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Phan tich xu thé mua giai doan 1982-2019 tai tram khi tuong Tan
Son Hoéa, TP. H6 Chi Minh
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TOM TAT

Tac dong clia do6 thi hda va bién déi khi hau dang lam thay d6i manh mé ché dé mua tai cac khu
vuc d6 thi, gop phan lam tram trong thém céc rti ro lién quan dén nudc nhu ngap lut, han han, 6
nhiém mai trudng. Dy dodn xu thé thay ddi luong mua cung cap nhimng théng tin hiu ich gidp
chi d6ng gidam nhe tac dong clia cac ri ro lién quan dén nudc. Nghién cu nay nham danh gia
dinh lugng su thay déi cac dac trung mua co thai doan 15, 30, 45, 60, 90, 120, 180 va 360 phut ti
1982 dén 2019 tai tram khi tugng Tan Son Hoa, TP. H6 Chi Minh. D liéu quan trac lugng mua cho
théy giai doan 1982-2019 da xay ra 579 tran mua co téng lugng I6n hon 30mm (trung binh khodng
15 tran/nam) va tan sudt mua cuc tri xay ra thudng xuyén hon ké tir sau 2016. Kiém dinh phi tham
s6 Mann-Kendall va udc luong d6 déc Sen cho thdy lugng mua c6 xu thé tang manh (cé y nghia
théng ké) doi véi cac thai doan ngén 15, 30, 45, 60, 90 phut va tang via (cd y nghia thong ké) doi
véi thoi doan 120 phut nhung tdng nhe déi véi thai doan 180 va 360 phut va khéng cé y nghia
thong ké. Xu thé lugng mua thai doan 45 phdt tdng manh nhét véi téc dé trung binh khodng 0,7
mm/ndm. Su gia tang lugng mua trong cac thai doan ngan c6 thé lam trdm trong hon tinh hinh
ngap lut d6 thi do hé théng thoét nudc bi qua tai. K&t qua nghién ctu nay co6 thé hd trg cho cong
tac quan ly rdi ro ngap lut dé thj ciing nhu cac van dé moi truong khac lién quan dén nudc tai TP
HS Chi Minh.

Tur khoa: Kiém dinh Mann — Kendall, mua cuc tri, Tan Son Hoa, TP. H6 Chi Minh, udc lugng d6 déc
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GIGI THIEU

Thanh phé H6 Chi Minh (TPHCM) 14 trung tim kinh
té, chinh tri, khoa hoc ky thuat, van héa va gido duc
quan trong phia Nam, dong vai tro d4u tau thac déy
phat trién kinh t€ - x4 hoi cta ca nudc. Tuy nhién,
van dé ngép lut dang 1a mot trong nhiing nguyén nhén
chinh de doa sy phit trién bén viing ctia thanh phé
bén canh céc vin dé ket xe, 6 nhiém moi trudng va
khong khi. Thoi gian viia qua, cac trdn mua cyc tri,
vugt qua tdn sudt thiét ké cta hé thong thoat nudc,
da lam trdm trong thém tinh hinh ngip lut. Nguyén
nhéan 1am bién d6i dic trung mua tai TPHCM xuit
phat tii nén nhiét d¢ ting cao do anh hudng cta hién
tugng ddo nhiét hinh thanh tit qud trinh d6 thi héa va
tdc dong ctia bién d6i khi hau.

Anh huéng ctia do thi hoéa 1én tdng lugng mua ngay
16n nhéit da dugc ghi nhan khd sém tai cdc d6 thi
Paris (Phap), St. Louis va Chicago (My) tu nhiing
nim 1970, Hang ngan nghién cu vé tic dong clia
d6 thi hoa dén ché @6 mua do6 thi da duoc thuc hién.
Liu va Niyogi (2018) da phén tich t6ng hgp mot cach
ky ludng 489 bai bao dugc lya chon tit 2000 bai bao
nghién ctiu vé vin dé nay trén toan thé gisi2. Kétluan
chung dugc rut ra la d6 thi hoa da lam thay déi sau

sdc ché d6 mua tai khu vuc d6 thi, lugng mua trung
binh tang 18% theo hudng xuoi chiéu gio, 16% toan
b thanh phd, 2% va 4% lan lugt theo huéng trai va
phai clia con bao. Lugng mua gia tdng thuong xay ra
khoéng cach 20-50km ti trung tdm thanh phé.

Tai TPHCM, dit liéu quan trac cho thdy ché do
mua dang c6 ddu hiéu thay déi trong thoi gian gan
day nhu s6 trdn mua xay ra nhiéu hon, nhiing trdn
mua cuc tri v6i vii lugng 16n xdy ra thudng xuyén
hon nhu trdn mua 170mm ngay 26/9/2016, tran mua
165,6mm ngay 1/4/2017, va trdn mua 407,2mm ngay
25-26/11/2018 do dnh hudng ctia con bao USAGI.
Tén sudt xudt hién cac trdn mua cuc tri xay ra thudng
xuyén hon trong thai gian vita qua lam gia ting rii ro
va tén thét do ngép lut tai TPHCM. Do d6, nghién
ctu vé tinh hinh bién d6i lugng mua dé cung cép
thong tin cdn thiét nhdm trién khai nhiing giai phap
ung phé pht hgp dang 1a yéu cau cép bach hién nay
d€hudng dén muc tiéu do thi c6 kha nang chéng chiu
véi khi hau.

Nghién ctiu vé€ xu thé lugng mua, mua cyc doan tai
tram Tan Son Hoa da dugc thuc hién khd nhiéu trong
thoi gian viia qua. Phi va Quang (2015) da xac dinh
dugc xu thé gia ting lugng mua thiét ké thoi doan
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180 phut theo cdc tan suit khac nhau cho giai doan
1952-2010 va dy bao dugc gid trj gia ting clia n6 trong
tuong lai. Binh va Nguyén (2020) cting da chi raxu thé
gia tang lugng mua thoi doan 24 gio va gia tang gia
tri lugng mua thiét ké khi xdc dinh theo ly thuyét xac
sudt khong diing trong giai doan 1982-2018>. Dudng
cong IDF do tac dong ctia BDKH da dugc cép nhat
va duong cong IDF mua cuc doan ciing da dugc thiét
1ap*°. Tai TRHCM, nhiéu nghién ctu cho thiy c6 sy
gia tang xu thé lugng mua nam, mua va mua cuc tri
cling nhu bién dong phan bd khong gian cta lugng
mua tit 1980 dén 2016%7. Khoi va cong sy (2021) da
du doédn xu thé ting cta lugng mua cyc doan trong
tuong lai do tic dong clia BDKH tai TRHCM®, Tuy
nhién cdc nghién cttu nay chua dé cap dén dién bién
xu thé lugng mua xay ra trong thoi doan ngan, khé
phé bién ddi véi loai mua d6i luu (xdy ra thoi gian
ngdn, cudng do 16n), déng rdt vai trd quan trong trong
quan ly ngép lut tai TRHCM.

Nghién ctiu nay nhdm phén tich va danh gia cic dac
trung mua théi doan ngan (15, 30, 45, 60, 90, 120, 180
va 360 phit) trong giai doan 1982-2018 tai tram khi
tugng Tan Son Hoa, TPHCM. Day la tram duy nhat
c6 diiliéu do kha chi tiét, ddy dt va tin cay ctia khu vuc
TPHCM. Mic du, két qua phan tich tai tram Tan Son
Hoa khong thé dai dién cho toan b TPHCM nhung
n6 c6 thé cung cdp nhiing thong tin ¢6 tinh chit tham
khao can thiét cho cic tram do lan can. Kiém dinh
théng ké phi tham s6 Mann - Kendall va uéc lugng
d6 dc Sen dugce st dung d€ danh gid xu thé bién d6i
lugng mua.

DU LIEU VA PHUONG PHAP

NGHIEN CUU

Dir liéu mua

Tram khi tugng Tan Son Hoa c6 toa do X=683.481m
va Y=1.194.480m, ndim & quan Tan Binh, TPHCM,
la tram quéc gia co ban va quan trong nhét trong khu
vic Nam B¢ (Hinh 1). Tailiéu mua quan tric tai tram
nay c¢6 d6 phén giai chi tiét 15 phiat (nho nhat hién
nay), c6 cht lugng t6t va dang tin cdy. Di liéu mua
thoi doan 15 phit trong vong 38 nam (tii 1982 dén
2019) dugc thu thip va tdng hgp thanh liét di liéu
mua 16n nhit nam cho cac thoi doan 15, 30, 45, 60,
90, 120, 180 va 360 phut d€ phuc vu dinh gid dién
bién xu thé.

Phuong phap nghién ctu

Kiém dinh phi tham s6 Mann-Kendall

Kiém dinh phi tham s6 Mann-Kendall®'® dugc 4p
dung rong rai d€ nhan dang xu thé chudi theo thoi
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gian ctia cdc thong s6 khi tugng, thuy vin. Chi s6
thong ké S dugc dinh nghia nhu sau:

S = YRoi X1 s8m (xj — xx) m
Trong do:

1 khixj—x; >0
Okhixjka:O (2)
—1lkhix;—x; <0

sgn (Xj ka)

Trong d6: n la s6 lugng mau, k=1, 2,...n-1vaj=
k+1,...,n. Néu n > 8 thi thong ké S x4p xi phan bo
chuén. Gid trj trung binh cta S bdng 0 va phuong sai
ctia S dugc tinh theo cong thiic:

VAR(S) = Tls m(m—1) 2m+5)] 3)

Gid tri Z ctia kiém dinh xéc dinh theo cong thuc:

s khi S >0
Var(S)

0khiS=0 (4)

_SHl khi S <0
Var (S)

Néu Z > 0 chi xu thé ting, Z < 0 chi xu thé gidm. Trong
nghién ctiu nay, cic gia tri xu thé dugc chi ra véi mic
y nghia 5% (& = 0,05), tuong Ging v6i véi Z|_4 /5 =
1,96. Nghia la xu huéng tang hodc gidam c6 y nghia
thong ke khi |Z| > Z;_q ).

Uébc lugng dé déc Sen
Sen (1968) dé xuét phuong phép phi tham s8 d€ uéc

tinh d¢ d6c ctia xu thé chudi thoi gian theo cong thiic
(5) nhu sau!!:

Xj—Xj
— medi j i
B = me zan(j_i)7 5)
j>ii=1,2,n—1; j=2,3,..n

Trong do: B la gid tri ctia udc lugng do dbc Sen; B >
0 chudi c6 xu thé tang va ngugc lai.

KET QUA VA THAO LUAN

Xu thé xay ra cac trdn mua cuc tri

Tt 1982 dén 2019 da xay ra 579 tran mua cd vii lugng
16n hon 30mm tai tram Tan Son Hoa. Dién bién
s trdn mua hang nim dugc thé hién trong Hinh 2.
Nédm 2017 c6 s6 lugng tran mua I6n nhat véi 28
tran/nam, nam 2005 va 2006 ¢4 s6 tran mua it nhat
12 7 tran/ndm, trung binh tit 1982-2019 méi ndm xay
ra 15,2 tran mua c6 v lugng 16n hon 30mm. Nhin
chung s6 lugng tran mua c6 xu thé ting nhe.

Hinh 3 biéu dién s6 lugng trdn mua cyc doan co tong
lugng mua I6n hon 100mm, 150mm va 170mm trong
giai doan 1982-2019. Trong vong 18 nam (1982-1999)
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chi xay ra 6 trdn mua cé vi lugng 16n hon 100mm
nhung trong vong 20 nim (2000-2019) lai xay ra 12
tran mua lén hon 100mm, gdp doi thoi ky trude 2000.
Hon nfia trong giai doan 1982-2015 (34 nam) chi xay
ra 12 tran mua 16n hon 100mm nhung tii 2016-2019
(4 ndm) lai xdy ra 6 tran mua l6n hon 100mm. Tuong
tu nhu vay, tit 1982-2015 (34 ndm) chi xdy ra 2 trdn
mua c6 vit lugng 16n hon 150mm va chua xay ra tran
mua nao c6 vi lugng 16n hon 170mm, nhung ké tu
ndm 2016-2019 (4 nam) da xay ra 3 trdn mua véi vii
lugng 16n hon 150mm (g4n nhu xay ra hang nam) va
2 tran mua véi vii lugng 16n hon 170mm. Diéu nay
cho théy s6 lugng trén mua cuc tri dang gia tang trong
nhiing ndm gan day.

Dién bién xu thé mua

Béang 1 trinh bay cdc tham s6 thong ké ctia kiém dinh
Mann-Kendall va uéc lugng d6 déc Sen d€ danh gid
xu thé lugng mua 16n nhéit hang nam tir 1982-2019
v6i cac thai doan 15, 45, 60, 90, 120, 180 va 360 phut.
Két qua cho thdy lugng mua 16n nhit cta cac thoi
doan ngan tit 15 dén 90 phut ting manh va c6 y nghia
théng ké. Trong d6 lugng mua thdi doan 45 phat
tang manh nhat véi t6c d6 trung binh khoang 0,7
mm/nam. Lugng mua thoi doan 120 phut c6 xu thé
tang viia phai va cé y nghia thong ké, trong khi d6
lugng mua thai doan dai tit 180 phut dén 360 phut 1a
c6 xu thé taing chdm nhung khong c6 y nghia thong ké
(Z<1,96). Gia tang lugng mua trong thoi doan ngin
dan dén gia ting nguy co ngap lut do mot lugng mua
16n tap trung trong khodng thoi gian ngin vugt qué
kha nang thiét ké ctia hé théng thoat nudc.

Hinh 4 va Hinh 5 thé hién dién bién lugng mua 16n
nhdat hang ndm cac thoi doan 15, 30, 45, 60, 90, 120,
180 va 360 phut tai tram Tan Son Hoa tit ndm 1982-
2019. Két qua cho thdy nam 1987 xdy ra lugng mua
16n nhét thoi doan 15 phut véi gia tri 49,3mm va ldp
lai vao ndm 2016 nhung véi lugng mua 45mm, nho
hon so v6i ndm lich sti 1987. Tuy nhién néu xét lugng
mua trong thdi doan 45 phut thi ndm 2016 c6 lugng
mua 16n nhat 1a 82,5mm va day cling la ndm xay ra
trdn mua lich st v6i cudng do mua I6n nhat cho tét
ca cac thoi doan. Mic du tran mua ndm 2018 do anh
hudng ctia bao USAGI ¢6 t6ng lugng mua 16n nhit tu
1982 dén nay nhung xay ra trong thoi gian 1545 phut
(25,75 gi®) va téng lugng mua tdi da trong thoi doan
15 phit chi 30,19 mm nén xét vé khia canh thoat nuéc
n6 khong nguy hiém bang tran mua xay ra nam 2016.
Nhin chung trong giai doan trudc ndm 2010 chi cé
ndm 1987 xdy ra mua 16n nhat, thdi gian xay ra trdn
muda lich st dugc ldp lai sau 20 ndm nhung véi téng

lugng va cuong d6 16n hon. Hon niia, sau thoi gian
2016, lugng mua 16n nhat cta cac thai doan déu cao
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hon so véi thoi ky trude 2016, dic biét la trong cac
thoi doan ngdn. Diéu nay cho thdy xu thé gia ting
cuong d6 mua dang gay ra 4p luc dén hé thong thoat
nude khu vic TRHCM. Dé ting pho kip thoi thi viéc
b6 sung nang cdp nang luc thodt nudce 1a rit can thiét
dé gidam nhe tac dong cua cac trdn mua cyc doan gay
ra ngap lut nghiém trong nhu cac do thi khac trén thé
gioi.

KET LUAN VA KIEN NGHI

Két qua nghién cttu da danh gid dinh lugng dugc dién
bién tinh hinh mua ctia tram Tan Son Hoa tif nim
1982-2019. Trung binh méi ndm xdy ra khoang 15
tran mua c6 vii lugng 16n hon 30mm, ndm c6 s6 trdn
mua lén nhat 1a 28 tran (2016) va ndm cd s6 trAn mua
nho nhét la 7 trn (2005, 2006). Két qua phan tich xu
thé cho thdy c6 su gia ting manh xu thé lugng mua
trong thoi doan ngidn nho hon 90 phut va viia & thoi
doan 120 phut. Tuy nhién khong c6 sy gia tang lugng
mua cho thoi doan 180 va 360 phut. SO lugng tran
mua cuic tri xdy ra cang nhiéu trong thoi gian ti1 2016.
Két qua nghién ctiu c6 thé hd trg cho cong tic quy
hoach va quin Iy hé thong thoat nudc mua va cac vin
dé moéi trudng lién quan dén nudc tai TPHCM.

LO1 CAM ON

Nghién ctiu nay dugc tai trg bdi PHQG-HCM trong
khuon khé dé tai ma s6 C2019-48-02.

XUNG POT LO1 iCH

Nhoém tac gia xin cam doan rang khong c6 bat ky xung
dot lgi ich nao trong cong bd bai bao nay.

DONG GOP CUA CACTACGIA

Chau Nguyén Xuén Quang dong vai tro dinh hudng
y tudng, 1én ké hoach nghién ctu, viét chinh va chinh
stia ban thao.

Ng6 Ngoc Hoang Giang dong vai tro phan tich cac
kiém dinh théng ké d€ xac dinh xu thé lugng mua va
hé trg viét ban thao.

Ho Van Hoa va Pham Qudc Khanh dong vai tro tong
hop, xti ly dit liéu va hé trg phan tich thong ké, ban
do.
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Hinh 5: Xu thé t6ng lugng mua thai doan 90, 120, 180 va 360 phut tai tram Tan Son Hoa
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Analysis of rainfall trends in period 1982-2019 at Tan Son Hoa
Meteorological Station, Ho Chi Minh City

Chau Nguyen Xuan Quang’, Ngo Ngoc Hoang Giang, Ho Van Hoa, Pham Quoc Khanh

ABSTRACT

The impacts of urbanization and climate change are drastically changing rainfall patterns in urban
areas that exacerbate water-related risks such as inundation/flooding, drought, and environmental
Use your smartphone to scan this pollution. Predicting rainfall trends provides useful information to proactively mitigate the impact
QR code and download this article of water-related risks. This research aims to quantitatively identify the changes of rainfall patterns
in durations of 15, 30, 45, 60, 90, 120, 180, and 360 mins covering from 1982 to 2019 at Tan Son
Hoa meteorological station located in Ho Chi Minh City. In the period 1982-2019, the observed
rainfall data showed 579 rainfall events with a total volume higher than 30mm (average of about
15 events/year), and extreme rainfall events have occurred quite frequently since 2016. Mann-
Kendall's nonparametric testand Sen's slope estimator showed that rainfall trend strongly increased
(statistical significance) for the short durations of 15, 30, 45, 60, 90 mins and increased moderately
(statistical significance) for 120 mins duration but slightly increased for the durations of 180 and
360 mins and it was not statistically significant. The trend of rainfall in the duration of 45 mins
increased the most with an average rate of about 0.7 mm/year. An increase in short-duration rainfall
can exacerbate urban flooding due to overloaded drainage systems. The findings of this research
could support urban flood risk management and other water-related environmental issues in Ho
Chi Minh City.

Key words: Extreme rainfall, Ho Chi Minh City, Mann-Kendall test, rainfall trend, Sen's slope
estimator, Tan Son Hoa
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