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Tém tat: Nghién ciru nay phdn tich sw bién dong cdu triic miia va do léch dong chay giita tram Kratie
(Campuchia) va vimg ha lwu Pong bang séng Ciru Long théng qua cdc chi 6 thiy van SCI, If va 1d,
duea trén chuoi lwu heong trung binh thang giai doan 1980-2024. Két qud cho thay sau nam 2010, cdu
tric mua dong chay co su dich chuyén ré rét theo huwéng i ngan - kiét dai, phan dnh xu thé giam bién
do lii va gia tang dong nén miia khé. Chi s6 SCI gidm trung binh 10-15%, If giam 8-10%, trong khi Id
tang 30-40%. Tai Kratie, sy gia tang Id co y nghia thong ké (p < 0, 05) cho thdy co ché diéu tiét tw
nhién ciia Ho Tonle Sap dd suy yéu, lam thay doi chu ky tich - xa truyen théng va anh hiomg dén kha
néng bir meée mua khé cho PBSCL. Xu thé nay dong thoi lam ngdn thoi gian ngdp lit ti nhién va tang
nguy co thiéu mde, xam nhdp mdn trong miia khé. Trén co s¢ do, nghién ciru dé xudt can diéu chinh
quy trinh vdn hanh cong trinh thiy loi, cdp nhdt lich thoi vu nong nghlep, va tang cuong phéi hop lién
quéc gia trong chia sé div liéu va diéu tiét dong chay theo mia, nham duy tri cdn bang thiyy van va
thich vimg hiéu qua véi bién doi khi hdu trong leu viee Mekong.

T khéa: Cau triic mia; chi s6 SCI dong chay lii - kiét; Kratie; Tan Chau,; Chdu Déc; Ho Tonle Sap.

Summary: This study investigates the changes in seasonal flow structure and discharge asymmetry
between the Kratie station (Cambodia) and the downstream Mekong Delta (Vietham) using
hydrological indicators including the Seasonal Concentration Index (SCI), Flood Index (If), and
Dryness Index (Id), based on monthly discharge records from 1980 to 2024. Results reveal a
pronounced post-2010 shift toward shorter floods and prolonged low-flow periods, indicating reduced
flood amplitude and increased dry-season baseflow. The SCI decreased by approximately 10-15%, If
by 8-10%, while Id increased by 30-40%. At Kratie, the rise in Id is statistically significant (p < 0,05)
confirming a weakened natural regulation of the Tonle Sap Lake and a disruption of its traditional
filling-releasing cycle. This alteration reduces the lake’s buffering capacity and limits its ability to
sustain dry-season discharge to the Mekong Delta. Consequently, the duration of natural flooding has
shortened, and dry-season water stress and salinity intrusion risks have intensified. The findings
highlight the necessity to adapt hydraulic operation rules, revise agricultural cropping calendars, and
strengthen transboundary coordination for seasonal flow regulation and data sharing to sustain
hydrological balance and enhance climate resilience in the Mekong Basin.

Keywords: Seasonality; SCI; flood-low flow regime; Kratie;, Tan Chau; Chau Doc; Tonle Sap Lake.

1. GIOI THIEU val tro trung gian gitta vung trung luu va ha
luu, dac biét trong viéc duy tri ché do dong
chay mua kiét va lam phang dinh 1i tai Dong
bang song Ciru Long (PBSCL). Co ché nay
duoc hinh thanh nho sy dao chiéu dong chay
Ngdy nhan bai: 06/10/2025 dic trung cua song Tonle Sap, mot nhanh két
Ngay thong qua phan bién: 04/11/2025 o o ) A
Negay duyét dang: 27/11/2025 noi gitra ho va dong chinh Mekong tai Phnom

HO Tonle Sap dugc xem la hd diéu tiét tu
nhién 16n nhét trong luu vuc Mekong, dong
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Penh. Trong mua 1 (thang 7-10), khi muc
nuée tai Kratie vuot ngudng can bang thay

luc, dong chay tir Mekong dd nguoc vao Ho
Tonle Sap, tich trit khoang 60-80 km?® nudc;
dén mua kho (thang 1-5), qua trinh dao ngugc
xay ra, nudc tir hd xa trd lai dong chinh, gop
phan duy tri dong nén cho ha luu [1],[11].
Chinh vi vay, HO Tonle Sap 13 yéu t6 quan
trong bao dam an ninh ngudn nudc va sinh thai
cho ving dong bang ha luu [7],[15].

Trong nhiing thap nién gan day, co ché diéu
tiét tw nhién nay dang chiu anh huéng manh
mé tir bién d6i khi hau va chudi cong trinh
thuy dién trén thuong nguén, dac biét tai luu
vuc Lancang-thuong ngudn Mekong [8],[13].
Nhiéu nghién ciru cho thay su thay doi dang ké
trong bién d6 va thoi diém dinh-kiét tai Kratie,
thé hién xu hudng 11 dén muodn va rat nhanh
hon, dong thoi dong nén mua kho suy yéu
[2],[14]. Diéu nay kéo theo sy dich chuyén cu
tric mua tai ha luu Viét Nam, lam giam kha
ning bd sung ngudn nuéc ty nhién cho
DBSCL trong mua kiét va gia tdng nguy co
xam nhap man [4].

Bai bao nay ké thira cach tiép can cua cac
nghién ctru trudce, song tap trung vao viéc dinh
luong su bién dong cua cdu trac mua va do
léch dong chay gitta tram Kratie va khu vuc
PBSCL. Pé thuc hién, nghién ctru sir dung cac
chi s6 thong ké thuy vin dic trung cho tinh
mua gém: chi sb tdp trung mua (Seasonal
Concentration Index - SCI), chi s6 1i (Flood
Index - If) va chi s kiét (Dryness Index - 1d).
Toan by phan tich dugc thuc hién dua trén
chudi luu luong trung binh thang thuc do tai
ba tram Kratie, Tan Chau va Chau Pbc trong
giai doan 1980-2024, dugc chia thanh hai giai
doan dai dién: giai doan trudc nam 2010 (phan
anh diéu kién tu nhién twong di on dinh) va
giai doan sau nam 2010 (thé hién anh hudng
ctia van hanh chudi hd chira thuy dién thuong
ngudn va tac dong ciia bién doi khi hau). Muc
ti€u cia nghién ctru la nhan dién sy thay doi

trong cAu trac phan bd mua dong chay, danh
gia muc d¢ chénh 1éch gitra thugng va ha luu,
tir d6 dé& xuit ham y cho viéc diéu chinh lich
thoi vu san xudt nong nghiép va quy trinh vén
hanh hé théng cong trinh thay loi ving dau
ngudén PBSCL trong diéu kién thity vin dang
thay d6i nhanh chéng hién nay.

2. DU LIEU VA PHUONG PHAP
2.1. Dit li¢u

Chudi lwu lugng trung binh thing (m?/s) tai ba
tram Kratie, TAn Chau va Chau Ddc dugc su
dung cho giai doan 1980-2024, dai dién cho
mdi lién két thuy van gitra thuong luu song
Mekong va vung ha lvu BPBSCL. Dit liéu dugc
thu thap tir cac ngudn quan tric chinh thirc cia
Uy hoi song Mekong qubc té [12]. Toan bd
chudi duoc chuan hoa don vi (m?¥/s), kiém tra
sai 1éch va gia tri bat thuong, dong thoi dong
b theo lich thang (thang 1-12) nhim bao dam
tinh nhat quéan trong so sanh theo mua.

Pé phuc vu cho viéc phén tich bién dong theo
thoi gian, chudi sb liéu dugc chia thanh hai
giai doan dac trung: (1) Giai doan 1980-2009,
dai dién cho diéu kién thily van ty nhién, khi
tac dong cua cac hd chua thuong ngudn con
han ché; (2) Giai doan 2010-2024, phan &nh
bbi canh méi chiu chi phdi boi van hanh chudi
thuy dién trén dong chinh Mekong va tac dong
ctia bién d6i khi hau. Viéc phan tach hai giai
doan nay cho phép danh gid dinh luong su
thay d6i cua cdu trac mua dong chay, ciing
nhu xac dinh mac d6 dich chuyén va do léch
gitta thuong luu (Kratie) va ha Iuu (Tan Chau,
Chau Péc) trong hon bén thap ky quan tric.
2.2. Phwong phap

(i) Twong quan va hoi quy tuyén tinh theo
thang gitra thwong luwu-ha luvu

Véi timg thang m €{1,...,12}, thiét 1ap cap sd
liéu (Qxratie,my, QuNmy) cho cac nam y trong
ting giai doan, va tinh hé sd twong quan
Pearson:

50  TAP CHi KHOA HOC VA CONG NGHE THUY LO1 SO 93 - 2025



|  KHOA HOC

CONG NGHE

Zy(QKratie,m,y - QKratie,m)(QVN,m,y - QVN,m)

T =
\/Zy(QKratie,m,y - QKratie,m)2 \/Zy(QVN,m,y - QVN,m)2

va u6c luong md hinh hdi quy tuyén tinh
theo thang:

QVN,m:amQKratie,m,y+bm+ Em,y

Trong do, Qv 1 luu lugng tai Tan Chau/Chau
DPbc; u6c luong bang phuong phap binh
phuong t6i thiéu thong thudng, véi cac tham
$O am, bm, R%, RMSE va kiém dinh v nghia h¢
sd (mtc y nghia 0=0,05). So sanh d6 dbc am
giita hai giai doan bang kiém dinh tuong tac
hoic kiém dinh Chow cho thay d6i tham sd
theo thoi diém gay [3].

(ii) Xu thé mua kiét: kiém dinh Mann-Kendall
va do doc Theil-Sen

Pbi v6i mua kiét (thang 1-4), xay dung chudi
theo nim Xy. Ap dung kiém dinh Mann-
Kendall (MK) phi tham sé dé phat hién xu thé
don diéu [9],[6], va cong thirc nhu dudi day:

S = nz_:l z”: sgn(X; — X;)

i=1 j=i+1
1,néuz >0

vasgn(z) = { 0,néuz=0
—1,néuz<0

Gia st khong c6 gia tri trung lap 16n (néu co,

diéu chinh phuong sai theo Kendall), chuin
hoa S thanh Z dé suy luan y nghia (hai phia,
0=0,05). D6 dbc xu thé udc luong theo
Theil-Sen:

X, —X;

BSen = median( 1<i<j<n)

Pé giam anh hudng tu twong quan dén sai sb
loai I, ap dung tién xur 1y khir xu thé truge khi
lam tring theo Yue & Wang [18] hodc diéu
chinh phuong sai theo Hamed & Rao [5], sau
d6 thuc hién MK trén chudi dd hiéu chinh.
Tham s6 Bsen, khoang tin cay 95% (wéc lwong
bﬁng ndi suy bach phan vi cia cac cdp chénh
léch theo Sen [16]) va gia tri p cia MK cho
tung giai doan.

(iii) Chi $6 cdu triic mua: SCI, If. Id

Chuén hoa luu lugng theo ty phan thang:
Qm,

finy = —_my

12
=312 ) Z frmy =1
Zk=1 Qk,y m=1

Chi s6 tap trung mua (SCI) dua trén thong ké
vong tron (Markham[10]; Walsh &
Lawler[17]; 4p dung rdng radi cho dong chay
theo thang), vdi goc 6,m=2mm/12.

R. =

SCI€E[0,1], gia tri cang 16n cho thiy tap
trung mua cang cao (duong cong mua nhon
hon), va két qua tinh toan SCI theo tram va
theo giai doan.

Chi s6 lii (If): tong ty phan thang trong mua lii
dac trung (thang 7-10):

Iy = Z fmy
me(7,8,9,10)

12
12
y (2 fm,y€05@in)* + (Z fm,ySin®m)?, SCL, =R,
m=1
m=1

Chi s6 kiét (Id): tong ty phan thang trong mua
kiét dac trung (thang 1-4):

Id,y = fm,y

me(1,2,3,4)
Céac dinh nghia mua c6 thé didu chinh kiém
chting tinh nhay cam bang phén tich thay thé
cira s thang £1. So sanh phan bd If, 1d, SCI
gitra hai giai doan bang kiém dinh t hai mau
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[ KHOAHOC I INIIcTal=
(néu thoa gia dinh chuan/sai khac biét) hoic
Mann-Whitney U (phi tham s6), va tinh toan
co0 anh huong (Cohen’s d hodc Hodges-
Lehmann).

Thiét ké tinh todn theo giai doan

Toan bd cac buoc (i)-(iii) dugc thuc hién tach
biét cho 1980-2009 va 2010-2024 nham: (a) so
sanh d6 dbc hdi quy thuong-ha luu theo thang;
(b) danh gid xu thé mua kiét bang MK-Sen
trong tung giai doan; (c¢) dinh lugng dich
chuyén ciu trac mua qua gi trj trung binh cua
SCI, If, Id. Ngoai ra, gid tri trung binh duogc
trinh bay qua khoang tir phan vi (IQR) dé thé
hién do phan tan va kiém tra 46 6n dinh béng
phan tich nhay cam (thay d6i tap thang va loai
b6 cac nam cuc doan nhu 2016, néu cﬁn).

3. KET QUA VA THAO LUAN
3.1. Phin b6 mua va chi sé tap trung

Két qua trinh bay tai Hinh 1 cho thdy cau
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tric mua dong chay tai ba tram Kratie, Tan
Chau va Chau Ddc thé hién rd tinh phan hoa
mua, dic trung cho ché d6 thuy vin séng
Mekong chiu anh huéng manh cua HO
Tonle Sap. Trong giai doan 1980-2009,
dong chay tip trung chii yéu vao cac thang
7-10, chiém khoang 65-70% tong lugng
nam, trong khi thang 1-4 chi chiém khoang
10-12%. Dinh 1& xuat hién 6n dinh vao
thang 8-9, phan &nh vai tro tich nudc cua
Ho Tonle Sap trong mua mua va qué trinh
x4 bu nudc tu nhién vé ha luu trong mua
khoé [11,[7].

Tuy nhién, su so sanh gitra hai giai doan 1980-
2009 va 2010-2024 cho thady xu hudng dich
chuyén 13 rét trong céu trac mua dong chay.
Tai Kratie, dinh 11 c6 xu hudng xuit hién
mudn hon khoang mot thang (tir thang 8 sang
thang 9) va bién do gidm 3-4%, trong khi ty 1¢
luu lugng mua kho tang nhe.
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Hinh 1: Phdn b6 ty 1é thang fn, cho Kratie, Tan Chdu, Chdu Poc
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Sy thay d6i nay thé hién rd hon tai Tan Chau
va Chau Déc, noi ty 1& dong chay mua li
(thang 7-10) giam tir 65-68% xudng 55-60%,
dong thoi ty 18 mua kho (thang 1-4) ting tir
10-12% 1én 16-18%. Diéu nay phan anh su suy
giam tinh tdp trung mua (gidam SCI) va gia
ting dong chay nén mua kiét (ting Id), chu yéu
do tac dong diéu tiét ciia chudi hod chira thuy
dién thwong ngudn va bién d6i khi hau lam
thay doi nhip tich-xa tu nhién cta hé thong
[81,[13].

Nhiing thay d6i néu trén minh chimg cho su
suy yéu vai tro diéu tiét ty nhién ctia HO Tonle
Sap. Trudc day, hd c6 kha ning tich dén 60-80
km? nudc mua Ii va hoan trd khoang 20-25%
luong nudc mua kho vé ha luu, duy tri dong
nén 6n dinh cho PBSCL [7],[11]. Tuy nhién,
sau nim 2010, chudi cong trinh thuy dién trén
dong chinh va phu luu da lam gidm luong
nude tich trir va kéo dai thoi gian xa, khién
chu ky 1ii ngén - kiét dai tré nén rd rét [2],[15].

[__KHOA HOC
Hinh 1 ciing cho thiy bién d6 mua tai Tan
Chau va Chau Déc bi thu hep dang ké so véi
Kratie, phan anh sy cong huong gitra tac dong
thuong ngudn va bién ddi nodi tai trong ving
DBSCL (khai thac nuéc, bién ddi str dung dat
va khi hau). Xu huéng nay dan dén giam kha
nang bo sung dong nén, ting nguy co xam nhap
man va anh hudng truc tiép dén thoi Vu san
xuit nong nghiép, doi hoi cac bién phap diéu
chinh quy trinh van hanh cong trinh va lich thoi
vu thich tmg véi diéu kién thity vin méi.

Bang 1 tong hop ba chi sd dic trung cho ciu
tric mua dong chdy tai cac tram Kratie, Tan
Chéu va Chau Pbc gom: chi sb tap trung mua
(SCI), chi s lii (If) va chi s6 kiét (Id) cho hai
giai doan 1980-2009 va 2010-2024. Cac chi sd
nay duogc tinh tir ty 1€ luu luong thang iy theo
cong thic cia Markham [10] va Walsh &
Lawler [17], phan 4&nh mtc do tap trung dong
chay theo mua va su phan bd tuong dbi giita
hai pha li-kiét trong nam.

Bang 1: Chi sé SCI, If (lii), Id (kiét) theo giai doan 1980-2009 va 2010-2024

If Id
Tram Giai doan SCI Nhén xét chinh
(thang 7-10) | (thang 1-4)
Tap trung mua lii rd, dinh 6n
1980-2009 0,68 0,74 0,11 , )
dinh thang 8-9
Kratie -
Dinh lii thap, dich sang thang 9;
2010-2024 0,60 0,66 0,15 5 ]
Id tang khoang 35 %
Phan bd mua tuong dong
1980-2009 0,65 0,67 0,12 L = ]
Kratie, c6 d0 tré 1 thang
Tan Chau
Giam SCI 14 %, If giam khoang 9
2010-2024 0,56 0,58 0,17 B ,
%, Id tang khoang 42 %
; 1980-2009 0,63 0,65 0,13 Mua lii ngan, dinh thang 9
Chau Doc
2010-2024 0,55 0,56 0,18 Lii rt sém, Id tang khoang 38 %

Két qua dinh luong cing c¢d nhan dinh tir
Hinh 1 ring cdu trac mua dong chay dang
mat dan tinh tap trung tu nhién. Chi sé SCI
giam 0,08-0,10 tai ca ba tram, twong ing voi
muc suy giam 12-15 %. Chi sb If (dai dién

cho cuong do 1) giam 8-10 %, trong khi Id
(dai dién cho dd kéo dai dong chay kiét) tang
35-45 %. Xu thé nay phan anh sy phing héa
duong cong mua do tac dong tong hop cua
diéu tiét ho chura, bién d6i khi hau va thay
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ddi str dung dat trong luu vuc. Sy suy giam
SCI va If cling trung khop véi cac nghién
ciru gin day vé bién dong thuy vian ha luu
Mekong [2],[13],[15], khang dinh sy chuyén
dich tir ché do 1 cao - kiét sau truyén thong
sang lii ngdn - kiét kéo dai.

Ham ¥ thuc tién cua két qua nay 1a viée diéu
chinh quy trinh van hanh coéng trinh dau
nguodn, t6i vu lich thoi vu néng nghiép va
xdy dung chi s canh bio som vé nguy co
thiéu nudc mua kho. Viée tich hop céc chi sb
SCI, If, Id vao hé thdng giam sat ngudn nudc
PBSCL c¢6 thé trg thanh coéng cu hiéu qua
trong danh gia tic dong xuyén bién gidi va
hd tro ra quyét dinh trong quan Iy tai nguyén
nudc thich tmg voi bién d6i khi hau.

3.2. Dich chuyén céu tric mia sau 2010

Hinh 2 so sanh dudng cong phin bd luu
lugng trung binh theo thang gitra hai giai
doan 1980-2009 va 2010-2024 tai ba tram
dai dién cho chudi truyén din dong chay tir
thuong luu t61 ha luu (Kratie, Tan Chau va
Chau Déc). Bé dam bao kha ning so sanh
hinh dang, cac dudng cong di duoc chuin
hoa theo tong nam (tirc 1a xem nhu ty 1¢
dong gop cua ting thang). Nhin tong thé,
duong cong sau 2010 phang hon va léch pha
sang muon, thé hién ro dic trung dinh 1§
ngan hon - duoi kiét dai hon. Piéu nay ham
y gidm tinh tap trung mua (giam SCI) va tai
phan phdi ty phan dong chay tur thang i
sang cac thang can-kiét (tang Id), trong khi
ty phan mua li (If) suy giam.

Tai Kratie, giai doan sau 2010 cho théy dinh
duong cong dich mudn (tir thdng 8 nghiéng
sang thang 9) va bién d6 dinh thap hon so
voi trude 2010. Nhu vay, qua trinh ting
nhanh vao dau mua mua bi 1am phang, con
giai doan rut 1t ngin hon. Pay 1a ddu vét cua
diéu tiét thuong ngudn: cac hd chua gitr lai

mot phan dong lii dau mua, lam giam cudng
d6 va rat ngan thoi gian duy tri dinh, dong
thoi duy tri mot phan dong nén khi vao mua
kho, khién dudi kiét day va dai hon. Xu
hudng nay phu hop v6i ghi nhan gan day vé
tac dong tong hop cua phat trién thuy dién
trén dong chinh va phu luu Mekong cung
bién doi khi hau, vén da dugc nhan manh
trong cac nghién ctru khu vuc [2],[8],[13].

Phia ha luu, Tan Chau va Chau Déc, su thay
d6i ro rét hon: dinh 1ii thap hon va thu ngan
tr 3 thang dinh (7-9) con khoang 1-2 thang,
trong khi ty phan céc thang 1-4 ting so véi
giai doan trudc 2010. Piéu nay cho thay tin
hiéu diéu tiét thuong nguén dugc khuéch dai
khi truyén xudng ddng bang, dong thoi cong
huong vai cac yéu té ndi tai trong vung (quy
trinh van hanh cong trinh, thay ddi str dung
dat, va xu thé khi hau). Hé qua 1a thoi gian
ngap i rat ngan, mua kho dén sém va kéo
dai, 1am giam dong nén tuy nhién hd tro day
min va cap nude tudi trong vu Péng-Xuan.
Cac dic trung nay dong nhat véi két qua tur
Hinh 1 va Bang 1 (giam If, tang Id, giam
SCI), qua d6 cung ¢d nhan dinh vé sy suy
yéu chirc nang tich-xa ty nhién ciia H5 Tonle
Sap dbi voi ha luu trong hon mot thap ky
qua [7],[11],[15].

Vé ham ¥ quan 1y, Hinh 2 goi ¥ can dich
chuyén thoi vu va cira sd van hanh theo
hudng tich sém - xa sém ¢ dau mua Ii (dé
tan dung cac xung lwong ngin) va wu tién
tich trit/diéu tiét cho giai doan can-kiét
(thang 1-4). Viéc tich hop cac chi sd tin hiéu
mua (SCI, If, Id) vao quy tic van hanh theo
thang c6 thé giup thich tung linh hoat trudc
duong cong mua méi, dong thdi hd tro canh
bao sém thiéu nudc - xam nhap min &
DPBSCL khi dinh lii tiép tuc ngin va dudi
kiét kéo dai trong nhitng nam toi.
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Hinh 2: So sanh dwong cong mua trudc 2010 va sau 2010

Bang 2: Kiém dinh khac biét trung binh (t-test) cho nhém thang 1-4
va 7-10 giira hai giai doan

. Trung binh Trung binh Chénh ,
T Chi s6 t (Welch) | p-value | Y nghi
ram 10 1 10802009 | 20102024 | (trwée-sawy | 'Y eich) | p-value ) Y nghta
1d (1-4) 0,073 0,099 +0,026 278 00172] %
Krati If (7-
ate | 0() 0,727 0,700 20,027 2,08| 0,0510 i
1d (1-4) 0,122 0,230 +0,108 1,30 | 0,2349
Tan Chau | If (7-
) 0,585 0,584 20,000 0,02 | 09849
) 1d (1-4) 0,122 0,230 +0,108 1,30 02349
Chau I£(7
Péc ) ; 0,585 0,584 20,000 0,02 | 0,9849

Ghi cht: p < 0,05: ¢6 y nghia thong ké (*); 0,05

Két qua kiém dinh khéc biét trung binh (t-test
Welch) duoc trinh bay tai Bang 2 cho thiy c6 su
thay d6i dang ké trong phan bd dong chay mua
ki¢t va mua I gilra hai giai doan 1980-2009 va
2010-2024. Nhin chung, cac gia tri trung binh
ctia chi s6 Id (thang 1-4) ting 1én rd rét sau nim
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<p < 0,10: xu hudng cdn y nghia (1)

2010, trong khi chi sb If (thang 7-10) co xu
hudng giam nhe, phan anh qua trinh tai phan bd
dong chay theo hudng kiét kéo dai - 1 rat ngén.

Tai tram Kratie, kiém dinh t-test cho théy su
khac biét c6 y nghia thong ké dbi véi chi sb
Id (t = -2,78, p = 0,0172), trong khi chi sb If
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thé hién xu hudng can y nghia (p = 0,0510).
Diéu nay cho thdy sau nim 2010, ty phan
dong chay mua kho tang trung binh khoang
0,026 (tang 35%), trong khi ty phin mua li
giam tuong ung khoang 0,027 (giam 3-4%),
xu thé nay phan anh sy suy yéu trong kha
nang tich - xa tu nhién cua H6 Tonle Sap, do
anh huong cta chudi hd chira thugng ngudn
va bién doi khi hau, din dén su phing hoa
duong cong mua dong chay tai Kratie
[81.[2],[13].

D6i v6i hai tram ha luu Tan Chau va Chau
DPdc, cac kiém dinh khong cho théy su khac
biét co ¥ nghia théng ké (p > 0,2). Tuy nhién,
ca hai tram déu thé hién xu huéng Id ting
(khoang 0,108 tuwong duong 40%) va If giam
nhe, Mac du khong cé y nghia théng ké, su
bién dong nay mang tinh nhat quan vé&i két
qué phan tich duong cong mua ¢ Hinh 2, cho
thay 1ii rat sém, dong nén mua kiét duy tri dai
hon, va muc d6 diéu tiét cia hd Tonle Sap
giam dan khi truyén xudng ha luwu [7],[15].

Két hop v6i Bang 1 va Hinh 2, cac két qua
dinh lugng nay cung ¢d nhan dinh ré“mg sau
nam 2010, cdu tric mua dong chay toan hé
théng da dich chuyén 0 rét, dac trung boi:
(1) dinh Iii thap hon va ngin hon; (2) mua
kiét kéo dai va ting ty phan dong nén; (3) tinh
tap trung mua suy yéu (SCI giam 10-15%).
Nhiing thay d6i nay c6 thé duogc 1y giai boi
tac dong tong hop ciia hé thong thuy dién trén
lwu vye Lancang-thugng ngudn Mekong, 1am
thay d6i nhip dong chay tu nhién, giam xung
lugng dinh 11 va kéo dai thoi gian xa bu dong
kiét [14],[2]. Ngoai ra, bién d6i khi hau khu
vyc véi xu thé giam lugng mua dau mua va
tang bdc hoi ciing gop phan lam dich pha va
giam bién do 1t [11].

Tir goc do thue tién, két qua kiém dinh khang
dinh tin hiéu phi tuyén trong ché d6 mua cia
hé théng Mekong, dong thoi cung cip co so
khoa hoc cho viéc diéu chinh quy trinh van
hanh cong trinh va lich thoi vu nong nghiép

tai PBSCL. Cu thé, can uu tién tich trit sém
dau mua kho (thang 12-1) va xa diéu tiét linh
hoat vao giai doan chuyén mua (thang 4-5) dé
giam nguy co xam nhdp man va duy tri dong
nén sinh thai trong bdi canh 1i thip bat
thuong [4].

4. KET LUAN VA KIEN NGHI

Két qua phan tich chudi luu lugng trung binh
thang giai doan 1980-2024 tai ba tram Kratie,
Tan Chau va Chau DPdc cho théy su dich
chuyén rd rét trong ciu tric mua dong chay
ciia hé thong Mekong - PBSCL. Duéi tac
dong tong hop cia chudi hd chia thiy dién
thuong nguén va bién d6i khi hau, co ché diéu
tiét tw nhién ciia H6 Tonle Sap di suy yéu
dang ké, lam thay d6i dang ké nhip tich - xa
truyén théng cua hé thong, So vdi giai doan
truge nam 2010, cac két qué dinh luong cho
thdy tinh tap trung mua (SCI giam 10-15%),
chi sé 1a (If, thang 7-10) giam 8-10%, trong
khi chi s6 kiét (Id, thang 1-4) tang 30-40%,
Kiém dinh thong ké (t-test Welch) khang dinh
su khac biét c6 y nghia tai tram Kratie (p =
0,0172) ddi véi chi s Id, phan anh xu hudng
kéo dai dong chay mua kho va suy giam dong
i ty nhién, trong khi hai tram Tan Chau va
Chau DPbc du khong co y nghia thong ké
nhung van thé hién xu hudng tuong tu.

Nhimng bién doi nay cho thdy cau trac mua
dong chay cua toan hé théng dang chuyén dich
theo hudng lii ngan - kiét dai, dong nghia véi
viéc mat dan kha ning bu dong mua khé cua
Ho6 Tonle Sap va rat ngin thoi gian ngap tu
nhién cua dong bang. Su suy yéu nay khong
chi tic dong dén can bang thuy - sinh théi
ving H6 Tonle Sap ma con gy anh hudng sau
rong dén sinh ké, san xuadt nong nghiép va
nguy co xam nhdp man tai DPBSCL. Pay la h¢
qua dién hinh ciia qué trinh phi ty nhién hoa
dong chay, da duoc dé cap trong nhiéu nghién
clru gan day vé tac dong cia thuy dién va bién
d6i khi hau db6i v6i luu vuc Mekong

[81.[2],[15].
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Tir cac két qua thu duogc, nghién ciru dé xuat
mot sd kién nghi chinh. Thi nhét, can ting
cuong chia sé dir li¢u van hanh hd chira va dy
bao dong chay giita cac qudc gia trong luu vuc
Mekong, huéng t6i xdy dung co ché diéu phdi
linh hoat theo mua nham giam thiéu bién dong
dot ngdt va duy tri dong nén tdi thiéu trong
mua kho. Thur hai, cac quy trinh van hanh cong
trinh thuy loi & ving ha luu can dugc diéu
chinh thich tmg v6i cdu trac mua méi theo
huéng mé som - dong linh hoat dé tan dung
dong chay ddu mua, tich trit nuéc phuc vu san
xudt va giam thiéu ton that khi 1 dén mudn
hodc ngin bat thuong. Thir ba, cin xem xét
diéu chinh lich thoi vu nong nghi¢p, dac biét
d6i v6i vu Dong-Xuan, phu hop véi dién bién
xa4m nhap man va sy suy giam dong nén trong
mua kho, dong thoi tich hop dir liéu du bao
dong chay vao hé thong hd tro ra quyét dinh

TAI LIEU THAM KHAO

CONG NGHE

(DSS) trong quéan 1y canh tac. Cubi cing, viéc
duy tri vA mo rong hé théng quan tric dong
chay, myc nudc va chét lugng nude doc tuyén
Kratie - Tan Chau - Chau Ddc 14 rat can thiét,
nhim phuc vu xdy dung cac mé hinh thay
dong lyc - sinh thai (nhu MIKE 21, Delft3D)
dé mo phong chi tiét qua trinh lan truyén dong
chay va phan Gmg sinh thai trong diéu kién 1i
ngan, kiét kéo dai.

|  KHOA HOC

Nhin chung, cac két qua nghién ciru di gop
phan cung cdp bang ching thuc nghiém vé su
bién ddi cau triic mua dong chay trong hé thong
Mekong - DBSCL giai doan gan day, dong thoi
khang dinh nhu cau cap thiét phai tich hop yéu
t6 bién dong mua vao quan 1y tai nguyén nudc,
diéu hanh cong trinh va quy hoach san xuét
néng nghiép trong bdi canh bién do6i khi hau va
gia ting diéu tiét thugng ngudn.
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