BAI BAO KHOA HQC

NGHIEN CUU TUONG QUAN GIUA PAC TINH MAY VA
MUA LON CHO KHU VUC HO CHI MINH BANG
DU LIEU VE TINH HIMAWARI-8 VA GSMAP

Pham Thi Thanh Nga!

Tém tit: Sit dung dong bg div liéu phan tich mday HCAI (High-resolution Cloud Analysis Infor-
mation) dwoc chiét xudt tir vé tinh Himawari-8 ciia Co quan Khi twong Nhat ban (JMA) va dir liéu
mua GSMaP (Global Satellite Mapping of Precipitation) cua JAXA, nghién cuu nay tdp trung phan
tich cdc déc tinh mdy gy muea I6n va twong quan giita chiing cho khu viee Thanh phé Ho Chi Minh
cho giai doan 2016-2018. Pdac diém tan sudt xudt hién mwa va cuwong do muwa theo gio da dwoc woc
tinh twong iing véi tan sudt xudt hién cdc loai mdy va thong ké cing véi tirng ddic diém cia logi may.
Két qua cho thdy bién dong ngay cua tan sudt va cueong dé miea phix hop véi tan sudt cia cdc mdy
Ch, Cs va As. Trong d6, mdy Ch twong iing véi cdc ddc tinh dg day quang hoc 1ém nhat, dinh mady
cao nhdt va cho mua lém nhat. May Cb gdy mua [om c6 twong quan tot nhat giita cwong dé mua

GSMaP voi cac kénh nhiét Tb0S va Th13 cua vé tinh Himawari-8.
T khéa: Tan sudt mdy va mwa, GSMaP, Himawari-8, Pdc tinh may.

Ban Bién tép nhan bai: 15/04/2019  Ngay phan bién xong: 20/5/2019 Ngay dang bai: 25/06/2019

1. Mé dau

Mua la mot dai luong rat phuc tap, c6 tinh
bién dong 16n ca vé mat khong gian 1an thoi
gian, 1a yéu t6 khi tuong kho ndm bit va kho dy
béo nhat, d6 1a chua ké dén sai s6 du bao con &
ngudng kha cao. Chinh boi chiu sy anh hudng
manh mé cua dia hinh va hoan luu khi quyén nén
ché d6 mua & mdi khu vuc, mdi quéc gia va moi
ving mién khi hau déu c6 su khac nhau. Trong
nhitng nam gén day, nganh cong nghé vién tham
néi chung va vién tham khi tugng néi riéng da
¢6 nhiéu budc tién vuot bac, nhat 1a cac vé tinh
giam sat khi tuong [1]. Hién nay, cac san pham
thu duoc tir vé tinh c6 dong gop rat 16n trong
nghiép vu du bao cling nhu trng dung nghién ctru
khoa hoc, dac biét la san phém vé mua. Véi uu
diém vuot troi vé do bao phu rdng 16n, quét duoc
nhitng vung xa x6i héo lanh, vung hai dao, ving
bién khong c6 thiét bi quan tric hodc radar, dit
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liéu anh mua vé tinh duoc xem 1a lua chon toi
vu nhit c¢6 thé khic phuc duoc nhitng nhugc
diém dé lai cua phuwong phéap radar va quan tric
truyén thong.

Tinh dén thoi diém hién tai, c6 kha nhiéu bo
dir liéu mua v¢€ tinh dugc phat trién, Sun va cong
su [2] da tong hop cip nhét cac bo dit liéu, bao
g6m bo dir liéu GPCP - Global Precipitation Cli-
matology Project [3] CMORPH (CPC MORPH-
ing technique) [4], the TRMM Multi-satellite
Precipitation Analysis (TMPA) [5], va PER-
SIANN (The Precipitation Estimation from Re-
motely Sensed Information using Artificial
Neural Networks [6], GSMaP (Global Satellite
Mapping of Precipitation) [7]. Trong do,
GSMaP 1a m6t trong nhitng san pham mua c6 do
phan giai khong gian va thoi gian tot nhat. S6
ligu GSMaP d¢ phan giai cao co thé xac dinh
mot hién tugng mua vdi xu thé phu hop voi s6
lidu mua quan tric, tuy nhién nhin chung luong
mua thuong thién thép [8,9, 10, 11]. Ngoai viéc
danh gia sb lidu dé co thé s dung mot cach hitu
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hi¢u, nhitng phan tich chi tiét dua trén bo s6 lieu
day ddc vé khong gian va thoi gian s& gitp nang
cao hiéu biét vé nhitng hé théng mua, tin suit va
dic diém trung binh.

Dir liéu GSMaP dugc nghién cuu khai thac
cho Viét Nam chu yéu qua mot sé nghién ciru
danh gia va hi¢u chinh. Thanh va cong sy [12] da
danh gia GSMaP thang cho luu vuc song Vu Gia
- Thu Bdn & mién Trung Viét Nam trong giai
doan 2001-2007 va két luan s6 li¢u mua GSMaP
¢6 sai s6 4m 16n trong thoi ky gié muia mia dong
tir thang 10 dén thang 12, sai s6 giam di khi d6
cao dia hinh tang 1én, va 16n hon ¢ cac tram vung
ha luu gan bién. Sir phuong phap mang than kinh
nhén tao ANN dé hiéu chinh sb liéu, nghién ctru
nay cling chi ra c6 su cai thién trong twong quan
theo khong gian va bién do mua. Mot danh gia
khac cho s6 liéu muwa GSMaP ¢ khu vuc Trung
Bo cua Hﬁng va cong su [13] khi so sanh véi sb
liéu quan tric ctia 10 tram khi tuong cho giai
doan 2000-2010 khang dinh hé sé twong quan
dwong chiém uu thé trong hau hét cac thang o tat
ca cac tram, gia tri twong quan thap chu yéu roi
vao thang I va II. Mat khac, sau khi hiéu chinh,
lugng mua woc luwong tut GSMaP da duoc cai
thién dang ké, dic biét trong nhiing thang bi
thiéu hut luong mua so v6i quan tric va trong
khoang ngudng tir 6-50mm/ngay.

Dé sir dung dir lidu vé tinh mot cach hiéu qua,
dwra trén cac kénh anh da c6 nhiéu nghién ciru dé
nhan biét cac dang may co ban. Cac thuat toan dé
phén loai may duya trén dic trung quang pho,
hinh dang, tinh chét vat Iy thu duoc tir cic cam
bién ké thu dong cua tirng loai may trén vé tinh
[14, 15]. Phuong phéap nghién ctru trong “The In-
ternational Satellite Cloud Climatology Project”
[14] da sir dung két hop ap sudt ¢ dinh may va do
day quang hoc ctia may dé phan loai may nhu
sau: Cumulus (Cu), Stratocumulus (Sc), Stratus
(St), Altocumulus (Ac), Altostratus (As), Nim-
bostratus (Ns), Cirrus (Ci), Cirrostratus (Cs) va
nhimg dam may ddi luu sdu (Cumulus Conges-
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tus - Cucon and Cumulonimbus - Cb). Wang va
Sassen [16] da phan dinh may thanh may ddi luu
va mdy cao bang cach két hop quan tric chu
dong tir mat dat va so liéu vién tham. Lop may
cao bao gdbm Cirrus, Cirrocumulus va Cirrostra-
tus, may dbi luu thi c6 Cumulus Congestus (Cc)
va Cumulonimbus (Cb). Saitwal va cong su [17]
cling tién hanh nghién ctru phan loai may dua
trén phuong phap két hop da kénh phd, két qua
nghién ctru xac dinh dugc nhiing ving may bao
phu va phan biét duoc may theo 3 tang. Tir dit
ligu ciia v¢ tinh thé h¢ méi Himawari-8 véi 16
cac kénh anh dugc thu nhan lién tuc trong 10
phat mang nhiéu thong tin hitu ich hon vé dic
diém may, Trung tam v¢ tinh khi tugng (MSC)
ctia Co quan khi twgng Nhat (JMA) d phat trién
mot san phém bac 2 dugc goi la High-resolution
Cloud Analysis Information (HCAI) gdm dd bao
phu may, dang may, va d¢ cao may va dua vao
nghi€p vu cung vodi tir thang 7/2015 [18].

O Viét Nam, hau nhu méi chi st dung s6 liéu
anh thu tryc tiép tir vé tinh vao cong tac nghiép
vu du béo, canh béo, chua c6 nhiéu nghién cuu
st dung cac san phim din xuét dé phan tich chi
tiét vé may lién quan dén mua, dic biét 1a mua
16n cho mét khu vuc cu thé, cling nhu toan vung.
Vi nguodn s6 liéu mua GSMaP dong bo hang
gid voi s6 lidu phan tich may HCAI tir Hi-
mawari-8, nghién ctru ndy s& di sau phén tich vé
mua cho khu vuc HCM véi cac dic diém vé may
di kém, bao gdbm nhiing dic tinh vé nhiét d6 dinh
may, do cao may, va loai may. Cac tan suit va
gia tri udce tinh theo tirng gio trong ngay. Muc 2
trinh bay vé s6 lidu va phuong phap, Muc 3 1a
két qua va thao luén; va cudi cung la két luan.

2. Nguon s6 liéu va phwong phap

2.1 Khu vwce nghién cwu va cdac dot mwa
lon

Khu vyc thanh phd H6 Chi Minh thudc ving
bong Nam B9 la khu vuc c6 dia hinh kha bﬁng
phang (Hinh 1), trir phan phia bac thudc tinh
Binh phudc, nam trong ving ddc trung cua khi
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hau nhiét déi gié mua va can xich dao, nén nhiét
am phong phu, anh ning doi dao, thoi gian bic
xa dai, nén nhiét do cao [19]. Mua duogc chia
thanh 2 mua phu hop véi sy hoat dong cua 2 mua
gi6, 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 kho xay ra tir
thang 12 dén thang 4 nam sau véi lugng mua
thang dudi 50mm. Trong bdi canh cua bién ddi

BAN BO HANH CHINH KHU VU'C NAM BO
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khi hau, dién bién thoi tiét cang tré nén phirc tap,
dac bi¢t 1a mua lon 1am anh huong dén su phat
trién ctia nhirng d6 thi 16n dudi strc ép vé do thi
hoa, dién hinh 1a khu vyuc thanh phd HO Chi
Minh. Nghién ctru str dung thong ké vé cac dot
mua 16n trong 3 nim gan day 2016-2018 cho
khu vuc nay véi chi tiét trong Bang 1 (ngudn
Trung tam KTTV QG).
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Hinh 1. Ban do do cao dia hinh khu viee Nam B¢ (trai) va Tp. Ho6 Chi Minh (phai)

Bdng 1. Théng ké cdc dot muwa trong cdc thang giai doan 2016-2018 khu viee Tp. Hé Chi Minh
(nguon: Ddc diém KTTV ciia Trung tam KTTV Quéc gia)

2016 2017 2018
Luwong mua  Mua Tp Luong mua  Mua Tp Luwong mua  Mua Tp

Thoi gian khu vuc HCM Thoi gian khu vuc HCM Thoi gian khu vuc HCM

(mm) (mm) (mm) (mm) (mm) (mm)
20-24/6; 50-150 60.5 04-06/6 30-70 19.7 01-03/6 50-100 14,8
26 -28/6; 30-80 34.6 16-17/7 30-50 19.9 01-10/8 30-80 42.0
02-04/8; 50-100 46.4 01-02/10 40-80 122.5 03-04/9 30-80 52.0
11-13/9; 50-100 56.8 12-15/9 30-80 9.3
24-28/9; 50-150 182.5 20-24/9 60-120 91.2
24-26/10 50-100 553 02-04/10 50-100 54.0

24-26/11 100-200 408.0

2.2 Sin phim mwa GSMaP

San pham mua vé tinh GSMaP (Global Satel-
lite Mapping Precipitation) dugc co quan
Nghién ctru Vi tru Nhat Ban (JAXA — Japan
Aerospace Exploration Agency) va nhdém céc
nha khoa hoc thuc hién Nhiém vu Po dac mua
(PMM — Precipitation Measuring Mission) phat

trién, cung cip mot san phim mua toan ciu véi
do phan giai cao theo khong gian va theo thoi
gian [5]. San phdm GSMaP duoc udc tinh tir sy
két hop tir s6 liéu brc xa song ngan cuia nhidu vé
tinh qui dao thdp nhu TRMM TMI, AQUA
AMSRE, ADEOS II AMSRE va DMSP SSM/I
va s6 liéu bure xa hdng ngoai GEO [20]. Vi su
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két hop d6, GSMaP bao phu trén pham vi tir
60°N dén 60°S véi do phan giai theo phuong
ngang la 0,1x0,1° va d¢ phan giai thoi gian 1a 1
gio. Mic du dit liéu GSMaP véi nhiéu phién ban
khac nhau cé tir nim 2000 dén nay, nhung dé
phu hop véi dir liéu may Himawari-8, chung t6i
sit dung GSMaP phién ban m&i nhit v-07 cho
cac thang mua mua (thang 5 - thang 11) giai
doan 3 nam 2016-2018.

2.3 San phdm phan tich may tiv Himawari-8

San pham phan tich may tir vé tinh Hi-
mawari-8 (HCAI) duoc sir dung truc tiép trong
nghién ciru nay bao gdm do cao may (CLTH),
nhiét d§ dinh may (CLTT), va cac phan loai may
bao gdm: Khong may (Clr), cumulonimbus (Cb),
cirrus (CH), middle cloud (CM), cumulus (Cu),
stratocumulus (Sc), stratus/fog (St/Fg) va dense
cloud (Dense). San pham HCAI c6 d6 phan giai
1 x 1 km va mdi 10 phat mot anh tir 00-10 UTC,
mg v6i thoi gian cé cac anh & kénh thi pho.
Nghién ctru nay str dung dit liéu day du trong 3
nam tir thang 5 dén thang 11, sau khi tich hop
thanh dir liu gio [21, 22].

2.4 Phwong phdp xir Iy va tinh tin sudit

GSMaP va HCAI dugc xtr ly thanh bd dir licu
ddng bd cho khu vuc bao phu khu vuc HCM
nhu trén Hinh 1 (dnh nho). Gié tri cia khu vuc
dugc tinh bang trung binh cac gi tri pixel tai
mdi thoi diém dé tinh cc chi s6 vé tan sudt va hé
s6 twong quan nhu sau:

Tan suat xudt hién mua gio:

m; * 100
fi=—— (1)

Trong d6 f; 1a tan suat mua tai gio i, voi m; la

Rain frequency for HCM during May-November- thresold of 0.3 mm/h
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s6 1an xut hién mua, trén tong s 1an tinh n; (bao
gd6m ca mua va khong mua) tai thoi diém i. Khi
do, tong s6 tan suat & 24h khong nhat thiét bang
100%.
Céch tinh thtr 2 13 tAn suat mua tai gio i, trén
tong s quan tric dugc mua trong 24h, nhu sau:
_ m; x100 (2)
M
Trong d6 M sé la tong s6 1an quan tric mwa
trong 24h, va tong sb tan suét trong 24h s& bang
100%.
Heé sb tuong quan Pearson (CC hay r):

o ELG-0)0-0)
Jzy;l(ci _ GRS, (0; — 02

Trong d6 n 1a s6 miu danh gia (d6 dai chudi
thoi gian); Gi 1a gia tri cua mdt dai luong; Oi 1a
gia tri dai luong tinh twong Gmg. Hé sb tuong
quan cho biét mirc 6 hoa hop cta 2 chudi sd
lidu. Cac gia tri nam trong pham vi chay tir —1
dén +1, trong d6 + 1 biéu thi hai bién sé c6 mbi
tuong quan tuyét d6i co thé va 0 chi hai bién s6
khong c6 lién hé gi véi nhau.

3. Két qua va thao luin

3.1 Pdc diém va tan sudt mwa gio

Tan suit mua cho riéng khu vuc HCM duoc
wéc tinh cho riéng timg thang va cho tong hop
cac thang. Gid tri cuong do mua trung binh theo
gi0 cling duoc tinh toan cho nhiing ngay mua
cua tung cac thang cua Bang 1. Gia tri dugc tinh
theo ngudng nhan biét mua 4 0.3mm/h, dé dam
bao gia tri nay chiac chin c6 mua. Két qua tan
sudt mua theo gid cho khu viee HCM biéu dién
trén Hinh 2a va cuong do mua trung binh theo
gi0 trén Hinh 2b.

Mean Rain rate for HCM during May-November- thresold of 0.3 mm/h
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Hinh 2. (a) Tan sudt muwa theo gio (thang 5 - thang 11); (b) Cwong dé mua trung binh theo gic
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Hinh 2a cho két qua tring hop véi nhan dinh
tir biéu dién khong gian vé tan sudt xudt hién
mua 16n nhit trén khu vuc HCM nam trong
khoang 09-12 UTC (16-19h). Tuy nhién, gia tri
cuong do mua trung binh cho théy 2 cuc dai, mot
¢ trong khoang 08 UTC (15h) va cuc dai thu 2 &

Rain frequency for HCM - thang 5
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14 UTC (21h). C6 kha nang, diéu nay lién quan
dén viéc xuit hién mua & cac thang khéc nhau Ia
khac nhau, nén chting t6i tinh riéng cho tirng
thang. Hinh 3 14 tin suat mua theo gid cho cac
thang 5 dén thang 10.

Rain frequency for HCM - thang 6
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Rain frequency for HCM - thang 7
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Rain frequency for HCM - thang 9
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Rain frequency for HCM - thang 8
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Rain frequency for HCM - thang 10
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Hinh 3. Tan sudt miea theo gic cho ting thang (tir thang 5 dén thang 10)

Céc d6 thi cho thiy, tan suat mua 16n sudt
hién sém hon ¢ cac thang 5 va 6 (khoang 07-08
UTC), trong khi cac thang cudi mua mua cé tan
sudt mua 16n kéo dai mudn hon (09-15 UTC).
Céc gio tir 00-05 UTC gan nhu khong xuat hién
mua & tat ca cac thang, sau 20 UTC, tan suét
mua cling gidm di nhanh chéng. Cuong d¢ mua

trung binh theo gid ctua cac thang tuong ung
(thdng 5 - thang 10) cling chi ra cuong do mua
cuc dai xudt hién som nhét & thang 5, tai 07
UTC, va mudn hon & céac thang 9 va 10, sau 15
UTC. Do véy, két qua trung binh cua tat ca cac
thang ciing cho théy 2 cuc dai vé cuong do mua
& hai thoi diém khac nhau. Két qua nay co thé
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do sy phat trién ctia cac hé thong may gy mua
anh hudng dén HCM khac nhau. Do vay, dac
diém vé may va tan sudt xuit hién cua may s&
dugc xem xét ¢ phan tiép theo.

3.2 Tan sudt xudt hién cdc logi mdy

Trén vung gidi han cua khu vuc HCM, céc
dic diém may va luong mua dugc qui vé 6 ludi
ctia anh Himawari-8 dé xem xét vé dic tinh cac
mAy xuét hién trong nhiing ngay c6 mua, va tinh
chit cia may thé hién trén cac kénh anh. Két qua
sO 1an timg loai may xuét hién tai cac thoi gian
tr 00-10 UTC duoc téng hop cho cac thang 5
dén thang 11 trén Hinh 4. Trong d6, tan suat
dugc tinh trén tong sé lan xuat hién ¢ tat ca cac
loai may va tat ca cac gio tir 00-10 UTC.

20

o 1 2 3 4 5 6 7 8 9 10
ECi mCs

Cb MAc mAg BNs ECy ESc HSt
Hinh 4. Tan suat xuat hién cac loai may theo
gio cua cac thang 5-11

RO rang, c6 sy bién ddi theo gio cua tan suat
xuét hién cac loai my, thap nhat ¢ 01Z, ting dan
va dat cuc dai ¢ thoi diém 08 UTC. Cung véi xu
thé ting d6 1a sy gia ting rd rét cua cac loai may
Cb, Sc, As, va Ci, voi gia tri cuc dai cua tan xuAt
cua Cb la 5.42% va cua Cs 1a 5.17% tai 09 UTC.
Nhu vay, ¢ thé khang dinh loai may chiém wu
thé trén khu vue HCM 1a may Cb va Cs, véi tan
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suat xuat hién ting dan tir khoang 04 UTC dén
luc dat cuc dai vao 09 UTC, trong do, may Cb
chiém tong tan suat trong ngay 14 gan 30%, tiép
sau la Cs va Ci voi khoang 27% va 15%, cac
may Ns, Cu, Sc, St c6 téng tan suat dudi 5%.
3.3 Ddc diém trung binh ciia tirng logi may
Cac gia tri tuong ung vé cuong do mua
GSMaP va gia tri cua cac kénh anh Himawari-8
cling dugc tinh toan cho ting nhan dang loai
may, rng va&i tung gio cua dit liéu anh tur 00-10
UTC (Hinh 5). Két qua cho thay, may Cb twong
mg voi cudong d6 mua 16n nhat & tit ca cac
thang, turong tng vai gia tri phan xa cua kénh B3
(0.64 um) I6n nhat, gia tri nhiét do Tb cua kénh
Tb08 (6.2 pm) va Tb13 (10.4 pm) 1a nho nhat,
ddng thoi hiéu giita hai kénh (Tb13-Tb08) 1a bé
nhat. Gia tri cuong d6 mua trung binh ciia may
Cb 16n nhét vao thang 5 va thang 6, giam dan va
nho nhét 13 thang 10. Twong Gmg véi may Cs 1a
cuong do mua 16n thir 2, véi gia tri trung binh
16n nhat vao thang 5, giam dan theo cac thang
va ciling thap nhét vao thang 10. Cac may N,
Cu, Sc, va St, hiu nhu khong gay mua, mac du
gia tri albedo trung binh cua Ns va St tuong
duong véi albedo ctia may Cb, tuy nhién gia tri
nhiét d6 cua cac kénh Tb08 va Tb13 cua cac loai
mAy ndy rat 16n va chénh léch giira 2 kénh nay
thé hién rat rd sy kho coa tﬁng trung va tﬁng cao
ctia khi quyén, chic chin may ¢ tang thap. Cac
may Ac va As cling cho mua nhung nhin chung
v6i cuong do thap, dic biét cac thang 8, 9, 10.
Ngac nhién la, may Ci dugc xac dinh véi cuong
dd mua trung binh kha 16n, chi sau Cb va Cs
trong thang 5, khi khong 1o sy chénh I¢ch gitra 2
kénh Tb13 va Tb08. Hodc c6 thé may Ci bi xac
dinh sai, khi van con lan giita cic may Cb tda ra.
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GSMaP vs Albedo and Tb (May)
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GSMaP vs. albedo and Tb (July)
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GSMaP vs albedo and Tb (September)
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GSMaP vs. Albedo and Tb (June)
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GSMaP vs albedo and Th (August)
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GSMaP vs. albedo and Tb (October)
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Hinh 5. Gia tri trung binh cua GSMaP, albedo (b3) va Tb0S8, Th13 tuwong wng voi
cac logi mdy theo thang

Céc dic tinh may bao gdbm dé day quang hoc
cua may (CLOT), nhi¢t d§ dinh may (CLTT), va
dd cao may (CLTH) cling duogc tinh trung binh
cho cac thang theo ting loai may nhu va tong
hop cuia tit ca cac thang nhu trén Hinh 6. Két qua
cho thiy do diy quang hoc ctia may Cb la dic
biét 16n, sau d6 dén Ns va St, céac gia tri nay hoan
toan khac biét voi gia tri do cao dinh may, nhu
Cb, Cs, Ci, c6 do cao dinh may tuong déng

nhung d6 diy quang hoc hoan toan khac nhau.
Nhu vay, chi c6 may Cb la twong ung vdi do cao
mady 16n 1 d6 day quang hoc 16n va nhiét d6 dinh
may thap nhat. Khi d6, ta c6 cac kénh anh Tb08
va Tb13 14 gia tri nhiét do thap nhét, va albedo &
kénh Tb03 1a 16n nhat. Cac dic tinh nay dong
thoi str dung dé bd xung cho nhau dé phan tich
may cho cac hé thong mura 16n ctia khu vie Nam
b¢ 1a rat hitu ich.

TAP CHi KHI TUQNG THUY VAN
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Hinh 6. Ddc tinh may trung binh tng voi tung loai may khu viee Tp. HCM

3.4 Twong quan giira mwa va cdc ddc tinh
mdy trén anh Himawari-8

Hé s6 tuong quan gitta GSMaP véi ting kénh
anh cho céac loai may gdy mua nhu trong Bang
2, v6i ngudng nhan biét mua 13 0.1 mm/h. Két
qua chung cho thdy, cuong d6 mua tuong quan
nguoc voi gia tri nhi¢t do cua cac kénh nhiét va

tuong quan duong voi cac kénh albedo, nhung
gia tri tuyét dbi hé sé twong quan 16n nhit véi
cac kénh Tb08 va twong dbi 16n giéng nhau véi
cac kénh tir Tb13-Tb16. May Cb va Cs c6 hé s6
twong quan tot nhat gitta GSMaP va cac kénh
Tb, nhung lai trong quan thap hon véi albedo so
vOi Ns.

Badng 2. Hé s6 tuwong quan giita GSMaP va cdc kénh anh Himawari-8 cho mdy gdy mwa & khu vue

Tp Ho Chi Minh
b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15 b16
Cs 0.13 0.14 0.16 0.09 -0.12 0.0 -026 -040 -040 -040 -040 -038 -040 -040 -0.39 -0.39
Cb 0.09 0.09 0.09 0.07 0.05 022 -0.07 -044 -044 -042 -041 -0.39  -041 -0.41 -0.41 -0.42
As 0.08 0.08 0.08 0.03 -008 -0.02 -0.20 0.03 0.00 -0.05 -0.19 -0.19 -0.19 -0.18 -0.15 -0.13
Ns 017 0.17 0.18 0.12 -0.14 -0.07 -0.38 -0.01 -0.07 -0.16 -037 -0.37 -039 -040 -0.38 -0.35

4. Két luin

Céc dit liéu mua tir vé tinh GSMaP két hop
v6i cac san phdm mAay va cac kénh anh cua Hi-
mawari-8 da cho phép nghién ctru sau vé cac dic
diém cta nhitng loai may gdy mua trén anh vé
tinh cho khu vuc HCM, tr viéc xac lap cac tan
suét xuat hién mua theo gio, va tan suét cac loai
may theo gio vdi cac dac tinh ctia may, nhu nhiét
d6 dinh may, do cao may va do diy quang hoc
may.

Tir nhitg két qua phan tich may trong mua
mua ctia nghién ctru cho thay:

- Dic diém vé tan suat mua gid trong mua
mua (thang 5- thang 11) cho khu vgc HCM véi
cuc dai trong khoang 09-12 UTC, nhung gia tri
vé cuong d6 mua trung binh gid ¢ 2 cuc dai ¢

TAP CHi KHI TUQNG THUY VAN

khoang 08 UTC (15h) va cuc dai thu 2 ¢ 14 UTC
(21h), lién quan dén cuong d6 mua cuc dai xut
hién sém nhit ¢ thang 5, tai 07 UTC, va mudn
hon ¢ cac thang 9 va 10, sau 15 UTC.

- Pic diém vé may trén khu vuc HCM cho
thdy c6 su bién thién theo gid ctia tan suat may,
dac biét 1a cac loai may gay mua nhu Cb, Cs, As,
va dat cuc dai vao khoang 09 UTC.

- Tuong quan gilra dac tinh may va mua 16n
cho khu vire HCM cho thdy may Cb tuong tng
v6i cac dic tinh d6 diy quang hoc 16n, d6 cao
may 16n va cho mua 16n nhat. May Cb giy mua
16n ¢6 twong quan tot nhat giita cuong d6 mua tir
GSMaP v6i cac kénh nhiét Tb08 va Tb13.

Lan dau tién nhitng déc tinh chi tiét lién quan
dén timg loai may c¢6 kha ning mua cho mot khu
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vuc, cu thé 1a Tp. HO Chi Minh dugc phéan tich  c6ng cu tham khéo dé theo ddi nhitng hé thong
theo timg gio trén co so két hop gitra anh may  may gay mua I6n, hd tro cho viée canh bao va du
va san pham may tir Himawari-8 voi GSMaP.  béo kip thoi phuc vu phong chéng thién tai.
Pay la nhiing co s quan trong dé c6 dua ra cac

Loi cam on: Bai bdo duoc hoan thanh nho s ho tro cia Dé tai “Nghién curu xay dung hé théng
nghiép vu dy bdo dinh lwong muwra khu viee Nam Bé va canh bao mwa lon han cuc ngcfn cho thanh
phé Ho Chi Minh”’, md s6 KC.08.14/16-20. Dt liéu GSMaP dwoc cung cdp boi Chwong trinh Nhiém
vu do mura toan cau cia Co quan Héang khéng Vii tru Nhdt ban (JAXA), dir liéu muwa HCAI do co
quan Khi twong Nhdt ban (JMA) cung cap
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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!
'Vietnam National Space Center - VAST

Abstract: Using combined data of HCAI cloud analysis(High-resolution Cloud Analysis Infor-
mation) extracted from Himwari-8 satellite and GSMAP (Global Satellite Mapping of Precipita-
tion) 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 sta-
tistics of characteristics for different cloud types. The results showed that diurnal variations of rain-
fall 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 re-
sulted 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 Tb08 and Th13 images of
Himawari-8 satellite.

Keywords: Rain and cloud frequency, GSMaP, Himawari-8, cloud property.
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