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TOM TAT

Str dung ddng bo dir liéu phan tich may HCAI (High-resolution Cloud Analysis Information)
duoc chiét xuat tir vé tinh Himawari-8 cua Co quan Khi twong Nhat ban (JMA) va dit liéu mua
GSMaP (Global Satellite Mapping of Precipitation) cua JAXA, nghién ctru nay tap trung phan tich
cac ddc tinh may gy mua 16n va twong quan gitra chtng cho khu vuc Thanh phb H5 Chi Minh cho
giai doan 2016-2018. Pac diém tan suat xuat hién mua va cudng d6 mua theo gio da dugc uéc tinh
twong g Vi tan suat xuét hién céc loai may va thdng ké clng voi ting dic diém cua loai may.
Két qua cho thay bién dong ngay cua tan suat va cudng d6 mua phu hop voi tan suat cua cac may
Cb, Cs va As. Trong d6, miy Cb twong ¢ng véi cac dic tinh d6 day quang hoc I16n nhat, dinh may
cao nhat va cho mua 16n nhat. May Cb giy mua 16n c6 twong quan t6t nht gitra cuong d6 mua
GSMaP vai cac kénh nhiét Tb08 va Th13 cua vé tinh Himawari-8.

Tur khoa: Pac tinh may, tan suit may va mwa, GSMaP, Himawari-8.
1. GIOI THIEU

Hién nay, cac san pham thu dugc tir vé tinh c6 dong gop rat 1on trong nghiép vu dy bao ciing
nhu ¢ng dung nghién ciu khoa hoc, dic biét 1a san pham vé mua. Véi wu diém vuot troi vé do bao
phu rong lén, quét dugc nhitng viing xa xdi héo lanh, ving hai dao, ving bién khong cé thiét bi
quan tric hoac radar, dir liéu anh mua vé tinh dugc xem 14 lya chon ti wu nhét cé thé khac phuc
duoc nhitng nhugce diém dé lai ciia phuong phap radar va quan tric truyén thong. Tinh dén thoi
diém hién tai, c6 kha nhiéu bo dir liu mua vé tinh dugc phat trién, Sun va cong su (2018) da tong
hop cap nhat cac bo dit liéu, bao gom bo dir liéu GPCP — Global Precipitation Climatology Project
(Adler va cong su, 2003), CMORPH (Joyce va cong su, 2004), the TRMM Multi-satellite
Precipitation Analysis (TMPA) (Huffman va cong su, 2007), va PERSIANN (Hong va céng su,
2004), GSMaP (Global Satellite Mapping of Precipitation, Ushino va cong sy, 2009). Trong do,
GSMaP 1a mét trong nhirng san pham mua c6 d6 phan giai khong gian va thoi gian t6t nhat. Dix liéu
GSMaP dugc nghién cuu 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 da c6 nhiéu nghién ctu
dé nhan biét cac dang may co ban. Céc thuat toan dé phan loai may dwa trén dic trung quang pho,
hinh dang, tinh chat vat 1y thu dugc tir cac cam bién ké thy dong cua ting loai may trén vé tinh
(Rossow va Schiffer 1999). Tur di liéu cua vé tinh thé hé méi Himawari-8 véi 16 cac kénh anh
duoc thu nhan lién tyc trong 10 phit mang nhiéu théng tin hitu ich hon vé dic diém may, Trung tam
vé tinh khi twong (MSC) caa Co quan khi twong Nhat (JMA) da phat trién mot san pham bac 2
duoc goi 1a High-resolution Cloud Analysis Information (HCAI) gém 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 sb liéu anh thu tryc tiép tir vé tinh vao cong tac nghiép vu du bao, canh bao, chua
c6 nhiéu nghién cau sir dung cac san pham dan xuat dé phan tich chi tiét vé may lién quan dén mura,
dac biét 1a mua 16n cho mot khu vuc cu thé, cling nhu toan vung. Voi ngudn sé liéu mura GSMaP
ddng bd hang gio vaéi s liéu phan tich may HCAI tir Himawari-8, nghién cau nay sé& di sau phan
tich vé mua cho khu vuc HCM véi cac dic diém vé may di kém, bao gdm nhitng dic tinh vé nhiét
d6 dinh may, d6 cao may, va loai may. C4c tan suit va gia tri woc tinh theo tung gio trong ngay.
Muc 2 trinh bay vé s6 liéu va phuong phap, Muc 3 1a két qua va thao luan; va cudi cung 1a két luan.
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2. SO LIEU VA PHUONG PHAP

2.1. Khu vuc nghién ciéu va sé liéu

2.1.1. Khu vuc nghién cttu

Khu vuc thanh phé H6 Chi Minh thude ving Dong Nam Bo 13 khu vuc c¢é dia hinh khé bang
phang (Hinh 1), trir phan phia bic thudc tinh Binh phudc, ndm trong vung dic trung cua khi hau
nhiét d6i gié mua va can xich dao, nén nhiét 4m phong phu, nén nhiét @ cao. Mua duogc chia thanh
2 mua phu hop véi su hoat dong caa 2 mua gio, twong phan nhau rd rét: Mua mua thuong bét dau
tir thang 5 dén thang 11, thang mua cuc dai vao khoang thang 8-9, con mua khé xay ra tir thang 12
dén thang 4 ndm sau v6i luong mua thang dudi 50mm. Nghién ctu st dung thdng ké vé cac dot
mua I6n trong 3 nam gan ddy 2016-2018 cho khu vc.
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Hinh 1: Ban d6 dg cao dia hinh khu viec Nam B¢ (trai) va Tp. Ho Chi Minh (phai)

2.1.2. S6 ligu GSMaP va HCAI

Dir ligu GSMaP bao phis trén pham vi tir 60°N dén 60°S véi do phan gidi theo phuong ngang
1a 0,1 x 0,1 d6 va do phzfin giai thoi gianqla 1 gio. Mac du dir lieu GSMaP véi nhiéu phién ban khac
nhau c6 tir nam 2000 dén nay, nhung dé phu hop véi dix ligu may Himawari-8, chiing toi st dung
GSMaP phién ban mai nhat v-07 cho cac 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 st dung tryc tiép trong nghién
catu ndy bao gom d6 cao may (CLTH), nhiét d6 dinh may (CLTT), va 10 phan loai may. San pham
HCAI c6 d6 phan giai 1 x 1 km va méi 10 phdt mét anh tir 00-10 UTC, ung véi thoi gian c6 céc
anh ¢ kénh thi pho. Nghién ciu nay st dung dir liéu day du trong 3 nam tir thang 5 dén thang 11,
sau khi tich hop thanh dir liéu gio (Mouri va cong su 2016a&b)

2.2. Phuwong phap

GSMaP va HCAI duoc xur ly thanh b dit liéu dong bp cho khu vuc bao phu khu vuc HCM
nhu trén Hinh 1 (anh nho). Gié tri ctia khu vuc dugc tinh bang trung binh cac gia tri pixel tai moi

m, *100

thoi diém dé tinh cac chi s vé tan suat nhu sau: f, = ; Trong do, f, fi la tan suat mua tai

i
gio i, v&i m mi 1a s6 l1an xuat hién mua, trén tong s6 1an tinh n, ni (bao gom ca mua va khong mua)
tai thoi diém i. Khi do, tong so tan suat & 24h khong nhat thiét bang 100%.
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3. KET QUA VA THAO LUAN

3.1. Pic diém va tin suat may va muwa gio

Tan suat mua cho riéng khu vuc HCM duoc udc tinh cho riéng tirng thang va cho tong hop
cac thang. Gia tri cuong dé6 mua trung binh theo gio ciing duoc tinh toan cho nhirng ngay mua cua
tirng céc thang 5-11. Két qua tan suat mua theo gid cho khu viee HCM biéu din trén Hinh 2 va tan
suat cac loai may tir 00-10UTC trén Hinh 3. Tan suat mwa 16n nhét tring hop véi xu thé gia tang ro
rét cua cac loai may Cb va Cs nam tir khoang 07-10 UTC (14-17h) & Hinh 3.

Frequency of cloud type for rain at HCM
Rain frequency for HCM during May-November- thresold of 0.3 mm/h
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Hinh 2: Tan sudt muwa theo gio (th5-th 11)

3.2. Pic diém trung binh ciia may giy mua

CAc gia tri twong ng vé cudng d6 mua GSMaP va gia trj cia cac kénh anh Himawari-8 ciing
dugc tinh toan cho tirng nhan dang loai may, tng vai tirng gio cua dir liéu anh tir 00-10 UTC (Hinh
4). Két qua cho thdy, may Cb tuong tng véi cuong do mua 16n nhat ¢ tat ca cac thang, twong ung
Vv6i gia tri phan xa cia kénh B3 (0.64 um) 16n nhat, gié tri nhiét d6 Th cua kénh Th08 (6.2 pum) va
Tb13 (10.4 pm) la nho nhét, dong thoi hiéu giira hai kénh (Th13-Th08) la bé nhat. Gia tri cudng do
mua trung binh cia may Cb 16n nhat vao thang 5 va thang 6, giam dan va nho nhat 1a thang 10.
Tuong @ng véi may Cs 1a cudng d6 mua 16n thir 2, véi gid tri trung binh 16n nhat vao thang 5, giam
dan theo cac thang va ciing thdp nhat vao thang 10. Cac may Ns, Cu, Sc, va St, hau nhu khong gay
mua, mac du gia tri albedo trung binh cua Ns va St twong duwong vai albedo cia may Cb, tuy nhién
gi tri nhiét d6 cua cac kénh Th08 va Th13 cua cac loai may nay rat 16n va chénh léch gitta 2 kénh
nay thé hién rat rd sy kho cua tang trung va tang cao cua khi quyén, chic chin may ¢ tang thap.

Hinh 3: Tdn sudt cac logi may theo gio
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Hinh 5. Bac tinh may trung binh
ung voi teeng logi may khu vuc

Hinh 4. Gia tri trung binh ciza GSMaP, albedo (b3) va Th08,

Tb13 twrong ung véi cac logi may theo thang Tp. HCM

Céc dc tinh may bao gom d¢ dy quang hoc ciia may (CLOT), nhiét do dinh may (CLTT), va
d6 cao may (CLTH) cting duoc tinh trung binh cho céac thang theo tung loai may nhu va tong hop
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cua tat ca cac thang nhu trén Hinh 5. Két qua cho thay d6 day quang hoc cua may Cb 1a dic biét
I6m, sau d6 dén Ns va St, cac gia tri nay hoan toan khéc biét véi gia tri do cao dinh méy, nhu Cb,
Cs, Ci, ¢6 d6 cao dinh may twong dong nhung d6 day quang hoc hoan toan khac nhau. Nhu vay, chi
¢6 may Cb la tuong Gng véi d6 cao may I6n 1a d6 day quang hoc 16n va nhiét o dinh may thap
nhat. Khi do, ta c6 cac kénh anh Th08 va Th13 Ia gié tri nhiét d6 thip nhat, va albedo & kénh Th03
1a 16n nhat.

4. KET LUAN

Cac dir liu mua tir v¢ tinh GSMaP két hop voi cac san pham may va cac kénh anh cua
Himawari- 8 da cho phép nghién curu sau vé céc hé thong may gay mua cho khu vuc HCM, tur viéc
X4c 1ap céc tan suat xuit hién mua theo gid, va tan suat cac loai may theo gio voi cac dac tinh cua
mdy, nhu nhiét d6 dinh may, d6 cao may va do diy quang hoc may. Tur nhiing két qua phan tich
mAy trong mia mua ctia nghién ciu cho thay:

- Pac diém vé tan suit mua gid trong mia mua (thang 5- thang 11) cho khu vyc HCM véi cuc
dai trong khoang 09-12 UTC, tuong tng vai sy bién thién theo gid cua tan suit may, dac biét 1a cac
loai may gdy mua nhu Cb, Cs, As, va dat cuc dai vao khoang 09 UTC.

- Tuong quan giita dac tinh may va mua 1én cho khu vuc HCM cho thiy may Cb twong tng
V6i cac ddc tinh do day quang hoc Ién, d6 cao may Ién va cho mua 16n nhat. May Cb gay mua 16n
c6 tuong quan tot nhat giira cudng do mua tir GSMaP véi cac kénh nhiét Tb08 va Th13.

Loi cam on: Nghién ctu duoc tai trg boi Dé tai thudc Chuong trinh cip Nha nude “Nghién
ctru khoa hoc va coéng nghé phuc vu bao vé méi truong va phong tranh thién tai” KC-08 (ma sb
KC.08/16-20).
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STUDY ON THE ASSOCIATION OF CLOUD CHARACTERISTICS
WITH HEAVY RAIN FOR HO CHI MINH USING HIMAWARI-8
AND GSMaP DATA
Pham Thi Thanh Nga®
lVietnam 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 Th13
images of Himawari-8 satellite.

Keywords: Rain & cloud frequency, GSMaP, Himawari-8.
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