinh téng thiét hai trong
khu vire bi xam nhap man:

D= " > aChe) D i (1)

Trong d6 D, la thiét hailén nhat vdi 1 loai
hinh st dung dat; i 1a loai st* dung dat (P6 phoi
[6); r 1a vi tri trong khu vyc bi xam nhap man;
m 1a s6 loai st dung dat; n la s6 vi tri bj xam
nhap man (hiém hoa); a(h)la dé man tai mot
vi tri cu thé, Ham thiét hai cho loai i [a mdt ham
cla gid tri man tai mot vj trir cu thé (0 < a(h)
< 1);van, rlasé doi twgng cla loai thiét hai
tai vi trir.

Cach xac dinh d6 phoi 16: Do 16 dién bao
gbm cédc yéu td nhu: Bdn d6 tu nhién; Ban do s
dung d4t; Dan sd, ty 1& dan cu néng thén, thanh
thi, dan tdc thiéu sd, phong tuc, tdp quan, ty &
nganh nghé san xuat.

Xay dwng ban d6 do phoi 16 13 s&r dung ban d6
st dung dat duoc xay dung bdi B Tai nguyén va

Mbi trudng ban hanh 5 ndm cap nhat 1 [an. DI
liéu vé sir dung dat dwoc sé hoa vé dang GeoTiff
hoac ASCII.

Cach xac dinh hiém hoa: Dua trén cac két
qua tinh todn xdm nhap man va két hop véi diéu
tra thuc té dé xac dinh ranh gidi mdn cda khu
vue. TU két qua diém man, sir dung cong cu GIS
dé s6 hda va ndi suy thanh vung man va thanh
l4p bdn d6 xdm nhap man (bdn d6 hiém hoa)
thanh dang GeoTiff hoac ASCII.

Céach xac dinh ham thiét hai: Ham thiét hai la
phan dnh mirc d6 dnh hudng ciia xdm nhap man
t&i cac doi twong 16 dién (s& dung dat nhu: Dat
néng nghiép, dat thdy san, dat &, dat du lich,
dat cdng nghiép,... Dya trén mirc d6 do s& xay
dung dudng cong thiét hai cho tirng ddi twong
16 dién. M6t s6 vi du dugc néu trong nghién clru
nay nhu 1Ga va nudi tréng thiy san, dat &.

D&i véi cay lba, nwdc man tlr 3%o d3 lam
gidm chiéu cao cay lda, s6 chdi lUa, s hat chic
trén bong, khdi lwgng 1.000 hat va ning suat
lda. Nang sudt lua giam 20,0; 57,3 va 56,6%
tuwong rng véi néng dd man cla nuwdc tudi 3,
4 va 5%o [6]. D&i v&i thay san, dua trén két qua
diéu tra thyc té€ tai S& Néng nghiép, chi cuc thy
lgi, khu viee nudi thiy san tai mét sé tinh thudc
dong bang séng Clru Long cho thay, & nhitng
noi nwdc ngot cé dé man nhd hon 4%o nén tién
hanh nu6i nhitng loai nhu: Ca me i, meé hoi, ca
h6é. Nhitng khu vire ¢6 dd man 5 - 10%o cé thé
nudi duwgc mot s6 loai nhu: C4 chém, rd phi, ca
nau, sic ran, rd dong, ca ldc, cd tra, tai twong,...
(nhirng loai cd nay trir cd ch@m, cd ndu cé thé
séng trong moi trudng nwdc cé d6 man cao hon
10%o nhwng sinh trwdng rat chdm, vi vay chinén
nudi ching trong méi trwdong cé dé6 man thap
hon 9%e.. Trong thay vire cé dé man tir 10 - 25%o
13 moi trwong thich hop nudi tdm su, tdm thé
chan trang. D6i véi nhitng thiy vire ¢é d6 man
cao hon 20%o cé thé quy hoach tha nudi ca ma,
cd gio, tém su,... [3]. D8I vai con ngudi, dya trén
céc két qua diéu tra danh gid mirc d6 anh huéng
cla con ngudi dwoc gidi thiét & mirc dd man
1%, cac dudng cong thiét hai ddi véi cac nganh
dugc thé hién trong Hinh 1.
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Hinh 1. Minh hoa dwdong cong thiét hai (ham thiét hai)

Cach xac dinh gia trj kinh t& I&n nhat cla doi
tuong can danh gid thiét hai: Gia tri dat thé hién
gid tri sinh lgi nhuan cha 1 don vij dién tich dat.
Vidu nhu d8i vai 1 ha dién tich dat néng nghiép
sé dem lai loi nhuan la 1.749 USD/ha. Theo bao
céo: “Bdo cdo dv dn Dv dn Tdng cuong hé tro
t*ng phé vdi Thién tai viing Ven bién Viét Nam
- Giai doagn 2” cdng b6 gia tri cia 12 loai dat.
Dua trén cac nghién clru trudc day va diéu tra

thuc té€ c6 thé xdy dwng duogc bang gid tri dat
cho trng vung nghién clru.

Dwa trén cong thirc tinh todn trén va két hop
cobng cu GIS dé chéng céc |op st dung dat 1én
ban d6 xdm nhap man xdc dinh anh hudng cla
xam nhap man dén 1&p sir dung dat, két hop vdi
dudng cong thiét hai va gid tri dat dé tinh toan
thiét hai do xam nhap man gay ra (Hinh 2).

D6 K diér
Sir dung dat Gia trj dat
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Ban db xam nhap min Ham thiét hai

Hinh 2. So' d6 ddnh gid dnh hwéng cda xdm nhédp mdn dén kinh té - xé hdi

2.2. Xdy dwng céng cu ddnh gia thiét hai

Duva trén phuong phdp danh giad thiét hai
duoc trinh bay. Bai bdao da xay dung cong cu
danh gia thiét hai trén nén tang cla ngdn ngir
Visual Bassic k&t hop vdi cdng cu ArcGis. B
cong cu nay cho phép dwa cac dit liéu xam nhap
man vao dé tinh todn anh hudng cda xdm nhap
man dén cac nganh kinh té - x3 hoi. Cdng cu cho
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phép cap nhat cac dit liéu vé xam nhap man, dir
lidu sir dung dat, dit liéu vé dudng cong thiét hai
(ham thiét hai). Cho phép trinh bay cac két qua
tinh toan dudi dang ban d6 va bang biéu (Hinh
3,4,5).

Luwa chon ham ddnh gid thiét hai: Ham thiét
hai dwoc xay dung 1 bd dé danh gia déi vai cac
nganh kinh t&, tuy nhién cé thé dwoc hiéu chinh.
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Hinh 5. Tinh todn thiét hai do xdm nhdp mdn va xudt két qua

Xudt két quad tinh todn thiét hai ra ban do
Ban do hién ra ngudi dung cé thé tit bat
hién thj |&p ban d6, phdéng to thu nhd ban dbo,
xem théng tin d6i twgng trén ban dd vdi cac

muc |&p ban db. K&t qua thé hién dudi dang
bang biéu duoc cu thé hda trong file Exel
vGi két qua théng ké thiét hai do xdm nhéap

nat trén thanh cong cu Toolbar va & cdy thu

man cua cac linh vuc theo don vi hanh chinh
(Hinh 6, 7).
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Hinh 6. Bén dd két qud tinh todn dnh huéng cua
xd@m nhép mdn dén kinh té - xa héi

3. Ung dung b coéng cu danh gid anh hwéng
clla xAm nh3p min dén kinh té& - x3 hdéi cla
Pong bang song Clru Long

Cac budc dé danh gia tadc dong (thiét hai) cua
xam nhap man dén cac nganh kinh té xa hoi can
thuc hién nhu sau:

Budc 1: Thu thap dir liéu, xr |i cac dir liéu
(ban d6 xdm nhap man, ban d6 s dung dat,
ham thiét hai, nién giam,...);

Buwdc 2: Xay dwng dit liéu hiém hoa;

Buwdc 3: Xay dung dit liéu do6 16 dién;

Budc 4: Xay dung/hiéu chinh duwdng cong
thiét hai;

Hinh 7. Xuét két qua tinh todn thiét hai théng ké
ra bang biéu

Budc 5: Tinh todn thiét hai ddi vdi cac van dé
kinh té - xa hoi;

Budc 6: Tong hop két qua va trinh bay két
qua (ban d6, bang thdng ké).
3.1. Di¥ liéu déu vao

* Xay dwng ban d6 hiém hoa

Dua trén céc két qua tinh todn md phong lan
truyén man duoc ké thira tir dé tai: “Xdy dung
mé hinh todn hoc tich hop va phdn mém ddnh
gid xém nhdp mdn ving Pdng bdng séng Ciru
Long” va dya trén sd liéu khao sét thuc té€ d3 xac
dinh dwoc cac vung mén trén dong bang soéng
Clru Long duwdi dang cac diém man (Hinh 8).

Hinh 8. Minh hoa xdy dwng bdn dé hiém hoa (xdm nhép mdn)

* Xay dung ban d6 dé phoi 16

Theo nién gidm théng ké, dong bang séng
Clru Long san lwgng lGa va nudi trong thay san
chiém ti 1& I&n. Do d6 nghién clru tap trung vao
3 loai chinh 1a ndng nghiép, nudi trong thay san,
con ngudi. DI liéu s&r dung dat duogc thu thap
tlr BO Tai nguyén va Moi treang két hop vai dir
liéu thu thap tai S& Tai nguyén va Mbi trwong
cac tinh thudc déng bang séng Clru Long ndm
2010 va 2015 [8].

Da4i véi dat néng nghiép va dat nudi trong

=24 || TAP CHIi KHOA HOC BIEN POI KHi HAU

thdy san va cac loai st dung dat khéc: Cac 1op sir
dung dat duoc 14y tir ban d6 st dung dat cta dia
phuong bang cong cu GIS va d3 xt |i dit liéu tir
cac |6p bdn d6 s&r dung dat duwa dir liéu tir dang
vector sang dit liéu dang GeoTiff. Vi du vé tinh
toan dat nong nghiép va dat thiy san dé tinh
todn anh hwdng cho dat néng nghiép, dat thay
san duogc thé hién trong Hinh 9, Hinh 10.

Dai vdi tac dong cha xam nhap man vdi con
ngudi, can sir dung nién gidm dé thong ké dan
s6 két hop vdi I&p ban d6 dat & sir dung dat dé
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xac dinh dan s& dang & trén dién tich dat &. Két
hop véi cong cu GIS d3 chuyén déi lop dat &

Hinh 9. Minh hoa xdy duwng dé 16 dién
ddt néng nghiép

sang dang GeoTiff dé tinh todn anh huédng d6i
vdi con ngudi duwoc thé hién trong Hinh 11.

GIs

Hinh 11. Minh hoa xdy dwng d6 16 dién vé dén s6

* Xay dywng duwong cong thiét hai

Trong nghién ctu d3 sir dung ham thiét hai
trong thw vién ham thiét hai trong bdo cdo
dénh gia thiét hai va rui do I cha HAZUS [10].
Dwa trén ham thiét hai d3 duoc xay dung két
hop vai diéu tra khdo sat d3 hiéu chinh dudng
cong thiét hai cho phu hgp véi nghién ctru cla
bai bdo.

* Gia tri dat

Gid trj dat dwoc sir dung két thira trong bao

céo Dy 4n Ting cudng hd tro (rng phé vai thién
tai vung ven bién Viét Nam - Giai doan 2 do
ICEM thyc hién [11] két hop vdi khdo sét thyc
té tai Pong bang séng Clru Long, nhém nghién
clru thu thap tai liéu vé céc bao cdo san lvong,
gia tri cla nganh ndng nghiép, nudi trong thiay
san tlr d6 hiéu chinh gid tri dat ca Nong nghiép
quy ra tién 13 40.300.000 déng va dat thay san
|4 120.000.000 triéu déng dwoc thé hién trong
Bang 1.

Bdng 1. Gid tri dét tinh todn thiét hai

1T Loai dat Gia tri kinh t& (VND/ha)
Nong nghiép 40.300.000
Ngu nghiép (nudi tréng thay san) 120.000.000

3.2. Két qua ddnh gia anh hwd'ng cia xdm nhép
mdn dén kinh té - xd héi ciia déng bdng séng
Ciru Long

Dua trén két qua tinh todn xdm nhap man
ndm 2016 va hién trang s& dung dat ndm 2015
clia Dong bang song Clru Long d3 tinh todn anh
hudng cha xam nhap man d6i véi kinh té€ x3 hoi
tap trung vao néng nghiép va nudi trong thly san

chothdykétquatinhtodn mircdd thiéthaidoxam
nhdp man ndm 2016 khoang 38.500 ty VND va
khodng 8.111 nghin nguwdi anh hudng (Hinh 12).
Dai vai kinh t&€ dnh hudng trdn mdn ndm 2016,
tinh thiét hai ndng né nhat do xdm nhap man
Ia tinh Ca Mau v&i mirc d6 thiét hai khoang 16
nghin ty, mot sd tinh it anh hudng man nhu
Doéng Thap, Can Tho, An Giang (Hinh 13).
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Hinh 13. Két qué tinh todn dnh huwéng cta xdm nhdp mdn ndm 2016 déi vdi kinh té
(nganh néng nghiép va thiy sén) cia Ddng béng séng Ciru Long

DEi v&i s6 ngudi anh hudng do xAm nhép
man ndm 2016, wdc tinh sé ngudi dnh huwdng
khoang 8.111 nghin ngudi anh huéng. S6
nguwdi dnh huwdng |&n nhat do xam nhap man

13 tinh Tién Giang v&i 1.476 nghin ngudi. Mot
s6 céc tinh khéng chiu anh hudng do xam
nhap man nhuv tinh nhu Déng Théap, Can Tho,
An Giang.

2
=

g2
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Hinh 14. Két qud tinh todn sé ngudi dnh huwdng cda xdm nhdp mdn nédm 2016

Anh hudng do xdm nhap min nim 2016,
uwdc tinh thiét hai d6i véi nganh nubi tréng
thay san khoang 16.875 ty VND. Trong do
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tinh c6 mrc d6 thiét hai I&n nhat Ia tinh Ca
Mau v@i 14.875 ty VND. D&i véi nganh nong
nghiép, wdc tinh thiét hai d6i véi ndng nghiép




khoang 21.655 ty VND, tinh c6 mlc d6 thiét
hai I&n nhat nganh néng nghiép 1a tinh Bac
Liéu khodng 8.330 ty VND. M(rc d6 thiét hai

tap trung vao céc tinh ven bién Nam Bé do
chiu tdc déng manh m& cda hién tuwgng xam
nhap man.

16,000 14,875
14,000
12,000
10,000 8330
8,000

Ty VN

6,000
4,000

B BT |

Cén Lidu
Tho

2,000 74¢94 §296

Tinh  Tinh  Tinh  Tinh  Tinh  Tinh  Tinh
pho  Giang Bac BEnTre Mau ©dng HAu Kién long Séc Tign Trd  Vinh

ThanhTinh An Tinh  Tinh TinhCa Tinh
Thdp Giang Giang An Trdng Giang Vinh Long

Tinh, thanh phd

mThiét haithlysan W Thiét hai néng nghiép

5,940

2,794
1,396
467 80 s “I 1085 43i 176
= N ~ ol s

Hinh 15. Két qud tinh todn thiét hai do xdm nhép mdn ndm 2016
d6i véi néng nghiép va thiy sén cliia Déng béng séng Ctru Long

4. Két ludn

Nghién ctru da xay dyng duoc cong cy danh
gid thiét hai do xdm nhap man dén céc doi twong
kinh t&€ va con ngudi. Céng cu nay cé giao dién
than thién, dé sir dung, cho phép ngudi dung
xac dinh nhanh chong mirc d6 thiét hai cia mét
khu vire bat ky khi cé cac théng tin vé hiém hoa,
d6 phoi 16. Cong cu d3 tich hop sdn mot s& ham
thiét hai va gia tri kinh té€ cla cac déi twong,
ngudi dung cd thé tuy chinh theo thuyc té tai khu
vuc khac. K&t qud duoc biéu dién tric quan hd
tro ra quyét dinh cho ngudi quan ly.

Nghién ctru d3 &rng dung thir nghiém céng cu
dé danh gid anh hudng cla xam nhap man dén
kinh t& - x3 hoi cho dong bang séng Clru Long.

V&i sy kién man 2016, dwgc mé phdng va tinh
todn trong dé tai “Xdy dwng mé hinh todn hoc
tich hop va phdn mém ddnh gid xdm nhdp mdn
viing Péng bdng séng Clru Long” dé xay dung
ban d6 xAm nhap man. S dung ban dd st dung
dat ndm 2015 dé xac dinh cac vung st dung cho
néng nghiép va nudi trong thly san, dat &. Két
qua tinh toan anh hudng cla xam nhap man
nam 2016 duoc uwéc tinh ddi vdi kinh té€ (ndng
nghiép, nudi trong thay sdn) khodng 38.500 ty
VND va khodng 8.111 nghin nguwdi dnh huwdng.
Tuy nhién, dé thu thap cac dir liéu vé st dung
d4t thay d6i nhiéu va gid tri dat 1én xudng so vdi
thuc t&€ dan dén han ché dén cac két qua tinh
toan chuwa dwoc chinh xac.

L&i cdm on: Néi dung bai bdo lad mét phan két qud nghién ctru cia dé tai B2018-VNCCCT - 02: “Xdy duwng
md hinh todn hoc tich hop va phdn mém ddnh gid xém nhdp mdn viing Bdng bdng séng Ciru Long” - GS. TS.
Nguyén Hitu Dw Iam chi nhiém dé tai thue hién ném 2018 - 2020.
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DEVELOPING TOOLS ON ASSESSING THE EFFECTS OF SALINE
INTRUSION ON SOCIO-ECONOMY AND APPLYING EXPERIMENTAL
CALCULATION FOR THE MEKONG DELTA
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Abstract: Today, there are many publications on damage assessment caused by natural disasters
including flood, landslide, storm, etc. However, the studies in the evaluation of saline intrusion damage are
still limitted and not being done in the quantitative way. The damage evaluation is usually statistically after
the saline intrusion events occurred, so it does not mean much in responding and preventing this type of
disaster. This study proposes a method of assessing (estimating) the damage of saline intrusion on humans
and socio-economy and developing an impact assessment tool with an intuitive and vivid interface. This tool
has been applied for the Mekong Delta in the saline intrusion event in 2016. The estimated results of damage
to the aquaculture industry and agriculture are about 16,875 billion VND 21,655 billion VND, respectively.
Some provinces are strongly affected by the saline intrusion, such as Ca Mau, Bac Lieu, Kien Giang, Soc
Trang, and Ben Tre. In fact, the forecasting maps of saline intrusion combined with this tool will allow users
to predict the corresponding damage level immediately and identify the object, area, scope, and influence
level on the map. This information is helpful for local agencies to take preventive and response measures.

Keywords: Saline intrusion, MeKong delta, damage, damage assessment tool.
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