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Tém tit
Phan tich bién doi ddc trumg muea trén khu viee thanh phé Vinh, Nghé An ¢é vai
tro quan trong phuc vu bai toan du bao/canh bao ngdp lut doé thi. Muc dich cua nghién
civu phdn tich chi tiét bién doi mwa theo miia mwa, ngdy mira va gio- muwea, ddc tring
muea theo cdp mwa va cwong do miea, dong thoi gidi thich co ché gdy mua trén khu viec
nghién cd’u Phung phap nghién cuu sur dung la phdn tich xu thé ciia Mann-Kendall,
phan cdp cdp dé mwa theo phdn vi, phwang phdp théng ké. Két qua nghién ciru chi
ra rdng, mwa ¢ cdc tram 6 Vinh c6 xu thé ting tir thdng tam, cuc dai vao thang chin,
thang muoi sau do giam manh trong cdc thdng con lai. Mwa o Vinh c6 xu hudng tang
tir sau 19h 10i t6i trude 9h sdng hom sau. Xu thé nay khong ré rang nhdt ¢ cdc thoi
doan 2h - 12h va ro rang hon o thoi doan 1h - 24h.
Tir khoa: Cap mua; Cudng do mwa; Mua mua; Ngay mua va gio mua
Abstract
Rainfall characteristics in Vinh city, Nghe An province

Analysis of rainfall characteristics in Vinh city, Nghe An province plays an
important part in forecasting/warning urban flood. The purpose of this study is to
analyze rainfall variation according to rainy season, rainy day and rainy hour, rain
characteristics according to rain level and intensity of rain, and explain the mechanism
of rainfall in the study area. The trend analysis of Mann-Kendall, classification of
rainfall level by percentile, statistical method were used. The results showed that,
rainfall in Vinh station tends to increase from August, maximum in September and
October, then decrease in the other months. Rainfall in Vinh station tends to increase
from 19pm to 9am the next morning and this trend is not most obvious in the 2h - 12h

period and more obvious in the 1h -24h period.
Keywords: Rain level; Rainfall intensity; Rainy season; Rainy day and rainy hour
1. Gidi thiéu hoat dong nong nghi¢p va nghién cuu

Rét nhidu cac thong tin vé muamang V€ X01 mon dat,... Bién doi chu ki ngay

tinh khi hau déu dwa trén gia tri trung
binh thang, trung binh mua va trung binh
niam, vén duge tinh toan dua trén gia tri
trung binh ngay & timg tram quan tric.
Tuy nhién, cac thong tin vé mua & quy
md thoi gian nho hon nhu gio, tham
chi la phut c6 vai tro cuc ki quan trong
trong viéc quan li hé théng tudi tiéu, cac

cia mua, cuong do mua c6 thé cung cip
nhiing thong tin thu vi, phan anh nhiing
dac trung mua mang tinh dia phuong cua
tung khu vuc. Co rat nhidu khu vue &
Viét Nam, luvong mua cuc doan xuét hién
chi trong vai gio nhung c6 thé giy nén
tinh trang I lut nghiém trong, do luong
nudce dén vuot qué stre chira gidi han cua
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cic hd chua nude. Didu nay xay ra rat
phd bién & khu vuc Trung Bo.

Su bién dbi cua mua chu ki ngay
duoc nghién ctru kha nhiéu trén thé gidi.
Mot trong nhitng nghién ctru sém nhat
phai ké dén 1a cua Kincer (1961) [7] véi
nghién ctru vé bién d6i mua chu ki ngay
& Hoa Ki. Sau d6, nhiéu nghién ctru khéc
da duoc tién hanh ddi véi cac khu vuc
khac nhau trén thé gisi. Bleeker va Andre
(1951) [1] tién hanh nghién ciru tan xudt
xuat hién mua ban dém tai trung tdm Hoa
Ki, va nhitng dong gop cua qua trinh néng
1én hodc lanh di din dén sy bién dbi cua
hoan Iuu quy mo 16n tai Rocky Mountain.
Kousky (1980) [8] tinh toan tac dong cia
gi6 dia phuong va dia hinh trong viéc gay
ra mua & phia Pong bic Brazil, khing dinh
mdi lién hé chit chd glu’a gio gay ra boi
nui cao va gié dat - bién va mua quan tric
dugc & khu vuc nay. Céac nghién ctru khac
cling dd khang dinh vai trd cta dia hinh
nui cao trong viée kich hoat cac hé thong
ddi luu ¢ ving nhiét d6i (Yang va Slingo,
2001 [18]). Deshpande va cong su (2012)
[1] nghién ctru dac diém gi6é mua Ty nam
& An Do véi sb liéu str dung tram Cochin
(ven bién) va Minicoy (tram dao) trong giai
doan 1973 - 1982. Két qua nghién ctru cho
thdy co sy thay dbi luorng mua ngay cuc
dai sau nira dém va cudi gio chidu. Bién
d6 bién dong luong mua ngay rat 16n dbi
véi cac dot mua c¢6 cuong do manh ¢ thoi
doan mua 250 gio véi tram Cochin va 110
gior d6i voi Minicoy. Déc biét nghién ciu
tap trung phan tich thoi doan mua 24 h vi
day la thoi doan mua quan trong trong viéc
quan 1y tai nguyén nudc va kiém soét i
lut. Roy va Balling (2007 [12], 2009 [13])
phan tich chu ky ngay ciua mua trén khu
vuc An Do véi dit liéu mua cho 78 tram,
giai doan 1980 dén 2000. Phan bd mua
doc phia Tay luc dia An Do chu yéu tap
trung vai gid sau nira dém cho dén sang,
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song sdu trong luc dia thoi gian bt dau
tir chiéu dén t6i do qua trinh ddi luu cuc
bd gay nén. Nghién ctru cua Shashikant
(2018) [14] phan tich dac trung mua ngay
trén khu vuc An D6 nhu sau: 1) St dung
s6 liéu mua gior & phan cap cudong d6 mua
theo phuong phép phan vi; 2) Phan tich
chu ky mua theo thang, nam va mua tuong
ung voi ting loai cuong do mua; 3) Phan
tich xu thé va kiém dinh phuong trinh xu
thé mua theo thang, ndm va mua. Két qua
nghién cttu chi ra lugng mua ¢6 cuong do
mua khéc nhau hang thang, ndm va mua
gi6é mua cta bén tram khong dam bao tinh
thdng ké. Xu hudng thé va cuong do mua
& phia Dong va phia Bac cta luc dia An Do
khong c6 su thay doi.

O Viét Nam, cac nghién ctru chi yéu
tdp trung phan tich lugng mua ngay 16n
nhat (Phan Van Tan va cong su, 2008
[15]; Chu Thi Thu Huong., 2014 [3]; Mai
Vian Khiém va cong su., 2014 [6], Thai
Thi Thanh Minh va cdng su, 2018 [11]).
Két qua cho thdy, lugng mua ngay 16n
nhét tip trung trong cac thang mia mua.
Tan suét lap 20 nim, khong ¢6 nhiéu noi
c¢6 lugng mua 16n nhét trén 400 mm. Tan
sudt 1ap 50 nam, luong mua ngay 16n nhét
nhiéu noi trén 400 mm. Trong khi, tin sudt
13p 100 nam, chi mot sb noi co lugng mua
ngay trén 500 mm & Bic Quang, Thanh
Hoa, Vinh va Pa Nang. Tuy nhién, cho t6i
thoi diém hién tai viéc nghién ciru vé bién
d6i chu ki ngay ctia mua & Viét Nam con
rat it va han ché. Vi vay, muc tiéu cia bai
béo s& phan tich dic diém bién dbi mua
theo muia mua, ngay mua va gio mua.

2. S liéu va phwong phap
2.1. 86 ligu

Nguén s6 lieu duoc su dung trong
nghién ctu 1a: S lidu quan tric mua gid
tai Vinh, duoc thu thap tai Pai Khi tuong
Thuy van Béc Trung Bo.
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2.2. Phwong phdp nghién ciru
* Phuwrong phdp thong ké

Dugc st dung trong phan tich cac dac
trung trung binh, phan vi tuong Umg véi
cac loai mua, ngudng mua khac nhau.

* Phuwrong phdp phan tich xu thé

Phuong phédp Mann-Kendall (Hirsch
va cong su, 1993) duoc sir dung dé tinh
toan xu thé bién ddi theo thoi gian cua
phan vi mua. Phuong phap Mann-Kendall
12 phuong phép phi tham s6 dung dé xac
dinh xu thé trong mot chudi dir liéu thoi
gian. Phuong phap nay so sanh bién do
tuong ddi cua dir liéu hon 1a ban than gia
tri ctia cac dir liéu d6. Piéu nay gitip tranh
duoc xu thé gia tao do mdt vai gia tri cuc
tri cuc bd gay ra.

Cdch xdc dinh hé sé Sen slope: Vé
ban chit hé sb Sen slope hay hé sb goc
Sen dugc ddc trung cho xu thé bién d6i
cua cac dai luong khi hau, ciing gidng nhur
hé sb a, trong phuong trinh hdi ’quy’tuyé?n
tinh mgt bién. Nghia 1a, xu the¢ bién doi
cua tung dai luong khi hau tang 1én hay
giam di phu thudc vao dau ctia hé sé Sen
slope, con muc do tang giam phu thudc
vao gia tri tuyét dbi cua hé sb do.

Do tin cdy cua hé 56 Sen slope: Pugc
danh gia thong qua kiém nghiém Fisher
hay Student,... Song dé danh gia do tin
cdy ctia hé s6 Sen slope, céc tac gia thuong
dung kiém nghiém ctia Mann-Kendall va
dugc thé hién théng qua chi s6 p-value.

2.3. Lwa chon cdp dp mwa va thoi
doan mua

* Cdp dé mua

Thong thuong, viéc phan chia mua
duoc dua trén cuong d mua, vi du trén
16 mm/ngay duogc goi la mua 16n Shashi
Kant (2018) [12]. D6i vadi Viét Nam, viéce
phan cap cuong do mua dua vao Thong
tu 41/2017/TT-BTNMT, ngay 23/10/2017
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[1], dugc phan thanh 7 cdp cho lugng
mua 12 h, trong d6 cap mua 16n nhit véi
R trong 12 h trén 50 mm. Tuy nhién, cac
khu vuc khac nhau ¢6 cac déac trung mua
rat khac nhau, néu 4p dung ngudng mua
16n chung cho tit ca cac khu vue s& khong
phan dnh ding dugc su khéc biét gitra cac
tram. Dé xét dén khia canh mang tinh dia
phuong nay, nghién ctru st dung phuong
phap phan vi dé phan chia cac ngudng
mua khac nhau dua trén cudong do mua.
Cong thire tinh phéan vi dugc viét nhu sau:
h /iN

P, =1+ —(——c);i =1,2,3,..99
f

Trong d6, 1 1a bién dudi cia nhoém
phén vi; h 1a d6 cao nhém phan vi; fla tAn
sudt nhom phan vi; N 14 tng s quan tric;
¢ 1a tan sd tich liiy nhém phan vi. Trén co
s do, nhom tac gia phan cdp cuong do
mua tuong tmg véi cac phan vi (Bang 1).
Badng 1. Cuwong dp mwa twong irng voi cdc

phan vi
STT Loai mwa Phan vi (%)
1 Mura rat nho <50
2 Mua nho 50-75
3 Mua vira 75-90
4 Mua 16n 90 - 95

* Thoi doan mua

Dickinson T. (1977) [4] lya chon
thoi doan mua 5, 10, 15, 30, 120, 360,
420 va 1440 phut khi xay dung duong
cong cuong do - tan suat - thoi doan
(IDF) mua. Tiép dén nghién cuu cua
Lé Minh Nhat va cong su (2006 [9],
2008 [10]) Iva chon thoi doan mua la
6 phut, 10 phut, 15 phit,...dén 1h cho
Nagoya, Nhat Ban; Deagu, Han Quéc; va
Malaysia. Tarana A. Solaiman va cdng
su (2011) [16] lua chon thoi doan mua
1h, 2h, 6h, 12h, 24h dé tinh ton cuong
dd mua trong tuong lai. Song Demarée
G. R. va cong su (2013) lai lya chon thoi
doan mua 15, 30, 45, 60 va 1440 phut
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tuong tng véi 0.25, 0.5, 0.75, 1 va 24h
trong nghién ctru cuia minh tai Rwanda,
Trung Phi. Vii Van Thiang va cng su
(2017) [17] lua chon thoi doan mua 1h,
2h, 6h, 12h va 24h cho Ha Tinh dé xay
dung duong cong IDF mua. Dya trén cac
nghién clru 6 trén, nhom tac gia lya chon
thoi doan mua 1h, 2h, 6h, 12h va 24h.
Bai 1&, day la thoi doan mua duogc lva
chon trong nghién cttu tai Viét Nam, dé
dang trong ddi sanh két qua nghién ctru.

3. Ket qua va thio luan
3.1. Ddc trung bién doi ciia miia muwa

Hinh 1 thé hién su bién d6i mua theo
mua tai Vinh. C6 thé nhén thdy, mia mua
tai day tap trung tir thang 8 dén thang 10,
16n nhit vao thang 9 va thang 10. Luong
mua nho lai vao thang 1, 2, 3, 4 va thang
12. Lugng mua trung binh khodng 20 -
100 mm/thang, gia tri mua cuc tri thuong
rit 16n, khoang 1000 - 1500 mm/thang.
C6 thé giai thich sy bién d6i lugng mua
trén khu vyc thanh phé Vinh théng qua
co ché hoan luu. Tur thang 1 dén thang 3,
ap cao can nhiét doi véi tam & dao DPai
Loan mé rong sang phia T4y va théng tri
Viét Nam. Do d6, thoi gian tir thang 1 dén
thang 3 déu 1a mua kho. Sang thang 4,
khu vuc nay khong chiu sy anh huong cua
4p cao nay nita, gid thinh hanh chu yéu la
gi6 Pong va gi6 Pong nam, tao diéu kién
cho su di chuyén dén 1én phia Bic cua dai
mua xich dao. Thang 5, &p cao can nhiét
doi tiép tuc rut lui, tao diéu kién cho su
mo rong cua doi gio Tdy & khu vue An
Po Duong phat trién toi ban dao Pong
Duong va khu vuc Pong A, mua bét dau
Xuét hién.
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Hinh 1: Biéu db biéu dién sw bién déi ciia
mura tai tram Vinh

Trong cac thang tiép theo, tir thang 6
dén thang 7, d6i gi6 Tay va Tay nam tiép
tuc tang cudng, dong thoi voi sy mé rong
1én phia Béc ctia dai hoi tu nhiét doi. Trong
cac thang tiép theo ctia mua hé, hiéu ung
phon tiép tuc dugc duy tri, do d6, mua he
van 1a mua kho & khu vuc thanh phd Vinh.
Cubi thang 7 va thang 8, ranh gié mua khoi
su, tao diéu kién cho sb luong cac con béo
di chuyén vao mién Bic Viét Nam. Sang
thang 9, gié mua Tay nam bat dau suy yéu,
song c6 su két hop khdi khong khi lanh tir
Siberia va ITCZ da gay ra mua 16n. Thang
11, 4p cao can nhiét déi Tay Thai Binh
Duong di chuyén nguoc sang phia Tay va
thdng tri Viét Nam. Piéu nay da dan dén
su két thiic mua mua va chuyén sang mua
kho & thanh phd Vinh. Sy hién dién cta dai
ap cao ciing ddy dai hoi tu nhiét doi rat sdu
xudng phia Nam, danh dau su két thic ctia
gi6 Mua mua hé chau A. Nhu véy, co ché
gdy mua 16n & thanh phé Vinh ¢6 thé duoc
giai thich dya trén 3 yéu t chinh: dia hinh,
xa4m nhap lanh va nhidu dong nhiét déi.

3.2. Dic trung bién dbi ciia mua ngay

Bién d6i chu ky ngay mua tai Vinh
duoc biéu didn trung binh luong mua
gid tir Oh dén 24h (Hinh 2a). Thuc té cho
thay bién d6i chu ky ngay cua luong mua
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phan anh rd nhét sy thay dbi quy mo dia
phuong tai 1 tram. Nhin chung, lugng
mua xut hién vé dém va sang, giam vao
budi chiéu va c6 xu hudng tang nguoc lai
sau 18h ti.

Tai tram Vinh, mua chu ki ngay co
su khac khéc biét: Luong mua duy tri déu
tr Oh t&i 8h, dat cuc dai luce 8h vai lugng
mua & khoang 2400 mm. Sau dd, luong
mua giam nhanh xudng khoang 1200 mm
vao luc 16h, sau d6 tang nguoc trd lai,

Vinh
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(a)

dat cuc dai thtr 2 vao luc 20h voi ngudng
mua khoang 2400 mm. Sau d6, mua lai
cho thdy xu thé giam tir 20h t6i 24h, tro
vé ngudng dudi 2000 mm.

Hinh 2b chi ra bién dbi tan sé xut
hién mua chu ky ngay tai tram Vinh. Tu
hinh cho thiy s6 1an mua cuc dai thuong
xudt hién vao khoang 7h gio, sau d6 giam
nhanh t6i 16h va ¢6 d4u hiéu tiang tro lai
sau 16h.
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Hinh 2: (a) Bién déi lwong muwa gio trong ngay; (b) Bién doi tan sé xudt hi¢n chu ky mwa
ngay tai tram Vinh

3.3. Pdc trung bién déi ciia mwa gio

Cuong d¢ mua tai tram Vinh xép xi
2.05 mmv/h va do 1éch chudn c6 gia tri 5.3.
Diéu d6 cho thiy cuong do mua tai day kha
16n. Nguyén nhan giy mua 13 tuong tac két
hop nhiéu yéu t, bao gdm xam nhap lanh,
ITCZ, béo,...trong dd, dia hinh c6 vai tro
quan trong trong viéc ting cuong cac dong
muec thap va gdy mua do dia hinh.
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Hinh 3: Ham phin bé tich ity muwa gio tai
tram Vinh

Hinh 3 chi ra phan b tich liiy mua
210 tai tram Vinh véi x4c suét xuét hién
mua giam rat nhanh tir 100% dén 20% voi
cudong do mua 0 dén 2 mm/h. Cuong do
mua ngdy c6 xu thé tang tir sau 19h ti t6i
trude 9h sang hom sau. Ngoai ra, mua cd
xu thé tang vé luong mua, sd gid mua, tuy
nhién luong mua c6 sy ting manh hon )
gio mua.

3.4. Bién dbi cuwong dp muwa theo
cip mira

Cuodng d6 mua theo cdp mua duge
lwa chon trén Bang 1. Két qua tinh toan
hé s6 Sen Slope voi cic ngudng phén
vi khac nhau duogc chi ra trén Bang 2 va
kiém nghiém béi phuong phap phi tham
s6 Mann Kendall (p-value). V&i phan vi
< 50%, hé sb Sen slope dat gia tri 0.51,
ddng nghia cuong d6 mua ¢ xu thé ting
O ngudng phan vi nay. So véi cac phan vi
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khéc, ngudng phan vi 50 - 75%, cudong do
mua c6 xu thé ting nhanh nhit, tng véi
hé s6 Sen slope 1.74. Tuy nhién, khoang
phan vi tir 75 - 90%, cuong do mua cd xu
thé giam nhe, hé s6 Sen slope c6 gié tri
am (-0.24). Pac biét dbi v6i ngudng 90
- 95 % la ngudng mua 16n, c6 kha nang
gdy lii Iyt va nhiéu thiét hai khac, xu thé
tang manh voi hé sb Sen slope 13 1.64.
Mua trong ngudng nay thuong hiém xuét
hién hon, va dugc gy ra boi su két hop
ctia nhiéu hinh thé thoi tiét phirc tap nhu
ITCZ két hop khong khi lanh, khong khi
lanh Kkét hop dia hinh, hodc hdi tu gi6 trén
cao két hop khong khi lanh.

Bing 2. H¢ 56 Sen slope twong ieng véi cic

phan vi khdc nhau tai tram Vinh

Phan vi p-value Sen slope
<50% 0.47 0.51
50 - 75% 0.07 1.74
75 - 90% 1.00 -0.24
90 - 95% 0.70 1.64

3.5. Bién doi cuwong do muwa theo
thoi doan muwa

Thoi doan mua duoc lya chon dé
danh gia la 1h, 2h, 6h, 12h va 24h. Bang
3 chi ra hé sb Sen slope tng véi cac thoi
doan mua khac nhau. C6 thé nhéan thay
tai tram Vinh, gid tri mua cuc dai thoi
doan 1h co xu thé ting véi hé sb Sen
sploe nhan dugc 1a 1.26, song gia tri
p-value chi dat 0.04. Piéu d6 cho thay
cuong do0 mua ¢ thoi doan 1h khong
that sy manh.

Xu thé mua cuc dai thoi doan 2h dugce
chi ra trén Bang 3. Xu hudong mua tang
tai tram Vinh thé hién hé sé Sen slope dat
gia tri 0.88. Song vdi thoi doan 6h, 12h,
24h muc ting kha cao, voi hé sé Sen slope
la 2.78; 1.7 va 2.45 tuong g véi gia tri
p-value 14 0.8; 0.47 va 0.17. Biéu d6 cho
thiy nguy co xay ra mua 16n va mua lén
kéo dai kha cao tai tram Vinh.

Nghién ciru

Bing 3. H¢ 56 Sen slope twong iing véi thoi
doan mwa khdc nhau tai tram Vinh

Thoi doan mwa p-value Sen slope
lh 0.04 1.26
2h 0.22 0.88
6h 0.8 2.78
12h 0.47 1.7
24h 0.17 2.45

4. Két luan

Tt phan tich va nhéan dinh trén nhém
tac gia dua ra mot sb két luan sau:

Mua & cac tram & Vinh ¢6 xu thé ting
tur thang 8, cuc dai vao thang 9, thang 10
sau d6 gidm manh trong cac thang con lai.
Su khac biét cia mua chu ki nam gay ra
boi cac co ché mua khac nhau.

Co ché gay mua 16n ¢ Vinh 1a do su
tuong tac cua nhiéu yéu t6 bao gdom dia
hinh, nhiéu dong trong d6i gi6 Pong va
xam nhép lanh.

Mua ¢ Vinh ¢6 xu hudng tang tir sau
19h t6i toi trude 9h sang hom sau. Nhin
chung mua ¢6 xu thé tang vé luong mua,
sd gio mua, tuy nhién lugng mua c6 su
taing manh hon sb gid mua, cho thdy xu
thé tang cta cuong do mua.

Bién dbi chu ki ngay ctia mua 16n cho
thdy su chénh léch manh gitta mua budi
sang va mua bubi chidu khong 15 rang
tai tram Vinh. Ngoai ra, xu thé cuong do
mua chi ting & mot vai ngudng nhét dinh.

Str dung hé sb Sen slope va kiém
nghiém phi tham s6 Mann Kendal cho
tram Vinh cho thdy mua 16n & tit ca céc
thoi doan dudong nhu cho xu thé mua
khong rd rang véi cac gia tri p-value
tuong ddi 16n. Xu thé nay khong o rang
nhat & cac thoi doan 2h - 12h va rd rang
hon & thoi doan 1h - 24h.
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