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TOM TAT

Nghién ciru danh gic xu thé bién déi khi hdu tai Kién Giang dua trén dir liéu
heong mua giai doan tiv ndm 1979 dén 2022 va nhiét d¢ tiv nam 1992 dén 2022,
phan tich theo cdc thang do nam, mia va thang. Sur dung phwong phdp klem
dinh phi tham 56 gom: MK, Sen’s Slope, SMK va ITA, két qua cho thdy tong
heong mua, s6 ngay miea miia khé va sé ngay miea trong ndm cé xu huéng tang
(p £0,05), trong khi luong muwa mua mwa co xu hwong giam nhe nhung khong
ddng ké. Luong muea trong thang 1 tang (p = 0,024), phan dnh ting lwong mira
vao mua khé. Nhiét do, Tmax co xu huong giam nhe, trong khi Tmin lgi tang
manh, ddc biét thang dau nam, phan dnh xu thé dm lén. Nhiét dg trung binh
(Ttb) vin tang mdc di giam nhe ciia Tmax. Két qua nghién ciru xdc nhdn xu
huéng bién doi khi hdu tai Kién Giang, néi béc su gia tang hrong mua mua
khé va nhiét dg i thiéu, tir d6 nhin manh yéu cau cdp thiét trong viéc qudn
Iy tai nguyén mirée va xdy dung chién hrpc iing phé dai han.

Tir khéa: Bién doi khi hdu, kiém dinh phi tham s6, Mann — Kendall test (MK),
nhiét do

ABSTRACT

This study assessed climate change trends in Kien Giang using rainfall data from
1979 to 2022 and temperature data from 1992 to 2022, analyzed on annual,
seasonal, and monthly scales. Non-parametric methods, including the Mann—
Kendall test, Sen’s Slope, Sequential Mann—Kendall (SMK), and Innovative
Trend Analysis (ITA), were applied. The results revealed statistically significant
increases in total dry-season rainfall, the number of rainy days during the dry
season, and annual rainy days (p <0,05). In contrast, wet-season rainfall showed
a slight but statistically insignificant decline. Rainfall in January increased
notably (p = 0,024), reflecting a trend toward wetter drier seasons. Maximum
temperature (Tmax) exhibited a slight decreasing trend, whereas minimum
temperature (Tmin) increased significantly, particularly in the early months of
the year, indicating a clear warming trend. Despite the slight decline in Tmax,
the average temperature (Tavg) continued to rise. The findings confirmed the
presence of climate change in Kien Giang, characterised by increasing dry-
season rainfall and rising minimum temperatures. These changes emphasized the
urgent need for adjustments in water resource management and the development
of long-term climate adaptation strategies.

Keywords: Climate change, Mann — Kendall test, non-parametric testing,
rainfall, temperature
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1. GIOI THIEU

Viét Nam 1a mot trong nhitng qudc gia chiu dnh
hudng nang né boi bién d6i khi hau. Pac biét 1a vung
Dong bang song Ciru Long (bBSCL) ciing dang doi
mit véi cac tac dong do bién doi khi hau, nudc bién
dang, 1 Iyt, han han, can kiét tai nguyén nudc
(Nguyen, 2014; Phan et al., 2016). Trong d6, hai yéu
t6 han han va xam nhdp man tac dong dén nang sudt
va san luong nong nghiép, hé sinh thai vé da dang
loai, moi truong va co sé ha tﬁng tai cac vung bi anh
hudéng (Dutta et al., 2015; Nguyen et al., 2017).
Luong mua va nhiét d¢ thuong dugc xac dinh 1a hai
yéu t6 khi hau quan trong anh huong dén bién doi
khi hiu toan cau (Sa’adi et al., 2019). Nhiéu nghién
cuu hién dang duoc thyc hién trén khe“ip thé gidi vé
danh gia xu thé luong mua va nhi¢t do ¢ cac khung
thoi gian tic dong dén bién ddi khi hau tai cac khu
vuc nghién cou (Bari et al, 2016; Camera
etal., 2017).

Phuong phap kiém dinh Mann-Kendall test
(MK) (Ghalhari et al., 2012; Mann, 1945) la mot
kiém dinh phi tham s6 thuong dugc sir dung két hop
véi k§y thudt phan tich xu huéng Thiel-Sen. Va
phuong phap phan tich xu hudng Innovative Trend
Analysis (ITA) va phuong phap kiém dinh phi tham
s0 Sequential Mann Kendall Test (SMK) chudi thoi
gian tang hoac giam, duogc s dung dé kiém dinh xu
huéng thay d6i ctia cac thong sb khi tugng thity vin,
ching han nhu nhiét d6 va luong mwa (Mondal et
al., 2012; Oluwatobi & Oluwakemi, 2016; Asfaw et
al., 2018).

Khi hau Kién Giang phan hoéa thanh hai mua rd
rét: mia mua, kéo dai tir thang 5 dén thang 11 va
muia kho tir thang 12 dén thang 4 ndm ké tiép (Danh,
2020). Kién Giang 1a khu vuc ¢6 sinh thai da dang,
hién dang dbi mat vi nhitng thach thirc cia bién doi
khi hau, tic dong tiéu cuc dén moi truong va tu
nhién. Céc hién tugng thoi tiét cuc doan nhu bio,
han han, cung véi tinh trang ngap tng do thi, ngay
cang trd nén nghiém trong (Do, 2022).

Bién di khi hau tic dong dén ty nhién, xa hoi
va moi trudng, di gay ra nhiing bién d6i dang ké
trong dac trung khi hau ctia ving. Nghién ctru dugc
thuc hién nham huéng dén viéc phan tich cac dic
diém va xu hudng bién ddi cua nhiét do (hang nam,
theo mua va theo thang) cling nhu luong mua trén
pham vi toan tinh bang cach sir dung chudi so li¢u
luong mua trong 43 nam, giai doan tir ndm 1979 dén
nam 2022 va nhiét d¢ trong 30 nam giai doan tir naAm
1992 dén nam 2022 ¢ dam bao tinh tin cdy va chinh
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x4c vé miat thong ké trong qua trinh phan tich va
danh gia.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu thip s6 li¢u

Trong nghién ctu, bién dong lvgng mura va nhiét
d6 duya trén dit liéu quan tric dai han tai tram Rach
Gia — tinh Kién Giang do Pai khi twong Thuy van
thudc khu vyc Nam B$ cung cép duoc tién hanh
phan tich.

Dir liéu lvgng mua thang dugc thu thap lién tuc
giai doan tir nim 1979 dén niam 2022, tao thanh
chudi thoi gian 43 nam. Chudi s6 liéu nhiét d bao
gom nhiét do t6i da (Tmax), toi thiéu (Tmin) va
trung binh (Ttb) ghi nhan giai doan tir nam 1992 dén
nam 2022, tuong Gng va&i khoang thoi gian 30 nam.

S6 lidu duoc thu thap lién tuc theo nidm, mua
(mua mua va mua kho) va thang. Muc dich cua viée
nay la dé dinh lwong va danh gia xu huéng thay doi
khi hau ¢ cac cap d¢ thoi gian khac nhau.

2.2. Phwong phip kiém dinh phi tham s6

Phuong phap kiém dinh xu huéng MK test,
SMK va ITA. Trong nghién ctru nay, phuong phap
thdng ké duoc sir dung dé danh gia phén tich va tinh
toan. Dé danh gia do tin cay ciia xu hudng thay doi
luong mua, phuong phap phan tich xu hudng do doc
Sen’s Slope duoc str dung két hop kiém dinh phi
tham s6 MK test va SMK, ITA véi mtc ¥ nghia 5%.

2.2.1. Kiém dinh xu hwéng Mann — Kendall

(MK test)

Kiém dinh Mann — Kendall test (MK test) 1 mot
kiém dinh phi tham sé duoc xdy dung béi Mann
(Mann, 1945), dé phat hién xu huéng va phan phdi
théng ké thir nghiém duoc dua ra boéi Kendall
(Kendall, 1948). Muc dich chinh cia Mann —
Kendall (Gilbert, 1987) 1a dé danh gia thong ké xem
dir liéu c6 xu hudng tang hay giam don diéu ctia bién
quan tm theo thoi gian hay khéng. Kiém dinh Mann
— Kendall test (MK) kiém dinh xu huéng ctia mot
chudi thoi gian duoc thé hién trong phurong trinh (1).

n-1 n
S= Z Z sgn(x; — x;) @)
i=1 j=i+1

Trong do: x; va x; la cac gia tri dit li¢u tuan tu, n
la d6 dai cua chuoi thoi gian va:

1if(x;—x) >0
sgn(x]- -x)=14 0 if(x]- -x)=0 3)
—1 if(x; — x;) < 0
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Mann (1945) va Kendall (1975) (Gilbert, 1987;
Wu & Qian, 2017) tuyén b6 ring khin > 8, S gin
nhu c¢6 phan phdi chuan véi gia tri trung binh va
phuong trinh sai nhu sau:

E(S) =0 “4)

Gi4 tri cia S gan bang 0, duong va am ham y
khong c6 xu hudng tang va giam tuong ung dang
ké. Bo 1011 cua S do luong s1'1’§: manh cua xu hudng.
Luu y rang néu gia tri tuyét doi cua S 16n hon gia tri
toi han cua S cho thay xu huéng c6 y nghia
thong ké.

n(n—1)(2n+5) —

1 n

i=1

©)

Trong do: ti la s6 luong mbi quan hé cta pham
viivanlaso luong quan sat trong tdp hop. Thong
ké Z ti€u chuan du’orc tinh nhu sau:

-1
>0
vVa (Sk)
Zg = Sk =0 ©)
Sk +1 S <0
vVar(Sy) :

Trong d6 Zg theo dudi phan phdi chuin chu?in
v6éip=0vad=1. Do dbc cua Sen duoc sir dung dé
xac dinh do 16n cua xu hudng. Théng ké Z dugc
hinh thanh va so sanh véi diém toi han tir phan ph01
chuan chuan. Ngoai ra, d6 16n ctia xu hudng chu01
thoi gian dugc danh gia bang quy trinh phi tham s
don gian do Sen, Ti phat trlen gitra hai gia tri bat ky
ctia chudi thoi gian (cung cip tong s6 n (n - 1)/2 cip
dir liéu c6 thé 1a dugc tinh theo phuong trinh 7.

=2 ™

Trong d6: X; va X; 1a cc gia tri tai thoi diém j va
i(l1<i<j<n),nlasd luong dit ligu. Trung vi ctia
n gia tri T; ndy dugc biéu dién dudi dang wdc tinh
dd déc cua Sen. Cac gia tri duong va am cua T; lan
luot biéu thi xu huéng ting va giam trong chudi thoi
gian.

2.2.2. SMK

Phuong phap kiém nghiém phi tham sb
Sequential Mann Kendall Test (SMK) duoc phat
trién nhim muc dich (Helsel & Hirsch, 1993; Hirsch
et al., 1982), kiém tra xu huéng don diéu cua bién
quan tam khi dir li¢u duoc thu thap theo thoi gian du
kién thay di theo ciing mot hudng (1én hoic xudng)
trong mot hodc nhiéu mua. SMK dugc ap dung cho
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chudi dir liéu theo thang, theo mua, dic biét SMK
khong nhay cam doi voi cac truong hop bi thicu dir
liéu va dir li¢u 161 (Kitayama et al., 2012).

N-1 N
S= z Z sgn(X; — X;)

i=1 j=i+1

(1)

Trong d6: N 1a s6 lugng diém dir liéu. Gia sir
(Xj — Xi) =0, gia tri cta sgn (6) dugc tinh nhu

sau:
+1, 6>1

sgn(0) ={ 0, 6=1 2)
-1, <1

Thdng ké nay thé hién s6 chénh léch dwong trir
di s6 chénh léch am cho tit ca cac khac biét dugc
xem X¢ét. Dbi véi cac mau 16n (N> 0), phép thir duoc
tién hanh str dung phan phdi chuan gia tri trung binh
va phuong sai nhu sau:

E[S]=

€)

N(N-1)(2N-5)-Yp_; (tg—1) (2tx+5)

Var(S) s

Trong d6: n 1a sd luong nhém bi rang budc
(chénh léch bang 0 giita cac gia tri duoc so sanh) va
tk 1a sb luong diém dir liéu trong nhom rang budc
thir k. Khi d6 6 chénh 1éch chuan (thdng ké Z) dugc
tinh nhu sau:

S—1
—, S>0
+/ Var(S)
7= 0, S=0 4)
S+1
S<O0

J/ Var(S) '

Gia tri cua Z duoc tinh toan va néu gia tri nim
trong gidi han + 1,96 thi gia thuyét vé viéc khong c6
xu huéng trong chudi khong thé bi bac bo ¢ mirc do
tin cay 95%.

2.2.3. Phuwong phap phan tich xu huong

Innovative trend Analysis (ITA)

ITA chia mot chudi thoi gian thanh hai phan
bang nhau va sip xép ca hai chudi con theo thir tw
tang dan. Sau do, chudi con dau tién (xi) dugc dat
trén truc ngang (truc x) va chudi con thtr hai (yi)
dugc dat trén truc doc (truc y) trong mdt hé toa do
Descartes hai chiéu. Néu hai chudi con bang nhau,
diéu nay cho thiy khong c6 xu hudng, cac diém
trong biéu d6 phan tan tap trung trén duong 1:1 (45
d6). Néu cac diém nam trén duong 1:1, ¢ thé néi
rang chudi thoi gian thé hién mot xu hudng ting.



Tap chi Khoa hoc Dai hoc Can Tho

Néu cac diém tich tu dudi duong 1:1, ¢6 thé két lun
ring c6 mot xu huéng giam trong chudi thoi gian.
Gia tri tuyét d6i ciia sy khac biét giita gia tri y va x
ciia mot diém 1a khoang cach ngang hodc doc tir
duong 1:1. Su khéc biét nay goi y vé do 16n nhau
diéu nay cho thiy khong co xu hudng, cac diém
trong biéu d0 phan tan tap trung trén duong 1:1 (45
d6). Néu cac diém nam trén duong 1:1, ¢ thé nbi
rang chudi thoi gian thé hién mot xu hudng ting.
Néu cac diém tich tu dudi duong 1:1, c6 thé két luan
rang c6 mot xu huéng giam trong chudi thoi gian.

Gia tri tuyét dbi cua su khac biét gitra gia tri y va x
ctia mot diém 1a khoang cach ngang hodc doc tir
duong 1:1. Su khac biét nay goi y ve do 16n ctia mot
xu hudng tang hodc giam. Do do, n6 c6 thé dugc sir
dung dé do luong mot xu hudng va cac su khac biét
trung binh cho thay xu huéng tong thé ctia mot chudi
thoi gian. ITA dugc sir dung dé xéc nhan két qua cua
MK, Muc d6 nghiém trong cua han han c6 thé dugc
phén loai thanh ba cap d¢: cap do thap (X < X-S _X),

clp do trung binh (X-S x <X <X + S x), Vacap
d6 cao (X > X +S_x). Trong d6, X biéu thi gi tri
trung binh va S_x biéu thi d¢ léch chuan (Caloiero
et al., 2018; Sen, 2012).
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3. KET QUA VA THAO LUAN
3.1. Phén tich bién d6i lwong mua tai tram
Rach Gia — Kién Giang

Két qua phan tich dic trung vé luong mua (Bang
1) va két qua kiém dinh MK test va do doc Sen’s
Slope (p < 0,05) trong giai doan tir nam 1979 dén
nam 2022 dugc thé hién & (Bang 2). Tong lugng
mua trung binh hang ndm dat 2.231,78 mm/nam, d¢
léch chuan 1a 346,25 mm va hé s bién dong thap
(cv = 0,16), diéu nay cho thiy tong luong mua giira
cac nam c6 sy dao dong khong qua 16n. Mua mua,
lugng mua déng gop chu yéu 2.020,57 mm/nim
(chiém 90,54% tong lugng mua ndm) va c6 tinh 6n
dinh cao (cv = 0,14). Nguoc lai, tong lwong mua
trung binh mua kho twong d6i thip (211,21
mm/nim), chiém 9,46% tong lrong mua nim nhung
lai c6 su bién dong 16 (cv = 0,77), minh ching bang
phép kiém dinh Mann Kendall va Sen’s Slope (p <
0,05). Dit li¢u cho tha‘iy su chénh 1éch lwgng mua
gilta mua mua va mua kho.

Bang 1. Pic trung vé lwong mua tai tram Rach gia trong giai doan tir nim 1979 dén 2022

Dic trung mua Toi thieu  Toi da Trung binh D¢ léch chuin H@ s bién dong (cv)
Tong lwgng mua hang nam 1.528,60  2.925,20 2.231,78 346,25 0,16
Tong lugng mua trong 1.492,30  2.788,50  2.020,57 287,86 0,14
_ mua mua (mm)
Tong lugng mua trong 4 ) g45 09 211,21 162,09 0,77
mua kho (mm)
Ngay mua 124,00 192,00 158,64 16,76 0,11
Ngay mua trong mua mua 107,00 164,00 136,82 9,94 0,07
Ngay mua trong mua khé 3,00 52,00 21,82 11,24 0,51
Luong mua t6i da 65,90 260,50 120,71 43,36 0,36
Ngay mua >25 mm 15,00 41,00 29,27 5,81 0,20
Ngay mua >50 mm 4,00 17,00 8,18 3,08 0,38
Ngay mua >100 mm 0,00 4,00 1,05 1,08 1,03

Bang 2. Két qua ciia Mann — Kendall test (MK) va d§ déc Sen’s Slope vé lwgng mwa qua cic nim trong

giai doan tir nim 1979 dén 2022

Dic trung mua Kendall's tau p-value Sen's slope

Tong luwgng mua hang nam (mm) 0,101 0,337 4,548
Tong luwgng mua trong mua mua (mm) - 0,004 0,976 - 0,161
Téng lwong mua trong muia khd (mm) 0,233 0,027 3,490
S6 Ngay mua (ngay) 0,253 0,016 0,526

S6 ngay mua trong miia mua (ngay) 0,072 0,504 0,066
S6 ngay mua trong mua kho (ngiy) 0,301 0,005 0,333
Luong mua t6i da (mm) - 0,103 0,332 - 0,516

Ngay mua >25 mm 0,053 0,626 0,041

Ngay mua >50 mm - 0,012 0,919 0,000

Ngay mua >100 mm - 0,098 0,408 0,000
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Két qua phan tich xu thé luong mua giai doan tir
nam 1979 dén nam 2022 dugc trinh bay ¢ Hinh 1 va
Hinh 2 cho thay su thay d6i dang ké trong khu vuc
nghién ciu. Tong lwong mua nim ting 4.548
mm/nim va sd ngdy mua trong nim c6 xu hudng
tang 0,526 mm/nam. Tuy nhién, xét vé mat ¥ nghia
thong keé thi chi c6 s6 ngay mua c6 xu hudng ting &
mirc y nghia thong ké (p < 0,05).

a) Téng lwgng mwa mua khé
Sen's slope =34,90 (mm/thap ky)
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Két qua kiém dinh MK test va do doc Sen’s
Slope, mua kho ¢6 lwong mua va sd ngdy mua cd xu
huéng ting (S > 0) va c6 ¥ nghia thong ké (p < 0,05).
Tong luong mua mua kho, sb ngdy mua mua kho
déu tang 1a 34,9 mm/nim va tuong duong 3,92
ngay/thap ky. Tong lwong mura trong mila mua ciing
nhu lwgng mua ngay 16n nhit c6 xu hudéng giam
nhung sy khac biét khong c6 y nghia thong ke.

b)
Sequential Mann-Kendall plot
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Hinh 1. Xu thé tong lwgng mwa vao mua kho sir dung MK test (a), SMK (b) va ITA (c) qua cic nim
giai doan tir ndm 1979 dén 2022

Trung binh = 211,209 mm, d¢ léch chuén = 162,088 mm.

(Ghi chii: low: thdp, medium: trung binh, high: cao — no trend: khéng c6 xu hwéng, + 5 percentile: mirc y nghia 5%)

Két qua tir viée phan tich s6 liéu lugng mwa mua
kho giai doan tir nam 1992 dén niam 2022 (Hinh 1)
cho thdy xu huéng gia ting. Luong mwa mua kho c6
xu huéng gia ting rd rét voi do doc Sen’s slope =
34,9 mm/thap ky va dat ¥ nghia thong ké (95% CI,
Hinh 1b). Dong thoi, duya vao két qua phan tich
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(Hinh Ic), cho thiy xu hudng ting dang ké luong
mua mua khoé muc trung binh va cao véi tong luong
mua mua kho dat 211,209 mm/nam, tuy nhién do
1éch chuan cao (162,088 mm) phan anh su bién dong
manh gitta cac nam. Nhin chung lugng mua mua
kho trong giai doan nghién ctru c6 su gia tang khong
ddng déu va phan bd khong on dinh.
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$6 ngay mwa nim
oen's slope = 5,26 (ngay/thap ky)

a)

N
o
o

dm (ngay)

s0 ngdy mua nam
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Thaoi gian (nim)
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Hinh 2. Xu thé s6 ngay muwa trong nim sir dung phép kiém dinh MK test (a), SMK (b) va ITA (c) qua
cic nam giai doan tir ndm 1979 dén 2022

Trung binh = 158,636 mm, d¢ léch chuén = 16,758 mm.

(Ghi chii: low: thap, medium: trung binh, high: cao — no trend: khéng c6 xu hwong, + 5 percentile: mirc y nghia 5%)

Két qua phan tich xu hudng bién doi sé ngay
mua trong nim giai doan tir ndm 1992 dén nim 2022
cho thdy sy gia ting dang ké tin suat ngdy mua trong
nam (Hinh 2a). Sy gia ting s6 ngay mua trong nim
dugc minh chimg bang hé sd Sen’s slope = 5,26
ngay/thap ky va c6 y nghia thong ké (Hinh 2b). Dya
vao phuong phap phan tich ITA (Hinh 2c¢) cung cd
két luan trén khi da sb dir liéu phan bd trén duong
trung tinh, dac biét tai cai phan vi trung binh va cao,
cho thiy xu huéng gia ting xuat hién dong déu trong
toan bo phan bd thoi gian khao sat. Vi gia tri lwvong
mua trung binh 158,636 mm va d6 léch chuan twong
dOI nho (16,578 mm), két qua cho thay su gia tang
on dinh s6 ngidy mua. Nhin chung két ‘qua nghién
ctru khang dinh sy gia ting rd rét tan sudt mua, nhat
quan voi xu hudng chung luong mua hang nam.
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Luong mua tai khu vire nghién ctru déu c6 xu thé
tang vao mot s thang trong muia kho (1, 3, 4, 12) va
mua mua (7, 9, 11). Céac thang mua kho nhu thang 1
tang 21,8 %, thang 3 tang 29,9%, thang 4 ting
44.2%, thang 12 tang 26,3%. Mua mua cd cac thang
7 tang 82%, thang 9 tang 49,8 %. Tuy nhién, chi c6
luwgng mua trung binh thang 1 c¢6 xu hudng tang 2,91
mm/thap ky va c¢6 y nghia théng ké (p < 0,05).
Luong mua trung binh céc thang 5, 6, 8, 10 ¢6 xu
thé giam, tuy nhién khong c6 y nghia thong ke (Bang
3). Nhin chung, két qua cho thay su bién dong luong
mua theo thang dién ra khong dong déu va thoi gian
mua dang dich chuyén vé dau nam.
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Hinh 3. Xu thé lwgng mura ciia s6 ngy mura trong mua khé sir dung phép kiém dinh MK test (a), SMK
(b) vaITA (c) qua cac nam giai doan tir nim 1979 den 2022

Xu thé gia ting s6 ngay mua trong mua kho giai
doan tir nam 1992 dén 2022 tai Kién Giang v6i két
qua Sen’s slope = 3,33 ngay/thap ky cung v6i duong
xu huéng (Hinh 3a) cho thay sur tang dan va 6n dinh
vé sb ngay mua trong mua kho. Két qua nghién ctru
dugc kiém dinh bang phuong phap SMK cho thiy
lugng mua ciia s ngidy mua mua kho ting ¢ y
nghia théng ké 95%. Nghién ctru két hop phuong
phap ITA (Hinh 3c), két qua cho thay hau hét cac
diém dir liéu ndm trén duong trung tinh, dic biét &
céc phan viing trung binh va cao, diéu nay cho thiy
su gia tang hién dién déng déu trén toan chudi thoi
gian. Xu thé ting s6 ngay mua trong mua kho lam
mo ranh gidi gita mua mua va mua kho, gay ra
nhitng thach thirc dang ké. Cac hoat dong kinh té
phu thudc vao yéu td thoi tiét, dic biét 1a san xuét
ndng nghiép, ¢ thé déi mat véi rii ro gia ting. Bén
canh d6, nguy co ngép ung trong mua kho cling c6
kha néng xay ra.
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Két qua tir viéc phan tich dit ligu tir Bang 3
va Hinh 4 chi ra rang, trong khoang thoi gian tir
1992 dén nam 2022, thang 1 1a thoi diém duy nhat
ghi nhan su thay dbi dang ké vé lugng mua (p =
0,024). b6 ddc Sen’s slope dat 0,219 mm/nam,
minh ching cho xu huéng gia ting lugng mua
thang 1 qua cac nam. Két qua phan tich (Hinh 4a)
cho théiy su bién dong manh bat du tir sau nam
2000, voi gia tri ting dang cha y. Trong khi két
quéa phan tich (Hinh 4b) b6 sung xac dinh xu thé
tang rd nét va tiém can ngudng tin cdy 95%. Biéu
dd (Hinh 4c) cho thay cac diém dir liéu phéan bd
trén duong trung tinh, ddc biét tép trung & vung
phan vi trung binh va cao. Mac du, lugng mua
trung binh thang 1 khéng 16n (20,618 mm), xu
hudng gia ting nay c6 thé tic dong dén hoat dong
san xuat ndng nghiép tai dia phuong.
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Bing 3. Két qua kiém dinh Mann — Kendall (MK test) va Sen’s Slope ciia lrgng mua thang tai tram

quan tric Rach Gi4 — Kién Giang

Dic trung mua Kendall's tau p-value Sen's slope
1 0,243 0,024 0,219
1I 0,154 0,170 0,000
11T 0,160 0,135 0,182
v 0,103 0,331 0,907
\% - 0,047 0,664 -0,511
VI - 0,066 0,537 - 0,642
VIl 0,101 0,337 1,536
VIII -0,165 0,117 - 2,596
IX 0,188 0,073 2,700
X - 0,080 0,448 - 1,085
XI 0,015 0,895 0,116
XII 0,187 0,077 0,976
a) Thang 1 b)
Sen's slope = 0,219 (mm)
Sequential Mann-Kendall plot
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Hinh 4. Xu thé thay d6i hrgng muwa thang 1 théa min diéu kién P-value < 0,05 tai Rach Gia — Kién
Giang MK test (a), SMK (b) va ITA (c) giai doan tir nim 1979 dén 2022

3.2. Panh gia xu thé thay déi nhiét dd

Viéc phén tich xu huéng bién doi nhiét d6 Rach
Gia (Kién Giang) giai doan 1992 - 2022 duoc thuc
hién bang phuong phap Sen's slope va kiém
dinh MK test. Dit liéu nhiét do t6i da va toi thiéu (31
nam) dwgc phan tich riéng biét nhim ning
cao do chinh xac va chi tiét cua két qua nghién ctru.
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% Xu hwéng nhiét d9 16n nhit (Tmax)

Phép kiém dinh MK test trén $6 liéu nhiét d6 cao
nhét trung binh thang phuc vu khi twgng tai Rach
Gi4 — Kién Giang cho thiy mét bién dong dang chu
¥. Nhiét do cao nhat trong nam 1a 37°C, c¢6 xu hudng
giam dan, giam 0,33°C/thap ky va c6 ¥ nghia thong
ké (p < 0,05). Mic du nhiét d6 trung binh cao nhét
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trong thang 3 va thang 4 c6 dau hiéu suy giam, sy
thay d6i nay khong c6 y nghia thong ké. Nguoc lai,
cac thang 1, 2, 6, 7, 8,9, 10, 11, 12 nhiét d0 c6 xu
huéng ting, véi mic ting lan luot 0,06°C, 0,08°C,
0,49°C, 0,35°C, 0,58°C, 0,44°C, 0,32°C, 0,56°C va

S}
~—'

Tmax trung binh thiang 8/ Sen's slope= 0,058°C

32 +

Tmax trung binh thang 8(°C)
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0,35°C mbi thap ky, tit ca déu cé y nghia thong ké
(p £0,05). Trong do6, nhiét do thang 8 va thang 11 1a
tang cao nhit (p < 0,05) trong giai doan tir ndm 1992
dén nam 2022.

b) Sequential Mann-Kendall plot
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Hinh 5. Xu hwéng nhiét do trong thang 8 sir dung cac kiém dinh MK test (a), SMK (b) va ITA (¢)
trong sudt nhirng nim giai doan tir nim 1992 dén 2022

Mean = 30,250°C, Std. deviation = 0,687°C

(Ghi chii: low: thdp, medium: trung binh, high: cao — No trend: khéng cé xu hiéng, + 5 percentile: mirc Y nghia 5%)

Viéc phan tich xu hudng nhiét d6 cuc dai trung
binh trong thang 8 giai doan tir nam 1992 dén 2022
(Hinh 5) dugc phan tich theo ba phuong phap: kiém
dinh MK test, SMK va phan tich xu thé cai tién ITA.
Két qua cho thiy Tmax trung binh théng 8 (Hinh 5a)
¢ xu hudng tang dan theo thoi gian, véi hé s6 do
dbc Sen’s slope dat 0,058°C/ndm va xu thé tang co
¥ nghia thong ké (Hinh 5b). Két qua phén tich ITA
(Hinh 5c¢), cho thdy sy phan bd cac diém chi yéu
nam phia trén duong “No Trend” va tép trung khu
vuc trung binh va cao, khiang dinh xu huéng ting

231

manh trong giai doan sau. Nhiét d6 trung binh toan
chudi dat 30,250°C véi d¢ léch chuan 0, 687°C, thé
hién xu huéng blen thién nhiét do twong dbi 6n dinh
nhung nghiéng vé xu hudng 4m 1én chiém wu thé.
Xu thé gia ting nhiét d¢ cyc dai vao thang 8, thoi
diém gilta mua mua, day 1a mot biéu hién 15 rét cia
bién doi khi hau tai dia phurong. Sy gia ting nay gy
ra hién tuong ning nong kéo dai va ting nguy co
thiéu hut ngudn nudc tam thoi ngay ca trong mua
mua.
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Sequential Mann-Kendall plot
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Hinh 6. Xu hwéng nhiét do trong thang 11 st dung cac kiém dinh MK test (a), SMK (b) va ITA (c)
trong sudt nhirng nim giai doan tir nim 1992 dén 2022

Trung binh = 30,903°C, D¢ léch chudn = 0,757°C

(Ghi chii: low: thdp, medium: trung binh, high: cao — No trend: khéng cé xu hiéng, + 5 percentile: mirc Y nghia 5%)

Xu thé bién d6i nhiét d9 cuc dai trung binh thang
11 giai doan tir ndm 1992 dén 2022 (Hinh 6) dua
trén két qua kiém dinh MK test, Sen’s Slope, SMK
va ITA. Nhiét d6 c6 chiéu huéng gia ting (Hinh 6a),
d6 déc Sen’s Slope dat 0, 056°C/ndm cho thay tdc
d6 ting nhiét do twong ddi 6n dinh qua thoi gian.
Biéu d6 SMK (Hinh 6b) thé hién duoc thé hién
khoang giao nhau va c6 phan vuot ra ngoai khoang
tin cdy 95%, cho thdy xu huéng ting nay c6 y nghia
thong ké & mot s6 thoi ky nhat dinh. Két qua tir phan
tich ITA (Hinh 6c) cliing cing ¢6 nhan dinh khi phan
16n céc diém nam trén duong “No trend”, dic biét 1
& nhom dir li¢u trung binh va cao. Nhlet do cuc dai
trung binh thang 11 dat 30,903°C v&i d6 1éch chuan
0,757°C, cho thay mirc dao dong nhiét khong qua
16n. Nhu vay, co thé két luan réng nhiét d6 cuc dai
thang 11 tai khu vuc nghién ciu c6 xu hudng gia
tang dang ké trong 30 nam qua. Xu thé nay lam kéo
dai giai doan ning néng sang dau mua kho, tir d6
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gdy ra nhiéu hé qua nhu ting nguy co xam nhap man
som, han han va anh hudng dén vu lua Bong xuan.

% Xu hwéng nhi¢t dd nhé nhit (Tmin)

Két qua phan tich xu thé nhiét do nho nhit tai
Kién Giang giai doan tir nam 1992 dén 2022 cho
thdy sy gia ting rd rét va co y nghia thong ké ¢ hau
hét cac thang trong nam. Nhiét ¢ nho nhét trung
binh ndm (Tmin) ¢6 xu huéng ting manh véi do dbc
Sen’s slope = 0,03°C/nim (p < 0,05). Nhiét d6 nho
nhét céc thang 1, 3, 4, 5, 6, 7, 8, 10, 11 ¢6 xu hudng
tang v4i gid tri Sen’s slope giao dong tir 0,027°C dén
0,043°C/nam, c6 y nghia thong ké (p < 0,05). Trong
do, gia trj lon nhét ciia Tmin trong ndm (Tin max)
tang dang ké (0,027°C/ndm, p = 0,028). Nhiét do
nho nhat c6 xu thé tang rd rét bao gom thang 1, thang
3 va thang 4. Xu thé ting dugc thé hién qua (Hinh
7, hinh 8, hinh 9 va hinh 10).
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Hinh 7. Xu thé gi4 tri cao nhét ciia nhiét d9 nhé nhit nim theo phép thir MK test (a), SMK (b) va ITA
(c) qua cac nam giai doan tir nam 1992 den 2022

Trung binh = 29,3680C, d¢ léch chudn = 0,6090C.

(Ghi chii: low: thdp, medium: trung binh, high: cao — no trend: khéng c6 xu hiwong, + 5 percentile: mirc y nghia 5%

Dua trén két qua kiém dinh MK test, Sen’s
Slope, SMK va ITA ddi véi chudi sé liéu nhiét do
t6i da thip nhat (Tmin max) giai doan tir nim 1992
dén nam 2022 (Hinh 7). Xu huéng nhiét d6 c6 chiéu
huéng gia ting. PO ddc Sen’s Slope dat
0,027°C/nam cho thay toc d6 ting nhiét d twong dbi
6on dinh qua thoi gian. Biéu d6 SMK thé hién dudng
U(t) va U’(t) giao nhau va c6 phan vuot ra ngoai
khoang tin cdy 95%, cho thdy xu huéng ting nay c6
y nghia thong ké & mot s6 thoi ky nhat dinh. Két qua
tur phan tich ITA (Hinh 7c¢) cling cung ¢6 nhan dinh
khi phan 16n cac diém nam trén dudng “No trend”,
dac biét 1a & nhom dir liéu trung binh. Nhi¢t d6 nho
nhit Tmin max hang nim dat 29,368°C v&i do léch
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chuan 0,609°C, cho thiy mirc dao dong nhiét khong
qua lon.

Két qua tur viéc phan tich nhiét do t6i thiéu trung
binh thang 1 (Tmin) giai doan tir nam 1992 dén 2022
(Hinh 8) v6i do ddc Sen’s slope = 0,043°C/nim, cho
théy xu hudng ting nhe nhung 6n dinh qua thoi gian.
Biéu d6 SMK thé hién dudng U(t) va U’(t) giao
nhau va cé phan vuot ra ngoai khoang tin cay 95%,
cho thiy xu huéng ting niy c6 y nghia thong ké.
Trong khi phén tich ITA (Hinh 8c), két qua cho thy
nhiéu diém dir liéu tap trung ¢ vung trung binh va
cao, phan anh xu thé tang dang dan hinh thanh. Gia
tri nhi¢t 4o Tmin trung binh thang 1 dat 23,058°C
voi d6 1éch chuan 0,955°C, cho th?iy muc dao dong
nhiét khong qua 16n.
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Hinh 8. Xu thé trung binh nhiét d nhé nhit thang 1 theo phép thir MK test (a), SMK (b) va ITA (c)

(Ghi chu: low:

thap, medium

qua cic niam giai doan tir nim 1992 dén 2022
Mean =23,058°C, Std. deviation = 0,955°C
: trung binh, high: cao — no trend: khong co xu huong, + 5 percentile: mirc y nghia 5%)
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Hinh 9. Xu thé trung binh nhiét 3 nhé nhit thing 3 theo phép thir MK test (a), SMK (b) va ITA (c)

(Ghi chii: low: Tthdp, medium

qua cic nim giai doan tir nim 1992 dén 2022

: trung binh, high: cao — no trend: khong co xu huong, + 5 percentile: mirc y nghia 5%)
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Dua trén két qua kiém dinh MK test, Sen’s
Slope, SMK va ITA d6i vé6i chudi s6 lidu nhiét do
Tmin trung binh thang 3 trong giai doan tor ndm
1992 dén 2022 (Hinh 9), c¢6 thé nhan thay xu hudng
nhiét d6 c6 chidu hudng gia ting. Po dbc Sen’s
Slope dat 0,037°C/ndm cho thiy tdc d6 ting nhiét do
tuong d6i 6n dinh qua thoi gian. Tir biéu d6 SMK,

a)
Tmin trung binh thang 4/ Sen Slope's
=0,038°C
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két qua thé hién duong U(t) va U’(t) giao nhau va c6
phan vuot ra ngoai khoang tin cay 95%, cho thay xu
hudng ting nay cé y nghia thong ké & mot s6 thoi
ky nhét dinh. Két qua tir phan tich ITA, nhiét do
Tmin trung binh thang 3 dat 24,523°C véi d6 1éch
chuan 0,517°C.

b)
Sequential Mann-Kendall plot
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Hinh 10. Xu thé trung binh nhiét d9 nhé nhét thang 4 theo phép thir MK test (a), SMK (b) va ITA (c)
qua cac nam giai doan tir nim 1992 dén 2022

Trung binh =26,0310C, Std. deviation = 0,6180C

(Ghi chii: low: thdp, medium: trung binh, high: Cao — no trend: khong c6 xu hwong, + 5 percentile: mirc y nghia 5%)

Két qua phan tich xu thé nhiét d9 trung binh thap
nhit (Tmin) thing 4 trong giai doan tir nam 1992
dén nam 2022 cho thiy xu huéng gia ting 6n dinh.
Heé s6 Sen’s slope = 0,038°C/nam, ching minh cho
xu huéng nay. Kiém dinh MK test, mot phuong
phap phi tham s6, khang dinh xu thé tang c6 y nghia
thong ké (Hinh 10b). Dong thoi, phan tich ITA ciing
chi ra rang phan 16n cac gi tri quan sat vuot trén
duong trung tinh, dac biét tai cac phan vi trung binh
va cao. Nhiét do thap nh_ét trung binh thang 4 dat
26,031°C vé6i d6 1éch chuan thap (0,618°C), mic du
d6 léch chuan thép nhung c6 xu huéng ting nhiét do
van thé hién mot cach rd rang.

235

4. THAO LUAN

Két qua tir viéc phén tich dit liéu cho thay nhiing
bién d6i dang luu ¥ lwong mua va nhiét do tai Kién
Giang. Lugng mua Kién Giang trung binh mua kho
¢6 xu hudng gia ting v6i bién d6 34,9 mm/nam, sd
ngay mua mua kho tang 3,92 ngay/thap ky va co6 y
nghia thong ké. Pang luu y, thang 1, giai doan ghi
nhén xu hudng tang lugng mua véi 0,219 mm/nam
(p = 0,024). Két qua trén trong dong va cac nghién
ctru cia (Nguyen, 2014; Nguyen et al, 2017) vé su
gia ting lwong mua trai mua tai khu viyc dong bang
song Cuu Long.
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Két qua nghién ciru cta (Bui & Pham, 2018) tai
Kién Giang ciing chi ra sy bién d6i theo mua, véi xu
huéng gia tang luong mua vao mua kho va sy bat
on kém theo suy giam nhe luong mua mua mua. Két
qua phan tich ITA va SMK trong nghién ctru nay da
chtg minh thém vé céc diém chuyén tiép xu thé,
dic biét sau nim 2018. Nhu vay, két qua nay cung
¢6 thém cho viéc thay d6i dang ké trong mo hinh
thoi tiét tai khu vuc nghién ctru, phu hop véi cac
quan sat thye dugc ghi nhan.

Nhiét d¢ tdi thiéu (Tmin) gia ting dang ké, dat
mirc 0,69°C/thap ky, ddc biét vao cic thang kho han,
1a minh chimg cho xu huéng nong 1én toan cau. Két
qua nay tuong dong véi cac nghién ctru tai Ethiopia
(Asfaw et al.,2018) va Malaysia (Sa’adi et al.,2019)
cung chi ra sy ting 1én dang ké cia Tmin so véi
Tmax. Sy phan ky nhiét d6 nay c6 kha ning day
manh qua trinh béc hoi nudc, gay x4o tron chu trinh
sinh hoc, dong thoi tac dong tiéu cuc dén sic khoe
cong dong. Pay 1a van dé can dwoc quan tim va
nghién ctru sau rong hon dé dwa ra cac giai phap tmg
pho kip thoi.

Trong khi d6 gia tri nhiét d¢ t6i da (Tmax) ghi
nhan su suy giam (0, 33%C/thdp ky). Su twong phan
giita nhiét d¢ toi thiéu (Tmin) ting nhanh va Tmax
giam nhe khién nhiét do trung binh (Ttb) van c6 xu
hudng téng lén. Diéu nay gop phén vao sy am lén
toan cau va lam thay d6i can bang ning luong cua
bau khi quyén khu vuc. Hién tuong nay can dugc
theo doi sat sao dé danh gia tac dong toan dién.
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