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Tom tit. Nghién ciru ndy danh gia sy bién thién theo thoi gian va trong khng gian cho mét s6 yéu t6 khi
hau & hai tram khi tugng Nha Bé va Can Tho dai dién cho cac khu vic cia Bong bang Nam Bo. Boi
nhitng yéu té khi hau trong giai doan 2013-2017 da s6 khong tuan theo phan bd chuan, cac kiém dinh phi
tham s6 dau hang Wilcoxon, Kruskal-Wallis va Dunn véi hiéu chinh Bonferroni, Mann- Kendal va Sen
dugc st dung. Két qua cho thdy du su khac biét dang ke trong gia tri cta cac thdng s6 khi hau tai hai tram
néu trén tap trung nhiéu hon vao mua kho, nhung d6 4m twong d6i khong khi va luong mua van duy tri
kh& rd su Chuyen mua (thang 5 va thang 12 hang ndm). Su thay d6i trong @6 4m trung binh va luong mua
(tang), lugng bdc hoi (giam) c6 y nghia vé mit thong ké, song nhi¢t do trung binh lai khong bién doi rd
rét. Két qua chizng minh sy bién thién theo moa van ton tai kha 6n dinh & mot s6 yéu té khi hau tai Bong
bang Nam Bo.

Tir khoa: yéu tb khi hau, bién déi, phan b, mua, ddng bang Nam Bo

1. MO PAU

Khi hau dong vai tro quan trong trong doi sdng va san xuat cua con ngu’(‘)i. Chinh vi vy, di c¢6 nhiéu cong
trinh nghién ctru trong va ngoai nude tap trung nghién ctru vé khi hau va hop phén, dac biét trong béi canh
bién dbi khi hau toan cau d3 va s& anh huong lén dén moi qudc gia trong d6 c6 Viét Nam.

Trén thé gioi, mot sé nghién clru da tap trung vao vi¢e xac dinh cac yeu tb quan trong nhat can duogc dua
vao phép tinh toan céc thdng sé khi hau. Do céc thong sb khi hau thuong c6 méi lién quan nhan qua chat
ch& véi nhau nén bén canh cong tac phat trién phuong phap wéc lwong phi hop, viéc danh gia ddng bd hé
thong sé khi hau 1a rat quan trong. Vi du nhu cdng tac tinh lugng bdc hoi (hay bdc thoat hoi) va anh huong
cta chung tur viéc phan tich sb liéu do dac tai cac hd nudc [1, 2] hay tram khi tuong [3, 4]. Nhiing nghién
clru nay di dé xuit duoc mot sd yeu t6 quan trong nhu toc do gio, do a am tuong doi, nhiét do khong khi,

birc xa mat troi. Bén canh do, nhiéu két qua nghién ctru con chi ra rang tam quan trong cua cac yéu t khi
hau anh huong dén tdc do bdc hoi co thé thay doi tir ving nay sang vung khac phu thugc vao nhiing (heu
kién nhu dic diém dia ly. Bac biét, nguoi ta da phat hién ra rang c6 thé c6 su chénh léch dang ké vé mbi
lien hé gitra luong bdc hoi xac dinh bang thung do bde hoi va lwong birc xa mit troi gitta ving khi hau on
d6i va ving xich dao [5]. Trong mét cong trinh khac, dit liéu nhiét do va luong bdc hoi nhiéu nam cho hé
sinh thai Amboseli & Kenya dugc Aduma va cong sw dénh gia bang thong ké Mann - Kendall va phan tich
xu huéng tuyén tinh. Két qua cho thay su gia tdng nhiét do va thay d6i lugng mua co thé tac dong lon dén
c4c nguon tai nguyén & cac ving dat khd can & Dong Phi [6]. Di sdu vao nghién ctru ban chat va nguyén
nhan trong khéc biét khi hau theo thoi gian cho mét khu vure, Oscar va cong su dua trén két qua phan tich
tuong quan da di dén két luan ring xu huéng trong mot sb bién sb khi hau ¢ ving Tay Bic Mexico ¢4 lién
quan dén sy bién doi nhiéu thap ky cua hai dai dwong 16n ciing nhu mé hinh dong khi quyén [7].

O Viét Nam, mot s6 cong trinh da dugc cong bd vé sy bién thién caa nhitng yéu té khi hau khac nhau theo
cac kich ban dai han mang tinh vi mé [8], hay ngan han hon nhu sy thay d6i vé tin suét ciing nhu thoi gian
ctia cac tran mua & khu vire Tay Nguyén [9], hoic phan ving khi hau thanh céc tiéu ving dé phuc vu cong
tac trong trot cho huyén Ky Anh & tinh Ha Tinh [10]. Dang Thanh Tam va Nguyén Thi Phuong Chi da tién
hanh thong ké dé danh gia sy thay doi cua cac yéu té khi hau cho tinh Tra Vinh thuge Bong bang Nam Bo
dé di dén két luan rang nhiét do khong khi trung binh ting rat dang ké tir nam 1978 dén nay, ddng thoi sé
liéu khi hau co ban phan anh dic trung 2 mia rd rét voi mua kho tir thang 12 dén thang 4, mua mua tir
thang 5 dén thang 11 hang nam [11]. Trén co so kién thic vé hién trang va du bao cho twong lai, mot s6
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cong trinh da dao sau st dung hiéu biét v& bién thién cac yéu té khi hau trong thiét ké va téi wu hoa hé
théng mang quan tric [12], tim hiéu va dé xuat bo giai phap thich ung tai cac d6 thi nudc ta truéc anh
huéng cuaa bién d6i khi hau [13], trdng trot [14], hay xem xét muc tac dong t6i toan bo nén kinh té quéc gia
[15].

Nhirng ky thuat phan tich xac suat thong ké hay dugc dung trong danh gia quy luat bién thién cua cac chudi
s6 lidu. Véi nhing goi phan mém tién tién nhu SPSS hay R hién nay, cong tac kiém dinh thdng ké ngay
cang dugc tao diu kién cho phép thuc hién thuan tién hon trong v sé tng dung thuc tién khac nhau. Vi
du dién hinh cho loai hinh tiép can nay trong diéu tra khi hau 1a kiém dinh Mann-Kendal va Sen [16, 17],
d6i khi kem theo hiéu chinh phuong sai cho hi¢u tmg twong quan chudi [18].

Viét Nam - voi san lugng l0a gao hang nam 16n nhét cung cap bai Bong bang Nam B6 - cé cbng tac trong
trot phu thugc kha nhiéu vao céc yéu t6 ty nhién. Do d6, nhiing nghién ctru ve khi hu déng vai tro rat hitu
ich d6i vé6i nudc ta néi chung va khu viec Nam Bo néi riéng. Hiéu biét vé quy luat va xu huéng xay ra cua
cac yéu t6 khi hau dién hinh nhu ¢6 4m twong d6i khong khi, lugng béc hoi, toe do gio, nhiét d6 khong khi
va tong luong mua s& g6p phan nang cao hiéu qua san xuét cing nhu chat luong cudc SOng cua con nguoi.
Tuy da c6 nhiéu cong trinh nghién ctu vé khi hau & Bong bang Nam Bo duoc cong bd, nhung theo tac gia
tim hiéu, cac diéu tra danh gia dién bién va so sanh sy khac biét trong dién bién khi hau ¢ hai ving Dong
va Tay Nam B trong bdi canh bién @i khi hau vi mé hién van con khé it du day 1a nhiing thdng tin rat can
thiét. Nghién ctru ndy budc dau danh gia dic diém bién thién theo thai gian va trong khdng gian ciia mot
s6 yéu t6 khi hau dién hinh & Bong bang Nam B9, cu thé 1a tai cac tram khi twong Nha Bé va Can Tho.
Dang phan bé caa s6 liéu khi hau ciing duoc xem xét. Két qua thu dwoc co thé gép phan lam rd thém tinh
hinh thay d6i cua s6 liéu khi hau tai dia ban Nam Bo phuc vu cho cac nhu ciu phat trién kinh té x4 hoi khac
nhau. Mt khac, nghién ctru cling dong gop mot s6 kién thirc vé dién bién khi hau viing can xich dao dudi
tac dong chung cua bién d6i khi hau toan cau. Xét dén anh hudng vo cung quan trong cua di&n bién khi hau
dén cudc sdng con ngudi, nhitng két qua danh gia trén 1a rat hiru ich ca vé mat khoa hoc 1an tng dung thuc
tién ¢ nudc ta nhu ndng cao hiéu qua san xuat ndng nghiép.

2.S0 LIEU VA PHUONG PHAP NGHIEN CUU

2.1 S6 liéu

Tram khi twong Nha Bé ¢ ving Dong Nam B0, ¢6 toa do dia ly: 106°43°41” Kinh d6 Pong; 10°39°36” Vi
d6 Bac. Tram khi twong Can Tho & ving Tay Nam B9, ¢6 toa do dia ly: 105°46° 06.48” Kinh d6 Pong; 10°
01’ 36.85” Vi d6 Bac. Khoang cach theo duong thang gitra 2 tram xap xi 130 km.
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Hinh 1. Vi tri cac diém nghién ciru: @) Hai tram khi tuong ¢ khu vuc Nam B¢; b) Tram khi twong Can Tho
(Nguon: Google map)

Ca 2 tram déu thudc ludi tram diéu tra co ban cua Trung tim Khi tuong Thuy van Qudc gia, v&i muc tidu
quan trac nhiing yeu t6 khi hau co ban va cac hi¢n tugng thoi tiét. S6 liéu duoc sir dung trong bai bao nay
1a két qua quan trac cho céc yéu té khi hau cia cac tram khi twong Can Tho va Nha B¢ duoc cung cap boi
Dai khi twong Thay van khu vuc Nam Bo. B6 s6 lidu do ngay co do dai 5 nam thudc giai doan 15/1/2013
dén 31/12/2017 vai tong s 1812 ngay do. Cac thiét bi sir dung dé do dac théng s6 nhur sau:

- Gié: do bang cot gié cao 12 m, may gi6 Vild.

146



Téc gia: Tran Tri Diing

- Béc hoi: do bang 6ng do boc hoi Piche.
- Nhiét do: do bang nhiét ké kho 126906.

2.2 Phuong phap nghién ciru

Dé thuc hién muc tiéu, nghién ciru di duoc tién hanh theo cac budc sau:

Budc 1: Chuan bi s6 liéu va thyuc hién théng ké mo ta.

DPé dam bao chat luong sé liéu dua vao phan tich, s6 lidu (ngay) khi hau dau vao can duoc kiém tra so bo.
Nhitng gi tri s6 liéu bi khuyét (chi c6 2 gia tri khuyét, c6 thé do nguyén nhan khach quan nhu sy ¢ méay
do gay ra) da duoc thay thé bang gia tri ngay trung binh cua cac gia tri do dugc khac. Khoang bién thién
cua gia tri do cho tung thdng s6 duge danh gia so bo vé tinh hop 1y dé phat hién diém bét thuong SO Vi
thuc té khi hau & Bong biang Nam Bo. Thong ké mé ta ciing duoc thuc hién dé khao sét chung cho sé liu
dau vao.

Budc 2: Panh gia dang phan bé chi phdi cac yéu té khi hau.

Trong nhiéu truong hop, vé mat Iy thuyét cac yéu t6 khi hau nhu nhiét d6 thuong dugc gia thiét tuan theo
quy luat phan bé chuan hay mot vai dang phan bé phd bién khéac. O nghién ctru nay, dé wéc lwong dang
phan bd ph hop nhat cho mdi yéu té khi hau tai 2 tram Nha Bé va Can Tho trén thyc té, tac gia da st dung
phan mém Minitab (Minitab, LLC) va chudi s6 liéu thuc do ngay trong 5 nam. Phan b dwoc khao sat bao
gdém 14 dang phd bién sau: Chuan (Normal), Chuyén d6i Box-Cox (Box-Cox Transformation), Log chuén
(Lognormal), Log chuan 3 tham sé (3-Parameter Lognormal), Mii (Exponential), Mii 2 tham sb (2-
Parameter Exponential), Weibull, Weibull 3 tham sb (3-Parameter Weibull), Gia tri cuc tiéu (Smallest
Extreme Value), Gia tri cuc dai (Largest Extreme Value), Gamma, Gamma 3 tham sb (3-Parameter
Gamma), Logistic, Loglogistic, Loglogistic 3 tham sb (3-Parameter Loglogistic), Chuyén ddi Johnson
(Johnson Transformation). Trong do, thuat toan bién doi trung gian cho chuyén doi Johnson s& chon mot
trong s6 cac ho phan b sau dé chuyén ddi mot chudi sb liéu cho trude vé dang phan bb chuan [19].

Ho Johnson Ham chuyén doi Khodng

Se ytnln[x—g)/(A+e—X)] M, A>0,—0<y<o,—0<g<om, e<x<g+

S. y+nln(x—¢g) n>0,-0<y<ow,-w<g<ow, <X

Su y+mnSinh? [(x—g) /2] M, A>0, —00 <y <o, —0 < g <00, —00<X <00
Sinh(x) = In [x + sqrt (1 + x?)]

trong do:

Sg - Phan bd ho Johnson vai bién bi gidi han (B)

S. - Phan b ho Johnson vai bién Lognormal (L)

Su-Phan bé ho Johnson véi bién khéng bi giéi han (U)

Budc 3: Panh gia su khac biét trong quy luat bién doi cac yéu té khi hau vé mat khdng gian giira 2 tram.
O budc ndy, tac gia st dung phan tich cap (c6 hozc phi tham s tiy theo két qua thu duoc tir budc 2) trén
phan mém SPSS (IBM) dé danh gia su khac biét vé gid tri trung binh cho mai yéu té khi hau giita 2 tram.
Céc gia tri khao sét 1a trung binh ngén han mdi thang, trung binh m&i nam va trung binh dai han 5 nam.
Budc 4: Panh gia sy bién doi cac yéu té khi hau vé mat thoi gian (thang) trong nam tai mdi tram.

Néu gia thiét phan b chuan bi tir chdi, kiém dinh Kruskal-Wallis trén phan mém SPSS dugc &p dung dé
kiém tra gia thiét 0 rang gia tri trung binh tham s dang xem xét bang nhau cho ca 12 thang trong nim cho
toan giai doan 5 nam dang khao sat. Néu gia thiét 0 bj tir chdi, phan tich cap bang kiém dinh Dunn véi higu
chinh Bonferroni dugc thyc hién dé gop cac thang giong nhau thanh timg moa (dai thang c6 gia tri sai léch
nhau khong c6 y nghia thong ké) cho mbi tram va so sanh su khéc nhau gitra 2 tram. Tir do, ta c6 thé danh
gia déc diém thay ddi cua cac yéu t6 khi hau trong hai moa kho - mua ¢ khu vuc Nam B9 trong bdi canh
bién ddi khi hau tiép tuc dién bién phic tap & pham vi toan ciu hién nay.

Budc 5: Panh gia xu thé bién déi cho ting yéu té khi hau.

Trudc tién, mac tu twong quan chudi cho ting yéu té khi hau dwoc kiém tra bing goi chuwong trinh “kendall”
(McLeod, 2011) ctia phan mém R véi viéc xem xét do thi ACF va PACF. Néu ton tai sy twong quan chudi,
xu huéng bién déi cua tung yéu td khi hau duogc danh gia bang kiém dinh Mann-Kendal va Sen sir dung
g0i chuong trinh “modifiedmk” (Patakamuri, 2020) v&i phuong phap hiéu chinh phuong sai (Yue va Wang,
2004) cho hiéu g tuong quan chudi.
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3. KET QUA VA THAO LUAN

3.1 Pic diém thong ké chudi sé ligu khi hau

a) Thong ké mo ta cho s¢ liéu

Nham dam bao do chinh xac, viéc kiém tra chét lugng caa s liéu st dung 1a rat quan trong. Cong tac kiém
tra 56 ligu truge khi bét dau tinh todn da dugc thuc hién nham loai bo nhiing s6 ligu khdng hop 1y c6 thé do
nhiéu nguyén nhan khach quan va chu quan khéc nhau gay ra (nhu c6 thé do van d& tryc tric vé thiét bi do
thuc dia). Nhitng sb liéu khong hop Iy nay néu khong dugc loai b6 s& ¢ anh hudng lam giam do tin cay
trong két qua vi chiing khong thé hién dung ban chat méi lién hé giira cac dai lugng vat ly.

S ligu thu thap cho céc tram da duoc kiém tra va mot vai sé liéu mat duoc thay thé bing trung binh toan
chudi sb liéu do trong subt thoi gian con lai cho cuing thong sé. Sau khi kiém tra, sb liéu dugc théng ké mo
ta trong bang 1 dudi day.

Bang 1. Thdng ké céc yéu t khi hau do duoc tai tram khi twong Can Tho va Nha Bé theo ngay va thang

. Tram khi Sé o o e i
O T A I TRt IR e R

D6 4m twong dbi khong Cén Tho ' 96.25 61.25 80.77 5.89

khi trung binh Nha Bé 96.50 58.75 80.17 6.26

Do 4m twong ddi khong % Can Tho 99.00 67.00 91.85 4.20

khi I6n nhat Nha Bé 99.00 64.00 91.65 4.99

D6 &m twong déi khong Can Tho 95.00 38.00 63.53 10.48

khi nho nhat Nha Bé 95.00 33.00 61.09 10.34

Téug lwong béc hoi o Cﬁn\Th\o 5.80 0.60 2.72 0.87

Nha Bé 1826 7.60 0.30 2.96 1.14

o . Cén Tho 4.00 0.00 1.42 0.54

Ngay Toe 49 gio trung binh mis Nha Bé 4.50 0.00 1.22 0.65

Nhiét do khong khi trung Cén Tho 31.15 21.90 27.61 1.41

binh Nha Bé 31.78 22.53 27.77 1.45

Nhiét do khQng khi 16n oc Cén Tho 36.60 23.90 32.35 1.82

nhat Nha Bé 37.60 26.20 32.97 1.73

Nhiét o khong khi nho Cén Tho 27.90 17.70 24.86 1.42

nhat Nha Be 29.50 17.40 24.69 1.60

Can Tho 1826 111.40 0.00 4.55 10.81

Téng lwong mua mm N_hél Be
(thiéunam | 1461 126.50 0.00 4.37 12.23
2013)

P6 4m tuong dbi khong Can Tho 89.37 7212 80.74 4.18

khi trung binh Nha Bé 88.21 69.27 80.14 4.40

Do 4m twong dbi khong % Cén Tho 96.45 86.93 91.84 2.25

khi 16n nhat Nha Bé 95.68 84.14 91.64 2.89

Do am tuong déi khong Cén Tho 76.45 52.84 63.48 6.33

khi nho nhét Nha Bé 73.32 46.64 61.03 6.59

Thang , , Cin Tho 60 12020 | 46.20 82.79 15.69

Tong lugng boc hoi mm —
Nha Bé 145.20 44.20 90.12 24.84
) . . Can Tho 2.16 0.94 1.42 0.26
Toc do gio trung binh m/s

Nha Bé 2.21 0.75 1.22 0.31

Nhiét do khong khi trung Can Tho 29.59 24.76 27.61 1.03

binh oC Nha Beé 30.13 24.62 27.76 1.13

Cén Tho 35.07 29.16 32.35 1.28
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Nhigt do ';hhc;rt‘g khi' lon Nha Bé 35.64 30.70 32.97 1.20
Nhiét d6 khang khi nho Cén Tho 26.61 21.62 24.86 1.06
nhat Nha Bé 26.94 20.74 24.68 1.25
Can Tho 60 499.70 0.00 138.50 120.00
Téng lugng mura mm N_hé Bé
(thiéu nam 48 587.80 0.00 133.10 142.87
2013)

b) Dang phan bé chi phoi cac yéu to khihgu o
Viéc danh gia dang phan bo chi phoi cac yeu to khi hau dugc thuc trén phan mem Minitab cho 16 dang
phén bo pho bién nhat da mo ta trén va sir dung so liéu do ngay, két qua thu dugc thé hién trong bang 2.

Bang 2. Két qua danh gia dang phan bé cho cac yéu t khi hau (ngay) tai hai tram khi twong Can Tho va Nha Bé

« x| Tramkhi | Phanbé phu R S
Tén yeu to fieog hep AD p Théng sé cia phan bo
) Cin Tho A ' - - -
Po 4m Khorjg cc?
trung binh . Chuyén doi Location = -0.00017;
Nha Be Johnson 0.491 0.220 Scale = 0.96011
R Cén Tho Khéng c6 - - -
Do am I6n
nhat Nha Bé Khong co - - .
. Cén Tho Khéng c6 - - -
b6 am nho
nhat Nha Bé Khong co - - -
. Cén Tho Khéng c6 - - -
Téng luong
boc hoi Nha Bé Khang c6 - - -
. 5 Cén Tho Khéng c6 - - -
Toc d6 gio
trung binh Nha Bé Khéng cé - - -
3 An ddi Location = 0.00456;
Can Tho Chuyén doi 0.570 0.139 ’
Nhiét do Johnson Scale = 1.01522
trung binh ™ NhaBe | Khong co i i i
. Cén Tho Khéng ¢6 - - -
Nhiét do 16n
nhat Nha Bé Khong c6 - - -
) Cén Tho Khéng c6 - - -
Nhiét do
nho nhat Nha Beé Khong c6 - - -
. Cén Tho Khéng c6 - - -
Tong lugng
mua Nha Bé Khong c6 - - -
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Probability Plot for D6 &m trung binh
Normal - 95% CI

Probability Plot for Nhiét dé trung binh 2
Normal - 95% CI

99.99 99.99
° Goodness of Fit Test °

Goodness of Fit Test

AD = 0491
99 P-Value = 0.220 99

AD = 0570
P-Value = 0139

Percent
g
Percent
g

4 3 2 4 0 1 2 3 4 4 3 2 El 0 1 2 3 4
D06 am trung binh Nhiét d6 trung binh 2

P P
Hinh 1. Phan b cho D6 4m trung binh tai tram Nha Bé Hinh 2. Phan b4 cho Nhiét d6 trung binh tai tram Céan Tho

Trong bang 2, phan bé phu hop duoc lya chon 1a phan bé cho gié tri thong ké Anderson-Darling
(AD) thap va gié tri p cao nhat (nhung phai dong thoi thoéa man: p > 0.05). Phan tich cho thiy tat ca cac
chudi s liéu khi hau dua vao nghién ctiru déu khdng tuan theo phan b chuan hay bét ky dang phan bé nao
khéc (p < 0.05), ngoai trir 2 thong s6 (D6 am tuwong d6i khdng khi trung binh va Nhiét ¢6 khong khi trung
binh) gian tiép tuan theo phan b chuan sau khi da thong qua cac phép chuyén déi Johnson (cho it nhat mot
tram khi tuong).

3.2 Panh gia quy luit bién déi cac yéu té khi hau

a) Su khac biét trong quy ludt bién déi cac yéu to khi hdu vé mdt khong gian gizza 2 tram

2 tram khi tugng Nha Bé va Can Tho cd vj tri dia ly dic thi véi khoang céch xa nhau xap xi 130 km dic
trung cho su bién @i khi hau cua cac mién Pong va Tay Nam Bo. Trong nghién ctru nay, ching duoc st
dung 1am dia diém khao sat dai dién cia 2 khu vuc néu trén.

Bai cac thdng sb khi hau da sb déu khong tuan theo quy luat phan bb chuin nhu két qua phan trén di ching
minh, su khéc biét vé gié tri trung binh cho mdi yéu t6 khi hau gitra 2 tram (trung binh ngan han mdi thang,
mdi nam va trung binh dai han 5 nim) dugc danh gia bang cach sir dung phép kiém dinh phi tham sb
(Wilcoxon Signed Ranks Test) trén phian mém SPSS. Két qua danh gia cho nhirng khoang thoi gian d6 dai
khéac nhau dugc trinh bay trong cac bang 3 va 4.

Bang 3. Khéc biét trong quy luat bién d6i cac yéu té khi hau giira 2 tram Can Tho va Nha Bé cho toan giai doan 5
nam (2013 - 2017) va cho tirng nam riéng biét

o z/Asymp. Sig. (2-tailed)
Tenyeuto T”“”ﬁigind"“” Nam 2013 | Nam2014 | Nam2015 | Nam2016 | Nam 2017
Do am tuong doi -5.632/0.000 | -3.835/0.000 | -0.733/0.464 | -0.312/0.755 | -5.358/0.000 | -4.265/0.000
khong’ khi trung binh
D6 am tuong doi -1551/0.121 | -1.628/0.104 | -3.418/0.001 | -1.295/0.195 | -6.091/0.000 | -4.143/0.000
khong khi 16n nhat
D6 am tuong doi -12.425/0.000 | -8.372/0.000 | -4.158/0.000 | -5.652/0.000 | -6.078/0.000 | -3.453/0.001
khdng khi nhé nhat
Téng lugng béc hoi | -11:593/0.000 | 10.499/0.000 | -2.935/0.003 | -4.405/0.000 | -2.873/0.004 | -4.711/0.000
Téc do gi6 trung binh | -11.322/0.000 | -2.174/0.030 | -6.009/0.000 | -9.350/0.000 | -4.217/0.000 | -3.374/0.001
Nhiétt do kg?mg khi -8.664/0.000 | -4.444/0.000 | -2.390/0.017 | -1.620/0.105 | -6.577/0.000 | -4.153/0.000
rung bin
Nhiétld}é ku{??g khi | _23377/0.000 | 13.131/0.000 | -9.286/0.000 | -9.915/0.000 | -10.322/0.000 | -9.071/0.000
on nna
Nhiét (:]Q kmqrt\g khi | .7.253/0.000 | -5.222/0.000 | -3.739/0.000 | -7.624/0.000 | -0.680/0.496 | -0.199/0.842
nno nnai
Téng hrgng mua -2.789/0.005 | -10.499/0.000 | -3.464/0.001 | -0.382/0.703 | -0.121/0.903 | -1.506/0.132

*Chu giai: 0.000 tizc <0.05
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Bang 4. Khéc biét trong quy luat bién di cac yéu té khi hau giita 2 tram Can Tho va Nha Bé cho mdi thang

Asymp. Sig. (2-tailed)

Tén yéu to Than | Than | Than | Than | Than | Than | Than | Than | Than | Than | Than | Than
, gl g2 g3 g4 g5 g6 g7 g8 g9 g 10 g1l g12
D6 am tuong doi 0.001 | 0.005 | 0.367 | 0.264 | 0.118 | 0.046
khong khi trung 0.531 | 0.000 | 0.000 | 0.157 | 0.000 0.175
binh

D¢ am twong d6i | 0,000 | 0.124 | 0.000 | 0.000 | 0.000 | 0.314 | 0.405 | 0.203 | 0.007 | 0.003 | 0.001 | 0.000
khong khi I16n nhat

Do am twong doi | 0.000 | 0.000 | 0.000 | 0.355 | 0.000 | 0-000 | 0.003 | 0.078 | 0.152 | 0.188 | 0.081 | 0.000
khdng khi nhé nhat

Téng lugng bdc 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.009 | 0.088 | 0.017 | 0.001 | 0.257 | 0.456 | g g53
hoi

Tboc do gi6 trung 0.189 | 0.002 | 0.000 | 0.000 | 0.001 | 0-000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | o000
binh

Nhiét do khdng khi | 9558 | 0.022 | 0.005 | 0.000 | 0.000 | 0.000 | 0.028 | 0.015 | 0.140 | 0.446 | 0.011 | g9.106
trung binh

Nhigt do khong khi | 0.000 | 0.000 | 0.002 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.000
Ién nhét

Nhiét ¢ khdng khi | 9.000 | 0.000 | 0597 | 0.000 | 0.023 | 0.920 | 0.428 | .045 | 0.010 | 0.003 | 0.000 | 0.000
nhé nhét

Téng lwong mua | 0182 | 0.463 | 0.285 | 0.224 | 0.000 | 0.358 | 0.001 | 0.463 | 0.277 | 0.673 | 0.971 | 0.051

*Chu giai: 0.000 tic <0.05

Két qua tinh toan cho thiy nhiing dic diém sau cua cac yéu té khi hau co ban (gié tri trung binh) khi dénh
gia vé mat bién doi khong gian & Dong bang Nam Bo cho giai doan 2013 - 2017 véi do tin cay 95%:

- Xét chung toan giai doan 5 nam, cac yéu td khi hau co ban dwa vao xem xét déu khac biét dang ké (6 mirc
¢6 ¥ nghia théng k&) trir yéu t6 Do 4m twong dbi khong khi 16n nhat.

- Xét theo ting nam, Tong lwong mua va DO 4m twong ddi khdng khi 16n nhat 12 nhitng yéu té it bién dong
nhét (khéc biét khong c6 ¥ nghia théng ké & 3 trong s6 5 nam), trong khi D6 am twong d6i khong khi nho
nhét, Tong luong bdc hoi, Tdc do gi6 trung binh, Nhiét do khdng khi 16n nhét 1a cac yéu té lubn khéc biét
giita 2 mién Dong va Tay Nam bo.

- Xét theo thang, Tong lugng mua trong tat ca cac thang thuoc mia khd (thang 12 - 4) khac biét khong dang
ké gitra 2 tram, nhung vao c4c thang mia mwa van c6 2 (trén 7) thang khéc biét. O muc thap hon, cac yéu
t6 ¢6 sy khac biét khong déng ké vé mit gia trj trung binh la Do 4m twong d6i khong khi trung binh (6 trén
12 thang), Po am tuong dbi khdng khi nho nhit (5 trén 12 thang), Do am tuong dol khong khi 16n nhat va
Tong luong bdc hoi (4 trén 12 thang), tuy nhién da sé cac thang c6 gia tri gan gidng nhau gitra 2 khu vuc
lai phan 16n tap trung vao muia mua doan tir thang 5 - 11. Nhin chung, khi danh gi4 theo thang, két qua phan
tich thdng ké cho thiy su khéc biét khong dang ké trong gid tri cac thong sé khi hau & 2 tram Céan Tho va
Nha Bé da phan tap trung vao giai doan mla mua.

b) Su bién doi cac yéu to khi hau vé mdt thoi gian trong ndam tai méi tram

Bai céac thong s khi hau khong tuan theo quy luat phan b chuan, tac gia da sir dung kiém dinh phi tham
s6 Kruskal-Wallis trén phan mém SPSS dé kiém tra gia thiét O ring gia tri trung binh tham sé dang xem xét
bang nhau cho ca 12 thang trong nam. Két qua cho thay gia thiét 0 bi tir chdi (p < 0.05) ddi vai tat ca cac
thong sé khi hau dira vao xem xét, tirc 12 ton tai sy khac biét & mirc c6 ¥ nghia vé& mit thong ké trong gia tri
trung binh thang cho it nhit 2 thang trong nam cho tirng thdng sé.

Phan tich cap bang kiém dinh Dunn véi hiéu chinh Bonferroni cho phép tién hanh da kiém dinh dé phan ra
céc cap thang c6 gia tri trung binh cua thong sé khi hau nao d6 khéc biét khong co ¥ nghia vé mat thong ké
trong sudt 5 nam. Két qua phan tich dwgc trinh bay trong cac hinh 3, 4 va bang 5.

Nhin chung, két qua phan tich kiém dinh Dunn véi hiéu chinh Bonferroni cho thay s liéu cac yéu tb khi
hau ¢ 2 tram trong giai doan 2013 - 2017 mang nhimg déc diém sau:

- V& co ban, cac yéu té khi hau c6 gié tri trung binh phan biét khé rd giita 2 mia thong thuong la mua mua
(thang 5 dén thang 11) va mua khod (thang 12 den thang 4 nam sau, theo nhu [11]) bao gdm dd 4m tuong
dbi khdng khi (trung binh, 16n nhat, nhé nhat), téng lvong mua véi dic diém cac thang & bién giao mua
(thang 11 qua 12 va thang 4 qua 5) d6i khi c6 su giao thoa gia tri giita 2 mia. Nhin chung, 2 yéu té trén c6
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su trong quan chuyén mua in khop nhit, dong thoi gid tri cac thang mua mua khac biét voi cac thang mua
kho rd rang.

- Nhiét d6 khong khi (trung binh, lon nhat nho nhat) téng luong bdc hoi va tée do gio trung binh I1a nhiing
yeu t6 it thé hién phan mua hon trong s6 céc yéu tb dua vao nghién ciiu.

- Toc do gi6 trung binh 1a yéu té kém phan mua nhat trong cac yéu té khi hau nghién cuu.
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Hinh 4. Sy bién ddi cua cac yéu té khi hau trong nam tai tram Can Tho

Bang 5. Két qua phan tich cap bang kiém dinh Dunn véi hiéu chinh Bonferroni cho cac yéu t khi hau ¢ 2 tram Can
Tho va Nha B¢ theo thang

Tén yéu té

Cdp thang khéc bigét khong cé ¥ nghia théng ké (prigu chinh > 0.05)

Tram Nha Be

Tram Can Tho

D6 am twong doi
khdng khi trung
binh

2-3,4-3,4-2,1-4,5-1, 12-5, 6-11, 7-11, 7-6, 8-6, 8-7,
9-7, 9-8, 10-8, 10-9, 1-2, 9-6, 8-11, 10-7

2-3,4-3,4-2,1-2, 1-4, 11-5, 8-6, 9-6, 7-6, 10-6,
9-8, 7-8, 10-8, 7-9, 10-9, 10-7, 1-3, 5-12, 12-1

Po6 4m tuong dé[
khong khi I6n nhat

3-4, 2-5, 12-1, 6-1, 6-12, 7-6, 11-6, 8-6, 11-7, 8-7, 8-
11, 9-8, 10-9, 9-11, 7-12, 7-1, 9-7, 11-12, 11-1, 1-2,
12-2

12-4, 1-4, 3-4, 2-4, 1-12, 3-12, 2-12, 5-12, 3-1,
2-1, 5-1, 2-3, 5-3, 5-2, 11-5, 6-11, 8-6, 7-6, 9-6,
7-8, 9-8, 9-7, 10-9, 10-7, 10-8, 8-11, 7-11

D6 4m tuong dbi
khéng khi nho nhét

3-2, 4-3, 1-4, 11-12, 6-12, 6-11, 8-6, 9-6, 10-6, 7-6,
9-8, 10-8, 7-8, 10-9, 7-9, 7-10, 5-1, 4-2, 1-3

4-3, 2-3, 2-4, 11-5, 12-5, 12-11, 6-12, 8-6, 9-6,
10-6, 7-6, 9-8, 10-8, 7-8, 10-9, 7-9, 7-10, 9-12,
8-12,10-12, 6-11

Téng lwong béc hoi

9-10, 8-9, 11-9, 11-8, 6-8, 12-8, 7-8, 6-11, 12-11, 7-
11, 12-6, 7-6, 7-12, 5-1, 4-2, 3-2, 3-4, 1-7, 1-12, 6-9

6-9, 11-9, 7-9, 8-9, 12-9, 11-6, 7-6, 8-6, 12-6, 7-
11, 8-11, 12-11, 8-7, 12-7, 12-8, 1-8, 5-8, 1-12,
5-12,5-1,4-2,3-4,3-2,1-7,5-7,1-11, 5-11, 1-6
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Téc do gio6 trung
binh

11-10, 12-10, 12-11, 6-11, 9-11, 1-11, 5-11, 6-12, 9-
12, 1-12, 5-12, 8-12, 9-6, 1-6, 5-6, 8-6, 1-9, 5-9, 8-9,
7-9, 5-1, 8-1, 7-1, 8-5, 7-5, 7-8, 4-2, 3-4, 7-6, 3-2, 6-
10, 9-10, 1-10, 5-10, 2-7

11-1, 10-1, 12-1, 10-11, 12-11, 5-11, 2-11, 12-
10, 5-10, 2-10, 4-10, 5-12, 2-12, 4-12, 2-5, 4-5,
4-2,3-2,3-4,9-4,9-3,6-3, 6-9, 8-7, 4-11, 5-1, 6-
4,3-5,9-2, 2-1, 6-2, 3-12

Nhiét do khdng khi

trung binh

2-1,12-1, 12-2, 9-10, 7-10, 7-9, 11-9, 8-9, 3-9, 11-7,
8-7, 3-7, 8-11, 3-11, 3-8, 6-8, 6-3, 5-4, 11-10, 6-11,
8-10, 6-7

2-1,12-2,7-10,9-10, 8-10, 9-7, 8-7, 3-7, 6-7, 11-
7, 8-9, 3-9, 6-9, 11-9, 3-8, 6-8, 11-8, 6-3, 11-3,
11-6, 4-5, 12-1, 3-10

Nhiét d6 khong khi

16n nhét

1-12, 2-10, 11-10, 11-2, 9-2, 7-2, 8-2, 9-11, 7-11, 8-
11, 7-9, 8-9, 8-7, 3-6, 5-4, 9-10, 6-8, 7-10, 10-1

12-1, 10-2, 7-2, 7-10, 9-7, 11-7, 8-7, 11-9, 8-9,
8-11, 6-11, 6-8, 4-5, 6-9, 9-10, 9-2, 11-10, 3-6,
11-2, 8-10

Nhiét do khdng khi

nho nhét

1-2, 10-3, 9-10, 11-10, 7-10, 8-10, 11-9, 7-9, 8-9, 7-
11, 8-11, 8-7, 6-7, 6-8, 5-4, 9-3, 11-3, 12-1, 6-11, 12-
2,6-9,7-3

1-2,10-7, 9-7, 8-7, 9-10, 8-10, 8-9, 6-9, 11-9, 6-
8, 11-8, 11-6, 5-4, 3-12, 6-10, 6-7, 11-10, 11-7,
7-3,10-3

Téng lugng mua

2-3,1-3, 4-3, 1-2, 4-2, 12-2, 4-1, 12-1, 12-4, 11-12,
5-11, 6-8, 7-8, 9-8, 10-8, 7-6, 9-6, 10-6, 9-7, 10-7, 10-
9, 5-12, 8-5, 6-5, 8-11, 6-11, 12-3, 7-5

2-3,1-3,1-2,4-2,4-1, 12-4, 8-5, 9-5, 6-5, 7-5, 9-
8, 6-8, 7-8, 6-9, 7-9, 10-9, 7-6, 10-6, 10-7, 10-8,
5-11, 10-5, 8-11, 4-3, 12-1, 11-12, 12-2

*ChU gidi: chiz dam thé hién cac cap khdng co si khac biét ¢ mire y nghia thong ké va lgi thugc vé cac thang chia ra
2 mua mua - Khd nhw théng thuwong

¢) Xu thé bién dai chung cia cac yéu té khi hau

Biéu d6 ACF / PACF trong két qua kiém tra trong quan chudi cho tirng yéu té khi hau dung géi “kendall”
ctiia phan mém R va sb liéu ngay (giai doan 2013 - 2017) da cho thay cac yéu té khi hau déu cé biéu hién
tuong quan chudi. Do d6, dé danh gia xu thé bién d6i chung, ky thuat kiém dinh phi tham sé Mann Kendall
va Sen da dugc ap dung vai phép hiéu chinh tac dong tuong quan chudi theo Yue va Wang (2004). Két qua
thu duoc thé hién trong bang 6.

Bang 6. Két qua phan tich xu thé bién d6i dung kiém dinh phi tham s6 Mann Kendall va Sen c6 hiéu chinh

Tram | Kétqua pgam | bpam | Poam | Lwgng | Tocds | Nhigedg | Nhigtds | Nhigedg | Lugng
i trung binh | lén nhat | nhé nhat | béc hoi glo trung trung Ion nhat | nhé nhat mua

Corrected 2.50e+00 1.24e+0 | 3.29e+0 | -5.41e+00 | -2.14e+00 | 4.58e-01 -9.79e-01 | 2.33e+00 | 2.90e+0
Ne7w P 1.23e-02 2.12ne—01 9.79ne-04 5.99e-08 3.16e-02 6.46e-01 3.27e-01 1.96e-02 3.66?3-03
'\Qea Old P 5.30e-06 8.64e-02 | 1.31e-09 | 7.03e-26 1.82e-05 3.48e-01 5.75e-02 1.70e-05 | 3.28e-11
Tau 7.10e-02 2.66e-02 | 9.46e-02 | -1.64e-01 | -6.63e-02 1.46e-02 -2.96e-0 6.71e-02 | 9.57e-02

Sen's slope 1.26e-03 0.00e+0 | 2.48e-03 | -5.17e-04 | 0.00e+00 5.80e-05 -1.26e-04 2.56e-04 0.00e+0
Corrected 2.66e+00 5.29e+0 | 1.70e+0 | -3.35e+00 | -1.10e+00 | 3.31e-01 2.25e-01 3.14e+0
‘ NewP | 75803 | 121e-07 | 8.83¢-02 | 7.826-04 | 2.68e-01 | 740e-01 | 8.21e-01 | 2.11e-01 | 1.65¢-03
Can Old P 1.53e-08 4.06e-13 | 2.09e-03 | 1.03e-13 1.50e-01 4.98e-01 6.50e-01 2.25e-02 | 6.87e-07
Tho Tau 8.83e-02 1.12e-01 4.80e- -1.16e-01 | -2.21e-02 1.05e-02 7.06e-03 3.55e-02 | 6.94e-02
Sen's slope 1.52e-03 1.04e-03 | 1.19e-03 | -2.90e-04 0.00e+00 | 0.00e+00 1.12e-04 0.00e+0

*ChU gidgi: sir dung hé s6 “New P dé két lugn mirc y nghia cua gia thiét

Két qua tinh cho thdy céc yéu t6 do am trung binh va lugng mua (ting), lugng boc hoi (giam) 1a cac yéu t6
cO su thay doi c6 ¥ nghia vé mat thong ké (p < 0.05) cho 2 tram khi tugng dua vao nghién cau trong giai
doan 2013 - 2017. Tuy nhién, su bién doi vé nhiét do trung binh lai khéng c6 ¥ nghia thong ké ¢ ca 2 tram.

3.3 Thao luan

Gia thiét s6 liéu tuan theo phan b chuin thuong duoc &p dung cho cac yéu té khi hau trong kha nhiéu
truong hop. Pay 1a diém tuong d6i quan trong vi néu nhu gia thiét vé dang phan bé nay khi chua dugc qua
kiém tra va khéng phd hop vai chudi s6 lidu thuc do sir dung thi rat c6 kha ning s& lam két qua tinh toan bi
sai léch & mot muc do nao d6. Bang chung théng ké trong nghién ciru ndy cho hon 1800 ngay sb lidu thuc
do da thé hién rd rang tat nhiing s6 liéu khi hau dua vao xem xét & 2 tram khi hau thudc Dong bang Nam
Bo deu khong tuan theo phan b chuan hay bét ky phan b nao khac trong s6 14 dang pho bién, ngoai trur
yéu t6 Do 4m twong ddi khong khi trung binh va Nhiét do khong khi trung binh s& chi c6 dang chuan sau
chuyén ddi Johnson. Céc két luan trén pha hop vé mit y tuéng véi két luan cua Lloyd khi tac gia nay két
luan dang phén bé 1a log-normal cho tong lwgng mua trong nghién ciu caa minh [20]
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Vé mat thoi gian, két qua phan tich da chiing minh rang céc yéu tb d6 am trung binh va lugng mua c¢6 xu
hudng tang, trong khi lugng bbc hoi ¢6 xu hudng giam cho ca 2 tram khi tuong trong giai doan 2013 -
2017. Pay la diéu hop 1y khi xét dén ban chat cua hién tugng bdc hoi thuong ty 1é nghich voi gia tri o am
khong khi néu cac diéu kién bién khac 1a nhu nhau. Tuy vay, két qua danh gia sy bién ddi vé nhiét do trung
binh lai khong dat mirc c6 y nghia thong ké va la diéu can dugc quan tim diéu tra thém khi tinh dén xu
hudng chung cua bién doi khi hau dién ra & muc gia ting nhu hién nay.

Két qua tinh toan ciing cho thay du lwong mua di gia ting & mirc ¢6 y nghia théng ké & ca 2 tram khi twong
(nhiéu kha ning do hién twong bién d6i khi hau gay nén) nhung chénh léch giira tong lugng mua giira cac
thang mua mua va cac thang mua kho tai Pong bang Nam Bo van duoc duy tri kha rd rang. Day 1a nhan
xét bd sung tai khang dinh cho két qua nghién cau cia Bang Thanh Tam va Nguyén Thi Phuong Chi vé
khi hau tinh Tra Vinh khi céc tac gia trén lap luan vé thoi diém bat dau va két thic cia 2 mua khé-mua
[11]. C6 I& do am tuwong ddi khong khi nhur mot yéu t6 - vé mat vat ly - chiu su chi phéi chat cua lwong mua
nén vi vay ciing da biéu hién an khop theo xu huéng thay ddi ciia lugng mua trong nam. Nhiét do khong
khi trung binh khéng nhitng bién d6i & mirc khong c6 y nghia thong ké o ca 2 tram ma con thé hién xu thé
phan mua m& nhat hon so v6i d6 am twong ddi khong khi trong giai doan 2013 - 2017. Két luan nay cé
khéc biét so v6i nhan xét thu dugc tir nghién ctru trude day [11], kha ning 1a bai cach tiép can tinh toan va
bo sb liéu sir dung khac nhau. Bén canh su chi phdi cua cac didu kién bién khac nhu dia hinh khu vuc,
nguyén nhan gay ra su khong dong nhét trong quy luat bién doi cua cac dai luong dang xem xét c0 thé 1a
do anh hudng cong hudng cua nang lugng mat troi va vong tuan hoan nudce tac dong & nhitng mue do khac
nhau gay ra. Trong d6, nguyén nhan dan dén viéc Tong luvong mua va D9 am tuong d6i khong khi I6n nhét
la nhirng yeu t6 it bién dong nhat gitra 2 tram c6 thé 1a do déc diém khoang cach den bién tir 2 tram va dang
dia hinh ddng bang dong nhat chi phdi manh hon dén yéu té lugng mua va d6 am Ion nhat so vai cac yéu
t6 khi hau khac.

Vé mit ly thuyet su khac bi¢t trong xu thé bién d6i cua cac yéu tb ké trén I1a nhitng minh chtng thé hién
ban chat vat Iy tiém 4n cta qua trinh tuong tac trong h¢ thong khi hdu & mirc vi mo tai ving ven xich dao
vé6i khi hau nhiét d6i gié mua. Két qua da cho thiy sy bién thién theo xu huéng mua van ton tai kha 6n dinh
& mot sd yéu té khi hau tai Bdng bang Nam Bo ngay ca khi biéu hién bién ddi khi hau thé hién da twong
dbi rd & Viét Nam ciing nhu trén thé gigi. Pay 1a mot nhan xét c6 ich, nén dugc kiém chimng va nghién ctu
ky thém. Trén phuong dién ung dung, quy luat thay ddi cua cac yéu té khi hau trong cac thang mdi nam rat
ra tir ban chét s6 liéu & ca 2 mién Dong va Tay Nam Bo s& rat hitu hiéu cho cong tac quan ly san xuat &
nuac ta.

Hai tram khi twong Can Tho va Nha Bé cach xa nhau hon 130 km (theo duong thang) nén c6 thé dai dién
cho hai viing khac nhau vé mat khong gian. Két qua phan tich da chiing minh rang sy khéc biét khong dang
ké trong gia tri cac thong sé khi hau & 2 tram Can Tho va Nha B¢ da phan tap trung vao giai doan mua mua,
con mua kho su khac biét giira 2 tram lai rd rét hon. Diéu nay cd thé dong vai trd lam thong tin tham khao
khi thiét ké mang tram quan trac sao cho tiét kiém kinh phi ma van dam bao thu thap day du thong tin khi
hau ciing nhu kha ning st dung s6 liéu thay thé (do & tram khéc) khi mot tram do nao d6 gap van dé truc
trac.

4. KET LUAN

Két qua phan tich sb liéu thuc do cho giai doan 2013 - 2017 cho thiy ngoai trir d6 4m twong ddi khéng khi
trung binh va nhiét do khéng khi trung binh c6 dang chuan sau chuyén do6i Johnson, cac yéu té con lai déu
khong tuan theo phan b chuan hay cac dang phan b phd bién khac. Vé mat khéng gian, nghién ciru cho
thiy c6 bang ching vé su khac biét khong dang ké trong gié tri nhiéu thong sb khi hau do ¢ 2 tram vao giai
doan mua mua, trai v&i viéc ton tai su khac biét 16n hon tai cac vi tri néu trén vao mua khd. Xét vé dién
bién cac thang mdi nam, danh gia da chi ra rang do 4m tuong ddi khong khi va tong lugng muwa c6 su twong
quan chuyén mua in khop nhat, dac biét 1a gia tri cac thang mua mua khac biét véi cac thang mua khd kha
rd rang. Nhin chung, su bién thién theo mua van ton tai kha 6n dinh & mot s6 yéu t khi hau tai Bong bang
Nam Bo.

Bén canh d6, cdng tac phan tich s6 ligu ciing cho thiy sy thay ddi trong d6 am trung binh va lwong mua
(téng), luong bdc hoi (giam) c6 y nghia vé mit théng ké. Tuy nhién, gié tri nhiét d6 trung binh lai khong
thé hién sy bién doi rd rét & ca 2 tram cho giai doan nghién ciu.
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SU ON PINH TRONG QUY LUAT...

Két qua caa nghién ctiru ndy con ¢d mot sé han ché nhu bo sé liéu khi hau sir dung chua dwoc dai va méi
chi giéi han cho hai Tram khi twong Nha Bé va Can Tho tic 1a chiu anh huong dic thi caa khi hau Nam
Bo. Dé két qua danh gia mang tinh tong quat cao hon, cic nghién ctru sau c6 thé mo rong thém dén nhiéu
vi tri nam cach xa nhau trén 1anh thd nudc ta va thu thap bo sé liéu dau vao dai hon. Bén canh dé, cac yéu
t6 khi hau khac nhu birc xa mit troi ciing c6 thé duge dua vao lam dbi tugng xem xét danh gia. Trong tuong
lai, nhitng diéu tra nay l1a dac biét quan trong d6i véi cong tac phong chng va khic phuc hau qua caa hién
tugng bién d6i khi hau ¢ Viét Nam.

LO1 CAM ON

Téc gia xin cam on cac déng nghiép ¢ Vién Khoa hoc Céng nghé va Quan 1y Mai trudng di tao moi diéu
kién thuan loi dé cho nghién ciru ndy c6 thé hoan thanh. Cam on Dai khi tugng Thiy vian khu viec Nam Bo
da cung cép s6 liéu hién truong cho nghién ciu.
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STABILITY IN THE LAW OF CHANGE FOR SOME CLIMATE
FACTORS IN NAM BO PLAIN UNDER CLIMATE CHANGE CONTEXT
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City
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Abstract. This study assessed the spatial and temporal variation characteristics for some climatic factors
at Nha Be and Can Tho meteorological stations, representing regions of the Nam Bo plain. Because
meteorological factors in period of 2013-2017 mostly did not follow the normal distribution, the non-
parametric Wilcoxon Signed Ranks, Kruskal-Wallis and Dunn with Bonferroni correction, Mann-Kendal
and Sen test were used. The results demonstrated that although the significant difference in the values of
most of the climatic parameters at the above stations concentrated into the dry season, but relative air
humidity and total rainfall still closely maintained a seasonal change (May and December annually). The
changes in average humidity and precipitation (increasing), evaporation (decreasing) were statistically
significant, but the mean temperature did not significantly change. Study results had proved that seasonal
variation still exists quite stable in a number of climatic factors in the Nam Bo plain.
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