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PANH GIA XU THE BIEN POI CUA LUQNG MUA THOI
POAN LON NHAT KHU VUC THANH PHO HO CHIi
MINH GIAI POAN 1971 - 2016 BANG KIEM PINH PHI
THAM SO MANN-KENDALL

Nguyén Vin Tin’

Tém tat: Bai bdo danh gid xu thé bién doi cia lwong muwa thoi doan: 15°, 30°, 45°, 60°, 90°, 120”
va 180’ tai tram Tdan Son Hoa giai doan 1971 - 2016 sir dung phwong phép kiém nghiém phi tham
$6 Mann-Kendall va wée lwong xu thé Sen. Cdc két qua dwoc danh gid dya trén qud trinh phén tich
thong ké & mike ¥ nghia o < 0,1 (xdc sudt pham sai lam loai I la 10%). Két qua cho thdy xu thé
leong mura cdc thoi doan 15 va 30° dam bdo y nghia thong ké véi toc do tang tiong vmg la: 1,84
mm/10 ndam va 1,56 mm/10 nam. Lwong miea thoi doan: 45°, 60°90°, 120’ va 180’ déu c6 xu hudng

ting tuy nhién mirc y nghia khéng dam bao tinh thong ké (a. = 0,1).
Tir khoa: Bién doi khi hdu, xu thé, kiém dinh Mann-Kendall, xu thé Sen.

Ban Bién tap nhan bai: 8/10/2017 Ngay phan bién xong: 17/11/2017 Ngay dang bai: 25/11/2017

1. Pit van dé

Nam trong vung khi hau nhiét doi gi6 mua,
khi hau hang nam ¢ Nam B¢ ndi chung va ¢ Tp.
H6 Chi Minh néi riéng c¢6 hai mua rd rét: Mua
kho va mua mua, gan nhu tring khop véi thoi
ky hoat dong ciia gié mua dong bic va gié mua
tdy nam. Mua mua thuong kéo dai tir thang V
dén thang XI hang nam, véi ty trong luong mua
chiém khoang tir 80% - 90% tong lugng mua ca
nam. Cac sy kién mua 16n trong thoi gian ngén
da xay ra trén khu vuc thanh phd Ho Chi Minh
v6i tan sudt va cudng do ngay mot 16n. Nhing
su kién nay, moi khi xdy ra, thuong gy ra ngap
ing nghiém trong trén dia ban thanh phd, tac
dong rat 1on dén kinh té xa hoi. Co thé thong ké
mot s tran mua 10n gay ngap ung nghiém trong
trén dia ban thanh phd H6 Chi Minh gay thiét hai
16n vé tai san trong trong thoi gian gén day nhu:
Tran mua lon ngay 30/4/2014 trén khu vuc thanh
phd HO Chi Minh da gdy nén nhirng hau qua
nghiém trong, anh hudng rat 1on dén doi séng
nguoi dan ciing nhu kinh té x4 hoi; Tran mua 16n
xay ra vao chiéu tdi ngay 15/9/2015 véi tong
lugng mua trén 130 mm, gay ngap ung nghiém
trong lam giao thong trén khu vuc r6i loan; Tran
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mua 16n kém theo gié manh bat ngd xay ra vao
ngay 27/6/2016 da lam d6 nhiéu cay xanh, de
doa tryc tiép dén tinh mang cua nhitng ngudi
tham gia giao thong, gdy ngdp tng cuc bd da
cubn troi cac phuong tién giao thong xudng cac
cdng thoat nudc hay hd ga; Tran mua 16n xay ra
ngiy 26/9/2016 kéo dai trong khoang gan 2 tiéng
v6i tong lugng mua tir 100 mm dén trén 200 mm
gdy ngdp ung tai 59 diém trong thanh phd Ho
Chi Minh, trong d6 c6 ca san bay Tan Son Nhét,
lam anh huong nghiém trong dén kinh té - xa hoi
dic biét 1a nganh hang khong, nhn chim nhiéu
phuong tién giao thong [6].

Muc dich ciia bai bao nay nham danh gia xu
thé bién d6i cua lugng mua thoi doan 16n nhat
tai TP. Hb Chi Minh tir d6 riit ra duoc xu thé ting
hay giam cua lugng mua cac thoi doan. Ngoai ra
bai bdo ciing st dung phuong phép danh gia xu
thé Sen [1, 4, 5] thay vi sir dung phuong trinh
hoi quy tuyén tinh, va kiém dinh Mann-Kendall
dé danh gia mirc y nghia thong ké [3].

2. Phuong phap nghién ciru va so ligu sir
dung

2.1. Phwong phap nghién ciru

a. Kiém nghiém phi tham sé6 Mann-Kendall
(M-K test)

Kiém nghiém Mann-Kendall so sanh d¢ 1én
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tuong ddi cua cac phan tir trong chudi dir liéu,
diéu nay co thé tranh duoc cac gia tri cyc dai
hodc cuc tiéu cuc bo cia chudi sd lidu. Néu gia
thiét réng c6 mot dit liéu theo chudi trinh tu thoi
gian (X1, X2,..
diém i tai mdi mot thoi diém thi mdi gia tri dir
lidu tai moi thoi diém duge so sanh véi cac gia
tri trén toan chudi thoi gian. Gia tri ban dau cta
théng ké Mann-Kendall, S 13 0 (nghia 1a khong
¢6 xu thé). Néu mot dit liéu & mot thoi diém sau
16m hon gia tri cua dir liéu & mot thoi diém nao
do trude déy, S dugc tang thém 1 va ngugc lai.
Xét chudi X1, X2, ...,
trong d6 xj 1a gi tri dit liéu tai thoi diém j. Khi
d6 chi s6 thong ké Mann-Kendall S [3] dwoc tinh
boi:

.Xn) V01 Xi bi€u dién s6 li€u tai thoi

Xn bi€u dién n diém dir liéu

N-1 N
S= ngn( ) (1)
i=1 j=i+l
1k ixi—xj >0
Trong do: sign(x; —x;){ 0k ix;—x; =0
-1k ixi—xj <0

Gié tri S > 0 chi xu thé ting, S < 0 chi xu thé
giam. Tuy nhién can phai tinh toan xac xuét di
kém voi S va n dé xac dinh muc ¥ nghia ciia xu
hudng. Phuong sai cia S dugc tinh theo cong
thure:

2)

VAR =l 5341249

Trong do: g la s6 cac nhoém cé gia tri giong
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nhau, t, 14 s6 phﬁn tur thuoc nhom thir p.
Gia tri chuan Z cta S tuan theo dinh luét phan
phéi chuén.

S—1
/Z=———S>0
V61Z2=0,S=0
S+1
=—————— 5<0
[VAR(S)]” ®

Z c6 phan phéi chuan N(0,1) ding dé kiém
dinh chudi c6 xu thé hay khong véi mirc y nghia
cho trudce (trong nghién ctru nay dung « = 0,1).

b, Phicong phdp xu thé Sen (Sen’s slope)

Dé xac dinh do 16n cua xu thé chudi Q (do
dbc duong xu thé) ta dung wdc lwong Sen. Q 1a
median ctia chudi n(n-1)/2 phan tu.

j—1
Q > 0 chudi c6 xu thé ting va nguoc lai.
2.2. 86 ligu siv dung

o [xi=x N .
Q = median{—L v6ii=1,.2,....n-1; j>i.

S liéu st dung trong bai bao 1a lwong muwa
quan tric theo thoi doan 16n nhét tai tram Tan
Son Hoa tir nam 1971 - 2016. Cac thoi doan
dung dé tinh toan bao gém: 15°, 30°, 45°, 60°,
90’, 120°va 180°.

3. Két qua va phan tich

Két qua kiém dinh Mann-Kendall xu thé
lugng mua thoi doan 16n nhét tai tram Tan Son
Hoa dugc thé hién ¢ Bang 1.

Bdng 1. Két qua kiém dinh Mann-Kendall xu thé ciia lwong mua thoi doan I6n nhat

Lugng mua thoi doan (mm) 15 30 45’ 60’ 90’ 120° 180°
N 46 46 46 46 46 46 46

Min 19,4 32,1 41 45,1 47,5 49,5 49,5

Max 48 84,5 105,4 134,7 160 160 160

Mean 33,64 52,32 66,31 73,8 80,82 83,8 89,05

Standard Deviation (SD) 6,966 11,89 14,61 17,9 21,67 23,01 25,11
M-K Test Value (S) 249 130 34 80 44 48 69

Var(S) 105,6 105,6 105,6 105,6 105,6 105,6 105,6

V4 2,349 1,221 0,313 0,748 0,407 0,445 0,644

P_value 0,0094 0,10 0,377 0,227 0,342 0,328 0,26

Sen’s slope 0,184 0,156 0,056 0,158 0,14 0,138 0,183

Chii thich: SD la dé léch chuadn; Var (S) la do léch chudn cia S; 7 la gia tri chudn ciia S; p.value
la mirc y nghia
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Bang 1 cho thiy két qua kiém dinh Mann-
Kendall M-K test) cho gid tri S > 0 ¢ tit ca cac
luong mua thoi doan, didu nay chimg to luong
thoi doan 16n nhat co xu huéng ting, trong do
xu thé ting nhanh nhit & lwong mua thoi doan
15” va 30°, xu thé tang thap nhat ¢ luong mua
thoi doan 45° .Tuy nhién xét vé mat y nghia
thong ké M-K test chi co y nghia v&i xu thé cia
lugong mua thoi doan 15° va 30° (« = 0,1), cac
thoi doan khac M-K test c6 xu hudng tang tuy
nhién lai khong théa man muc y nghia « = 0,1

55

(xac suat pham sai 1am khong qua 10%).

Nhu vay voi mic y nghia « = 0,1 lugng mua
thoi doan 15° va 30° ¢6 xu hudng ting véi tri s6
S l1an luot 1a: 249 va 130. Tri s6 do léch chuan
Var(S) va gia tri chuan Z ung véi lugng mua thoi
doan 15’ 1a: 105,6 va 2,349 va lugng mua thoi
doan 30’ la: 105,6 va 1,22.

Dé thay rd xu thé ting cua lugng mua thoi
doan 16n nhat 15’ va 30’ 16n nhat ta ding udc
luong Sen.
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Hinh 1. Xu thé bién doi ciia lwong mwa 15 phit l6m nhat

Hinh 1 cho thay xu thé bién ddi cua luong
mua 15 phut 16n nhét tai TAn Son Hoa giai doan
1980 - 2016. Két qua cho thay luong mua 15
16n nhét c6 xu hudng ting voi toc do 1,84 mm/
thap ky, lugng mua thoi doan 1on nhat giai doan
nay 1a 48 mm (ndm 2000), thip nhét 1 19,4 mm
(ndm 1989), chénh léch lwong mua 15° 16n nhat
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giita nam cao nhit 1a 28,6 mm. Ngoai ra co thé
thay trong 10 nim gan day luong mua 15° 16n
nhit cha yéu cao hon trung binh nhidu nam va
phd bién trén 35 mm/15 phut, day ciing chinh la
nguyén nhin gy ngdp ning cho TP. Ho Chi
Minh trong thoi gian gan day.
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Hinh 2. Xu thé bién doi cua lirong muwa 30 phiit [6n nhat
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Xu thé bién d6i (xu thé Sen) cua luong muwa
30 phut 16n nhat thé hién trén hinh 2, két qua cho
thdy xu thé ting khoang 1,56 mm/thap ky, nhu
vay c6 thé thdy toc d6 xu thé bién doi cua luong
mua 16n nhit 30 phut thip hon so véi 15 phut.
Luong mua thoi doan 16n nhit giai doan nay 1a
85 mm/30 phit (ndm 1994), tiép dén 1a ndm 2016
luong mua 30 dat 75 mm.

4. Két luan

Bai bao da danh gia xu thé bién d6i cua lugng
mua thoi doan 16m nhat: 15°, 307, 45°, 60°, 90,
120’ va 180’ tai tram Tan Son Hoa tir 1971 - 2016,
dung phuong phap Mann-Kendall va uéc

lwong xu thé Sen. Két quéa cho thay xu thé bién
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ddi cua lwong mua thoi doan 16n nhét & Tan Son
Hoa déu c6 xu hudng ting, tbc do ting nhanh
nhét 14 1,84 mm/10 nam (lwong mua 15°) tiép dén
la luong mua 180° tang 1,83 mm/10 nam. Tuy
nhién cac két qua duoc danh gia dua trén qua
trinh phan tich thong k& & mirc ¥ nghia 0. <0,1 cho
thdy xu thé luong mua cac thoi doan 15° va 30°
dam bao ¥ nghia théng ké vai toe do ting tuong
ung la: 1,84 mm/10 nam va 1,56 mm/10 nam.
Nhu viy c6 thé thay rang xu thé ting cua luong
mua thoi doan 16n nhat & TP. HO Chi Minh hién
nay la kha ro rét, d6 1a nguyén nhan gay ra nhiing
dot ngap ung ¢ thanh phd.

Tai liéu tham khao
1. Ngo Dtrc Thanh, Phan Van Tan (2012). Kiém nghiém phi tham sé xu thé bién doi ciia mét so
yéu té khi twong giai doan 1961-2007. Tap chi Khoa hoc PHQGHN, Khoa hoc Ty Nhién va

Cong ngh¢ (2012).

2. H amed, K.H., Rao, A.R (1998). 4 modified Mann- Kendall trend test for autocorrelated data.

Journal of Hydrology, 204: 182—196.

3. Kendall, M.G.(1975), Rank Correlation Methods, Charles Griffin, London, 272 pp.

4. Sen, P.K.,(1968), Estimates of the Regression Coefficient Based on Kendall's Tau, Juornal of
the American Statistical Association, 63(324), 1379-1389.

5. Sen, P.K (1968). Estimates of the regression coefficient based on Kendall’s tau. Journal of the

American Statistical Association, (63):1379-1389.

6. http://www.ttcn.hochiminhcity.gov.vn/

NON-PARAMETRIC MANN-KENDALL TEST FOR TREND DETEC-

TION OF THE MAXIMUM OF SHORT-TERM RAINNFALL IN HO CHI
MINH CITY FROM 1971 - 2016
Nguyen Van Tin!
'Sub-Institute of Hydrometeorology and Climate change

Abstract: This paper evaluates the trend of short-term period rainfall as: 15°, 30°, 45, 60°, 90,
120°, and 180 at Tan Son Hoa station from 1971-2016, with application of non-parametric Mann-
Kendall test and Sen's slope method. The results show that the precipitation of 15" and 30' periods
ensures statistical significance (o =0.1) and the trend to increase, 1,84 mm/decade (with 15°) and
1,56 mm/decade (with 30°). The rainfall of 45°, 60°, 90°, 120°, and 180 have tendency to increase
but it is not statistically significant (o= 0.1).

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