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TOM TAT

Nghién ciru dwoc thuc hién nham dénh gia tinh dé bi ton thiwong do
xam nhdp man trén cac mo hinh canh tac nong nghiép tai tinh Soc
Trang. Dit liéu vé tinh Sentinel-14 duoc sir dung két hop voi thudt toan
Random Forest dé phan logi hién trang sir dung dat néng nghiép. Trén
co 6 do, 100 nong hé duoc tién hanh khéo sdt nham déanh gic mirc
dg ton thwong theo khung Iy thuyét ciia IPCC. Nghién ciru dd xdc dinh
duwoc 10 logi hinh s dung ddt néng nghiép tai Séc Tring. Két qua
ddnh gid tinh dé bi ton thuong cho thdy cdc mé hinh liia hai vy, hia ba
vu va cdy hang ndm cé mirc ton thuong cao. Trong khi d6, mé hinh
liia - tom va cdy ldu nam cé mirc ton thwong trung binh va vthd}). Két
qud nghién ciru cung cdp théng tin khoa hoc vé tinh dé bi ton thuwong
cuia cac moé hinh canh tdc trudc xam nhdp man, lam co so cho viéc de
xudt cdc bién phdp thich iing phit hop tai dia phwong.

Tir khéa: IPCC, Sentinel-1, Séc Tring, ton thirong, xam nhdp man

ABSTRACT

The study was conducted to assess the vulnerability of agricultural
production systems to saltwater intrusion in Soc Trang. Sentinel-
14 satellite imagery was integrated with the Random Forest
algorithm to classify land use. A survey of 100 farming households
was conducted to evaluate vulnerability levels based on the IPCC
framework. The classification results identified 10 agricultural
land-use types. The vulnerability assessment indicated that double-
cropped rice, triple-cropped rice, and annual crops are highly
vulnerable. In contrast, the rice-shrimp system and perennial crops
exhibit moderate and low vulnerability, respectively, due to their
higher adaptive capacity for saline conditions. The findings
provide essential scientific insights into the vulnerability of
different farming systems to saltwater intrusion, serving as a
foundation for developing targeted adaptation strategies and
zoning measures to mitigate impacts at the local level.

Keywords: IPCC, Sentinel-1, saltwater intrusion, Soc Trang,
vulnerability
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1. GIOI THIEU

Bién doi khi hau la sy thay ddi dang ké cua khi
h&u khu vuc hodc toan ciu trong thoi gian dai do cac
yéu to tu nhién hodc hoat dong cia con nguoi tac
dong lam thay dbi thanh phan cua khi quyen
(Salonen & Reiser, 2023), bao gobm nhiing bién doi
vé nhiét d9, do 4m, 4p suat khi quyén, luong mua,
gi6, d6 man (McMichael., 2013). Mot trong nhiing
hé qua quan trong cia blen d6i khi hau 1a su thay doi
d6 man ctia mdi trudng song trén toan cau, két hop
v6i nhiét do ting cao, nhu cau nudc gia ting va
lugng mua giam (IPCC, 2014; Lee et al., 2022).
Trong bdi canh nay, néng nghiép ven bién dong vai
tro quan trong d6i v6i an ninh lwong thyc va kinh té
- x4 hoi, dic biét khi hang triéu nguoi dang sinh séng
tai cac ving ven bién (Tarolli et al., 2023).

Xam nhép mén 1a qua trinh nude bién di chuyén
vao cac tang chtra nude ngot trong dat lién, xay ra
do cac yéu t6 tu nhién, bién d6i khi hau va/hodc hoat
dong cua con nguoi (Ivkovic et al., 2012). Qua trinh
nay tré nén nghiém trong hon khi ¢ sy khai thac
nudc ngim qua mtc, sir dung ngudn nudc mat
khong hop 1y va 6 nhiém ngudn nuac. Diéu niy anh
huong tiéu cuc dén san xuat ndng nghiép ven bién,
lam thay ddi d6 man cua dét, giam kha nang cung
cép nudc tudi va lam suy giam ning suat cay trong
(Duan, 2016). Xam nhap man con bi thic day boi
muc nude bién dang, lugng mua giam, tridu cuong
va cac dot xam thyc do bao gay ra, lam gia tang do
min cta nude lo va lam trim trong thém tic dong
cua han han (Gatdula & Blanco, 2024).

Pong bang song Ciru Long (BBSCL) dong vai
tro quan trong trong phat trién nong nghiép cua Viét
Nam, véi tong dién tich canh tac khoang 4 tri¢u ha,
chiém hon 50% san luong la ca nudc va dong gop
90% tong kim ngach xuat khau nong san (General
Statistics Office of Vietnam, 2021). Theo B§ Tai
nguyén va Méi truong Viét Nam, trong kich ban
muyc nudc bién dang 100 cm, khoang 38,9% dién
tich tai PBSCL s¢€ bi ngap lut. Trong do, cac tinh
Kién Giang, Hau Giang, S6c Trang va Ca Mau c6
nguy co ngdp cao nhat, dao dong tir 50,7% dén
80,62% dién tich tu nhién (MONRE, 2020). Do dia
hinh thap, PBSCL dic biét dé bi tén thuong trudc
x4m nhap min, tac dong tir bién d6i dong chay
thuong ngudn, nudc bién dang, triéu cudng va han
han (Wassmann et al., 2004; Tran & Nguyen, 2014;
Pham et al., 2019).

Nam 2020, Séc Trang va Tra Vinh da ban bd tinh
trang khén cap khi han han va xdm nhap man anh
huong dén hon 100.000 ha dat trong 1Ga, véi nude
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man xam nhap sau tr 60 dén 70 km vao dét lién
(MARD, 2020). Sy xam nhdp man ngay cang gia
tang da 1am suy gidm di¢n tich dét canh tac, dic biét
1a ving trong laa va nudi tom, gay thiét hai kinh té
nghiém trong (Sebastian et al., 2016).

Trong cac nghién ctru trudc day, viéc danh gia
tac dong ctia xam nhap man d6i voi Pong bang song
Curu Long dudi cac kich ban tac dong khac nhau da
duoc thuc hién, chu yéu tp trung vao cac nguyén
nhén va anh hudng cua xdm nhép méan déi voi doi
song va san xuat (Nguyen, 2022; Thach et al., 2023).
O cac nghién ctru, anh huong cua bién d6i khi hau
dbi voi san xuat nong nghiép duoc dic biét quan
tam, do tan sudt, quy mo va thdi gian tac dong cia
bién doi khi hau (IPCC, 2001; IPCC, 2007). Vige
danh gia muc do d& bi ton thuong ¢ ¥ nghia quan
trong nham x4c dinh mirc d6 rui ro hién tai va tiém
tang d6i v6i nganh néng nghiép ven bién (Gatdula
& Blanco, 2024). Theo khung danh gia cta IPCC
(2007), tinh d& bi ton thuong duoc xac dinh thong
qua ba hop phan: d6 phoi nhiém, d6 nhay va kha
nang thich tmg. Cac hé thong c6 mirc phoi nhiém
va/hodc dg nhay cao nhung kha nang thich timg thip
s& d& bi ton thwong (Koh, 2011). Nghién ctru cia
Hahn et al. (2009) da danh gia tac dong ctia bién doi
khi hau d6i v6i sinh ké tai Mozambique, trong khi
Nguyen et al. (2024) phén tich tinh d& bi ton thuong
do x4m nhap min tai tinh Tra Vinh, cho thdy kha
nang ng dung va sy phu hop da dang cua khung
danh gia ton thuong dugc dé xuit boi IPCC trén
nhiéu khu vue dia 1y khac nhau.

Thong tin chi tiét vé sir dung dat trén dién rong
dong vai tro quan trong trong quan ly va quy hoach
tai nguyén (Oswald et al., 2020; Benhammou et al.,
2022). Trong nhiéu thap ky, dit liéu vién tham thuy
dong va chu dong da duoc tng dung rong rai trong
giam sat tai nguyén. Ké tir nam 2015, dir liéu
Sentinel-2 véi do phan giai cao di duoc cung cip
mién phi tir chuong trinh Copernicus (Chuong trinh
Quan sat Trai dat cua Lién minh Chau Au). Tuy
nhién, anh quang hoc bi anh huong bai diéu kién
thoi tiét, dic biét & vung nhiét doi, gay kho khan cho
viéc 1ap ban d6 str dung dét. Do d6, dir liéu radar
khau d¢ tong hop (SAR) ngay cang dugc st dung de
khic phuc han ché nay, cung cap thong tin vé chu
tric, két cau thuc vat va do 4m dat ma khong bi anh
hudng boi may (Vo et al., 2020; Nguyen & Nguyen,
2023). Gan day, cac thuz_‘at toan hoc may (ML) nhu
support vector machine (SVM), random forest (RF),
decision tree (DT) va classification and regression
tree (CART) da duoc ap dung dé cai thién do chinh
xac trong phan loai 16p phu dat (Datcu et al., 2020;
Hoeser et al., 2020).
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Xuét phat tir thyc té trén, nghién ctru nay dugc
thuc hién nham 1ap ban do sir dung dat nong nghiép
tai tinh Séc Tring nim 2023 bang dir liéu Radar
Sentinel-1, trén co s¢ d6, nghién ctru tién hanh danh
gia tinh d& bi ton thuong do xdm nhap min theo
khung IPCC (2007) d6i v6i cac mo hinh canh tac
nong nghiép tai dia phuong.
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2. PHUONG PHAP NGHIEN CUU
2.1. Khu vuc nghién ciru

Soc Tring nim & phia Pong Nam PBSCL, vai
tong dién tich khoang 2.300 km? va dan sd trung
binh 1,32 tri¢u nguoi (General Statistics Office of
Vietnam, 2016) (Hinh 1).
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Hinh 1. Ban d6 khu vue nghién ctru tinh Séc Triing

‘Dia hinh tinh Séc Trang thép va tuong ddi bang
ph?mg, voi do cao tuyét db6i dao dong tir 0,4 dén 1,5
m va do dbc trung binh khoang 45 cm/km chiéu dai.
Nhin chung, dia hinh c6 dang long chao, cao ¢ khu
vuc song Hau va Bién Pong, thap dan vao sau trong
dat lién, dic biét 1a ¢ phia Tay va Tay Béc (People's
Council of Soc Trang Province, 2018). Vi vi tri ven
bién va n.'?lm cubi ngudn séng Hau, Soc Tring 1a khu
vuc dé bi ton thuong trude tic dong ciia xdm nhap
min, anh huong tryc tiép dén doi sdong nguoi dan va
san xuat noéng nghiép cua dia phuong (Le &
Nguyen, 2011; Nguyen et al., 2017a; Nguyen et al.,
2019).

2.2. Dir liéu nghién ctru

Dit liéu dugc st dung trong nghién ctru 1a b anh
Sentinel-l1A  GRD (Level-1 Ground Range
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Detected) dugc thu thap trén nén ting Google Earth
Engine tir ngay 1/1/2023 dén 31/12/2023 gém 24
canh anh voi dai chup IW, d¢ phan giai khong gian
10 m va hé quy chiéu WGS 84 Zone 48N (EPSG:
32648). B dir ligu thu thap trén Google Earth
Engine di duoc tich hop tién xir 1y qua 05 bude: (1)
ap dung tép quy dao, (2) khir nhiéu duong vién, (3)
loai bo nhiéu nhiét, (4) hi¢u chinh burc xa, (5) hi¢u
chinh dia hinh véi gié tri dugc biéu dién 1a hé s tan
xa nguoc (¢°) tinh bang decibel (dB) (Google Earth
Engine, 2024).

2.3. Phwong phap thanh lip bin dd hién

trang sir dung dit
2.3.1. Tién xir Iy anh

B¢ anh Sentinel-1A dugc loc nhiéu thong thong
qua ham Lee Sigma (3x3) d€ loai bo cac di€ém nhi€u
do qua trinh thu thdp trén moi anh (Yommy et al.,
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2015) va giéi han khu vuc nghién ciru bang dit liéu
shapefile dugc nhap vao Google Earth Engine.
2.3.2. T6 hop kénh anh trung binh thing

B6 anh Sentinel-1A dugc tinh trung binh theo
thang va trich xuét gi4 tri phan cuc don (VV) va
phan cuc doi (VH) dé quan sat sy thay doi gi tri tan
xa nguoc (dB) theo thoi gian. Bén canh do, cac gia
tri nho nhat, 16n nhét, do léch ciing duge tinh toan
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dé 1am dau vao cho dir liéu phén loai. Cac anh sau
d6 dugc ghép kénh anh thong qua ham toBands()
trén nén tang Google Earth Engine. Danh sach cac
kénh anh dung cho phén loai dugc mo6 ta & Bang 2,
c6 tong cong 28 kénh anh duoc st dung 1am dau vao
cho mo6 hinh phén loai, trong d6 cac anh thang
07/2023 khong duge trich xuat do khong co anh
chup trén khu vuc trong khoang thoi gian nay.

Bing 2. Cic kénh anh sir dung 1am dau vao cho mé hinh phén loai

STT Kénh dnh Mo ta STT Kénh dnh Mo ta

i Chune R s v O g
2 i Chumnenmbi o yys G b
s i Cridpanme gl g gy G e gt
¢ v Chu et vy G e b
s wis Oridvanme gt g gy, Gl s ot
o s O gt oy vy G e oo
T v Cridvanme gl oy vy gy G e s
¢ v AU, gy G vt
) Vi Camumenemmth oy, Ganin i
0w O tngt Gl i v i
v O sy, Pt G i
2 v ket o, ohn et o
s wa Chumenmmeml )y, G e o
14 VV3 Gia tri tdn xa nguoc trung binh 28 VHuue Vi Bién d¢ dao dong trong nam trén

thang 3 trén phan cuc VV

phén cuc VH

2.3.3. Phan logi co giam sat

Trong nghién ctru, thuit toan Random Forest
dugc sir dung dé phén loai hién trang sir dung dat tai
khu vuc nghién ctru, day 1a mot phuong phap phan
loai phi tham s6 c6 kiém soat, dua trén hoc may va
da dugc ép dung hi¢u qua trong phén loai trén dix
liéu v€ tinh da thoi gian (Jin et al., 2018). So vdi cac
thuat toan phan loai hoc may khac nhu CART
(Classification and Regression Trees), SVM
(Support  Vector Machine), kNN (k-Nearest
Neighbors) va MLC (Maximum Likelihood
Classification), Random Forest da dat duoc Kkét qua
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t6t trong nhidu nghién ciru khac nhau (Abdel-
Rahman et al., 2013; Pratico et al., 2021).

Random Forest 14 mét tip hop cdy quyét dinh
(decision trees), trong do moi cdy duoc xem xét
danh gia doc lap dé xac dinh 16p muc tiéu cua timg
pixel (Dahhani et al., 2022). Cac thong s6 duoc thiét
1ap cho thuat toan Random Forest bao gom: (1) s&
lugng cay - 800, (2) s luong bién trén mdi lan chia
-22, (3) ty 1& thi — 0,9, (4) sd lwong niit tdi da - null,
(5) s6 lugng 14 tbi thiéu — 1 va (6) s6 hat — 0 (Sun &
Ongsomwang, 2023).
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2.3.4. Danh gia do tin cdy
Trong nghién ctru nay, ma trén sai s6 duoc sir
dung dé tinh toan murc d¢ phi hop giita két qua phan
loai voi dir liéu thyc dia theo 02 thong so: (1) do
chinh xac toan cuc va (2) h¢ s6 Kappa (Islami et al.,
2022).
T = S6 diém khio sat dung v6i két qua phan
loai/Tong so dieém khao sat (1)
_ (T-E)
=5 2

Trong d6: T 1a do chinh xéc toan cuc (%), E 1a
do chinh xac ngau nhién (%), K 1a h¢ s6 Kappa.

Theo Anderson et al. (1976), d¢ tin cdy cia két
qua phén loai 16p phu/str dung dat phai lon hon 80%,
va dugc danh gia theo Bang 3 (Congalton & Green,
1999).

Bing 3. Khoang gia tri danh gia két qua phan loai

STT D6 chinh xdc Gia tri Kappa
1 Kém K<0,2
2 Trung binh - kém 0,2=<K<04
3 Trung binh 0,4=<K<0,6
4 Tét 0,6 =<K <0,8
5 RAt tot 0,8=<K<1,0

S6 lugng mau dé danh gia d9 tin cdy duoc tinh
toan theo cong thirc c& mau ctia Cochran (1977) (3).
B9 dir liéu diém miu danh gia d tin ciy gébm 385
diém, duoc phan bd ngiu nhién tai khu vuc nghién
ctru.

Z7*p(1 -
e pe(2 p) 3

Trong do6: n 1a c& mau, Z 1a gia tri ngudng ctia
phén phoi chuén z = 1,96 (mg voi do tin cdy 95%, p
la xac suat Ivra chon 5%.

2.4. Panh gia tinh dé bi ton thuong

Phong vén néng ho

Nghién ciru di tién hanh phong van 100 nong ho
thugc 05 mo hinh canh tac néng nghiép chiu anh
hudng ctia xAm nhap man nham thu thap thong tin
vé thyc trang san xuét, kho khan va kha nang thich
g cta cac noéng ho trong diéu kién bién d6i moi
truong. Viée xac dinh sb lwong va co cdu miu duoc
xay dung dua trén myc tiéu nghién ctru, mirc do phd
bién ciia cic mo hinh canh tic trong ving nghién
ctru va y kién tu van cta can bo chuyén mon tai dia
phuong nham tap trung vao cac khu vuc bi anh
hudéng boi xdm nhap mén. Trong d6, mo hinh cay
1au ndm (budi, va sira, dira) chiém sé luong 16n nhat
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vé6i 35 ho, tiép theo 1a mo hinh rau mau (dwa héu, sa,
mia) v6i 20 ho. M6 hinh Ita — tom dugc phong van
10 hg, trong khi lia 2 vu va la 3 vu lan luot chiém
20 ho va 15 hd.

Dé phan tich muc do dé bi tén thuong trén cac
mo hinh canh tic nong nghiép do xam nhdp man,
nghién ctru da st dung chi s6 ton thuong duoc dinh
nghia boi Uy ban lién chinh phi vé bién doi khi hau
(IPCC). Trong d6, mirc do ton thuwong 1a chi sé tong
hop dugc danh gia dua trén 03 chi sd thanh phan
g6m d6 phoi nhiém, d6 nhay cam va kha nang thich
tmg (IPCC, 2007). Viéc dinh luong cac bién thanh
phan dugc thuc hién dua trén Bang 4, trong d6 cac
bién danh gia muc do duoc do luong bang thang do
Likert 5 mirc, v6i gia tri tir 1 dén 5.

D¢ phoi nhiém

Chi s6 phoi nhiém (Exposure - E) trong nghién
ctru thé hién mirc d6 tac dong ciia xdm nhap min
dén h¢ thong canh tac nong nghiép. BO chi s nay
bao g6m ba nhém bién phu: d6 min, hién twong thoi
tiét va dién tich bi anh huong, véi tong cong tam
bién thanh phan bao gom d6 man, thoi gian man,
phéan cép d6 man, thoi gian kho han, phan cép kho
han, d0 siu ngdp va tong thé dién tich dat nong
nghiép bi phoi nhiém (Le, 2017; Nguyen & Duong,
2018; Nguyen et al., 2023; Nguyen et al., 2024b;
Nguyen et al., 2024a).

Chi sb phoi nhiém c6 mbi quan h¢ ty 1¢ thudn véi
mirc d9 t6n thwong. Khi gid tri chi s6 cang tién gan
1,0, mirc d6 anh huéng cang cao, cho thdy hé thong
ndéng nghiép dé bi ton thuong hon trude tac dong
cua xam nhap man. Nguoc lai, gia trj cang the”ip, mirc
d6 ton thuong cang giam (Gallopin, 2006).

Do nhay cam

D9 nhay cam (Sensitivity - S) phan anh muc do
dé bj anh hudng cua cac yéu t6 khi xay ra xam nhap
min. Chi s6 ndy bao gdm hai nhém bién phu: bién
x4 hoi va bién sinh ké. Nhom bién x4 hoi gdm nam
bién thanh phan: (1) s6 lugng ngudi dan lam nong
nghiép, (2) s6 thanh vién thudc nhom yéu thé, (3) s6
ho ngheo, (4) mirc d6 tic dong clia xdm nhap man,
(5) kha nang dap ung nhu cau nudc tudi. Nhom bién
sinh ké gdm hai bién thanh phan: (1) thu nhap tur
néng ho va (2) san lugng tir san xuit néng nghiép
(Le, 2017; Nguyen & Duong, 2018; Nguyen et al.,
2023; Nguyen et al., 2024b; Nguyen et al., 2024a).

Chi s6 d9 nhay cam c6 tuong quan ti 1¢ thudn voi
tinh t6n thuong, khi chi s6 nay c6 gia tri cang tién
vé 1,0 nghia 1a muc d6 bi anh hudng boi ton thuong
cang cao va nguoc lai (Luers, 2005).
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Kha nang thich vrng

Kha nang thich img (Adaptive Capacity - AC) 1a
tap hop céc yéu té diéu chinh trong hé thong con
nguoi, ty nhién, xa hoi va co sé ha ting nham tmg
pho véi tac dong ctia xam nhdp man trong hién tai
va tuong lai. Bo chi s6 kha ning thich ing dugc xay
dung gdm bdn nhom bién phu: con nguoi, tu nhién,
x4 hoi va co sd ha tang, véi tong cong 16 bién thanh

Bing 4. By chi s6 danh gia tinh dé bi ton thwong
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phan (Le, 2017; Nguyen & Duong, 2018; Nguyen et
al.,, 2023; Nguyen et al., 2024b; Nguyen et al.,
2024a).

Kha néng thich Ung c6 mdi twong quan ty 1¢
nghich véi mue d6 ton thuong. Khi gia tri chi s6 nay
cang tién gan 1,0 thi kha nang thich tmg cang cao,
dong nghia véi mirc do bi ton thuong cang thap va
nguoc lai (Luers, 2005).

Bién chinh Bién phu Bién thanh phin DPon vi
Do man (E1) Pd man g/l
Thoi gian mén thang/nam
Phan cap d¢ mdn trong nim Mtc do
R . Hién tuong thoi  Thoi gian kho han thang/nam
B0 phoi nhicm (E) tiét (E2) Phan cap kho han trong nim Mtc do
Do sdu ngap cm
Dién bién thién tai Mirc do
Dién tich (E3) Dién tich bi anh hudng ha
S6 lwong ngudi dan lam néng nghiép Nguoi
Thanh vién thugc nhém yéu thé Ngudi
Xa hoi (S1) Ho ngheo Xép loai
Do nhay cam (S) Mtrc d¢ tac dong cuia xam nhép mén Mtc do
Kha ning d4p ing nhu cau nudc tudi %
. £ Thu nhép tir néng ho Tri€u don
Sinh ke (S2) San 1u’qr?g tur séngxuét nong nghiép Tén/ném/l?a
Do tudi chu ho Tudi
Thoi gian nong ho sinh séng tai dia phuong Nam
Trinh d6 hoc van Muc d6
Con nguoi (AC1) N?én t’h1'1’70 C}"la nong ho \:é xam r}hép {nén o Muc d6
T6 chuc ¢ dia phuong vé hoat dong san xuat nong A
A Co/khong
nghiép
Mirc d6 chia sé kién thirc vé xam nhép man Muc d6
Khé ning tiép can nguon thong tin chinh thong Mtc do
Ty nhién (AC2) Dién tich canp tac chiu du’qc tac dong xam nhap man Ha
Khi nang thich (mg il;i;lh sach ho trg giam thi€u do tdc dong xam nhép Cé/khong
(AC) S dot tap huén vé xdm nhap man cho néng nghié¢p S8 An/nam
Xa hoi (AC3) hang nam
Nhan thirc cua ndng ho vé tap hun nong nghiép Murc do
S6 tién vay dé phuc vu cho canh tac nong nghiép Triéu dong
Mirc d9 dap mg cua tién vay cho hoat dong canh tac Mtc do
Co sd ha téng thuy loi phuc vu cho san Xudt nong 51
. N nghiép 50 lugng
Co s6 ha tang S . L, oA o o
(AC4) C(,, gidi hora trong san X}lat nong ngh{@p L 7 %
Ty 1¢ dap ung trong phong chong thién tai dudi co s¢ %

ha tang

Chuan hoa so liéu

Gia tri chi sé clia cac bién thanh phém dugc tinh
toan dua trén s liéu thu thap tir phiéu diéu tra nong
ho va dugce chuan hoéa trudce khi tinh toan chi sb ton
thuong (IPCC, 2007). Qua trinh chuan héa gitp dua
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chc gia tri dinh lugng vé ciing mot thang do, dam
bao tinh nhét quéan khi so sanh gilia cac bién. Gia tri
chi s6 chuin héa cua cac bién dao dong trong
khoang tur 0 dén 1, dugc thuc hién theo cong thire

(4):
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Y= X - Xmin (4)

Xmax - Xmin

Trong d6: Y 1a gia tri chuin hoa cua bd bién
thanh phﬁn tai nong ho i, X la gia tri thyc cua bién
thanh phﬁn tai nong ho 1, Xmax va Xmin 12 gid tri 16n
nhét va nho nhit cta bién thanh phin trén tit ca nong
ho.

Tinh todn va phdn cdp ton thirong

Theo IPPC (2007), tinh d& bi ton thuong 1a mot
ham toan hoc (5) dwoc udc tinh dya trén 03 yéu t6
d6 phoi nhiém, do nhay cam va kha ning thich ung.
Trong nghién ctu nay, gia tri t6n thuong duoc tinh
toan dua trén cac bién chinh (cip 1) theo cong thirc
(6) (Swami & Parthasarathy, 2020):

V=f(,S, AC) (5)
V=E+S+(-AC (6)
Trong d6: V 1a chi s6 ton thuong, E 1a d phoi
nhiém, S 1a d§ nhay cam va AC la kha nang thich
ung.
Theo nghién ciru cua Nguyen et al. (2017b), mirc
do ton thuong dwoc phan thanh bon cap: thap, trung

105°36" 105°54"
| I
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binh, cao, rat cao. Cac ngudng gia tri twong ing vdi
tung cap do ton thuwong dugc trinh bay chi tiét &
Béang 5.

Bing 5. Phén cAp mitc dj ton thwong

STT _ Mikc d ton thwong Gia tri
1 Thap 0-0,25
2 Trung binh 0,25-0,5
3 Cao 0,5-0,75
4 Rét cao 0,75- 1,0

3. KET QUA VA THAO LUAN
3.1. Hién trang sir dung dit nong nghiép tinh
Séc Trang nam 2023

Két qua phan loai dwoc danh gia cho thiy do tin
cdy cao, vdi do chinh xac toan cuc dat 93,60% va h¢
s6 Kappa dat 0,92, khing dinh mirc d6 phu hop cia
két qua phan loai so véi hién trang thuc té. Hién
trang sir dung dét tinh Séc Tring nam 2023 dwoc
phan loai thanh 10 hién trang, bao gém: Iua - tom,
Iua 2 vy, l4a 3 vy, cdy hang ndm khac, cay lau nam,
nudi tréng thily san, séng rach, dit cong trinh xay
dung va rung (Hinh 2).

106°12
I

T = T

9°54
1
T

9°36"
1
T

BAC LIEU

9°18"
|
T

|
T
9€6

Chi dan

] RGHC cép huyén
Hién trang sir dung dit 2023
Lua - tom
Lta 2 vu
[0 Lta3 vy
Cay hang nam khac
W Cay lau nam
B Nudi trong thuy san
Séng rach

816

Bl Cong trinh xay dung

T T
105°36" 105°54

} Bl Rung
106°12/

Hinh 2. Bin d6 hi¢n trang sir dung dit tinh Séc Triing nim 2023
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Trong hién trang sir dung dat tinh S6¢ Trang nim
2023, cay lau nam 1a loai hinh canh tac chiém dién
tich 16n nhat, v6i 126.912,95 ha (38,70% dién tich
tw nhlen) (Hinh 3). Loai cay trong nay phan b rong
khap cac huyén, thanh pho nhung tap trung nhiéu
nhit ¢ huyén Ké Sach va Cu Lao Dung. Céc loai ciy
trong chu luc bao gdm sau riéng, chom chom, xoai,
mit, buoi, dugc canh tdic quanh ndm (Soc Trang
Provincial Statistics Office, 2023). Trong d6, dién
tich cdy lau nam tap trung nhiéu doc tuyén song
Hau, tai cac xa Xuan Hoa, An Lac Thon, An Lac
Tay, Phong Nam, Nhon M¥, Théi An Hoi, An My,
thi tran K& Sach va phia Bic Cti Lao Dung.

Ltialaloai hinh st dung dat 16n thi hai, trong do6
Iua 2 vy co6 dién tich 80.260,94 ha (24,47%), phan
bd chi yéu tai huyén Tran Dé, Long Phu, thi xi Nga
Nam va mot phﬁn cac huyén My Tu, Thanh Tri,
Chau Thanh, My Xuyén, ciing thanh phd Séc Trang.
Lua 3 vu chiém 43.463,47 ha (13,25%), tap trung
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cht yéu tai huyén Ké Sach va mot phan cac huyén
Chau Thanh, My T1, Thanh Tri, M§ Xuyén. Ngoai
ra, lia — tom luan canh c6 dién tich 1.658,70 ha
(0,51%), chii yéu phan b tai xd Gia Hoa 2 (huyén
My Xuyén).

Bén canh d6, dat cong trinh xay dyung chiém dién
tich 3.631,46 ha (1,11%), tap trung tai cac khu vuc
trung tdm thanh phd, thi trdn va cac xa/phudng dong
dén cu. Rung (bao g0m ring san xuat, phong ho, dic
dung) c6 tong dién tich 8.759,46 ha (2,67%), chu
yéu phén bd tai cac khu vuc ven bién thudc thi xa
Vinh Chau. Cay hang nam c6 dién tich 8.712,96 ha
(2,66%), voi cac loai cay trong phd bién nhu hanh
tim, cu cai, dua hau (Quan et al., 2013). Trong khi
d6, nudi trong thiy san tap trung tai cac huyén ven
bién nhu My Xuyén, Ct Lao Dung, Vinh Chau va
mot phan huyén Tran Dé, véi tong dién tich
34.159,00 ha (10,42%).
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Hinh 3. Thong ké dién tich hi¢n trang sir dung dét tinh Séc Tring nim 2023

3.2. Két qua tinh toan cic chi s6 thanh phin

Dua trén sb liéu vé d6 phoi nhiém (E), d6 nhay
cam (S) va kha ning thich tmg (AC) c¢6 thé thay mirc
d6 anh huéng ciia xAm nhap man ddi véi cac loai
hinh st dung dat c6 sy khac biét rd rét (Bang 6).

Céy lau ndm c6 d6 phoi nhidm va nhay cam thap
nhit (E = 0,45, S = 0,30), dong thoi c¢6 kha ning
thich g cao nhat (AC = 0,78). Diéu nay cho thiy
cay lau nam it bi anh hudng bdi xam nhép man nho
dac tinh sinh hoc ciing nhu diéu kién canh tac. Cay
dira c6 kha nang chiu mén tot, trong khi cac loai cay
c6 mui nhu sau riéng, budi, xoai thuong duge trong
¢ cac khu vue xa bién (Ké Sach), noi c6 ngudn nude
ngot 6n dinh. Mic du c6 thé chiu anh hudng trong
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nhitng ndm xam nhap man cyc doan, nhung thoi
gian nhiém man ngan cung h¢ thong dé bao bao vé
tot giup han ché tac dong tiéu cuc boi xam nhap
man.

Lua 2 vu (> 4 g/l) ¢6 dd phoi nhiém cao nhat (E
= 0,71) va nhay cam 1én (S = 0,54), phan anh mirc
d6 chiu tac dong manh tir xam nhap man. Du cé hé¢
thong dé bao hoan chinh gitp kiém soat mot phan
anh huong, nhung néu thoi gian nhiém man kéo dai,
tinh trang kho han c6 thé gy thiéu hut nguon nudc
tudi, lam giam ning suit cdy trong. Khu vue canh
tac laa 2 vu (> 4 g/l) phan bd tai Tran D¢, Long Phu
— nhiing dia phuong ¢6 vi tri gan ctra bién va séng
Hau, thudng xuyén tiép xtic v6i diéu kién xam nhap
man cao va kéo dai.
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Bang 6. Chi s6 phoi nhiém, nhay cam va kha
nang thich &ng trén tung hién trang

STT Hién trang E S AC
1 Cay hang nam khac 0,68 0,41 0,48
2 Cay lau nam 045 0,30 0,73
3 Laa2vu(>4¢g/l) 0,71 0,54 0,54
4 Laa2vu(<4gl) 045 049 0,51
5 Lua3 vu 0,43 041 0,38
6 Lua - tom 0,52 043 0,69

Lua 2 vu (< 4 g/l) c6 mic d§ phoi nhiém trung
binh (E = 0,45) nhung nhay cam cao (S = 0,49) va
kha ning thich img thap (AC = 0,51). Diéu niy cho
thay loai hinh canh tac nay van chiu anh huéng dng
ké tir xAm nhap mén, nhat 1a trong nhitng nam han
min kéo dai. Ving trong laa 2 vu (< 4 g/1) phan bd
& céc huyén ving triing (dia hinh thip) ctia tinh nhur
Thanh Tri, My T\, Nga Nam.

Lua 3 vu c¢6 mic d§ phoi nhiém va nhay cam
trung binh (E= 0,43, S = 0,41) nhung kha nang thich
g thap (AC = 0,38). Do canh tac ba vu moi nam,
mo hinh nay doi héi ngudn nudce tudi 16n, lam ting
nguy co ton thuong khi xdm nhap man va kho han
xay ra bit ngo va cuc doan (Ministry of Agriculture
and Rural Development, 2010).

Lua - tom c6 do phoi nhiém (E = 0,52) va nhay
cam (S = 0,43) ¢ muc trung binh nhung lai c6 kha
nang thich Gmg cao nhét trong nhém cay lua (AC =
0,69). Diéu nay phan anh mo hinh canh tac nay co
su linh hoat khi két hop giira nuéi trong thiy san va
canh tac lta vu Pong Xuin som (tir thang 9 dén
thang 12), gitip giam thiéu tac dong tidu cuc ciia xAm
nhép man vao thoi gian canh tac vu laa.

Cay hang nam c6 d6 phoi nhiém khé cao (E =
0,68), trong d6 d6 mén 1a mot bién thanh phan quan
trong, chiém gia tri cao do vi trf canh tac gan bién
(Vinh Chau, Tran D¢&) va bao quanh bai bién (Cu
Lao Dung). Mic du cdy hang nam c6 do phoi nhiém
cao, nhung murc d6 nhay cam cua chung lai thap (S
= 0,41) va kha nang thich ung véi diéu kién moi
truong la trung binh (AC = 0,48). Du nam gan bién,
loai hinh nay it chiu tac dong tryc tlep cua xam nhép
man nho s dung ngudn nudc ngam dé tudi. Tuy
nhién, vi¢c khai thac nude ngdm ngay cang gia tang
lam suy giam ngudn nude, anh huong dén san xuat
nong nghi€p (Department of Water Resources
Management, 2010).
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3.3. Tinh d& bi ton thwong béi xAm nhip min

Két qua phan vung tf)n thuong néng nghi¢p tinh
Soc Trang c6 03 cap: thap (0 <V <0,25), trung binh
(0,25 <R <£0,5), cao (0,5 <R <0,75) (Hinh 4).

Té6n thuong néng nghiép & tinh Soc Trang ¢ s
phan hoa rd rét gitta cac mo hinh canh tac, diéu nay
phan anh murc d9 thich (mg khac nhau v6i xam nhap
man va cac diéu kién bién doi khi hau cyc doan. Ton
thuong néng nghiép thap c6 chiém dién tich phan bd
16n nhat véi 81.974,33 ha (34,28% tong dién tich
hién trang néng nghiép). Tiép theo, ton thwong nong
nghi¢p trung binh c6 dién tich 37.256,71 ha
(15,58%). Cudi ctng, ton thuong ndéng nghiép cao
chiém dién tich 28.982,76 ha (12,12%) (Hinh 4).

Cu thé, ton thuong nong nghiép cao tap trung &
m6 hinh cdy hang ndm. Sy suy giam muyc nude
ngam va hién tuong nhlem man kéo dai trong twong
lai s& lam tang nguy co ton thuong trong cac ving
san xuat nay (Department of Water Resources
Management, 2010). Tuong tu, dién tich lta hai vu
¢ khu vyc ranh mén trén 4 g/1, ddc biét tai huyén
Tran D¢, cling d6i mat voi muc ton thuong cao do
nguy co thiéu nude tudi khi xdm nhap man dién ra
lién tuc.

Miic ton thuong trung binh duoc ghi nhan & cac
md hinh Ita ba vu va lta tom. Trong khi d6, m6 hinh
laa hai vu & khu vic ranh méan dudi 4 g/, cha yéu
tai Thanh Tri, Ngad Nam va My T, cling chiu muac
ton thuong trung binh do anh hudng tir diéu kién
bién ddi khi hau va ngudn nudc tudi han ché. D6i
v6i md hinh Ita tém, mirc ton thuong trung binh
dugc ghi nhan do ning suit thip cta vu lia trong
cac nam co tinh trang xdm nhap man tang cao va xay
ra som.

Nguoc lai, md hinh cdy 1au ndm cho thdy muc
ton thuong thap nhat. Cac loai cdy lau nim nhu
budi, vu slra va dira c6 kha nang thich ung cao voi
xam nhap man, nho vao hé théng ré sdu va cac bién
phap canh tac bén vitng. Piéu nay giup duy tri nang
suét 6n dinh ngay ca trong cac diéu kién thoi tiét cuc
doan, gbp phan dam bao sinh ké cho ngudi dan trong
Kkhu vire. Két qua nghién ctru phu hop voi cac nghién
cuu trude day ve ton thuong nong nghiép dudi tac
dong cua xam nhép man tai PBSCL, nhu nghién ctru
cua Nguyen & Woodroffe (2016) va Bui et al.
(2024). Theo d6, nhitng khu vuc gan cira séng va
giap bién c6 mirc d6 d& bi ton thwong cao hon so voi
céc khu vire nam sau trong dat lién.
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3.3. Pinh hwéng giam thiéu tic dong ciia
xam nhip man

Theo People’s Committee of Soc Trang
Province (2021), dudi tac dong cuia xam nhap man,
tinh Soc Tring dd va dang diéu chinh dinh hudng
phét trién nong nghiép theo hudng thich tng bén
virng. Ngudi dan chu dong chuyén déi muc dich sir
dung dét, giam di¢n tich tréng Iua, moé rong nudi
trdng thiy san va canh tac rau mau nhim néng cao
hiéu qua kinh té. Pdng thoi, cic néng ho thay dbi
lich canh tac, str dung gidng cdy trong chiu man dé
giam thiéu tac dong ti€u cuc khi d6 man cua dét va
nudc tang cao vao mua kho. Tai nhiéu khu vue, mod
hinh sén xuét ciing thay dbi dang ké, tir ba vu lua
trong nam chuyén sang mdt vu lta Kkét hop mét vu
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tom/cd, gitip tdi uu hoa ngudn nude va thich ing véi
diéu kién mai truong.

Theo dinh hudng phét trién ving sinh thi, viing
ngot it chju anh hudng cia xAm nhap man tiép tuc
duoc xac dinh 1a khu vue san xuét laa, thily san nude
ngot va cdy an trai. Trong khi d6, viing man - 1o ven
bién s& tap trung phat trién nudi trong thily san nude
man, nude 1o ca trén bo va trén bién, két hop khai
thac hai san bén viing. Déng thoi, viée khoéi phuc va
bao vé rimg ngdp man s& duoc diy manh nham duy
tri da dang sinh hoc, bao v¢é bo bién, phat trién mo
hinh néng - 1am két hop theo hudéng sinh thai, hiru
o va gin véi du lich sinh thai. D6i voi viing chuyén
tiép ngot - 19, dinh hudng phat trién 1a chuyén canh
va luan canh thiy san nudc lo vai laa, rau mau phu
hop véi diéu kién nguon nude theo mua.
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Tuy nhién, viéc chuyén ddi co ciu néng nghiép
sang nudi trong thily san ciing gip khong it thach
thirc. Trudce tién, chi phi ddu tu ao nudi cao khién
nhiéu nong ho gip khé khin trong tiép cén mo hinh
nay. Ngoai ra, viéc sir dung nudc ngam dé pha nudc
a0 nudi c6 thé 1am gia ting tinh trang xam nhdp mén,
gdy sut lun dat va suy giam ‘ngudn nude sach phuc
vu sinh hoat. Cung v6i sy diéu chinh trong san Xuét,
xu hudng str dung dat cling ¢6 nhiéu thay d6i. Dién
tich dét trong lua du kién glam do chuyen doi sang
dat phi ndng nghiép hodc cac loai cay trong c6 gia
tri kinh té cao hon. Dét trong cay lau ndm giam cham
do mot phin dugc chuyén sang mé hinh nong
nghiép khac hodc st dung cho muc dich phi nong
nghiép. Trong khi d6, dat danh cho cac loai hinh
néng nghi¢p khac, dic biét la ndong nghiép cong
ngh¢ cao, c6 xu huéng tang manh.

4. KET LUAN

Két qua nghién ctru cho thy hién trang st dung
dat ndng nghiép & Soc Trang nam 2023 bao gom 10
loai hi¢n trang, trong d6 cay lau nam chiém dién tich
16n nhat, tiép theo 1a Iua hai vy, Iua ba vu, va nu6i
trong thily san. Cay lau nam, cha yéu gém dira, cay
c6 mui va cac loai cdy an trai khac, c6 muc ton
thuong thdp nhat do kha nang thich tig cao va h¢
théng canh tac 6n dinh. Trong khi d9, lua hai vy, dac
biét tai cac khu vyc c6 d0 man trén 4 g/l nhu Tran
Pé va Long Phu, chiu ton thuong cao do phu thudc
nhiéu vao ngudn nude twdi. Mo hinh laa ba vu c6
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mirc ton thuong trung binh do d& bi anh hudng trong
nhitng ndm xdm nhép man cyc doan. Céc loai cdy
hang nam c6 mirc d§ t6n thuong cao, chu yéu do sir
dung nudc ngam dé tudi, diéu nay cang nghiém
trong trong boi canh ngudn tai nguyén nuwdc ngam
ngay cang suy giam. Nguoc lai, m6 hinh lia - tom
¢6 kha nang thich (mg tot hon nho tan dung duoc
diéu kién nude lg, gitip giam tac dong cua xam nhap
min dén san xudt nong nghiép.

Trude tinh hinh nay, Séc Trang dang co sy diéu
chinh manh mé trong dinh huéng phat trién nong
nghiép theo ving sinh thai, khuyén khich cic mo
hinh san xuit bén viing, giam dién tich lta ¢ nhiing
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