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Tém tat: Soc Trdng (cii) la tinh & cudi ngudn Séng Héu, tiép gidp vdi bién nén bj dnh hudng bdi triéu
cuong va xdm nhdp mdn (XNM). Tinh hinh XNM trén dia ban tinh dién bién khd phurc tap, mdn xdm nhdp
ngay cang sdu vao ndi déng lam dnh huwéng dén sén xudt, cdc viing ngot héa, méi trirong dét,... gdy khé
khdn cho sw phdt trién kinh té - xd@ héi cua tinh. Nghién ciru thue hién phdn tich xu thé XNM tai cdc tram do
trén dia ban Tinh Séc Trdng (cii) bdng phuwong phdp kiém nghiém phi tham sé (Mann - Kendall) va wdc lwong
xu thé Sen. Két qud nghién ctru cho théy, dé médn I6n nhét (Smax) tai cdc tram do phén I6n xudt hién véo
thdng 2 dén thdng 4 trong ndm, xu thé mdn tdng & 5/8 tram la Long Phu, Pai Ngdi, An Lac Téy, Soc Trdng,
Khdnh Hoa. Trong dé, xu thé mdn tdng cao nhét & tram An Lac Tdy va Long Phu tuwong trng vdi S 1én luot 1
136 va 92, nguoc lai tram Tran Dé va tram Thanh Phu c6 xu thé médn giam ré rét véi S tuong trng 1a -170 va
-80. Nguyén nhén la do viéc vén hanh cdc céng ngén mdn khu vire My Tu va Ngé Ném két hop vén hanh céng
du thuyén Ninh Qudi xg nwdc ddy mdn lam gidm d6 mdn phuc vu cdc hoat déng sén xudt d& ngdn mdn phén
nao dén khu virc tram Thanh Phu; ngodi ra tai khu vue clva séng Trén Dé chiju tdc déng Idn bdi gié manh nén
dé mdn tai ctra séng khéng qud cao nhwng d6 mdn lai xdm nhdp manh va séu vao trong cdc nhdnh séng
chinh nhu tai khu vwe cdc tram An Lac Ty va Long Phu. Tuy nhién, xét vé y nghia théng ké P - value cé a
< 0,1 chi cé 4 tram la Long Phu, Thanh Phu, Trén D&, va An Lac Téy dat yéu céu. Cdc tram con lai cd xu thé
tdng/gidm MK - test (S) nhung khéng théa mén mire y nghia o < 0,1. Nghién cttu cung cdp co’ s& quan trong
cho viéc hoach dinh cdc gidi phdp cdnh bdo s&m, phong ngtra rii ro cho cdc hoat déng phdt trién kinh té-xa
héi lién quan cdp nudc cha khu vuc.

Tir khéa: Phdn tich xu thé, xdm nhép mdn, kiém nghiém Mann - Kendall, xu thé Sen.

1. D3t van dé

S6c Trang (cli) 1a tinh & cuBi ngudn Song
Hau, thudc vung Dbng bang Séng Clru Long
co6 dién tich ty nhién 3.298,20 km? véi 11 don
vi hanh chinh bao gdbm: Thanh phé Séc Trang,
thi xa Nga Nam, thi xa Vinh Chau, huyén Chau
Thanh, huyén K& Sach, huyén My Tu, huyén Cu
Lao Dung, huyén Long Phu, huyén My Xuyén,
huyén Thanh Trj va huyén Tran D&. Bén canh do,
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Tinh Séc Trang (cli) con cé duwdng bd bién dai
72 km va 03 clra sdng |I&n 1a Dinh An, Tran Dg,
MY Thanh d6 ra Bién Dong [1]. Séc Trang (cii)
c6 dia hinh twong déi thap va bang phang, bi
phan ct bai hé théng séng, kénh, rach ching
chit va ti€p giap bién nén bj anh huwdng bai triéu
cudng (tir thang 10 dén thang 1 ndm sau) va
XNM (tlr thang 11 dén thing 5 nam sau) [2].
Tinh hinh XNM trén dia ban tinh dién bién kha
phtrc tap phu thuéc vao lvgng muwa hang nam,
lvgng nwdc trong mua can d6 vé va sy gia tang
muc nwdce tir bién vao dan d&n mdn xam nhap
ngay cang sau vao ndi déng lam anh huwdng dén
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san xuat, cac vung ngot hda (vung c6 dé bao va
céng ngan man khép kin nhung khéng c6 nguén
tiép ngot 6n dinh), moi trudng dat,... gy kho
khan cho su phét trién kinh té - xa hdi cua tinh
[3-10]. Cu thé, giai doan 2010 - 2018, tinh hinh
XNM dién bién rat phurc tap, gay ra nhiéu thiét
hai cho ngudi dan, dac biét la nam 2016. Theo
théng ké cda tinh [1], cdc huyén chiu thiét hai
nang né 13 K& Sach va My Tu v&i wdc téng thiét
hai 1én dén gan 1.000 ty dong. Theo d4, téng
dién tich canh tac cda nguoi dan bi thiét hai la
31.761 ha; trong do, dién tich bi thiét hai trén
toan tinh d&i véi lua nwdc 13 27.566 ha, mia 13
3.419 ha, cdy an trai bi anh hwdng 561 ha va 18
ha thdy san, tng thiét hai trén 30% la 24.709
ha cla 25.048. Khdng chi tdc dong manh dén
hoat dong san xuat ndng nghiép ma XNM con
anh hudng déng ké dén cac khia canh sinh hoat
cla ngudi dan. Vao dot cao diém mua khd dinh
diém khodng thang 4 - 5/2024, theo théng ké c6
khoang 19.355 hd dan bj anh huwédng thiéu nuwéc,
giam so v&i dot cao diém mua khé ndm 2019
-202013 24.394 hd va mua khé nam 2015 - 2016
la khoang 40.000 ho.

Xu th€ XNM sau hon va dd man cao hon,

nguyén nhan |a do dién bi&n bat thuwong cla qud
trinh XNM ciing nhu chua cé hé théng cdnh béo,
dy bdo sém XNM theo thoi gian va khéng gian
cling nhu cac diéu kién khach quan khac dan
dén cac thiét hai hang ndm [11]. Vi vay, nghién
clru nay tap trung phan tich xu th&€ XNM trén dia
ban Tinh Séc Trang (cii) bang phuwong phap kiém
nghiém phi tham s6 nham cung cap co s& quan
trong cho viéc hoach dinh cac gidi phap canh
bdo sém, phong ngira rui ro va cling nhuw phat
huy tét hon nita hiéu qua phong chdng XNM
cho cac hoat dong phat trién kinh t& xa hoi lién
quan cap nudc cha khu vye. Cac gidi phap cdnh
bdo sdm s& cung cap théng tin quan trong cho
cac nha quan ly, cac co quan chirc nang va nguoi
dan trong viéc dua ra cdc quyét dinh phu hop
lién quan dén quan ly tai nguyén nudc, ké hoach
san xuat néng nghiép, nudi trong thly san, cap
nwdc sinh hoat va céc hoat dong kinh té€ khac.
2. Béi twong va phuwong phap nghién ciru
2.1. Déi twgng nghién ciru

S6 liéu Smax tai cdc tram do phuc vu cho
nghién ctru duogc thu thap t&r Bai Khi tuwgng
Thay van Tinh Soc Trang (cd) [12]. Thong tin chi
tiét dwoc thé hién nhw Bang 1 va Hinh 1 sau:
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Hinh 1. So d6 vj tri cdc tram do tai khu vue nghién ciru
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Bdng 1. Danh sdch cdc tram mdn do phuc vu nghién ctru

STT Tén tram Do dai chudi dir liéu

1 Long Phu 1999-2012, 2016-2025

2 Dai Ngai 1999-2012, 2016-2025

3 Thanh Phu 1999-2012, 2014, 2016-2025
4 Tran Dé 1999-2025

5 An Lac Tay 1999-2011, 2016-2025

6 Séc Trang 2000-2012, 2014, 2016-2025
7 Khanh Hoa 2012, 2014, 2015-2022

8 Nga Nam 2012, 2014, 2016-2025

2.2. Phwo'ng phdp nghién ciru

2.2.1. Kiém nghiém phi tham s6 Mann - Kendall
(M - K test)

Nghién ctu s dung phuong phap kiém
nghiém phi tham sé Mann - Kendall va xu thé
Sen dé danh gia xu th& XNM tai cac tram do trén
dia ban Tinh S6c Trang (cli). Pay la phuong phap
danh gid xu thé c6 do tin cdy cao, hiéu qua va d3
duoc lwa chon trong nhiéu nghién ciru danh gia
xu thé [13-24].

Phwong phap kiém nghiém Mann - Kendall
[25] 1a phuwong phap théng ké phi tham sé dé
kiém dinh sy xuat hién clda xu hwdng don diéu
tang va gidm. Phuwong phap nay rat phu hop
dé phan tich xu huéng dir liéu theo thoi gian,
khdng yéu cau bat ky gid dinh nao vé phan phai
théng ké cta dir liéu va cé thé duoc sir dung
v3i céc tap dit liéu, bao gdbm cac khodng thoi
gian 18y mau khéng déu va dir liéu bi thiéu [26].
Phuong phdp thuc hién so sanh dé 16n twong
d6i cla cac phan tl&r trong chudi dit liéu, diéu
nay cé thé tranh dwoc cac gid tri cwc dai hodc
cuc tiéu cuc bo cta chudi gia tri. Néu gia thuyét
c6 mot dit liéu theo chudi tuan tu thoi gian (x1,

X2, ..., Xn) v&i xi biéu dién s8 liéu tai thoi diém i
thi mdi gia tri di¥ liéu tai moi thoi diém duoc so
sanh vdi cac gid tri trén toan chudi thoi gian. Cac
gid tri ban dau cta théng k& Mann - Kendall, S 13
0 (nghta la khéng cé xu thé). Khi dé, chi sé théng
ké Mann - Kendall S duwgc tinh bdi cong thive (1):

n—1 n
S= Z Z sign(x; — x;) (1)
=1j=I+1
Trong dé
Zkfli(Xj _Xi) >0
sign(xj —x;)= Ok]]i(X]' —XI') =0

—1 ki (x; — x7) <0

Gid tri S > 0 chi xu thé ting, S < 0 chi xu thé
giam. Tuy nhién, can phai tinh toan xac xuét di
kém v&i S va n dé xac dinh murc y nghia cla xu
hudng. Phuong sai cia S dugc tinh theo cong
thire (2):

8
1
VAR(S)=—= | n(n—D(2n+5) Z tp(tp — 1) (2tp+5) 2)
p=1
Trong d6: g 13 s6 cdc nhdm c¢d gid tri 1ap lai S-1
hau): £ 13 8 bhin tir thude nhém thi =, 5>0 (3)
(gidng nhau); t 1a s6 phan tir thuc nhém thir p. [VAR(S) 1/2]
Gia tri chudn Z ca S tudn theo dinh luat phan
phé&i chuan nhu cdng thirc (3) va (4): V6iZ=0,5=0
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=—, 4
[VAR(S) 1/2] @

2.2.2. Phwrong phdp xu thé Sen (S - slope)

Udc luvgng Sen [27] duwoc dung dé xac dinh
d6 1&n clia xu thé chudi gia tri Q (d6 ddc duwong
xu thé&), Q |a median cla chudin(n - 1)/2 phan ti
va duogc tinh nhu cong thirc (5):

X- _X.
Q = median {j—l} (5)

J—1
v&ii=1,..,n-1; j>i
Gid tri Q > 0 thé hién chudi dit liéu cé xu thé
tang va Q < 0 thé hién xu thé ting.
3. Két qua va thao luin

3.1. Kiém nghiém Mann - Kendall

K&t qua kiém dinh Mann - Kendall xu thé
Smax tai tram Long Phu, Pai Ngai, Thanh Phu,

Tran Dé, An Lac Tay, Soc Trang, Khanh Hoa,
Ngd Nam (Bang 2) cho thdy: Gid triS >0 &
5/8 tram thé hién phan I&n cac tram do man
cé xu thé man tang la Long Phu, Pai Ngii, An
Lac Tay, Séc Trang, Khanh Hoa. Trong do, xu
th& méan tang cao nhat & tram An Lac Tay va
Long Phu tuong rng vai S theo Cong thirc (1)
lan lwot 1a 136 va 92. Cac tram ¢6 xu thé man
gidm la Thanh Pha, Tran D& va Nga Nam; Tran
Dé la tram cd xu thé& gidm manh nhat.

Bén canh d6, xét vé khia canh y nghia thong
v@i d6 tin cdy 90% thi P - value c6 a < 0,1 loai bd
cac gia tri cuc doan, chi cé 4 tram la Long Phu,
Thanh Phu, Tran D&, va An Lac Tay dat yéu cau.
Cdac tram con lai ¢é xu thé tdng/giam MK - test
(S) nhung khéng thda man mircy nghia a<0,1.
Mtrc thdng ké y nghia a < 0,1 tai 4 tram |3 Long
Phu, Thanh Phy, Tran D&, va An Lac Tay lan luot
c6 cac théng s6 Var(S) - P - value la: 1623,33 -
0,024; 1831,33 -0,065; 2300,0 - 0,000 va 1426,0
-0,000. K&t qua kiém dinh Mann - Kendall xu thé
man tai 08 tram do trén dia ban Tinh S6c Trang
(cli) duwogc trinh bay nhu Bang 2.

Bdng 2. Két qud kiém dinh Mann - Kendall xu thé mdn tai 08 tram do trén dja ban Tinh Soc Trdng (cii)

S6 quan sat Gia' tri,, ,Gié trE{ Gia tt:i Do I%:Ch Gi.é Phuwongsai | Mircy
Tram (n3m) nho nhat | I&n nhat | trung binh | chuan | tri cha S nghia
(%o) (%o) (%o0) (%) S
Long Phu 24 10,10 23,10 16,87 3,18 92 1623,33 0,024
bai Ngai 24 5,50 14,20 9,53 2,32 15 1624,33 0,728
Thanh Phu 25 1,50 17,50 9,66 4,27 -80 1831,33 0,065
Tran Pé 27 18,30 36,80 25,24 5,53 -170 2300 0,000
An Lac Tay 23 0,30 8,00 2,88 2,34 | 136 1426,0 0,000
So6c Trang 24 0,30 9,50 3,96 2,36 27 1621,67 0,519
Khanh Hoa 9 7,30 24,90 14,96 5,23 16 92,0 0,118
Ngd Nam 12 0,10 23,20 10,11 7,55 -20 212,67 0,193

3.2. Xu thé woc lworng Sen

Xu thé& bién ddi Smax tai 4 tram |a Long Phu,
Thanh Phu, Tran D&, va An Lac Tay (Hinh 2 dén
Hinh 5) cho thdy: Tram Long Pha va An Lac Tay
c6 xu thé€ man tang vadi tdc dé gia tang lan luwot
13 0,1866 %o/ ndm va 0,1667 %o/nam. Nguwoc lai,
man cé xu thé gidm tai tram Thanh Phd va Tran
Dé vdi mirc gidm twong &ng 0,2292 %o/ndm
va 0,4733 %o/nam. Phuong trinh xu thé tai cac

tram Long Phu, An Lac Tay, Thanh Phi va Tran
Pé duwoc trinh bay nhuw Bang 3.

Xu th& Smax nam tai tram Long Phu, Long
Phu, Thanh Phu, Tran D&, An Lac Tay va Khanh
Hoa dwogc thé hién lan lwot tai Hinh 2 dén
Hinh 5.

Két qua tdng hop nhitng thang xuat hién
Smax tai 08 tram do Long Phu, Dai Ngai, Thanh
Phu, Tram Tran D&, An Lac Ty, Séc Trang, Khanh
Hoa va Nga Ndm dugc thé hién nhu Bang 4.

TAP CHi KHOA HOC BIEN P81 KHi HAU || =23
$6 36 - Thang 12/2025 || m—




Bdng 3. Phuwong trinh xu thé tai cdc tram Long Phd, An Lac Téy, Thanh Phi va Trén Dé

STT Tram do Phuwong trinh xu thé (%o)
1 Long Phu y=0,1866x + - 358,42
2 An Lac Tay y=0,1667x + - 332,60
3 Thanh Phu y=-0,2292x + 470,65
4 Tran bé y=-0,4733x + 976,05

Ghi chu: y la dé mén (%) va x la ném (ndm)

—o— Max (%) 5 —o Max (%)
—— Duimg xu hé Sen's slope —— Duimg xu hé Sen's slope
¥=0.1667x + 332,60

¥ =0.1866x + -358.42

Hinh 2. Xu thé Smax ndm giai doan 1999 - 2025 tqi Hinh 3. Xu thé Smax ndm giai doan 1999-2025 tqi
tram Long Phu tram An Lac Tay
Hinh 4. Xu thé Smax ndm giai doan 1999-2025 tqi Hinh 5. Xu thé Smax ndm giai doan 1999-2025 tai
tram Thanh Phu tram TrGn Dé
Bdng 4. Théng ké Smax va thdng xudt hién tai cdc tram do
Long Phu | PaiNgdi | ThanhPhii | TranDé | AnlacTay | SOc Trang | Khdanh Hoa | Ngd Nam
TT | Nam | Smax e | SMAX |y Smax | _ | Smax | | Smax | | Smax | | Smax | _, |Smax|
(%o) (%o) (%o) (%o) (%o) (%o) (%o) (%o)
1{1999| 153 |3 | 96 |2 |119 |3 (257 |3 | 1,8 | 3 RO pRR L kR Rk ek ] ok
2 12000132 |4 | 74 |4 80 |4 |1279|5| 06 | 4| 44 | 4 L T I
3 (2001|101 (4|55 (2| 42 |3(358|5| 03] 3 16 | 4 ChoR B I
4 2002|130 |4 | 87 |4 |148 |4 |334|5|06 |4 31 |3 ol Bl I
5 (2003|136 | 4| 82 |3 |108 | 4 (347 |6 | 05 |4 33 |3 ol B I
6 (2004|190 |4 | 131 |4 (154 |5 (30,74 |19 |4 | 44 | 4 ol B I B
7 (2005|193 |4 |106 |3 |175 |4 (368 |6 | 24 | 3| 49 | 4 R kT T
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Long Phi | PaiNgdi | ThanhPhi | TranDé | AnlacTay | S6c Trang | Khdnh Hoa | Ng3 Nam
TT | Nam | Smax T+ | SMAX | | Smax | _ | Smax | | Smax | . |Smax |, |Smax | _, |Smax|
(%) (%) (%) (%) (%) (%) (%) (%)

2006 151 4| 96 | 3| 98 | 4303|608 2 2,2 2 *ok AL xR ] kK
2007|1199 | 4 | 11,2 | 4 | 12,2 | 4 | 28,0 | 4 | 24 4 2,1 4 *k *k N o
102008 | 148 | 4 | 8,1 3 (116 |4 |235 ]| 3 0,8 3 2,3 4 *x ok k| R
112009 16,6 | 4 | 115 |4 | 9,1 4 1253 | 4 1,0 4 3 4 *k ok k| kX
12|12010| 210 | 4 | 116 |3 | 161 | 5| 266 | 4| 29 4 7,2 4 ok ok Hk | kk
1312011} 178 |3 | 11,1 |3 105 |5 |231]| 3 3,9 4 4 3 ok ok Rk
1412012| 168 | 4 | 84 |4 | 54 31209 |5 *ok ok 2 4 11,42 (221 | 4
16 (2014 | ** | **| x* | xx| 175 1186 | 6 *ok *¥*1.0,3 1 7,3 1 0,1 1
1812016 | 23,1 | 3 (138 | 3 | 135 |5 |274 | 3 8,0 4 9 31173 |5 (232 |5
1912017 | 16,7 | 2 | 7,2 2 5,9 51203 ]| 2 3,9 2 2,4 31133 |5 (170 | 4
2012018 | 13,7 | 4| 7,5 | 3| 8,3 5118,7 | 3 1,9 3 45 | 4 1139 | 4 | 150 | 5
212019138 |2 | 56 (2| 95 |4 ]|183| 2| 06 2 95 | 4 |10,5 | 4 26 |3
2212020 21,7 | 2| 142 | 2 | 133 | 4| 260 | 2 | 8,0 2 74 | 2 |249 | 2 83 | 4
2312021178 | 3| 94 |3 |11,2 |4 |232 |3 5,7 2 5,7 4 1186 | 4 52 |3
2412022 (16,2 | 3| 76 | 2 2,7 2 1196 | 3 3,3 2 2,7 31174 | 2 51 |4
2512023169 | 2 | 9,5 3 6,0 51205 | 2 5,2 3 1,7 5 *k **1.93 |3
2620241199 |13 | 89 [ 3| 80 | 6 |237 |3 | 45 3 44 | 5 ok **1 86 | 4
27 12025| 196 | 3| 10,5 | 3 | 4,2 51231| 3] 53 1 2,9 2 ok **1 48 | 5

Ghi chu: T* Thdng xudt hién Smax.
** Ndm ndm ngodi chudi di liéu phdn tich.

T&r ndi dung théng ké tai Bang 4 cé thé thay
rang, Smax tai cac tram do cé sy bién dong va
dién bién phic tap. Trong thoi ky quan trac
Smax phan |&n xuat hién vao thang 2 dén thang
4 va mot s6 tram Smax xuat hién vao thang 1,
thang 5 va thang 6 vdi tan suat thap.

4. K&t luan

Nghién clru d3 phan tich xu thé XNM véi cac
tram do trén dia ban tinh Séc Tranng (cli) vai
chudi s6 liéu tin cay va phu hop tir ndm 1999-
2025 (tuy tirng tram) bang phwong phap Mann
- Kendall va udc lwvgng xu thé Sen. Trong s6 08
tram dung tinh toan, chi c6 04 tram dat chuan
dé wdc lugng xu thé Sen. Nhin chung, d6 man
c6 xu huwdng gia tang & 5/8 tram va 3 tram c6 xu
hwdng giam theo s6 liéu d3 tinh toadn. Trong do,
tram Thanh Phu va Tran Pé cd xu thé bién ddi

Smax gidm rd rét so vdi tram An Lac Tay va Long
Phu nguyén nhan la do viéc van hanh cac céng
ngan man khu viwe My TG va Nga Nam két hop
van hanh cdng au thuyén Ninh Qudi xa nudc
day man lam gidm dd man phuc vu cac hoat
dodng san xuat d3 ngan man phan nao dén khu
vuwc tram Thanh Phu; ngoai ra tai khu vyc clra
séng Tran Pé chju tdc dong I&n bdi gid manh
nén d6 man tai clra sdng khdng qud cao nhung
d6 man lai xdm nhap manh va sau vao trong cac
nhanh séng chinh nhv tai khu vyc cac tram An
Lac Tay va Long Phu. K&t qua cta nghién clru
|3 tién dé co s& dé cac co quan quan ly duva ra
cac giap phdp canh bdo sém ciing nhw cac bién
phap phong nglra irng phd phlu hop trwdc tinh
hinh XNM ngay cang bién déng va dién bién
phtrc tap.
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Bén canh céc két qua dat dwoc, nghién clru nghién clru sé xem xét ap dung phuong phap
van con han ché& do dé dai chudi di¥ liéu chua phi tuyén trong danh gia xu th& XNM, nham lam
nhat quan. Trong cac nghién ctu tiép, nhdm rd cac bién déng phi tuyén theo tirng giai doan.

Dong gop cla tdc gid: Xéy dung y tudng nghién ciru: Cdn Thu Vin, Nguyén Trong Khanh, Lé Hodng
Nghiém; Xt ly s6 liéu: Tran Thi Thuy An, Dwong Thi Ngoc Thuy, 6 Huy Lap, Dwong Vin Tudn; Viét bdn thdo
bai bdo: Cén Thu Vén, Nguyén Trong Khanh; Chinh stra bai bdo: Cén Thu Vdn.

Lé&i c@m on: Két qud cda nghién ciru nay lId mét phan cua dé tai: “Xdy dung céng cu du bdo, cdnh bdo
xGm nhdp mdn va mé phdng lan truyén chdt 6 nhiém trén hé théng séng, kénh chinh & Tinh Séc Trdng” theo
hop ddng sé 31/HD-SKHCN cda Trwdng ai hoc Tai nguyén va Méi trudng Thanh phé H6 Chi Minh.

Lori cam doan: Tép thé tdc gid cam doan bdi bdo ndy la céng trinh nghién ctru cua tdp thé tdc gid, chua
duoc céng bé & déu, khéng duoc sao chép tir nhitng nghién ciru trude ddy; khéng cé sw tranh chdp loi ich
trong nhém tdc gia.
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Abstract: Saltwater intrusion (SWI) in Soc Trang Province (former), located at the downstream end of
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the Hau River and adjacent to the sea, is complex, with salinity increasingly penetrating inland, affecting
agriculture, freshwater resources, soil quality, and socio-economic development. This study analyzes SWI
trends at monitoring stations across the province using the non-parametric Mann-Kendall test and Sen’s
slope estimator. Results indicate that maximum salinity (Smax) at most stations occurs between February
and April. Increasing trends were detected at five stations: Long Phu, Dai Ngai, An Lac Tay, Soc Trang, and
Khanh Hoa, with the strongest increases at An Lac Tay and Long Phu (S = 136 and 92). In contrast, Tran
De and Thanh Phu showed decreasing trends (S = -170 and -80), primarily due to the operation of salinity
control sluices in the My Tu, Nga Nam, and Ninh Quoi areas, which reduce salinity and limit intrusion. At
Tran De estuary, strong winds maintain low salinity locally, though intrusion occurs further inland via main
river branches. Statistically, considering o < 0.1, only Long Phu, Thanh Phu, Tran De, and An Lac Tay showed
significant trends. This study provides a basis for developing early warning and risk prevention measures
related to water supply and socio-economic development in the region.
Keywords: Trend analysis, saltwater intrusion, Mann-Kendall test, Sen’s slope.

TAP CHi KHOA HOC BIEN DOI KHi HAU
S6 36 - Thang 12/2025

48




