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TOM TAT

Str dung dong bo dir lidu phén tich may HCAI (High-resolution Cloud Analysis Information) dugc chiét
Xuat tir vé tinh Himawari-8 ctia Co quan Khi tugng Nhat ban (JMA) va dir liéu mua GSMaP (Global
Satellite Mapping of Precipitation) cua JAXA, nghién ctru nay tap trung phan tich cac dac tinh may gy
mua ldn va tuong quan gitra ching cho khu vyc Thanh phé H6 Chi Minh cho giai doan 2016-2018. bac
diém tan suat xuat hién mua va cuong do mua theo gio di duoc wde tinh twong ing voi tan suat xuat hién
cac loai may va thong ké cung véi timg dic diém cua loai may. Két qua cho thay bién dong ngay cta tan
sudt va cuong d6 mua phi hop voi tin suét cua cac may Cb, Cs va As. Trong d6, may Cb tuong tng véi
céc dic tinh d6 diy quang hoc 16n nhat, dinh may cao nhat va cho mua 16n nhat. May Cb gay mua 16n cé
tuong quan tot nhét giita cuong d6 mua GSMaP véi cac kénh nhiét Tb08 va Tb13 cta vé tinh Himawari-8.

Tir khéa: Dic tinh may, tAn sudt may va mua, GSMaP, Himawari-8

1. GIOI THIEU

Hién nay, cac san pham thu duoc tir vé tinh c6 déng gop rat lon trong nghiép vu du bao
cling nhu tng dung nghién cau khoa hoc, dac biét 1a san pham vé mua. Vi vu diém vuot troi vé
d6 bao phu rong 16n, quét duoc nhitng viing xa xdi héo 1anh, ving hai dao, ving bién khdng c6
thiét bi quan trac hoac radar, dir liéu anh mua vé tinh dugc xem 1 lwa chon téi wu nhat c¢é thé khac
phuc duoc nhitng nhuge diém dé lai cua phuong phép radar va quan trac truyén thdng. Tinh dén
thoi diém hién tai, c6 kha nhiéu bo dir liéu mua vé tinh duoc phat trién, Sun va cong su (2018) da
téng hop cap nhat cac bo dir lidu, bao géom bo dir liéu GPCP — Global Precipitation Climatology
Project (Adler va cong sy, 2003), CMORPH (Joyce va cong sy, 2004), the TRMM Multi-satellite
Precipitation Analysis (TMPA) (Huffman va cong su, 2007), va PERSIANN (Hong va cong su,
2004), GSMaP (Global Satellite Mapping of Precipitation, Ushino va cong sy, 2009). Trong do,
GSMaP la mét trong nhirng san phim mua c6 d6 phan giai khong gian va thoi gian t6t nhat. Dix
liéu GSMaP duoc nghién ciu khai thac cho Viét Nam cha yéu qua mot s6 danh gia va hiéu chinh.

Dé sir dung dit liéu vé tinh mot cach hiéu qua, dua trén cac kénh anh di c6 nhiéu nghién
ctru dé nhan biét cac dang may co ban. Céc thuat toan dé phan loai may dwa trén dic trung quang
phd, hinh déang, tinh chit vat 1y thu duoc tir cac cam bién ké thy dong cua ting loai may trén vé
tinh (Rossow va Schiffer 1999). Tir dir liéu cua vé tinh thé hé moi Himawari-8 véi 16 céc kénh
anh duoc thu nhan lién tuc trong 10 phit mang nhiéu thdng tin hitu ich hon vé dic diém may,
Trung tdm Vvé tinh khi tuong (MSC) cua Co quan khi twong Nhat (JMA) da phat trién mot san
pham béc 2 duoc goi la High-resolution Cloud Analysis Information (HCAI) gom d6 bao phu may,
dang may, va d6 cao may va dua vao nghiép vu cing véi tir thang 7/2015 (Suzue, 2016). O Viét
Nam, hau nhu méi chi sir dung s6 liéu anh thu tryc tiép tir vé tinh vao cong tac nghiép vu dy béo,
canh bao, chua c6 nhiéu nghién ciru st dung cac san pham dan xuét dé phan tich chi tiét vé may
I|en quan dén mua, dic biét 1a mua 16n cho mot khu vuc cu thé, ciing nhu toan ving. Vi nguon
s6 liéu mua GSMaP dong bo hang gio vai s6 liéu phan tich may HCAI tir Himawari-8, nghién ctu
nay sé& di sau phan tich vé mua cho khu vuc HCM vdi cac ddc diém vé may di kém, bao gom nhiing
dic tinh vé nhiét d6 dinh may, d6 cao may, va loai may. CAc tan suat va gié tri ugc tinh theo tung
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gio trong ngay. Muc 2 trinh bay vé s6 li¢u va phuong phap, Muc 3 la két qua va thao luan; va cudi
cung la két luan.

2. SO LIEU VA PHUONG PHAP
2.1. Khu vie nghién ciru va sé liéu
2.1.2. Khu vyc nghién ctru

Khu vic thanh phé H6 Chi Minh thudc ving Dong Nam B 1a khu vuc ¢6 dia hinh kha
bang phing (Hinh 1), trir phan phia béc thudc tinh Binh phudc, ndm trong ving dic trung cua khi
hau nhiét d6i gié mua va can xich dao, nén nhiét am phong pha, nén nhiét d6 cao. Mua dugc chia
thanh 2 mua phu hop véi sy hoat dong cia 2 mua gid, twong phan nhau ré rét: Mua mua thuong
bit du tir thang 5 dén thang 11, thang mua cuc dai vao khoang thang 8-9, con mua kho xay ra tir
thang 12 dén thang 4 nim sau véi luong mua thang dudi 50mm. Nghién ciru sir dung thong ké vé
cac dot mua 16n trong 3 ndm gan ddy 2016-2018 cho khu vuc.

BAN DO HANH CHINH KHU VUC NAM BQ
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Hinh Error! No text of specified style in document.. Ban d6 d6 cao dia hinh khu vyc
Nam B (trai) va Tp. H5 Chi Minh (phai)
2.1.2. 86 ligu GSMaP va HCAI

Dit lieu GSMaP bao phu trén pham vi tir 60°N dén 60°S véi do phan giai theo phuong
ngang 13 0,1x0,1 d6 va do phan giai thoi gian 1a 1 gio. Mac du dix lisu GSMaP véi nhiéu phién ban
khéc nhau c6 tir nam 2000 dén nay, nhung dé pht hop véi dit liéu may Himawari-8, ching ti sir
dung GSMaP phién ban méi nhat v-07 cho céc thang mua mua (thang 5 — thang 11) giai doan 3
nam 2016-2018.

San pham phan tich may tir vé tinh Himawari-8 (HCAI) duoc sir dung tryc tiép trong
nghién ctru ndy bao gém do cao may (CLTH), nhiét do dinh may (CLTT), va 10 phan loai may.
San pham HCAI c¢6 d6 phan giai 1 x 1 km va mdi 10 phat mét anh tir 00-10 UTC, wng véi thoi
gian c6 cac anh & kénh thi pho. Nghién ctru nay sir dung dit liéu ddy dua trong 3 nam tir thang 5 dén
thang 11, sau khi tich hgp thanh di liéu gio (Mouri va cong su 2016a&b).

2.2. Phuong phap .
GSMaP va HCAI duoc xir ly thanh bo dir liéu dong bd cho khu vuc bao phu khu vuc HCM
nhu trén Hinh 1 (anh nho). Gia tri cua khu vuc duoc tinh bang trung binh céc gia tri pixel tai moi

g0 A 2 47 . s A N A Je ;%100 , Y I
thoi diém dé tinh cac chi so veé tan suat nhu sau: f; = ml; ; Trong do, fi la tan suat mua tai gio i,

I3 \ 7 . 2 e \ , 3 A ” N A . \ =
véi mi la so lan xuat hién mua, trén tong so lan tinh n; (bao gom ca mua va khong mua) tai thoi
diém i. Khi do, tong so tan suat & 24h khong nhat thiét bang 100%.

3. KET QUA VA THAO LUAN

3.1. Pic diém va tan suit may va mura gio

Tan suat mua cho riéng khu vuc HCM duoc wdc tinh cho riéng ting thang va cho tong hop cac
thang. Gia tri cuong d6 mua trung binh theo gi¢ cling duoc tinh toan cho nhitng ngay mua cua
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ting céc thang 5-11. Két qua tan suat mua theo gios cho khu vuc HCM biéu dién trén Hinh 2 va
tan suat cac loai may tr 00-10UTC trén Hinh 3. Tan suat mwa I6n nhat trung hop véi xu the gia
tang rd rét cua cac loai may Cb va Cs nam tur khoang 07-10 UTC (14-17h) & Hinh 3.
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Hinh 2. Tén sudt mua theo gi¢ (th5-th 11) Hinh 3. Cudng d6 mua trung binh theo gic

3.2. Pic diém trung binh ciia miy giy mwa

CAc gi4 tri twong tng vé cuong d6 muwa GSMaP va gia tri ciia cac kénh anh Himawari-8
cling dugc tinh toan cho ting nhan dang loai may, g vai tieng gio caa di liéu anh tir 00-10 UTC
(Hinh 4). Két qua cho thiy, may Cb twong tng véi cuong do mua 16n nhat ¢ tat ca cac thang,
tuong @ng Voi gia tri phan xa cia kénh B3 (0.64 um) 16n nhat, gia tri nhiét d6 Tb cua kénh Th08
(6.2 pm) va Th13 (10.4 pm) la nho nhat, déng thoi hiéu giira hai kénh (Tb13-Tb08) 14 bé nhét.
Gia tri cudong do mua trung binh ctia may Cb Ién nhét vao thang 5 va thang 6, giam dan va nho
nhét 1a thang 10. Twong Gng v&i may Cs 1a cudng d6 mua 16n thir 2, voi gia tri trung binh 16n nhat
vao thang 5, giam dan theo cac thang va ciing thip nhét vao thang 10. Cac may Ns, Cu, Sc, va St,
hau nhu khong gy mua, mac du gia trj albedo trung binh ciia Ns va St trong duong véi albedo
ciia may Cb, tuy nhién gié tri nhiét 6 cua céc kénh Th08 va Th13 ctia cac loai may nay rat 16n va
chénh léch gitra 2 kénh nay thé hién rat rd sy kho cua tang trung va tang cao caa khi quyén, chac
chin may ¢ tang thap.

GSMaP vs Albedo and Tb (May) GSMaP vs. Albedo and Tb (June) GSMaP vs. albedo and Th (July)
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Hinh 4. Gia tri trung binh cia GSMaP, albedo (b3) va Tb0S, Th13 Tp. HCM
twong ung voi cac logi may

Hinh 5. Ddc tinh mdy trung binh
ung voi tung loai may khu viec
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Céc dic tinh may bao gdm do day quang hoc cia may (CLOT), nhiét d6 dinh may (CLTT), va do
cao may (CLTH) ciing duoc tinh trung binh cho céc thang theo ting loai may nhu va tong hop cua
tat ca cac thang nhu trén Hinh 5. Két qua cho thiy d6 day quang hoc cia may Cb 1a dic biét 16n,
sau d6 dén Ns va St, cAc gia tri nay hoan toan khéc biét véi gia tri do cao dinh may, nhu Cb, Cs,
Ci, ¢6 d6 cao dinh may twong dong nhung do day quang hoc hoan toan khac nhau. Nhu vay, chi
c6 may Cb la tuong (ng voi d6 cao may 16n 1a d6 day quang hoc 16n va nhiét d6 dinh may thap
nhat. Khi d6, ta c6 cac kénh anh Th08 va Th13 la gia tri nhiét d¢ thap nhat, va albedo ¢ kénh Th03
la 16n nhat.

4. KET LUAN

C4c dit liéu mua tir vé tinh GSMaP két hop véi cac san pham may va cac kénh anh caa Himawari-
8 di cho phép nghién ctru sau vé cac hé théng may giy mua cho khu vuc HCM, tir viéc xac lap
C4C tan suat xuat hién mua theo gio, va tan suat cac loai may theo gid véi cac dic tinh caa may,
nhu nhiét 6 dinh may, do cao may va dé day quang hoc may. Tir nhitng két qua phan tich may
trong mua mua cua nghién cau cho thay:

- Pic diém vé tan suit mua gio trong miia mua (thang 5- thang 11) ChQ khU’VI_IC HCM véi cuc dai
trong khoang 09-12 UTC, tuwong tng vaéi su bién thién theo gio cua tan suat may, dac biét la cac
loai may gdy mua nhu Cb, Cs, As, va dat cuc dai vao khoang 09 UTC.

- Tuong quan gitra déc tinh my va mua 16n cho khu vuc HCM cho théy may Cb tuong tng Vai
cac ddc tinh do déy quang hoc lon, @6 cao may 16n va cho mua 16n nhat. May Cb gay mua 16n co
turong quan tot nhat gitra crong d6 mua tir GSMaP vai cac kénh nhiét Tb08 va Th13.

Loi cam on: Nghién ciru duoc tai trg boi Dé tai thuoc Chwong trinh cdp Nha nudc “Nghién ciu khoa hoc
va cong nghé phuc vy bao vé moi truong va phong tranh thién tai” KC-08 (mé so KC.08/16-20).

TAI LIEU THAM KHAO

[1] Adler R. F & Negri A. J, 1988. A satellite infrared technique to estimate tropical convective and
stratiform rainfall. Journal of Applied Meteorology, 27(1), 30-51.

[2] Hong Y., Hsu K, Sorooshian S., & Gao X, 2004. Precipitation estimation from remotely sensed imagery
using an artificial neural network cloud classification system. Journal of Applied Meteorology, 43(12),
1834-1852.

[3] Huffman G. J, Bolvin D. T, Nelkin E. J, Wolff D. B, Adler R. F, Gu G, 2007. The TRMM Multisatellite
Precipitation Analysis (TMPA): Quasi-global, multiyear, combined-sensor precipitation estimates at fine
scales. Journal of hydrometeorology, 8(1), 38-55.

[4] Joyce R. J, Janowiak J. E, Arkin P. A, & Xie P, 2004. CMORPH: A method that produces global
precipitation estimates from passive nicrowave and infrared data at high spatial and temporal resolution.
Journal of Hydrometeorology, 5, 487-503.

[5] Mouri K., Suzue H., Yoshida R., & Izumi T, 2016a. Algorithm Theoretical Basis Document of Cloud
top height product. Meteorological Satellite Center Technical Note, 61, 33-42.

[6] Mouri K, lzumi T, Suzue H, & Yoshida R, 2016b. Algorithm Theoretical Basis Document of cloud
type/phase product. Meteorological Satellite Center Technical Note, 61, 19-31.

[7] Rossow W. B & Garder L. C, 1993. Cloud detection using satellite measurements of infrared and visible
radiances for ISCCP. Journal of climate, 6(12), 2341-2369.

[8] Sun Q, Miao C, Duan Q, Ashouri H, Sorooshian S, & Hsu L, 2018. A review of global precipitation
data sets: Data sources, estimation, and intercomparisons. Reviews of Geophysics, 56(1), 79-107.

[9] Suzue H, Imai T, & Mouri K, 2016. High-resolution cloud analysis information derived from Himawari-
8 data. Meteorological Satellite Center Technical Note, 61, 43-51.

354



[10] Ushino T, Sasashige K, Kubota T, Shige S, Okamoto K, Aonashi K., et al., 2009, A Kalman filter
approach to the global satellite mapping of precipitation (GSMaP) from combined passive microwave and
infrared radiometric data, Journal of Meteorological Society of Japan, 87A, 137-151.

STUDY ON THE ASSOCIATION OF CLOUD CHARACTERISTICS WITH
HEAVY RAIN FOR HO CHI MINH USING HIMAWARI-8 AND GSMaP
DATA

Pham Thi Thanh Nga!
! Vietnam National Space Center - VAST, email: pttnga@vnsc.org.vn

ABSTRACT

Using combined data of HCAI cloud analysis(High-resolution Cloud Analysis Information)
extracted from Himwari-8 satellite and GSMAP ( Global Satellite Mapping of Precipitation) of
JAXA, this study focuses on analyzing characteristics of clouds causing heavy rain and their
correlation for Ho Chi Minh City during the period 2016-2018. The characteristics of frequency
of rain and hourly rainfall intensity were estimated corresponding to the frequency of clouds and
statistics of characteristics for different cloud types. The results showed that diurnal variations of
rainfall frequency and intensity are consistent with occurrence frequencies of Cb, Cs and As
clouds. In particular, Cb cloud with characteristics of the largest optical thickness, the highest cloud
top resulted in the highest rainfall. The Cb cloud, which was associated with heavy rain, showed
the best correlation between the intensity of GSMaP rain with the temperatures of Th08 and Tbh13
images of Himawari-8 satellite.

Key words: Rain & cloud frequency, GSMaP, Himawari-8
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