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Abstract: In recent years, the Mekong Delta - the downstream region of the Mekong River system
has experienced pronounced alterations in streamflow regime and sediment transport. Hydrological
monitoring data from stations reveal significant trends in water level and discharge at stations along
the main channels of the Tien and Hau Rivers, as well as their major tributaries, particularly in the
flood season. The amount of suspended sediment transported downstream has shown a decreasing
trend compared to the long-term average of previous decades. This paper applies the non-parametric
Mann—Kendall test in combination with Sen’s slope estimator to assess the trends in streamflow
characteristics (water level and discharge) and suspended sediment at two upstream stations of the
Mekong Delta: Tan Chau (in the Tien River) and Chau Doc (in the Hau River). The results indicate
a decreasing trend in water levels at both stations, with Tan Chau declining by 4.85 cm/year and
Chau Doc declining by 3.43 cm/year. At Chau Doc, maximum discharge (Qmax) decreased by 71.25
m?/s/year and average discharge (Qav.) decreased by 46 m?®/s/year, respectively, while discharge
trends at Tan Chau did not reach the 95% significance level.
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Phan tich xu thé thay d6i dong chay va bun cat lo lung
tai cac tram dau nguon song Cuu Long
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Tém tit: Nhirng thap ky gan day, dong bang song Clru Long — vung ha luu thude hé thong song Mé
Cong da cho thay rd nét nhiing b1en d6ng manh mé trong ché do dong chay va bun cat. Cac dir liéu
quan tric thiy vin & cac tram qudc gia va cac tram dung riéng cho thdy muyc nuée va luu luong
dong chay tai nhidu tram trén dong chinh séng Tién, séng Hau ciing nhu cac nhanh séng chinh c6
xu thé thay ddi dang ké, dac biét la trong mua 1. Déng thoi, lugng bun cat van chuyén vé ha du
ciing cho thay sy thay d6i (giam) nghiém trong so v&i trung binh nhiéu nam trude day. Nghién ctru
nay su dung phuong phép kiém dinh xu thé phi tham s6 Mann-Kendall két hop phuong phap Sen’s
slope dé danh gia xu the thay doi cac dic trung dong chay (muc nu6e va luu luong) va bun cat lo
limg (ham luong va tong lwong) tai 2 tram dau ngudn song Ciru Long 12 Tan Chau (song Tién) va
Chau Ddc (séng Hau). Két qua cho muc nudc tai 2 tram déu cé xu thé giam: Tan Chau giam
4.85cm/nam, Chau Péc giam 3,43 cm/nam. Xu thé luu luong tai Chau béc gidm 71,25 m*/s/nim
dbi v6i Qmax va 46 m*/s/nam d6i v6i Qtb; trong khi d6 Iuu luong tai Tan Chau khong dam bao mire
do tin cay 95%.

Tir khoa: dac trung dong chay, bun cat, song Ctiru Long, Mann-Kendal, Sen’s slope.

1. Mé dau

Pdng bang séng Ciru Long (PBSCL), con
goila mién Tay Nam B9, 1a vung chau thé ha luu
ctia hé thong song Mé Cong, nam & cyc Nam ciia
Viét Nam. Sau sap nhédp cac don vi hanh chinh,
hién nay PBSCL c6 6 tinh/thanh: Thanh ph
Can Tho (gdm Can Tho + Soc Tring + Hau
Giang), Tinh Vinh Long (gom Vinh Long + Bén
Tre + Tra Vinh), Tinh Pong Thap (gom Dong
Thép + Tién Giang), Tinh An Giang (g6m An

* Téc gia lién hé.
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Giang + Kién Giang), Tinh Ca Mau (gém Ca
Mau + Bac Liéu), va Tinh Tay Ninh (gdm Long
An + Tay Ninh). V&i dién tich trén 40 nghin km?,
chlem khoang 12% dién tich ca nudc, va dan s6
gan 20 tridu nguoi, day la ving ddng bang rong
16n nhit Viét Nam, dong thoi 1a trung tam kinh
té - xa hoi dic thu gin voi nong nghiép, thiy san
va song nudce [1, 2].

DBSCL c6 vi tri chién lugc quan trong ca vé
kinh t&, an ninh lwong thyc va qudc phong. Ving
nay dugc ménh danh 14 “vyga lua” cua ca nudc,
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doéng gop hon 50% san lugng lua, trén 65% san
lwong thiy san nudi trong va gan 70% san luong
trai cay. Ngoai ra, DPBSCL con la dia ban c6 hé
thdng song ngoi, kénh rach day dic, tao diéu kién
thuén loi cho glao thong thuy, phat trién thuong
mai, du lich va giao luu qudc té thong qua bién
bong va vinh Thai Lan [2-4].

Trong vai thap ky qua, PBSCL — vung ha luu
thudc hé thong song Mé Cong da cho thiy rd nét
nhing bién dong manh mé trong ché d6 dong
chay va van chuyén bun cat [3, 4]. Cac dur licu
quan trac thuy vin & cac tram quoc gia va cac
tram dung riéng cho thiy myc nudc va luu lwong
dong chay tai nhiéu tram trén dong chinh song
Tién, séng Hau ciing nhu cac nhanh séng chinh
¢6 xu thé thay doi (tang/giam) dang ké, dic biét
la trong mua 1t [1, 2]. DPong thoi, luong bun cat
véan chuyén vé ha du ciing cho thiy su thay doi
(giam) nghiém trong so v&i trung binh nhiéu nam
truge day [6-9]. Cac nghién ciru chuyén séu co
ban xac dinh nguyén nhan cta xu thé nay dugc
xac dinh la do tac dong tong hop ciia nhiéu yéu
td, trong d6 ndi bat 1a sy gia ting xay dung va
van hanh cac ho chira thuy dién ¢ thuong ngudn,
hoat dong khai thac cat quy mo6 lon trén cac
tuyén song, cung voi bién d6i khi hau toan cau
lam thay d6i ché do mwa — dong chay trong luu
vuc. Nhitng thay d6i nay khong chi 1am thay doi
quy luat dong chay tu nhién v6n c6 cia PBSCL,
ma con anh huong truc tlep dén su phan bd va van
chuyen buin cat — yéu t6 nén tang hinh thanh va duy
tri cau trac dia mao dong bang [4, 6-7, 10].

Su suy giam ngudn nudc va bun cat da va
dang gdy ra hang loat h¢ qua tiéu cuc d6i v6i hé
thong song ngoi va sinh ké tai PBSCL. Thiéu hut
bun cat khién cho qua trinh bdi tu giam sat, dong
thoi gia tang nguy co x0i 16 bo sdng, bo kénh, de
doa tryc tiép dén co so ha ting, nha cira va dat
san xudt ven séng. Hién tuong sat 16 khong chi
Xy ra voi tin suat cao hon ma con véi mirc do
nghiém trong hon, gy ton thét 16n vé kinh té —
xa hoi [6, 8-11] . Song song d6, ché 46 dong chay
bat thudng v6i bién do dao dong ngay cang kho
du béo, da 1am thay doi quy luat ngap lii va dong
chay mua kho. Nong nghiép — nganh kinh té cha
luc cia PBSCL dang d6i dién véi nhidu thach
thirc: mua vu kho bé tri hop 1y, ngudn nude tudi

ngady cang khan hiém, va qua trinh xdm nhap
min dién bién phtic tap, 14n sdu vao nodi déng.
Viéc thiéu hut phu sa khong chi anh huong dén
d6 phi nhiéu dat ma con lam suy giam ning suat
va chat lugng cdy trong. Ngoai ra, su thay doi
cua dong chay va bun cat con tac dong dén he
sinh thai thuy sinh, l1am suy giam nguon lgi thuy
san ty nhién — mot trong nhitng ngudn sinh ké
quan trong cua cu dan dia phuong [12, 13].

Truée thuc trang bién ddi siu sic ctia ché do
thiy van va bun cat, viéc nghién cuu, phan tich
va danh gia xu thé nay trén co s¢ khoa hoc va dir
ligu tin cdy tré thanh yéu cau cép thiét. Mot mat,
nghién ciru s& gitp 1am sang t6 cic co ché thuy
van — bun cat dang chi phéi su van dong cua hé
thong song ngoi va dong bang, tir 6 nhan dién
duogc cac yéu td tac dong cha dao trong bdi canh
bién doi khi hau va céc hoat dong nhan sinh. Mat
khac, két qua déanh gié c6 gia tri thuc tién to 16m,
cung cip co so khoa hoc cho cong tac quy hoach,
quan ly va khai thac hop 1y tai nguyén nude — dat
— cat, gop phan han ché rui ro sat 16 va bao dam
an ninh lwong thuc, sinh ké cho hang chuc triéu
nguoi dan DPBSCL. Déng thoi, viée hiéu rd xu
thé bién ddi dong chay — bun cat véi mirc d6 tin
cdy cao cling giup cac nha quén Iy chta dong hon
trong viéc xay dung cdc giai phap cong trinh va
phi cong trinh, nham bao vé dong bang, giam
thiéu thiét hai do thién tai va thich ung hi€u qua
v6i bbi canh phat trién méi. Do vay, nhiing
nghién ctru c6 hé théng vé xu thé thay ddi ché do
dong chay va van chuyén bun cét tai PBSCL khong
chi mang ¥ nghia khoa hoc, ma con 14 nén tang cho
cac chinh sach phat trién bén vimg toan ving.

Céc nghién ctru co ban vé phan tich, danh gia
xu thé cac dic trung khi twong — khi hau, thuy
vin va bun cat da dugc nghién ctiru kha nhiéu ca
trong va ngoai nudc va viéc st dung phuong
phap kiém dinh phi tham s6 Mann-Kendall két
hop xu thé Sen (Sen’s Slope) ciing dd dugc cong
ddng khoa hoc nghién ciru tmg dung rong rii.
Céc nghién ciru trong nuéc dién hinh nhu [1, 2,
14-19] da nghién ctru, phén tich va danh gia xu
thé cac dic trung khi tuong — thity vin nhu: nhiét
cuc tri, mua lon, ngap lut, xdm nhdp man,... &
cac tinh, khu vyc trong ca nudc nhu: thanh phd
HO6 Chi Minh [1, 2], khu vuc Tay Nguyén [17],
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DPa Ning [19], PBSCL [14-15, 22],... hay pham
vi ca nudc [16, 18]. Con trén thé gidi, cac nghién
ctru phai ké dén nhu 1a: F. Fernandez-Chacén va
cong su nghién ctru vé dic trung mua, nhiét do
& Tay Ban Nha [20]; U. Giiner Bacanli va cong
su [21] nghién ctru & Thd Nhi Ky; A. Mustapha
[23] nghién ctru xu thé chat lugng nudc mat; R.
Yadav va cong su [24] nghién ctru xu thé mua,
nhiét & Uttarakhand; J. Mallick va cdng su [25]
nghién ctru & Saudi Arabia; F. Aditya va cong su
[26] nghién ctru ¢ West Kalimantan; hay céc
nghién ciu cua A. Marsick va cong su, S.
Alashan va cong sy [27, 28] cling da st dung
phwong phép phi tham sé Mann-Kendall dé danh
gia xu thé cac ddc trung. TUr nhiing nghién ciru
cho théy tinh hitu dung va tin c@y khi sir dung
phuong phap nay dé danh gia va phan tich xu thé
bién d6i cac dic trung khi twong — khi hau, thuy
van, bun cat hay chat luong nudc song, ..

2. Co s& phwong phap va dir liéu

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

Nghién ctu st dung phwong phap kiém
nghiém phi tham s6 Mann - Kendall va Sen
slope dé danh gia xu thé thay ddi cac dic trung
dong chay (muc nudc, luu lugng) va bun cat
(ham lugng, tong luong) tai cic tram do dau
ngudn séng Ctru Long. DAy 1a phuong phap dénh
gia xu thé c6 do tin cay cao, hiéu qua va di duoc
Iira chon trong nhidu nghién ctru danh gia xu thé
[27-30].

Phuong phap kiém nghiém Mann - Kendall
[28] 1a phuong phap théng ké phi tham s6 dé
kiém dinh sy xuat hién cua Xu thé don diéu ting
va giam. Phuong phép nay rat phu hop dé phén
tich xu thé dit liéu theo thoi gian, khong yéu cau
bat ky gia dinh nao vé phan ph01 thong ké cua dir
liéu va co thé dugce st dung voi cac tap dir li€u,
bao gém cac khoang thoi gian ldy mau khong
déu va dir liéu bi thiéu [29]. Phuong phap thuc
hién so sanh d9 16n tuong dbi cua cac phan tur
trong chudi dir liéu, diéu nay co thé tranh duoc
cac gia tri cuc dai hodc cuc tiéu cuc bd cua chudi

gié tr. Néu gia thuyét co mot dit ligu theo chudi
tuan tur thoi gian (xi, X2, ..., Xn) VOI X biéu dién
so lidu tai thoi diém i thi mdi gia tri dir lidu tai
mdi thoi diém dugc so sanh véi cac gid tri trén
toan chudi thoi gian. Cac gia tri ban dau cua
thdng ké Mann - Kendall, S 12 0 (nghia 14 khong
cO Xu thé). Khi d6, chi s théng ké Mann -
Kendall S dugc tinh béi cong thuce (1):

n-1 n

SZZZ sign(x; - x;) (D

i=1 j=i +1
Trong do:
1 khi(x; - x;)>0
sign(x; - x;)=4 0 khi(xj - xi)=0
-1 khi(x; - x;)<0

Gia tri S > 0 chi xu thé ting, S < 0 chi xu thé
giam. Tuy nhién, can phai tinh toan xéac suit di
kém véi S va n dé xac dinh murc y nghia cia xu thé.
Phuong sai ctia S dugc tinh theo cong thure (2):

VAR(S)=% ln(n— 1) (2n+5)-

g (2)
Z t(t - 1) (24,+5)
p=1

Trong d6: g 14 sé cac nhom cé gia tri lap lai

(gidng nhau); t, 1a s6 phan tir thuéc nhom thi p.
Gia tri chuan héa Z cua S duoc tinh theo cac

cong thtrc (3) va (4):
S-1
Z:W,S>O 3)
V6iZ2=0,S=0
S+1
S<0 4

““IVAR®T]’

Z ¢ phan phdi chuin N (0,1) ding dé kiém

dinh chudi c6 xu thé hay khong véi muc ¥ nghia

cho truéc (trong nghi€én ciu nay dung
P_value = 0,05).

Hé sb tu twong quan tai do tré k duogc tinh
theo cong thire (5):

o Xy — X) (X — X)

"X X ©

ry =
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Voik =1 goi la ty tuong quan bac 1, de kiém
tra tu twong quan béc 1 (11) c6 y nghia thong ké
hay khong, str dung cong thirc nguong:

Ngudng = + 1,96v/n, v6i chudi n = 45 nam
twong duong 0,29.

- Néu |r| > 0,29 — chudi c¢6 ty twong quan
bac 1 dang ke, can hiéu chinh khi ding Mann—
Kendall.

- Neu |r1| <0,29 — khong co tu tuong quan
dang ké, co thé dung két qua Mann—Kendall goc.

Voi chu01 khong cé tu tuong quan dang ké,
gilt nguyén ket qua Mann—Kendall goc.

Dir liéu dé phén tich xu thé, nghién ctu sir
dung gia tri chuan sai.

Ngoal ra, Trude khi kiém dinh xu thé, nghién
clru da xac dinh chudi dir liéu c6 doc lap hay
khong. O day, nghlen ctru kiém tra ty tuong quan
bac 1 bang hé so 11 theo cong thirc 5.

Néu chubi c6 twong quan, phai khir truéde
bang phuong phap ‘pre- whltenlng dé tao chudi
mdi, sau do dung chu01 moi dé klem dinh. Viéc
nay gitp két qua klem dinh xu thé dang tin cdy,
tranh phat hién nham xu thé gia do chudi bi anh
hudng boi nhitng nam lién ke.

2.2. Phuong phdp xu thé Sen (S - slope)

Udc lugng Sen [30] dugc ding dé xdc dinh
do 16n cia xu thé chudi gia tri Q (d6 doc duong

xu thé), Q 1a median cta chudi n(n - 1)/2 phan tir
va duogc tinh nhu cong thirc (6):

Q=median {Xj_'.xi} (6)

voii=1, .., n-1; j>1i
Gia tri Q > 0 thé hién chuoi dir li¢u c6 xu thé
tang va Q < 0 th¢ hién xu thé giam.

2.3. Dit liéu tinh toan

S liéu str dung trong nghién ciru nay duoc
thu thap, xtr Iy va bién tap theo chudi thoi gian
tai hai tram thuy van ddu ngudn séng Ciru Long
1a tram T4n ChAu trén song Tién va tram Chau
Déc trén song Hau (Hinh 1), tit ca dir liéu trén
dugc thu thap tr Bai Khi twong Thuy van tinh
An Giang, gom:

- Dir liéu dong chay (Muc nudc va luu lugng
gio, ngay):

Giai doan 1985-2024 (40 nam) dé tinh toan,
danh gia dic trung chuin dong chay.

Giai doan 2000 — 2024 (25 nam) dé kiém
dinh va danh gia xu thé.

- Dit liéu bun cat (bun cat lo Iting):

Giai doan 1997 — 2024 (28 nam) dé tinh toan
cac déc trung bun cat.

10t . o £ 3
CHU GIAI ‘ BAN DO MANG LU'OI TRAM KHi TWONG THUY VAN TINH AN GIANG ‘
® oukmy { ‘s

VINH THAI LAN

CAM PU CHIA

DONG THAR |

CAN THO

CA MAU

TTITE

Hinh 1. Ban d6 khu vuc ddu nguon séng Ciru Long (tinh An Giang) va vi tri 02 tram Tan Chéu, Chau Pdc.



186 L. V. Ninh et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 41, No. 1S (2025) 181-194

Giai doan 2008 — 2024 (17 nam) dé kiém
dinh dé danh gia xu thé.

S6 di nghién ciru st dung cac giai doan khac
nhau nhu thé nay la:

- Déi véi sb lieu dong chay duoc do day du
tir nam 1985 dén nay, vi thé 13y toan b dir liéu
nay dé tinh dic trung chuan dong chay. Tuy vay,
sau mua Ia lich st ndm 2000 thi ca PBSCL va
dic biét 12 hai tinh ¢iu nguon An Giang va Dong
Thap (cii) da xay dung hé thng dé bao, cong
trinh diéu tiét 1t nén déc trung va xu thé s& khac.
Vi 1& d6, nghién ciru sir dung cac chudi thoi gian
véy dé nghién ctru.

-Pbi v6i s6 liéu bun cat lo lang, & Tan Chau,
Chau Déc duoc do tir 1997 dén nay, tuy nhién tir
1997-2007 chi do 02 thang luc 1ii 16n 1a thang IX
va X, con tir 2008 dén nay da do quanh nim. Vi
thé nghién ctru sir dung cac giai doan nhu trén dé
danh gid, phan tich.

3. Két qua - thao luin

Sau nhing budc dau tién danh gia dit liéu, cac
chuoi so liéu cho thay la dir li¢u dam bao tinh doc
lap, dap tng yéu cau kieém dinh theo chuoi thuc.

3.1. Ddc trung dong chay

- Muc nudc

Mua kiét @ PBSCL, tuy tinh hinh 1ii lut ndm
trude va két hop dién bién thuy triéu ¢ bién Dong
va bién Tay trong mua kiét nim sau ma cac dic
trung thity viin nhé nhat mua kiét c6 thé xuét hién
vao thang IV hodc dau thang V & muc cao hay
thap (Bang 1, Hinh 2).

Bang 1: Myc nu6c thip nhat nim (m) cac tram dau
nguon song Cuu Long

Tram HMinAve HuminMax HuinMin
Tan Chau -0,41 -0,18 -0,71
ChauPéc | -0,51 -0,28 -0,69

Trong giai doan 1985-2024, myc nudc mua
kiét cia song Tién va song Hau xudng mirc thap
nhat dudi chuan “00” tai Tan Chau la -0,71 m,
Chau DPéc 12 -0,69 m. Néu so véi muc nude thép
nhét ctia ndm kiét nhat v6i cac nam khéc thi ciing
chi chénh nhau trong khoang 0,30-0,40m, nghia
la do anh huong cuda thuy triéu, nén muc nudc

thip nhat nam ciia nim cuc kiét ciing khong
chénh léch nhiéu so v&i nam kiét it.

DIEN BIEN MUC NUGC THAP NHAT TRAM TAN CHAU - CHAU POC (1985-2024)

MUC NUGC (em)
>
—
—1 5
~
L
—

N i

Tin Chiu —ChauPoe

Hinh 2. Dién bién myc nuée thip nhat tram
Téan Chau va Chau Poc.

Bang 2. Muc nuéc cao nhat ndm (m) cac tram dau
nguoén song Cuu Long

Tram HnaxAve Hnaxmax HuaxMin
Tan Chau 3,87 5,06 2,55
Chau Péc 3,48 4,90 235

DIEN BIEN MI“( NUGC CAO NHAT TRAM TAN CHAU - CHAUDOC (1985.2024)
- VWV LA
NI4T Vil |
iy \V/ \//\
o 1Y M

Hinh 3. Dién bién muc nudc cao nhét tram
Téan Chau va Chau Poc.

Vao mua i, trong cac thang VIII, IX cac h¢
théng thoi tiét gdy ra mua hoat dong thuong
xuyén trén luu vyc song Mé Cong. Doi voi ving
ha luu, qué trinh gop 1 tir cac viung khac nhau
trén Iuu vue don vé 1a nguyén nhan chinh dé hinh
thanh 1 & dau ngudn séng Ciru Long. Chudi sb
liéu muc nude dinh 1 nam tr 1985 -2024 cua
cac tram doc song Tién va song Hau cho th?iy,
khu vuc phia trén Vam Nao da s6 Iii 16n nhit nim
xay ra vao thang IX, X; khu vuc phia dudi Vam
Nao do anh huong cta sy phén chia nude va thuy
tridu nén li 16n nhat nam xay ra mudn hon so véi
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phia trén Vam Nao khoang tir 10 ngay dén 01
thang (Bang 2, Hinh 3).

Tinh tr nam 1985-2024, tai Tan Chau vao
nam 2000 c6 muc nude dinh 1d 16n nhét 1a 5,06m
va muc nudc dinh I thip nhit xay ra nim 2015
1a 2,55 m, chénh I¢ch nhau 2,51 m; trén séng Hau
tai Chau Pdc dinh 1d 16n nhét 1a 4,90 m, thap
nhat 1a 2,35 m, chénh léch 2,55 m.

Chuén sai muc nudc trung binh nam tai Tan
Chau giai doan 1985-2024 1a 0,42 cm, tuy nhién
tor ndm 2012, myc nudc trung binh nam déu ¢co
xu thé thip hon TBNN, thip nhét 14 -79 cm (ndm
2020), va day cling 1a nam it nudc (Hinh 4, 5).
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Hinh 4. Chuén sai muc nudce trung binh tram
Tén Chau.
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Hinh 5. Chuén sai myc nudc trung binh tram
Chau boc.

Chuén sai myc nuéc trung binh nam tai Chau
béc giai doan 1985-2024 1a 0,30 cm, tor ndm
2012 muc nude trung binh nim déu c6 xu thé
thip hon TBNN, thap nhét 14 -49 cm (niam 2020),
va day cling 1a nam it nudc. Riéng nam 2017,

2018 c6 muc nudce trung binh cao hon 02 cm va
07cm, nam 2018 cling dugc xem 1a nam c6 dinh
[ii trung binh.

- Luu lugng

Lieu lwong, toc dé dong chay lii va kiét: Khu
vuc dau nguén, do c6 hién tugng chay tran nén
luu lugng 1 16n nhat nim xuét hién kha sém so
v6i muc nude 1i 16n nhat nam trung binh tir 2
dén 3 ngay (Hinh 6).
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Hinh 6. Luu lugng nude trung binh thang tai tram
Tén Chau va Chau Doc.

TONG LUQGNG NUGC TRUNG BINH MUA CAN TRAM TAN CHAU, CHAU
DOC GIAT BOAN TU NAM 2000-2024

2007
2008

B Tin Chén ¥ Chin Poc Nim

Hinh 7. Tong lugng nudc trung binh mua can
tai tram Tan Chau va Chau Doc.

Luu lugng 1 16n nhit nam cua séng Tién qua
mit cit Tan Chau ung vai cac tran 1l cuc 16n 1€n
t6i 27.000 m*/s va ciia song Hau qua mat cat
Chau Pdc xap xi 9.000 m?/s xuat hién vao dinh
diém mua 1ii 1a thang IX hodc thang X hang nam.
Tuy & khu vye dong bang, nhung do ap luc 1 rat
manh nén toc d9 dong chay 1ii 16n nhét séng Tién
c6 nam dat toi trén 2,70 m/s va trén song Hau 2,0
m/s (Hinh 7, 8).
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TONG LUQNG NUGC TRUNG BINH MUA LU TRAM TAN CHAU, CHAU
POC GIAI DOAN TU NAM 2000-2024
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Hinh 8. Tong lugng nudc trung binh mua 1i tai tram
Téan Chau va Chau Doc.

Trong giai doan 1996-2024, dong chay trung
binh qua song Tién tai Tan Chau c6 sy bién ddi
trong céac thoi ky, cac giai doan thiéu hut nhiéu
nhét tir nam 2003-2007, 2015-2016, 2019-2021.
Tuy nhién, dong chay qua séng Héu c6 cac giai
doan twong ty nhu séng Tién, nhung tir nim
2019-2024 déu thiéu hut, diéu nay cho thiy su
phan phdi dong chay qua song Hau trong nhiing
niam gan day giam dan (Hinh 9, 10).
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Hinh 9. Chuan sai Iuu luong va téng luong nudce
trung binh nam tai tram Tan Chau.
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Hinh 10. Chudn sai luu lugng va té)ng lugng trung
binh nam tai tram Chau DPoc.

3.2. Xu thé bién doi

3.2.1. Cdc ddc trung dong chay

- Muc nudc

Két qua kiém dinh Mann-Kendall xu thé bién
ddi cuia muc nudce tai Tan Chau va Chau Péc
duoc thé hién & Bang 1.

Bang 3. Két qua kiém dinh Mann-Kendall xu thé
muc nudc tai cac tram dau ngudn séng Ciru Long

Chi sb Htb ) Htb
Chau Boc Tan Chau

N 22 22
Min 97 94
Max 220 238
Mean 1432 159,9
Median 143,5 163
SD 32,14 38,49
M-K Test (S) -109 -129
Var(S) 35,44 35,31
Z -3,05 -3,625
P value 0,0011 0,00014
Sen’s slope -3,438 -4,857

Chu thich: SD - D¢ Iéch chudn; Var (S) - D9 léch
chuan cua S; Z - Gia tri chuan cuia S;
p-value - Mtrc y nghia.

Htb_TC
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Hinh 11. Xu thé bién d6i ctia myc nudc trung binh
(cm) tai Tan Chéu.

Két qua kiém nghiém xu thé muc nudc &
Bang 3 cho thiy két qua kiém dinh Mann-
Kendall cho gia tri S <0 ¢ ca tram Téan Chau va
Chau Déc, didu nay ching t6 lwong muc nudc
trung binh c6 xu thé giam. Két qua kiém dinh
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thong ké M-K test cho thdy tai Tan Chau co
P value  =0,0011 va  Chau  Ddc
(P_value=0,00014) théa man muc V
nghia P_value = 0,05 (xac suat sai lam loai I
khong qua 5%), nhu vay c6 thé khang dinh muc
nude trung binh tai Tan Chau va Chau Ddc c6 xu
thé giam (Hinh 11).
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Hinh 12. Xu thé bién di cua myc nudce trung binh
(cm) tai Chau Doc.

Xu thé Sen ciia myc nude trung binh tai Tan
Chau cho thdy Hy c6 xu thé giam rét rd rét voi
toc do giam 4,85 cm/nam, Hy cd giai doan
khoang 159,8 cm, Hy nim cao nhat 1a 238 cm

189

(xuat hién vao nam c6 i ky luc @ DPBSCL nam
2000), thap nhat 13 94 cm (ndm 2021), chénh
Iéch Hy, gilta ndm cao nhit va thap nhit 1a 144
cm (gan tuong dwong voi myc nude trung binh
nhiéu nam). Ngoai ra ¢6 thé thdy hon 10 nim gan
day myuc nudc trung binh tai Tan Chéu chu yéu
thap hon so véi myc nudc trung binh nhiéu nam.

Xu thé bién ddi (xu thé Sen) ctia Htb tai Chau
Péc tir thé hién trén, glong voi tram Tan Chau,
Hi» tai Chau Déc co xu the giam rd rét voi toe do
khoang 3,43 cm/nam, tdc do xu thé tai Chau Péc
gidm it hon so véi tai Tan Chau. Htb trung binh
nhiéu nim & Chau Ddc khoang 143,3cm, Hy
nim cao nhét 13 220 cm (xuit hién vao nim
2000) va thap nhat 1a nam 2021 (Hy khoang 97
cm), tuong tu nhu tai tram Tan Chau, myc nudc
trung binh & Chau Déc trong thdi doan tinh toan
thap hon so v6i trung binh nhidu ndm (trir cac
nam 2017, 2018) diéu nay cho thiy xu thé giam
ctia myc nudc & Chau Ddc cang thé hién 13 trong
nhimng nim gin day.

- Luu lugng

Cung v6i viée phan tich xu thé bién ddi cua
muc nude, bai bao tién hanh phan tich xu thé
bién d6i cua luu luong 16n nhat va luu lugng
trung binh tai TAn Chau va Chau Pdc.

Bang 3. Két qua kiém dinh Mann-Kendall xu thé luu lugng tai cac tram diu ngudn séng Ctru Long

Chi s6 Qmax Chau B¢ | Qtb Chau Béc Qmax Tan Chau Qtb Tan Chau
N 22 22 22 22
Min 4560 1470 18600 7960
Max 8370 3318 26800 12058
Mean 6331 2350 22514 10050
Median 6385 2412 22045 9910
SD 918.8 520 2527 1267
M-K Test (S) -73 -94 37 -31
Var (S) 35,46 35,42 35,44 35,46
z 2,03 2,626 1,016 -0,846
P value 0,02 0,004 0,155 0,199
Sen’s slope 71,25 -46,35 94,44 52,15

Két qua kiém dinh Mann-Kendall (S) vé
Qmax va Qu, Két qua klem dinh théng ké M-K
test cho thay tai Chau D¢ ca Qumax va th déu co
S < 0 thé hién xu thé giam, riéng dbi v6i Tan
Chau Qumax ¢6 S >0 (xu thé ting) va Qtb €68 <0
(thé hién xu thé giam). Tuy nhién xét vé muc y

nghia thong ké ciia kiém dinh Man-Kendal thi
Qmax Tan Chau (P_value = 0,155) va Qtb Téan
Chau (P_value=0,199) c6 P_value > 0,05 khong
thdéa méan muc tin cdy 95%, tic 1a phuong trinh
xu thé khong chit ch&. Tai Chau Péc Quax co
P _value = 0,02 va Qtb c6 P_value = 0,004) thda
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man mirc § nghia P_value = 0,05, nhu vy c6 thé
thay rang Quax VA Qp tai Chau Pdc co xu thé 16
rang, toc do xu thé cua Qmax va Qp tai Chau Déc.

Két qua thé hién xu thé bién doi cia Qmax
tai Chau DPdc, két qua cho thdy Qmax co xu thé
giam kha nhanh véi toc do khoang -71,25
m®/s/nim, tbc do giam cia Quma thé hién su
tuong ddng v6i mirc giam cua Htb tai Chau Pdc,
Qmax 16n nhat xuat hién vao nam 2011 véi luu
luong khoang 8370 m*/s ddy la nam c6 1t 16n &
PBSCL, Qmax nhé nhét xuit hién vao nam 2015
(nam c6 han han ky luc § PBSCL) véi luu luong
khoang 4560 m?/s chi bang khoang 54% so véi
nim 2011, nhu vdy c6 thé thiy luu lwong 16n
nhat xuat hién tring v6i nhimg nam c6 muc nudc
cao va co lii 16n 6 BDPBSCL.
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Hinh 13. Xu thé bién d6i cua 1u}1 luong cuc dai
(m?/s) tai Chau Poc.
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Hinh 14. Xu thé bién d6i ctia luu luong trung binh
(m*/s) tai Chau Doc

Déi v6i luu lwgng trung binh & Chau Péc, xu
thé Sen giam véi tbc d6 khoang 46 m*/s/nam, toc
d6 giam nay thap hon so vi Qmax tai Chau Pdc,
Qtb trung binh nhiéu nam khoang 2350 m*/s, Q
nim cao nhat 1 3318 m?/s (xut hién nam 2000)
va thap nhat 1a 1470 m?/s (nam 2020) chi bang
44% so v6i nam 2000. Luu luong trung binh
trong khoang 10 nam tr¢ lai ddy chu yéu thap
hon so véi trung binh nhiéu nam dic biét 1a cac
nim 2015-2016 va ba nam 2019-2021 Qy thip
hon so véi TBNN tir 30-37%, diéu niy phan dnh
thuc té luu luong nude dé vé Chau Pdc giam rd
rét trong nhiing nam gan day va muc nudc &
Chau Ddc ¢ xu thé giam rd rét.

Bang 5: Bang téng hop xu thé muc nudc, luu luong
0 tram dau ngudn sdng Ciru Long

bic trung Sen’s P_ Xu thé
slope value

g‘é"cc(léi;‘) 3,438 | 0,001 | Xuthégiam

Qmax , ,

Chau Poc | -71,25 0,020 Xu thé giam

(m’/s)

Qu Chau

Péc -46,35 0.004 | Xu thé giam

(m’/s)

Hy Téan

Chau -4,857 0,0014 Xu thé giam

(cm)

Qmax Tan Khong dam

Chau 94,44 0,155 bao y nghia

(m?/s) thong ké

Qo Tan Khong dam

Chau -52,15 0,199 bao y nghia

(m%/s) thong ké

3.2.2. Bun cat lo lung

- Ham lugng bun cat lo ling

Bun cat lo lting trong mua i (Thang IX, X
Giai doan 1997-2024).

Téng luong bun cat lo ling Tan Chau trung
binh 1a 20,2 triéu tin/nam. Xu thé giam 650
nghin tan/nam (2,3%/nam; 57,2%/25 nam);
Téng lwong bun cat lo limg Chau Pdc trung binh
la 2,52*%10° tdn/nam. Xu thé giam 40 nghin
tAn/nam (1,3%/nam; 32,5%/25 nam). So sanh Tan
Chau véi Chau Pdc, tong lugng 16n hon gip 8.0
lan; Xu thé giam nhanh gap 1,8 lan (Hinh 15).
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Hinh 15. Tong luong bun cat lo ling tai tram Tan
Chau va Chau Doc giai doan 1997-2024.

Téng lugng bun cat lo limg vé song Ciru
Long c6 xu thé giam 690 nghin tin/nim
(2,2%/nam; giam 55% sau 25 nim); Tong lugng
bun cét lo ling trung binh nhiéu nam (Thang IX,
X) 1a 22,7 triéu tin/nam, trong d6: 89% qua Tan
Chau, 11% qua Chau Déc.

- Bun cat lo ling hang nam (Giai doan 2008-
2024).

Ham luong bun cét lo ling 16n nhat nam tai
Tram Tan Chau xu thé giam 2,2%/nim
(31,3%/17 nam). Tram Chau Pdc xu thé giam
1,7%/mam (24,1%/17 nam). So sanh Tan Chau
v6i Chau Péc, xu thé giam nhanh hon 1,3 lan
(Hinh 16).
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Hinh 16. Nong d6 bun cat lo ling l6n nhit nam tram
Tan Chau va Chau Doc giai doan 2008-2024

Ham lugng bun cat lo ling trung binh nam
tai Tram Tan Chau xu thé giam 3,8%/mam
(53,0%/17 nam). Tram Chau Pdc xu thé giam
2,2%/mam (30,3%/17 nam). So sanh Tan Chau
véi Chau Ddc, xu thé giam nhanh hon 1,7 lan.

Luu lugng bun cat lo ling tai Tan Chau co
xu thé giam, cac giai doan thiéu hut nhiéu nhat

tr ndm 2015-2017, 2019-2022, ndm 2017 giam
nhiéu nhét 1a 898 kg/s. Tuong tu nhu song Tién,
trén song Hau tai Chau D¢ c6 xu thé giam, tuy
nhién niam 2021 1a nim giam nhiéu nhét, diéu
nay cho thay su do c6 phan phéi dong chay qua
song Hau trong nhitng nim gan day giam dan
(Hinh 17, 18).
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Hinh 17. Chuan sai luu lugng bun cét lo limg trung
binh ndm tram Téan Chau giai doan 2008-2024.

CHUAN SAILUT LUQNG CHAT LOLUNG TRUNG BINH NAM - GIAT BOAN 2008.2024
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Hinh 18. Chuan sai luu luong bun cat lo lung trung
binh ndm tram Chéau Doc giai doan 2008-2024.

Tong lugng bun cat lo limg hang nim tai
Tram Tan Chau xu thé giam 4,2%/nam (58,2
%/17 nam). Tram Chau Pdc xu thé giam
3,4%/mam (47,4%/17 ndm). So sanh Tan Chau
v6i Chau Péc, tong lugng bun cat lo limg 16n
hon gip 6,9 1an; co 87% qua Tan Chau va 13%
qua Chau Pdc. Xu thé giam nhanh gip 1,2 lan
(Hinh 18-21).

Két qua do dac va tinh toan vé bun cat lo
Itrng ctia song Mé Cong chay vao PBSCL qua 2
tram Tan Chau va Chau Pdc cho thiy xu thé
gidm nhanh ctia bun cat lo limg (ca 2 yéu t6 ham
lwong va tong lugng).
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Hinh 18. Tong lwong bun cat lo lung ndm tram
Chau boc giai doan 2008-2024.

TONG LUQGNG CHAT LO LUNG DBSCL
GIAI DPOAN TU NAM 2008-2024
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Hinh 19. Téng lugng bun cét lo ling nim tram Tan
Chau giai doan 2008-2024.
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Hinh 20. Chuan sai tong lwong bun cét lo limg trung
binh ndm tram Téan Chau giai doan 2008-2024.
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Hinh 21. Chuén sai téng luong bun cat lo lung trung
binh nam tram Chau Poc giai doan 2008-2024.

4. Két luan

Két qua nghién ciru cho thiy: gia tri dong
chay cac tram dau ngudn séng Ciru Long — noi
nhan nudc tr song Mé Cong vao BDBSCL co
luong phong phu, song phan b khong déu theo
thoi gian, mua 1ii tir thang V dén thang XI chiém
t6i 80-90% tong luong, mua kiét tir thang XII
dén thang IV nam sau chi c6 10-20% tong lugng.
Luu lugng nho nhit trung binh ngay hang nim
ctia séng Tién qua tram Tan Chau dao dong tir
1.100- 3.900 m?/s, cuia song Hau qua tram Chau
Ddc tir 250-600 m*/s. Luru luong nho nhét nam (Q
chay nguoc) cua song Tién khoang tir -5.000 dén
-19.000 m*/s; song Hau -1.800 dén -2.100 m¥/s.

Xu thé mue nudce trung binh tai TAn Chau va
Chau Ddc c6 xu thé giam rét rd rét (dam bao tiéu
chuan kiém dinh). Tai Tan Chéu c6 toc do giam
4,85 cm/nam, Hy ca giai doan phan tich giam
159,8 cm; tai Chau Déc c6 toc dd khoang giam
3,43 cm/nam, Htb cé4 giai doan phan tich gidm
143,3 cm.

Xu thé Iuu lugng 16n nhat va trung binh tai
Chau Déc giam rd rét va dam bao mirc ¥ nghia
kiém dinh va két qua cho thdy c6 xu thé giam:
Qmax giam 71,25 m?%s/nam, Qtb giam 46
m®/s/nim. Con xu thé luu lugng 16n nhit va
trung binh tai tram Tan Chau khong dam bao
murc y nghia kiém dinh, tuy nhién xu thé Qmax
ting 94,44 m®/s/mam va Qtb giam 52,15
m?/s/ndm.

Xu thé bun cat lo g tir 1997 dén nay: tong
luong bun cét lo ling trung binh nhiéu nim vé
PBSCL qua Tan Chau va Chau DPbc 14 22,7 triéu
tan/nam, trong d6: 89% qua Tan Chau, 11% qua
Chau Déc. Tong lugng bun cat lo limg vé song
Ctru Long co xu thé giam khoang 690 nghin
tan/nam (giam 2,2%/nam; giam 55% sau 25
niam); Nong d6 bun cat lo ling 16n nhat nam tai
Tram Tan Chau xu thé giam 2,2%/nim
(31,3%/17 nam). Tram Chau Pdc xu thé giam
1,7%/mam (24,1%/17 nam). Tong luwgng bun cat
lo limg hang nam tai Tram Tan Chau xu thé giam
4,2%/mam (58,2 %/17 nam). Tram Chau Pdc xu
thé giam 3,4%/nam (47,4%/17 nam).

Bai bio d tién hanh phan tich xu thé cac dic
trung dong chay & hai tram dau ngudn song Ciru
Long (noi tiép nhan ngudn nudc tir song Mé
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Cong) chay vé DBSCL tir s6 liéu thuc do & cac
tram co ban véi dir liéu dong bo va di dai. Két
hop véi viée sit dung phuong phap phan tich phi
tham s6 Mann-Kendal két hop Sen’s slope da
cho thay nhitng két qua sy thay d6i mang tinh xu
thé cua gia tri myc nudc 1a giam rd rét; trong khi
d6 luu lugng dong chay tai song Hau giam, song
Tién con phén tan; tong lwong bun cét lo ling vé
song Ciru Long c6 xu thé giam khoang 690 nghin
tan/nam (hon 1 nira ké tir 2000).

5. Thao luin

Nhirng két qua cong bd ciia nghién ctru nay
la minh ching rd nét va tin cay, co tinh thuc té
rat cao cho nhitng nhan dinh vé suy giam ngudn
nude (ca sb luong va bun cat) vé PBSCL trong
nhitng ndm gén day, dac biét 1a sau khi co hé¢
thng cong trinh khai thac phia thuong luu song
Mé Cong. Bay cling 1a nhitng dong gop hitu ich
cho cong ddng khoa hoc khi danh gia tac dong
clia cac yéu to khac nhau dén dong chay ving
DPBSCL, tir d6 c6 nhitng nghién ctru thiét thuc va
sat thyc tién hon. Tuy nhién, trong khuén kho bai
bao moi chi dung ¢ mot phuong phap ma chua
danh gia dén sy thay doi tir cac nude thuong luu
thong qua phan tich anh vién tham ciing nhu cac
dir liéu van hanh ho chira. Pay s& 1a hudng
nghién ctru tiép theo cua tap thé tic gia trong cac
cong b sau.

bong gop cua tac gia: Xay dung y tudng
nghién ctru: L.V. N., C. T. V.; Xir 1y s6 liéu: L.
V.N,N.T. G, C. T. V.; Viét ban thdo bai bdo:
L. V.N., C. T. V.; Chinh stra bai bao: N. T. G.

Lo1i cam on

Két qua bai bao 1a mot phan ndi dung cia
Luan an tién si cia NCS Luu Vian Ninh. Pong
thoi nhém tac gid cam on sy ho tro dit lidu tir dé
tai KHCN cip tinh An Giang: “Nghién ctru xay
dung thir nghiém hé théng canh bao sém nguy
co sat 16 do hién tugng thoi tiét cuc doan trén
nén tang tri tu¢ nhan tao”.

Lo1i cam doan

Tap thé tac gia cam doan bai bao nay 14 cong
trinh nghién ctru cia tap thé tac gia, chua duoc
cong bd ¢ dau, khong duge sao chép tir nhimng
nghién ctru trude day; khong co su tranh chap loi
ich trong nhom tac gia.
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