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Tém tat: Bai bdo ddnh gid xu thé bién déi cua ngdy bat déu va két thic mia mwa & déng bang séng Clru
Long (PBSCL) st¥ dung phuong phdp kiém dinh phi tham s6 Mann-Kendall va wéc lwong xu thé Sen. Cdc két
qué duoc ddnh gid duwa trén qud trinh phén tich théng ké & mire y nghia a <0,1 (xdc sudt pham sailam loai |
I 10%). Két qué cho théy, ngay bat dau mua muwa (NBOMM) tai cdc tram Rach Gid va Ca Mau cd xu hudéng
ting vdi tée dé tuong trng la: 5 ngay/thép ky va 4,4 ngay/thép ky. NBBMM tai tram Vi Thanh c¢é xu hudng
gidm khodng 2,7 ngay/thdp ky. Cdc tram con lai c6 xu hudng tdng hay giam, tuy nhién khéng dédm bdo murc
tin cdy théng ké. Ngay két thuc miua muwa (NKTMM) ¢ xu thé tdng tai tram Ba Tri vdi téc dé tdng khodng
8,5 ngay/thdp ky va Vinh Long téng khodng 4,7 ngay/thép ky, nguoc lai NKTMM tai cdc tram Can Tho' ¢6 xu
hudng giagm khodng 4,7 ngay/thép ky va Ca Mau giagm khodng 3,2 ngay/thép ky.

Tir khéa: Bién d6i khi hdu, xu thé, kiém dinh Mann-Kendall, xu thé Sen.

1. bat van deé

N&m trong vung khi hau nhiét d&i gié mua,
khi hdu hang nam & ddng bang séng Clru Long
(PBSCL) c6 hai mua rd rét: Mua mua va mua
kho, hai mua nay gan nhu trung khdp vdi thoi
ky hoat dong clia gi6 mua Tay Nam va gié mua
Pong Bac. Mua mua thuong kéo dai tir thang
5 dén thang 11 hang ndm, vdi ty trong lvong
mua chiém khoang tir 80% dén 90% téng lwong
mua cd ndm. Luong mua trung binh & DBSCL
dao déng trong khodng 1.200 - 2.400 mm/nam.
Tinh ¢é lvgng mua cao nhat 1a Ca Mau (khodng
2.400 mm/ndm), tinh c¢6 lwvong muwa thip nhat
|3 An Giang (lwvong mua & tram Chau Ddc xap xi
1.292 mm/nam). Trong cac thang mua mua, cé
khoang 13 - 21 ngay mua/thang, trong mua kho
tlr thang 12 dén thang 4, sd ngay cé mua trong
thang rat it chi vao khoang 0 - 6 ngay mua.

Mua mua thuong bat dau vao thang 4 va
thang 5, k&t thic vao thang 11, tuy nhién cé thé
thay rang ngay bat dau va két thic mua mua Ia
khac nhau gitta cac khu vuc & PBSCL. Khu vic
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c6 lwgng mua cao thudng cé ngay bat dau mua
mua (NBDPMM) sém va ngay két thdc mua mua
(NKTMM) muén hon nhu tai Kién Giang, Ca
Mau thuéong bat dau cé mua vao thang 4, sém
hon cac tinh khac khoang 15 - 20 ngay.

Do vay, bai bdo nay nham muc dich danh gia
xu thé& bién d6i clia ngay bat dau va ngay két thuc
mua mua & DBSCL, tir do rut ra duoc xu thé dén
s&m hay mudn clla mua muwa & DBSCL. Ngoai ra,
bai bdo cling s&r dung phwong phdp danh gia xu
thé Sen [1, 4, 5] thay vi s&r dung phuong trinh
hoi quy tuyén tinh va kiém dinh Mann-Kendall
dé danh gid mrc y nghia thdng ké [3].

2. Phuong phap nghién ctru va sé liéu st dung
2.1. Phwo'ng phdap nghién ciru

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

Kiém nghiém Mann-Kendall so sanh do 1én
twong déi clia cac phan tlr trong chudi dit lidu,
diéu nay co thé tranh duwoc céac gia tri cuc dai
hodc cuc tiu cuc bd clia chudi s6 liéu. Néu gia
thiét rang c6 mot dir liéu theo chudi trinh ty
thoi gian (Xy Xy oo xn) Véi x, biéu dién sé lidu tai
thoi diém i tai moi mot thoi diém thi moi gia
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tri dit liéu tai moi thoi diém duwogc so sanh vdi
cac gid tri trén toan chudi thoi gian. Gia tri ban
dau cla thdng k& Mann-Kendall, S13 0 (nghia 13
khong cé xu thé&). Néu mét dit liéu & mot thoi
diém sau l&n hon gid tri cta dit liéu &@ mot thoi
diém nao d6 truwdc dady, S duoc tang thém 1;
va nguoc lai. Xét chubi x,, X,, ..., x_ bi€u dién n
diém dir lidu trong do X, la gia tri di¥ liéu tai thoi
diém j. Khi d6 chi s6 théng k& Mann-Kendall S
[3] dworc tinh béi:

N-1 N
S zz Z sign(xj —xi)

Trong dé e
1 khi x,—x;>0
sign(xi —xj) 0 khi x,—x,=0
=1 khi x,—x,; <0

GiatriS >0 chixu thé tang, S <0 chi xu thé giam.
Tuy nhién can phai tinh todn xac xuat di kém véi
S va n dé xac dinh murc y nghia cla xu huéng.
Phuong sai ctia S dugc tinh theo cong thirc:

VAR(S) =%(n(n—1)(2n+ $)- 251, (1, -1)(21, +5)]

trong d6, g 1a s6 cac nhdm cé gia tri gidng
nhau, t I3 s6 phan tlr thudc nhom thi p.

Gia tri chuadn Z cla S tuan theo dinh luat
phan phdi chuan.
:LI/Z’S>O
[VAR(S)]
Z=0,5=0
S+1
== S
[VAR(S)]

Z cé phan phdichuan N (0,1) dung dé kiém
dinh chudi c6 xu thé& hay khéng véi muic y
nghia cho trudc (trong nghién cru nay dung
o =0,1).

b) Phurong phdp xu thé Sen (Sen’s slope)

Dé xac dinh dd 16n cla xu thé chudi Q (d6
d6c dudng xu thé) ta dung wdc lwgng Sen

Q |a median cta chudi n (n-1)/2 phan ti

X xi P ..
0 :median{ ’. }vcn i=1,2,.....n-1; j>i.

j—i
Q >0 chudi cé xu thé tang va nguoc lai.
2.2. 56 liéu st dung
S8 liéu sir dung trong bai bdo 13 sé liéu ngay
bat dau va két thdc mua mua tai 13 tram &
DBSCL tlr nam 1984-2016 (Hinh 1).
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Hinh 1. Vj tri cdc tram khi twong & ddéng bdng séng Clru Long

3. Két qua va phan tich

K&t qua kiém dinh Mann-Kendall xu thé& bién
=5 || TAP CHi KHOA HQC BIEN P61 KHi HAU
|

d6i cia ngay bat dau mua mua (th ty ngay
trong nam) dugc thé hién & Bang 1.
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Badng 1. Két qué kiém dinh Mann-Kendall cia NBBMM

Tram Minimum | Maximum Mean SD M-K (S) Var(S) P_value | Sen'slop
Moc Héa 88 163 128,3 17,65 38 67,34 0,291 0,16
Cao Lanh 88 156 128,3 14,66 10 67,39 0,447 0,0476

My Tho 89 161 131 16,9 15 64,4 0,41 0,04

Ba Tri 103 163 132 14 8 67 0,5 0
Cang Long 93 163 129,4 11,83 -12 61,39 0,429 0
ViThanh 78 140 120,7 12,78 -100 67,35 0,071 -0,27
Can Tho 94 160 129,2 14,63 13 67,38 0,429 0,04
Vinh Long 88 161 127,8 127,5 16,63 6 0,47 0
Séc Trang 93 157 125,7 126 13,44 83 0,112 0,267
Chau Déc 86 164 128 128 16,9 56 0,21 0,24
Ca Mau 84 156 121,5 123,5 16,19 101 0,0688 0,444
Rach Gia 87 158 125 125 15 119 0 0,5
Bac Liéu 93 163 127,1 126,5 14,26 26 0,355 0,107

Chui thich: SD - D6 léch chudn; Sen’slop - D6 dbc dudong xu thé; p.value - Mirc y nghia

Két qua kiém dinh Mann-Kendall (M-K test)
xu thé& bién d6i cla NBDMM (Bang 1) cho théy,
M-K test cho gia tri S >0 & 11/13 tram, va S<0
& 2/13 tram, nhu vay cé thé thdy NBDMM &
DBSCL hau hét cac tram cé xu hudng dén mudn
hon. Tuy nhién, xét vé mat y nghia théng ké,
M-K test chi cé y nghia théng ké (a =0,1) véi xu
thé& cia NBDMM tai cac tram Vi Thanh, Rach Gia
va Ca Mau, cac tram con lai M-K test khdng thoa
man murc y nghia a = 0,1 (xac suat pham sai [am
khong qua 10%).

Nhu vay, véi mic y nghia a = 0,1, NBDMM
¢6 xu huwdng dén muén hon, nguwoc lai NBDMM
tai tram Vi Thanh c¢6 xu hudng xu huwdng dén
sodm hon.

Bang 1 cho thdy NBDMM s&m nhét tai tram Vi
Thanh la ngay th& 78 (ngay 20/3/1999), Ca Mau la
ngay thir 84 (ngay 26/3/1999). Thoi gian bat dau
mua mua mudn nhat ghi nhan tai Chau Béc la ngay
th&r 164 (ngay 14/6/2015), Bac Liéu, Mdc Hba, Ba
Tri xuat hién vao ngay thir 163 (ngay 13/6/2015),

day cling Ia ndm han han ky luc & PBSCL.
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Hinh 2: Xu thé bién déi cia NBOMM
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Hinh 2 cho thay xu thé bién d&i cia NBDMM tai téc d6 twong (ng 1a: 5 ngay/thap ky va 4,4 ngay/
cac tram Vi Thanh, Rach Gid va Ca Mau, cac tram thap ky. NBDMM tai tram Vi Thanh c6 xu huéng
Rach Gid va Ca Mau cé xu hudng dén sém hon vdi dén mudn hon khoang 2,7 ngay/thap ky.
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Hinh 3. Phén b6 NBBMM trung binh giai dogn 1984-2016 & PBSCL
NBDMM trung binh nhiéu ndm giai doan dau thang IV). Khu vie céc tinh ven bién phia
1984-2016 & DBSCL thé hién trén Hinh 3 cho Doéng thudc Bén Tre, Tra Vinh, Tién Giang cé
thay khu vire céc tinh Ca Mau, Kién Giang, Hau NBDMM dén mudn hon khoang 10 ngay so vdi
Giang, NBDMM thudng dén sém hon (khoang khu vuc phia ban dao Ca Mau.
Bdng 2. Két qud kiém dinh Mann-Kendall cda NKTMM
Tram Minimum | Maximum Mean Median SD M-K (S) P-value | Sen'Slope
Moc Hoéa 314 363 335,3 331 12,75 63 0,168 0,243
Cao Lanh 309 358 335,2 333 12,69 11 0,438 0,0227
My Tho 297 364 334,8 338 19,58 -56 0,186 -0,393
Ba Tri 291 355 317,7 316 15,87 174 0,0036 0,852
Cang Long 298 355 330,5 331 15,18 -23 0,354 -0,1
Vi Thanh 296 355 323,7 323 13,54 66 0,157 0,25
Can Tho 311 360 337,8 337 14,26 -117 0,036 -0,478
Vinh Long 300 355 327.2 327 11,91 142 0,0143 0,474
Séc Trang 293 357 331.5 333 15,2 -36 0,294 -0,16
Chau béc 300 359 333.8 333 13,94 10 0,444 0,0596
Ca Mau 317 364 343.5 346 13,07 -82 0,104 -0,327
Rach Gia 311 360 336.8 334 12,33 77 0,119 0,189
Bac Liéu 292 362 336.1 335 16,12 -40 0,272 -0,182
Chu thich: SD - D6 léch chuén; Sen’slop - Bé déc dwong xu thé; p.value - Mirec y nghia
Bang 2 cho thay két qua kiém dinh Mann- dén s&m hay mudn tuy thudc vao céc tram khac
Kendall (M-K test) xu thé& bién d&i cGa NKTMM, nhau. Tuy nhién, xét vé mat y nghia théng k&,
M-K test cho gid tri S >0 & 7/13 tram, va S<0 & M-K test chi c6 y nghia théng ké (a=0,1) véi xu
6/13 tram, diéu nay chirng td NKTMM xu hudng thé cha NKTMM tai cdc tram Ba Tri (tinh Bén
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Tre), Can Tho, Vinh Long va Ca Mau, cac tram
khac M-K test khong thdéa man mic y nghia
a =0,1 (xac suat pham sai [am khéng qua 10%).

Nhv vay, véi mic y nghia a = 0,1,

NKTMM cé6 xu hudéng két thic mudn
hon tai Ba Tri va Vinh Long, nguwoc lai

NKTMM tai Can Tho va Ca Mau cé xu hudng két
thic sdm hon.
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Hinh 4. Xu thé bién déi cia NKTMM

Hinh 4 thé hién xu thé bién déi (xu thé Sen)
cla NKTMM, két qud cho thdy, xu thé NKTMM
mudn hon tai Ba Tri véi tdc d6 khoang 8,5 ngay/
thap ky va Vinh Long khoang 4,7 ngay/thap ky,
nguoc lai, NKTMM tai cac tram Can Tho cé xu
hudng dén sém hon khoang 4,7 ngay/thap ky va
Ca Mau khoang 3,2 ngay/thap ky.

Thoi gian két thic mua mua sdm nhat &

BDSCL 13 tai tram Ba Tri két thuc vao ngay
th& 291 (ngay 18/10/2004), Bac Liéu ngay
th& 292 (ngay 19/10/2004) va Séc Trang ngay
th¢ 293 (ngay 20/10/2004). NKTMM muén
nhat ghi nhan & DBSCL la ngay th& 364 tai
Ca Mau (ngay 30/12/1998), My Tho (ngay
30/12/2000) va tram Méc Héa (30/12/2002)
la ngay thir 363.
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Hinh 5. Phdn b6 NKTMM trung binh giai doan 1984-2016 & BBSCL
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Vé mat phan b6 khdng gian cia NKTMM
trung binh giai doan 1984-2016 & DBSCL (Hinh
5), ¢ thé thay khu vyc ban ddo Ca Mau thudc
cac tinh Ca Mau, Kién Giang c6 NKTMM mudn
nhat khu viec DBSCL khodng ngay thi 340 trong
nam (tire la khodng tuan dau cla thang 12), cac
tinh Bén Tre, Tra Vinh, Tién Giang NKTMM dén
sém hon cac tinh khac thuéc PBSCL khoang
ngay th& 315 trong ndm (khoang tuadn 2 cla
thang 11 trong nam).

K&t luan

Bai bdo d3 dénh gia xu thé bién ddi cla ngay
bat dau va ngay két thic mua muwa & DBSCL giai
doan 1984-2016, dung phuwong phdp Mann-
Kendall va wdc lwvgng xu thé Sen. Két qua cho
thay, NBDMM tai cdc tram Rach Gid va Ca Mau
c6 xu hudng dén sém vai tdc do tuwong ing la:
5 ngay/thap ky va 4,4 ngay/thap ky. NBDMM, tai
tram Vi Thanh c¢6 xu hwdng dén muén khoang
2,7 ngay/thap ky. Cac tram con lai khéng dam
bdo murc tin cdy thong ké dé danh gia xu thé.

Vé phan bé NBDMM trung binh nhiéu ndm

giai doan 1984-2016 & DBSCL, khu vuc céc tinh
Ca Mau, Kién Giang, Hau Giang NBBMM thuong
dén s&m hon (khodng dau thang 6). Khu vurc cac
tinh ven bién phia Déng thudc Bén Tre, Tra Vinh,
Tién Giang c6 NBDMM dén mudn hon khoang 10
ngay so vai khu vyrc phia ban dao Ca Mau.

NKTMM cé xu thé dén mudn hon tai Ba Tri
vdi tc d6 khoang 8,5 ngay/thap ky va Vinh Long
khoang 4,7 ngay/thap ky, ngwoc lai NKTMM tai
cac tram Can Tho ¢ xu huwdng dén sém hon
khoang 4,7 ngay/thap ky va Ca Mau khoang 3,2
ngay/thap ky. Cac tram con lai cé xu huwéng khéac
nhau, tuy nhién khéong ddm bdo murc tin ciy
théng ké. V& mat phan bé khdng gian ctia NK-
TMM trung binh giai doan 1984-2016 & DBSCL,
khu vuc badn ddo Ca Mau thudc cac tinh Ca
Mau, Kién Giang c6 NKTMM muén nhat DBSCL
khoang ngay th 340 trong nam (tirc la khoang
tuan dau cda thang 12), khu vyc cac tinh Bén
Tre, Tra Vinh, Tién Giang NKTMM dén sém hon
cac tinh khac thudc DBSCL khodng ngay thir 315
trong nam (khoang tudn th& 2 cla thing 11
trong nam).
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NON-PARAMETRIC MANN-KENDALL TEST FOR TREND DETECTION
OF THE START AND END OF RAINY SEASON IN MEKONG DELTA
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Abstract: This paper detects trend of the change of the beginning time and ending time of rainy season
in Mekong delta usingnon-parametric Mann-Kendall test and Sen’s slope method.
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The results show that the rainy season at Rach Gia and Ca Mau stations tended to be later: 5 days/
decade and 4.4 days/decade, respectively while this number is about 2.7 days/decade at Vi Thanh station.
The change of start of rainy season in other stations shows an unclear trend. The ending time of the rainy
season tended to be later at Ba Tri station (about 8.5 days/decade) and Vinh Long (about 4.7 days/decade),
whereas the ending time of the rainy season in Can Tho and Ca Mau stations tended to be sooner about 4.7
days/decade and 3.2 days/decade respectively.

Keywords: Climate change, trend, Mann-Kendall, Sen.

TAP CHi KHOA HOC BIEN P31 KHi HAU || =
S8 7 - Thang 9/2018 | mm




