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TOM TAT

Muc tiéu cta nghién cttu nay la danh gia xu thé bién dong muc nudc dudi dait (NDD) tang Holocene (qh),
Pleistocene thuong (qps), Pleistocene trung thuong (qp,,) va kha niang bé cap NDD tang gh tit nuéc mua tai
viung thuong nguon dong bang song Ctu Long. Cac phuwong phap duoc st dung gom: (i) kiém dinh Mann -
Kendall va xu thé Sen’s Slope cho muc NDP; (ii) phan tich va danh gia dac diém phan b6 mua; (i) tinh
toan luong nuéc mua bé cap theo Bindeman (1963). Két qua nghién ctru cho thdy, & giai doan nim 1995 -
2020, muc NDD c6 xu thé giam dan theo thoi gian va ltong mua co xu huéng ting vao mua mua, giam vao
mua kho nhung khong dang ké, nhiét do trung binh giai doan nam 1995 - 2015 c6 xu huéng tang. Két qua
kiém dinh Mann - Kendall va xu thé Sen’s Slope cho thiy bién dong muc NDD co6 xu thé giam. Su bién
dong (giam/tang) muc NDD cho thiy dugc mic do st dung nudc & cac ting chita nudc va nguyén nhan co
thé 1a do su phan bé mua (tap trung vao nhitng thang mua mua, mac du s6 ngady mua ¢ mua kho tang len
nhung khong dang ké). Muc nudc ting Holocene (gh) c6 kha nang duoc b cap tir nuéc mua.

Tt khoa: Suy gidm muc nudc, bo cap tang Holocene (qh), kiém dinh Mann - Kendall, Sen’s Slope, thurong

nguon dong bang song Ciru Long.

1. BAT VAN BE

Nudc dusi dat (NDD) 1a mot trong nhimg nguon
tai nguyén thién nhién quan trong, duoc khai thac va
str dung rong rai hau hét trén thé gioi [1]. Trudc sy 6
nhiém cta ngudn nudc mat, viéc khai thac, st dung
NDD dé dap ting nhu cau sinh hoat, hoat dong cong
cong, tudi tiéu, nudi trong thiy san ngay mot nhiéu
hon do NDD da duoc loc thdm va duoc coi 1a nuwoc
sach it bi 6 nhiém [2], [3]. Tt d6 xay ra tinh trang sut
giam dang ké muc NDD qua nhiéu nam, cht yéu la
cac tang Holocene (gh), Pleistocene thuong (qp;) va
Pleistocene trung thuong (qp,,) [4]. Péng bang song
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Ciu Long (BBSCL) véi dia hinh triing, ha luu cta
song Mekong cung véi song ngoi ching chit, day la
vung duoc danh gia l1a bi de doa nghiém trong béi
bién d6i khi hau (BDKH). Do canh tac nong nghiép,
nhtng hoat dong thuong ngay ctia nguoi dan va
BDKH khién ngudén nudc mat bi 6 nhiém [5], [6].
Ving thuwong nguon PBSCL c6 trit luong NDD doi
dao, c6 thé khai thac phuc vu san xuat cong nghiép,
sinh hoat, d6 thi héa hau hét ting chta nuoc duoc
khai thac nhiéu 1a qp; va gp,;. Tuy nhién, tang gh it
duoc khai thac do ndm 19 trén bé mat dé bi 6 nhiém
[7]. Trong d6, Pong Thap va An Giang la hai tinh
thuong nguon PBSCL nhung muc NDD van bi khai
thac nhiéu va c6 xu thé sut gidm nhanh. Nhin chung,
chat luong nguon NDD tai hai tinh nay kém do anh
huong ca vé hoat dong tu nhién va hoat dong ctia con
nguoi [8].

Muc tiéu ctia nghién ctu nay la danh gia muc do
suy giam muc NDD va kha nang bé cap cho tang gh,
truong hop nghién ctru tai ving thuong nguodn
PBSCL. Bién dong muc NDD & viing thuong ngudn
DBSCL duoc danh gia bang phuong phép kiém dinh
phi tham s6 Mann - Kendall Test va xu thé Sen’s
Slope. Phuong phap phi tham s6 duoc st dung do
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phuong phap nay ap dung duwoc cho ca chudi thoi
gian tuyén tinh va phi tuyén tinh [9]. Bén canh do,
muc NDD duoc b6 cap tir nhiéu ngudn khac nhau,
trong d6 luong mua 1a mot trong nhimg yéu t6 cé
kha nang bo cap cho muc NDD theo thoi gian[10].
Do d6, phuong phap cia Bindeman (1963) [11] duoc
stt dung dé danh gia kha niang b cap muc NDD tir
luong mua.
2. PHUONG PHAP NGHIEN CUU

2.1. Khu vic nghién ctu va tai lieu ding dé
nghién ctru

Vung thuong nguoén PBSCL trong nghién ctu
nay dugc giéi han béi dia giéi hanh chinh cda hai
tinh 1a Dong Thap va An Giang, co téng dién tich tu
nhién 6920,67 km?. Ving nghién cttu c6 7 tang chia
nudc gdom: Holocene (qh), Pleistocene thuong (qps),
Pleistocene trung thuong (gp.s) Pleistocene ha
(gp), Pliocene trung (n,?), Pliocene ha (n,}),
Miocene thuong (n,®). Tang qh, qp, va qp,; nam trén
cac tang con lai va ciing 1a tang c6 muc do khai thac
tir trung binh dén cao dé phuc vu cho cac hoat dong
ctua nguoi dan dia phwong, vi vay nghién ctu tap
trung vao tang qh, qp; va qps.

Trong nghién ciru nay, phuong phap phi tham s6
(Mann - Kendall Test) va Bindeman (1963) duoc st
dung @€ danh gia xu thé bién dong, su suy giam cao
do NDD va kha nang bé cap cho tang gh cta hai tinh

ndi trén [11]. Trong d6, phuong phap phi tham so
Mann - Kendall Test dung dé danh gia duoc xu thé
bién dong va su suy giam cao d0 muc NDD; phuong
phap Bindeman (1963) dung dé phan tich muc do
phuc hdi muc NDD tir lwvong mua.

Cac so liéu quan tric vé qua trinh bién dong
muc nuéc trong mot so tang chira nuoc tai cac diém
(tram) quan trac sau day duoc st dung dé nghién
cttu (Hinh 1).

() Tang gh: Q031010 (nam 1995 - nam 2020),
Q206010 (nam 1992 - nam 2020) thuoc tinh Déng
Thap; Q003010 (nam 1995 - nam 2020), Q20302T
(nam 1995 - nam 2020), Q203010 (nam 1995 - nam
2020), Q204010 (nam 1991 - nam 2020) thudc tinh An
Giang.

(i) Tang gps;: Q031020 (nam 1995 - nam 2020),
Q606020 (nam 2010 - nam 2020) thuoc tinh Déng
Thap; Q20302Z (nam 1995 - nam 2020), Q20402T
(nam 1998 - nam 2020), Q40702B (nam 2000 - ndm
2020), Q40702C (nam 2011 - nam 2020), Q407020
(nam 2000 - nam 2020), Q408020 (nam 2000 - nam
2020) thuoc tinh An Giang.

(iii) Tang qp,5: Q206020 (nam 1992 - nam 2020)
thuoc tinh Pong Thap va Q20402Z (nam 1998 - nam
2020), Q203040 (nam 1995 - nam 2020) thudc tinh An
Giang.
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Hinh 1. Khu vuc nghién ctru va vi tri cac tram quan traic NDD

(Ghi chi: Q031010 Ia ma coéng trinh quan trac NDD. So' licu muc NDP (nam 1995 - nam 2020) iy tir
Cong thong tin dir liéu quan trac, du bdo, canh bdo tai nguyén nudc)

Cac s6 lieu quan trac cho thay trong nhitng tang
chita nudc cta ving nghién ciru thi 3 tang gh, qp; va
qp.s ¢6 xu thé gidm, dac biét 1a tang gh, tuy it bi khai
thac do khong 6n dinh vé chét lwong nudc nhung
muc NDD van cé xu thé gidm dan theo thoi gian.
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Nhitng nam 1996, nam 2000, nam 2001, nam 2002 va
nam 2011, Pong Théap phai hing chiu nhitng dot la
16n khién myc NDD ¢ nhitng ndm nay ting cao do
tang kha nang bé cap NDD. Tuy nhién, nhitng nam
1998, nam 2010, nam 2015 va cac ndm gan day muc
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NDD c6 xu huéng ha thap do han han. S6 liéu cta
nghién ctru nay bao gom: muc NDD (nam 1995 - nam
2020), lwong mua (nam 1978 - nam 2018), luwong boc
hoi (ndm 2015), nhiét do thap nhat (ndm 1995 - nam
2015), nhiét do cao nhat (ndam 1995 - nam 2015),
nhiét do trung binh (ndm 1995 - nam 2015).

2.2. Kiém dinh phi tham s6 Mann - Kendall Test
(M - K Test) va xu thé Sen’s Slope

221 Kiém dinh phi tham s6 Mann - Kendall
Test (M - K Test)

Xét chudi gia tri Xy, X,, X;... X,q, X, biéu dién n
diém di liéu, trong d6 x; 1a gia tri dir liéu tai thoi
diém j. Khi d6 chi s6 thong ké M - K S duoc tinh boi
cong thue (1):

n=1 n

SZZ Z sign(x;—x,) (1)

k=1 j—k+1

1 khix;, —x, >0
sign(x, —x,)=10 khix, —x, =0 #)]
—lkhix, —x, <0

Trong do: gia tri S > 0 chi xu thé tang, S < 0 chi xu
thé giam. Tuy nhién, can phai tinh toan xac suat di
keém voi S va n dé xac dinh muc y nghia cia xu huong.
Phuong sai ctia S duoc tinh theo cong thie (3):
S-1

JVar(S)

7=<0

khiS >0

khiS =0 3)
S+1

JVar(S)

Véi Var(S) la phuong sai cta S, duoc tinh boi
cong thuac (4):

Var(S) =% n(n—1)(2n+5)->"t,(t,-1)(2t,+5)

@

Trong do: g 1a s6 nhém, méi nhom 1a mot tap cac
phan tir ctia chudi c6 cung gia tri va t, 1a so cac phan
ttr thuoc nhom p. T 1a gia tri danh gia xu thé tang hay
giam, c6 phan bo chudn hoa N(0,1). Gia tri t duong
thé hién chudi c6 xu thé ting, t am thé hién chudi co
xu thé giam. Do 1€ N(0,1) nén viéc kiém nghiém
chudi c6 xu thé hay khong tré nén don gian. Trong
nghién cttu ndy, cac gia tri xu thé duwoc chi ra voi
muc y nghia 10%, nghia 1a xac suat pham sai 1am loai
11a 10%.

khiS <0
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2.2.2. Kiém dinh xu thé Sen’s Slope

Sen’s Slope duogc dung dé xac dinh do lon cia xu
thé chubi Q (d6 doc duong xu thé), dung woc luong
Sen. Q 1a median ctia chudi n(n-1)/2 phan t&, xac
dinh theo cong thic (5):

X T
QO =median< — , )
j—k
voi k=1, 2,..., n-1; jk. Q > 0 chudi xu thé ting va
nguoc lai.

2.3. Phan tich kha ning bé cap NDD tir nuéc
mua

Phuong phap do Bindeman (1963) [11] dé ra
duoc 4p dung dé phan tich kha nang b6 cap NDD tir
nudc mua cho ving nghién ctu, phuong phap nay
duogc st dung kha phé bién [12], [13], [14]. Luong
nuoc b cap cho cac ting chira nuéc hay con duoc
goi la tri luong dong duoc tinh toan theo cong thic
(©6):

Ope =FxW,_ ©)

Trong d6: F 1a dién tich 10 ctia ting chta nudc
(m?. Tinh toan phan dién tich 16 can ct theo ban do
dia chat thay van - dia chat cong trinh (ty le 1:
50.000), tang chita nudc 10 trén bé mat tai khu vuc
nghién ctru gom cac tang Holocene, Pleistocene giira
trén, Pleistocene dudi, tang Pliocene giita va cac tang
d4a; W, 1a gia tri cung cip tham trén mot don vi dién
tich (m®/ngay/m?. Gia tri cung cép tham sé duoc
tinh toan theo cong thuc (7):

Y (AH,+AZ)
W = pux-=L @)
=M 365
Trong d6: p la hé s6 nha nudc trong luc. Xac
dinh gia tri AH; va AZ; dua trén phan tich biéu dé dao
dong muc NDD.

Tir s6 lieu quan trac dong thai NDD tai ving
nghién cttu, c6 thé thanh 1ap moi quan hé gitra muc
nudc va thoi gian dudi dang do thi duong cong gom
nhiéu dinh, mdi dinh tmg voi mot dot cung cap nuoc
mua cho NDD (Hinh 2). Thoi ky nuéc bat dau ngdm
xuong duoc biéu hién & doan duong cong di lén va
dat muc cuc dai tai dinh, sau d6 luong nuéc cung cap
cham dut, twong tng voi doan duong cong di xudng,
muc nudc ha thdp dan cho dén khi lai co dot cap
nuéc moéi. Phan suon di lén ctia do thi co thé duoc
tach lam hai phan, mét phan biéu dién nguon nuoc
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ci va mot phan biéu dién nguon nudc moi ngim
xuéng, phan nay ting dan cho dén tri s6 cung cap
cuc dai ctia méi dot mua. Nhu vay, phan nuoc mua
cung cap ngam xuong cé mot bo phan bu vao vi tri
muc nudc ha thap AZ va mot bo phan tao nén dinh dé
thi AH. DPiéu do cho thady mdi dot mua sé co mot
luong cung cap (thit i) tao ra mot tri s6 dang cao muc
nuoc la AH; + AZ, twong tng véi mot 16p nuéc cung
cap day u(AH, + AZ,) .

Gia tri AHi duoc xac dinh 1a d6 chénh léch muc
nudc cua diém cuc dai trong mot dot dang muc nudc
(diém Hi) va diém cuc tiéu cta dot ha thap muc nuwoc
truoc d6 trong khoang thoi gian At (diém Mi).
buong thang MN duoc ké tir diém cuc dai dén diém
cuc tiéu clia muc nudc, kéo dai duong thang MN va
xac dinh duoc diém B, tir d6 xac dinh diém AZn. Lan
luwot nhu vay xéac dinh duoc tat ca gia tri cac dot cung
cap ctia nwdc mua cho NDD.

Hé s6 nha nudc trong luc ctia cac ting chira
nuoc: doi voi cac tang chira nudc c6 thanh phan dat
d4 chira nuéc bo roi 1a cat hat min dén trung tho, co
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cho chtra san, séi, hé s6 nha nuéc trong luc duoc tinh
theo cong thuce (8) [15]:

w=0,117x3k ®)

Trong do: k 1a he s6 tham cua dat da tang chuia
nuoc.

H

T
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o — At —— Thai giant
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Hinh 2. So d6 x4c dinh gia tri cung cap thdm theo
quan tric doéng thai [11]

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Bién dong muc NDb
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Hinh 3. Dién bién cao 0 NDD cac ting vao mua khé tinh Dong Thép giai doan nam 1995 - 2020
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Kiém dinh M - K Test muc NDD vao mua kho
cho thidy phan 16n cac tram quan tric trong ving
nghién cttu déu cé gia tri S<0, ching t6 muc NDD tai
cac tram nay c6 xu thé gidm dan theo thoi gian. Tuy
nhién, xét vé théng ké M - K Test chi y nghia voi
nhimg tram c6 gia tri P - value<o=0,05 (mic y nghia
5%). So lieu M - K Test mua kho cho thay tram quan
trac Q204010 c6 xu thé gidm nhanh nhat trong cac
tram con lai va nguoc lai tram Q003010 c6 xu thé
tang voi gia tri S>0. Trong khu vuc nghién ctru, tram
c6 xu thé gidm nhanh nhat 1a tram Q204010 tang
chtta nuéc Holocene (gh) thudéc huyén Chau Thanh,
tinh An Giang, c6 muc nudc sau nhat -4,05 m vao
nam 2020 va nong nhat -1,39 m vao nam 1996. Bén
canh d6, két qua kiém dinh vao mua mua cho thay
tram quan trac Q206020 c6 xu thé gidm nhanh nhat
trong cac tram con lai va nguoc lai tram Q003010 c6
xu thé tang voi gia tri S>0.

Hinh 3 va 4 thé hién dién bién cao do NDD cac
tang vao mua kho va mua mua tai cac tram giai doan
nam 1995 - 2020. Trong khu vuc nghién cttu, tram co
xu thé giam nhanh nhat Q204010 ting gh thudc
huyén Chau Thanh, tinh An Giang ¢6 muc nuéc sau
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nhat -4,05 m vao nam 2020 va nong nhat -1,39 m vao
nam 1996. Tang qp; c6 xu thé gidm nhanh nhat 1a
mua kho & tram Q031020 thuoc huyén Thanh Binh,
tinh Dong Thap véi muc NDD ha sau nhat 4,44 m
nam 2020 va nong nhat -2,45 m nam 1995. TAng qp,s
c6 xu thé giam duwoc do tai tram Q206020 thudc
huyéen Lai Vung, tinh Dong Thap voi muc NDD ha
thap sau nhat -5,95 m niam 2020 va nong nhat -1 m
nam 1996.

Trong khu vuc nghién ctru, tram c6 xu thé giam
nhanh nhat Q204010 & tang gh thudc huyén Chau
Thanh, tinh An Giang, muc NDD sau nhat 1a -4,14 m
& nam 2020 va nong nhat 1a -1,2 m nam 2000. Tang
qp; c6 xu thé gidm nhanh nhit mua kho & tram
Q031020 thuoc huyén Thanh Binh, tinh Pong Thap,
voi muc NDD ha sau nhat 1a 4,46 m nam 2020 va
nong nhat 1a -2,1 m nam 2007. Tang qp,s, c6 xu thé
giam duoc do tai tram Q206020 thudoc huyén Lai
Vung, tinh Péng Thap, v6i muc NDD ha thap sau
nhat 1a -6,05 m nam 2020, néng nhat 1a -1,25 m nam
1995 va nam 1996. Tuy nhién, tram Q003010 ting gh
thuoc Chau Dac, tinh An Giang c6 xu huéng ting
theo thoi gian voi do tin cay <95%.
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Hinh 4. Dién bién cao @6 NDD céc ting vao mila mua giai doan nam 1995 - 2020
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3.2. bic diém phan b6 lueong mua

Tai thanh phé Cao Lanh (Hinh 5a), cho thiy su
phan bé mua khong déng déu, s6 ngdy mua nhiéu
hon bat dau tir thang 4 dén thang 11. Luong mua
trung binh trong 40 nam qua dao déng trong khoang
982,5 mm - 2387,8 mm. Luong boc hoi nam 2015 dao
dong tir 0,5 mm dén 5,1 mm, tang dan tr dau mua
kho cho dén dau mua mua. Nhiét do trung binh
(nam 2006 - nam 2015) dao dong tir 25°C dén 30°C,
trong d6 nhiét do trung binh thiap nhat duoc ghi
nhan 1a 21,4°C cta thang 1, nhiét do thap nhat trong
10 nam qua vao ngay 14/01/2009 véi 17°C. Cho thay
c6 su thay doi ctia nhiét do giam di vao dau mua kho
va ting lén vao dau mua mua cung voi d6 1a luong
boc hoi tang lén khi nhiét ¢ ting. Lwong mua trung
binh mua mua giai doan nam 1978 - 2018 chiém
81,2% va dang c6 xu hudéng giam con luong mua
trung binh mua kho giai doan nam 1978 - 2018 chiém

18,8% va dang co xu hudng tang. Twong tu tai thanh
phé Chau Péc (Hinh 5b), su phan b6 mua khong
déng déu, luong boc hoi ting dan tir dau mua kho
cho dén dau mua mua, c6 su thay ddi ctia nhiet do
giam di vao dau mua kho va ting lén vao dau mua
mua cung véi do 1a luong boc hoi ting 1én khi nhiét
do tang. Luong mua trung binh vao mua mua (nam
1978 - nam 2018) chiém 78,4% va dang cé xu huong
giam con vao mua kho (chiém 21,6%) dang c6 xu
hudng tang.

Nhitng phan tich vé tinh trang phan b6 mua hién
tai cho thay su thay d6i luong mua, nhiét do va luong
boc hoi c6 anh hudng rat lon dén muc NDD. Muc
NDD sé dugc bé cap tir luong mua nhiéu nhat vao
mua mua, khi nhiét do va luong boc hoi tang cao.
bong thoi muc NDD sut giam va it duoc b cap nhat
vao mua kho, khi nhiét @6 va luong boc hoi sut giam.
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va boc hoi (nam 2012, nam 2015) tram Chau Déc

Hinh 5. Luong mura, nhiét d va leong bdc hoi cac tram
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Ngoai ra, lwong mua cta giai doan nay dién bién
kha phtec tap, da s6 cac nam déu thap hon so véi
lwong mua trung binh (ndm 1978 — nam 2018) cho
thdy su bién dong cta luong mua khong déu theo
timg ndm dan dén BDKH bat thuong trong tuong lai.
Nam 2010 c6 luong mua ting 919,5 mm so vé6i luong
mua trung binh giai doan nam 1978 - 2018 va nam
1992 sut gidm dén 485,8 mm tai An Giang. Nam 2008
c6 su dot biét vé luong mua khi luong mua ting 608,1
mm so voi lugng mua trung binh (nam 1978 nam
2018) va nam 2002 sut giam dén 621,3 mm tai thanh
phé Chau Déc. Viec phan tich trén cho thay hai tinh
déu c6 su phan bé mua khong dong déu, dan dén
kha nang bd cap cho nguén NDD thap cung véi su
khai thac qua mtc cang cho thdy ro muc NDD ngay
cang bi can kiét va 6 nhiém tram trong.

3.3. Kha ning bd cap NDD tir nuéc mua

Hinh 6 va 7 cho thay dién bién ctia muc NDD
ctia khu vyc nghién ctru kha phtc tap: ting gh bao
gom dat da hat tho, phan bo thanh mot day hep diéu
kien khai thac thuan loi nhung kém chat luong dé bi
nhiém béan boi cac nhan t6 trén mat nén chi co thé
khai thac nudc cung cap voi quy mo nhod va co6 mic
d0 chtra nudc nghéo [16]. Luong mua va muc NDD
tang gh (nam 2009 - nam 2018) c6 xu huéng giam
nhe cho thay luong trit nuéc that thoat theo thoi gian
do nhiéu nguyén nhan khac nhau. Lwong mua lon
nhat trong giai doan nay 512,5 mm duoc ghi nhan
vao thang 10 nam 2010 dong thoi muc NDD tang lén.
Tai thanh phé Chau Ddc, luong mua (ndam 2009 -
nam 2018) phan bo khong déu va muc NDD c6 xu
hudng tang nhe, c6 thé do nhitng dot bién & cudi giai
doan ctia lvong mua dan dén luwong bo cap tang lén.
Maic du & nhitng nam 2017 va 2018 luong mua giam
nhung muc NDD lai giam khong dang ké (chi 0,13
m) cho thay su phuc héi muc NDD.
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Hinh 6. Dién bién lugng mura va muc nuéc ting gh cac tram nam 2009- nim 2018
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Hinh 7. Liwong mua va lugng bé cap NDD tai thanh phé Cao Lanh va thanh phé Chau Péc

Luong bé cap trung binh & thanh phé Cao Lanh
la 15243,77 m®/ngay va thanh pho Chau Poc ¢ mic
5202,92 m3/ngay. Trong giai doan nam 2011 - 2018,
luong bd cap & thanh phé Cao Lanh c6 xu huéng
tang va thanh phoé Chau DPo6c c6 xu huong giam.
Dong thoi, & giai doan nam 2013 - 2015, ca hai tinh
dau nguon PBSCL déu c6 xu huong giam lwong mua
va luong bo cap. Diéu nay co thé giai thich 1a do &
giai doan nay mic do d6 thi hoéa co tang nén luong
b6 cap giam nhung khong dang ké. Nam 2016, luong
mua dot ngot tang kéo theo d6 1a luong bé cap ting
theo (22582,45 m®/ngay).

4. KET LUAN

Két qua nghién ciru cho thdy duoc bién dong
muc NDD tai cac tang qh, qp; va qp,; giai doan nam
1995 - 2020 va phan tich duwoc hién trang mua hién
tai, tir d0 danh gia kha nang bé cap NDD tir nuoc
mua giai doan nam 2009 - 2018 trén dia ban hai tinh
An Giang va Dong Thap. Trong giai doan nam 1995 -
2020, muc NDD c6 xu thé gidm dan theo thoi gian va
lwong mua vao mua mua c6 xu huéng tang, mua kho
thi gidam nhung khong dang ké. Nhiét do trung binh
giai doan nam 1995 - 2015 c6 xu huéng ting.

Két qua kiém dinh M-K va xu thé Sen’s Slope
cho thay bién dong muc NDD c6 xu thé giam. Su
bién dong (giam/tang) muc NDD thé hién qua cac
biéu d6 cho thay duoc muic do st dung nudc & cac
tang chira nudc tai ving va nguyén nhan chinh c6 thé
la do su phan b6 mua (tap trung vao nhimng thang
mila mua, mac du sé ngdy mua & mua kho tang len
nhung khong dang ké). Muc nuéc tang gh cé kha
nang duoc bé cap tir nwdc mua, chi yéu 1a vao mua
mua.

Két qua nay giup cho nha quén ly xac dinh ro vé
dién bién (xu thé) muc NDD va luong nudc bé cap
tai hai tinh An Giang va Dong Thap trong giai doan
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nam 1995 — 2020, cung cap co s& khoa hoc va bt
tranh tong thé vé hién trang nguodn tai nguyén NDD
phuc vu cho viéc quan Iy va quan trac tai nguyén
nudc tai hai tinh.
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EVALUATION OF THE LEVEL OF GROUNDWATER LEVEL DECLINE AND THE POSSIBILITY OF
RECHARGE FOR THE Holocene aquifer (gh): A CASE STUDY IN THE UPSTREAM AREA OF THE
MEKONG DELTA

Pham Thi Cam Van, Tran Duong Minh Trung, Huynh Van Hiep,
Nguyen Dinh Giang Nam, Tran Van Ty, Le Huu Phu, Huynh Vuong Thu Minh

Summary

This study aimed to evaluate the trend of groundwater level (GWL) variation in Holocene (qh), Upper
Pleistocene (qp;), Middle Upper Pleistocene (qp,s;) and the possibility to recharge groundwater to gh
aquifer from rainwater in the upstream region of the Mekong Delta. This paper used the following methods:
(i) Mann - Kendall test and Sen’s Slope trend for GWL; (i) analysis and assessment of rain distribution
characteristics; and (iii) calculation of the rainwater recharge according to Bindeman (1963). The results
showed that in the period 1995 - 2020, GWL tends to decrease gradually over time and the rainfall tends to
increase in the wet season, decreases in the dry season but not significantly, the average temperature in the
period 1995 - 2015 tends to increase. The results of the Mann - Kendall test and the Sen’s Slope trend
showed that the fluctuation of GWL tends to decrease. Fluctuation (decrease/increase) in GWL indicates
the levels of groundwater withdrawal for usage in aquifers and the fluctuation may be due to precipitation
distribution (dominant in wet months, the number of rainy days in the season increased but not
significantly). GWL in Holocene (qh) is likely to be recharged from rainwater.

Keywords: Water level decline, Holocene aquifer recharge (qh), Mann - Kendall Test, Sen’s Slope,

upstream Mekong delta.
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