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Tém tit: SO lidu ra da thoi tiét 1a nguén s6 liéu rat hiru hiéu duogc s dung dé phan tich va
du béo thoi tiét, dac biét la trong viéc canh bao han cuc ngén phuc vu du béo. Vi¢e st dung
hiéu qué va kip thoi s6 lidu radar s& mang lai ¥ nghia rat 16n. Do do, nghlen ctru xay dung
cong cu ude lugng mua bang cong ngh¢ tri tu¢ nhan tao (Al) trong viéc str dung so liéu
radar vao du bao mua han cuc ngan. M6 hinh Convolutional Neural Networks (CNN) véi
co s& Rainet duoc dung dé tinh toan va udc lwong mua tir anh radar Nha B¢, voi dir liéu cac
thang mua mua tir thang 5 dén thang 11 nim 2019 va nam 2020 dung dé huin luyén mo
hinh. Nghién ciru da ap dung s6 liéu ndm 2021 dé kiém nghiém ket qua. banh gia cc truong
hop cho thdy kha nang u6c luong mua cua cong cu la tuong d01 t6t vé kha nang xay ra mua;
vé lugng mua da phan nho hon so véi thyc té, tuy nhién, sai sd ciing khong qué 16n.

Tir khéa: Udc lvgng mua; Convolutional Neural Networks (CNN).

1. M& dau

Trong nhimng nim gan dy, ngoai viéc st dung mo hinh dya trén vat 1y, cic nha du béo
va nha nghién ctru da bat dau ap dung cac k¥ thuat Al rong rai hon nhiéu, khi chung thé hién
su hiéu qua trong nhiéu tng dung, bao gdm hiéu chinh sai 1éch sau mé hinh, xt Iy bo dit liéu
16n, giam qua tai nhan thirc va mo khoa thong tin chi tiét méi trong bo dir lidu 16n. Al va cac
cong nghé khoa hoc dir li¢u, dac biét 1a khoa hoc may tinh va khai thac dir li€u, thu hep
khoang cach giita du bao mé hinh s6 va thoi gian thuc bang cach cai thién d chinh xac. Cac
k¥ thuat Al ciing trich xuét thong tin khong c6 sin tir cac mé hinh dy bao bang cach két hop
dau ra cia md hinh véi cac quan sat dé hd trg quyét dinh bo sung cho ngudi dy bao va ngudi
dung [1-9].

Trén thé gidi, co nhiéu nghién ctru trudc do6 st dung cong nghé Al vao du bdo, canh béo
thoi tiét nguy hiém. [1] dd nghién ctru may hoc du bao lwong mua tir anh radar (Machine
Learning for Precipitation Nowcasting from Radar Images). Cac tac gia nghién ctru mot ing
dung ctia Deep Learning (DL) cho van dé du bao lugng mua, ¢ phan giai cao (1 km x 1 km)
trong thoi gian ngin (1 gio) du bao vé lwong mua. Céc tac gia coi dy bao nhu mot bai toan
dich tir anh sang anh va tan dung sirc manh cua mang no-ron tich ty UNET pho bién. Cac
tac gia thdy diéu nay hoat dong thuan loi khi so sanh v&i ba mé hinh thuong duoc sir dung:
ludng quang hoc, d6 bén va du bao hién tai HRRR mot gio cia NOA Nghién ctru chi ra rang,
du bao dg phan giai cao 1a mdt cong cu thiét yeu cAn thiét dé thich ung hiéu qua voi bién d6i
khi hau, dic biét 1a dbi v6i thoi tiét khic nghiét. Nghién ctiru vé sir dung Al dé cai tién thoi
gian gian du bdo cho cac hién tugng thoi tiét tac dong manh [2]. Trong nghién ctru, cac tac
gia ching minh rang viéc ap dung cac ky thuat Al cung véi sy hiéu biét vat Iy vé méi trudng
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c6 thé cai thién dang ké k¥ ning du bao d6i voi nhiéu loai thoi tiét co tac dong manh. Ho
cling dua ra cac k¥ thuat Al c6 thé xir 1y “dit 1iéu 16n”, cung cap thong tin chi tiét vé cac hién
tuong thoi tiét c6 tac dong 16n va nang cao nhan biét vé thoi tiét co tac dong 16n. [3] Nghién
ctru da su dung Al dé du bao luong mua thang va khi hau twong lai cho luu vuc Bowen, mot
khu vuc khai thac than quan trong & Queensland, Australia. Cac dyu bao thuc hién dya trén
cac mo hinh hoan luu chung (GCM) va chi ra rang s& ¢ su thay doi vé thoi gian va cuong
dd cua luong mua ¢ luu vuc Bowen cung voi bién ddi khi hau. Viéc sir dung mang no—ron
nhan tao (ANN), ANN c¢6 thé duoc st dung dé tao du bao hang thang trude 3 thang. Nhitng
du bao nay co thé duogc cai thién théng qua sy két hop tuyén tinh co trong s6 cua cac dy bao.
[4] n ghién ctru dong luc khi quyén, str dung Al trong du bao thoi tiét va khi hau. Cac tac gia
nhan thiy c6 thé sir dung mang noron sau dé mo phong toan bd dong lyc cua mot téng thé
duoc don gian héa manh m€ mo hinh hoan Iuu, cung cap ca du bao tdt vé trang thai mo hinh
vai ngay t6i cling nhu khi hau 6n dinh trong dai han chudi thoi gian.

Tai Viét Nam, cong nghé Al ciing dang dan phd bién trong nhiéu linh vyc, va nganh Khi
tuong Thuy van ciing da c6 nhiing nghién ctru img dung cong nghé Al trong xur Iy thong tin
dir liéu, quan tric va du bao, canh bao sém. Dai Khi trong cao khong nghién ctru, phat trién
cong cu st dung mo hinh hoc may: Logistic Regression Model (LRM), Random Forest (RF)
va Decision Tree Classifier (DTC) dé ting cuong do chinh xac cta thong tin du bao dong,
sét da dugc dua vao dy bao nghi€p vu tir ndm 2022. Trung tam Thong tin va Dt liéu KTTV
da thuc hién nghién ctru giai phap tmg dung Al dé nhan dang, hd tro du bao, canh bao mot
sO hién tugng khi tugng thily van nguy hiém. Trung tim Dy bio KTTV quéc gia c6 mot sd
dé tai nghién ctru xay dung hé théng Al ing dung trong du bao xody thuan nhiét d6i & Bién
DPoéng va anh huong dén Viét Nam han dén 3 ngay; Nghién ciru d6i méi cong nghé du bao
song bién, nudc dang do bio thoi gian 24 gid bang ki thuat xir 1y dit liéu 16n va hoc may va
Nghién ctru tmg dung cong nghé sé méi dé du bao dinh lugng mua han cuc ngan cho khu
vuc trung du, mién nui Viét Nam. Pai KTTV khu vuc Nam Bo da nghién ctru xay dung hé
théng giam sat, du bao, canh bao ngap/ tridu d6 thi dua trén nén tang Al tai TP HCM; tng
dung Al phuc vu dy bdo min va thi diém cho tinh Soc Trang [10].

C6 nhiéu phuong phap hoc may dé giai quyét bai toan xt 1y hinh phan loai hinh anh
(Image classification (SVM, k-means, ...), phat hién d6i tugng (Image detection (RCNN, Fast
RCNN, Faster RCNN, YOLO, ...). Xay dung cong cu udc luong lugng mua tir do phan hdi
Radar 12 m6t bai toan xir 1y hinh anh kha phirc tap doi hoi phai co sy tong hop két qua cua
cac phuong phap trén nén ching toi da lwa chon phuong phap CNN duya trén Rainet c6 kién
tric U—Net. Dy 1a 1a mot trong nhitng phuong phép tién tién trong linh vyc xir Iy dnh c6 mo
hinh hoc sau vi nhidu 16p va c6 kha nang mé rong. N6 giip cho viéc du bao chinh xac hon
va hiéu qua hon. Chi tiét Ve phuong phép, qua trinh thuc nghiém va két qua s& duoc trinh
bay lan lugt & cac phan tiép theo clia nghién ciru.

2. SO liéu va phwong phap nghién ciru

2.1. Gigi thiéu khu veec nghién cizu

Trong nghién ctu nay, thanh phé Tha Bic, TPHCM dugc chon lam trong tam nghién
ctu. DBbi véi nhitng van d& co ban can giai quyét dé phat trién kinh té x4 hoi cling nhu khoa
hoc k¥ thuat thuan loi hon d6 1a van dé giao thong va ngap ung, 1a hai vin dé 16n. Tai TPHCM
van dé ngap dang 1a van dé rat dang quan tim Kkhi v6i mat do dan cu cao, cling nhu hé thong
ha ting day dac thi ngép lut gay anh huong rat 16n t6i doi song cua nguoi dan va khu vuc
thanh phé Tha P ciing 1a diém ngap thuong xuyén voi nhimg * ‘rbn ngép” cua thanh phd.
Vi vay, viéc lua chon thi diém du bao mua 16n han cuc ngan nham phuc vu hé thong canh
bao som ngép lut dya trén nén tang tri tu¢ nhan tao ctia dé tai cho thanh phd Thanh phd Tha
buc 1a mét sy lua chon hop 1y va hitu ich; sau do, khi h¢ théng da duoc kiém nghi¢m, ung
dung ciing nhu danh gia va cho két qua tdt s& trién khai trén toan bd TP Ho Chi Minh [11].
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2.2. 56 liéu thu thdp

S6 liéu radar thoi tiét Nha Bé dit tai huyén Nha Be, thanh phd HO Chi Minh céc thang
mua mua tir thing 5 dén thang 11 cua giai doan 2019-2021, thoi gian quét 10 phat/lan, duogc
str dung dé lam dix liéu nghién ctru. S6 liéu cac ndm 2019, 2020 dung dé huan luyén mé hinh
AL Sb liéu nam 2021 sir dung dé kiém nghiém két qua. D6 phan giai mdi tép 1a 660x660.

S6 liéu danh gia: S4 liéu mua du bao va quan tric tai 3 diém do mua tu dong gém tram
Cat Lai, tram Tha Puc, tram DI An vao céc ngay 15/7/2021, 19/7/2021, 19-20/8/2021, 18—
19/9/2021 va 21/9/2021.
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2.3. Phuong phdap nghién cuu

Nghién ctru s& sir dung m6 hinh Convolutional Neural Networks (CNN) véi co s¢ Rainet
dung dé nghién ctru va xay dung cong cu ude lugng mua tir sé liéu radar. Mang no—ron tich
chap — CNN 1a mét trong nhitng mé hinh Deep Learning tién tién gitip cho chung ta xay dung
dugc nhitng h¢ théng thong minh v6i1 dd chinh xac cao. CNN bao gdm tap hop nhiéu 16p
khac nhau c6 thé hoc va trich xuét cac dic trung quan trong cua hinh anh mot cach ty dong
va gitp cho viéc dy doan tré nén chinh xac hon. Thiét ké ctia n6 dugc phat trién duoc tng
dung rong rai trong cho cac bai toan nhan dang, phan tich hinh anh va cac bai toan dy bao
mua bang mot lugng 16n hinh anh tir 46 phan hoi radar [12].

2.3.1. Phuong phap xay dung mo hinh Al

M6 hinh Al duge xay dung theo kién tric ma hoa — giai ma (encoder—decoder) d6i xtng
nhau. Dac trung trong kién triic ddi ximg gitra cac 16p bén trai voi 16p bén phai giup ta phuc
hoi lai thong tin da that thoat tai cac 16p max pooling vi néu nhu ta st dung 16p lay mau tang
Ien (upsampling layer) ngay tir 16p cudi cung & phan ma hoa thi thong tin cta dit liéu ban dau
bi mét di rat nhiéu.

- Trong d6 phan ma hoa (encoder) dung dé giam kich thudc dau vao cia 16p dit lidu qua
do trich loc dic trung dé tim ra dic trung cua dit liéu bang viée st dung céac 16p tich chap
(convolutional layer) va cac 16p tong hop tdi da (max pooling layer).

- Phan giai mé (decoder) dung dé phuc hdi lai kich thuéc ban dau cua ludi dit licu st
dung céc 16p lay mau ting 1én (upsampling layer) va 16p tich chap (convolutional layer).

Mé hinh ¢6 20 16p tich chép (convolutional layer), 4 16p tong hop toi da (max pooling
layer), 4 lay mau tang 1én (upsampling layer) va 2 16p bo qua (dropout layer) va 4 16p két nbi
bo qua (skip connections).

2.3.2 Phuong phép danh gia

Nghién ctru lya chon cac chi s6 cho danh gia gém: ME, MAE, RMSE, Bias, Far, PC
[16-19]. ’ )

Déanh gia sai so trung binh: F-Du bdo, O—Quan trac

- Sai s6 trung binh ME

ME==Y1_,(F, — 0)=F — 0 (1)
- Sai s6 trung binh tuyét doi

MAE==Y,|F; — 0j] @
- Sai s6 quan phuong

RMSE=\/$ Iy (F; = 0))? (3)

Panh gia d6i v6i du bao pha: Hits (H) = dy bao c¢6 va quan tric co; Misses (M) = du bao
khong va quan tric co; False alarms (F) = du bao c6 va quan tric khong; Correct negatives
(CN) = du béo khong va quan tric khong.

- Piém sai s6 (bias score): Bias score = (H+FA)/(H+M)

Bias score 13 thudc do tan sé twong ddi gitta mua du bao va quan tric.

- Ty phan dy bao phat hién sai: FAR= F/(H+ F)

Gid tri tbi vu FAR (False Alarms Ratio) =0
- D6 chinh xac: PC (Percentage Correct) = (H+ CN)/ (M+ F+ H+CN)
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Gié tri toi vu FAR (False Alarms Ratio) = 1

2.4. Qua trinh thuc nghiém mé hinh

2.4.1. Chuyén d6i va sip xép dir liéu ra da RAW & dinh dang HDF5

Sau khi thu thap sb liéu ra da Nha B¢, s& thuc hién chuyén déi dir liéu ra da vé dinh dang
HDFS3, tién hanh cai dit va st dung thu vién ma ngudn mé Python Wradlib, day 1a thu vién
phat trién va sir dung riéng cho viéc phan tich dir liéu ra da, dugc rat nhiéu trung tm trén thé
gi6i sir dung bai tinh hidu qua va on dinh. Sau o, tién hanh viét mot chuong trinh python dé
doc cac file RAW va chuyén ddi vé dinh dang HDF5. Quy trinh thuc hién chuyén ddi theo
cac budc sau:

Budc 1: Chuong trinh doc file dir liéu radar tai thu muc dugc chi dinh.

Budc 2: Dung thu vién Wradlib doc file radar.

Budc 3: Chuyén d6i dir lidu sang dinh dang HDF5.

Budc 4: Chuyén vé budc 1 véi file ra da tiép theo, thuc hién lai cac budc 2, 3.

Budc 5: Sau khi chuyén dbi tat ca cac file ra da sang HDF5 s& két thac qua trinh.

Bit dau

[ Nhap dir liéu ra da

9 Budc 2
Wradlib
Poc théng tin file va dir liéu

H Budc 3

[ Chuyén déi sang HDF5

Buodc 4

‘ Doc file tiep theo ‘

¢ Budc 5

Hinh 2. Quy trinh chuyén doi dir liéu ra da vé dinh dang HDF5.

2.4.2. Thu thap va lap dit liéu mua quan trac ty dong

Do mbi loai tram do mua ¢ nhitng c4u trac dit liéu khac nhau nén chiing t6i da xay dung
chuong trinh chuyén d6i d6i véi ting loai dit liéu. Ngon ngir Python duoc sir dung de xay
dung chuong trinh. Déi véi cac tram thude du an “Po mua nhan dan VRAIN”, phan mém sé&
liy s6 liéu theo phuong thite HTTP qua website cta du an mdi 10 phat. Theo di cac thu
muc chira file data dugc truyén vé mdi may chu riéng biét cia tirng du an. Mdi khi co file dix
liu duogc truyén vé chuong trinh s& doc file dit liéu tho rdi thong qua cac bude chuyén doi
bén dudi dé dua vé dit liéu chuan.

Khi thu thap day du cac sb liéu tir cic tram tu dong va tién hanh kiém soat s liéu thi
ching tdi s& tién hanh thiét ké va xay dung co so dit liéu My SQL.
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2.4.3. Cac budc chay mo hinh

Huén luyén mo hinh Al véi cac bo dir li€u radar trong qua khi dé thu duoc bd trong $0.
B0 trong s nay s& dugc dung dé lam trong sb cho mé hinh AL

Mo hinh Al 14y bén ludi dit liéu radar lién tiép 1am cac kénh dau vao riéng biét (t-30, t—
20, va t-10 phdt va t — trong d6 t 13 thoi gian cta hién tai) dé du bao thoi diém t+10 phat.
MBOi ludi chira 660x660 gia tri; d6i voi mdi 6, gia tri dau vao 1a luong mua 1ay tir san pham
phan hoi v6 tuyén cua radar. C6 5 muc do phan giai gan nhu ddi ximg cho ca bd giai ma va
bd ma hoa, st dung cac dit liéu lwong mua & do phan giai ddu vao 1a (x, y), & mot ntra do
phan giai (x/2, y/2), tai (x/4, y/4), tai (x/8, y/8) va tai (x/16, y/16). Cubi cung, 1op dau ra cua
do phan giai (x, y) véi ham kich hoat cung cap lugng mua dy doan trong moi 6 ludi trong
t+10 phut. Sau khi du bdo udc lugng lugng mua tai thoi diém t+10, chung t6i str dung céc
gia tri t-30, t-20, t-10 va gié tri t lam dau vao dé du bao ude luong lugng mua cho thoi diém
t+20 qua trinh duoc 1ap lai dé du bao wdc luong lwong mua cho thoi diém tiép theo [13-14].

2.4.4. Quy trinh téi wu hoa

Nghién ctru d3 tdi wu hoa cac tham sb nay bang cach sir dung mot quy trinh ma ching
t6i hién thi mot 1an 1ap trong hinh bén dudi.

Pau tién, chung t6i doc mot mau dit liéu dau vao bao gdm céc lan quét radar tai thoi
diém t-30, t-20, t—10 phut va t (trong d6 t 13 thoi diém quan tric) va mot mau luong mua du
béo duoc tai thoi diém t+10. Budc thir hai, mé hinh Al dwa ra dy bao uéc luong luong mua
dira trén dit liéu dau vao. Budc thit ba, tinh toan mot ham mat mat (loss function) thé hién do
léch giira du bao va quan trac. Ching toi str dung ham logcosh nhu sau:

Y. ni=1In (cosh(now;—obsj)) .

Loss=

— cosh(x)— (e*+e™) 4)
now; va obs; dugc phat song va quan sat tai vi tri thir i, twong ung; cosh la ham cosin
hyperbolic; n 12 s6 6 trong lan quét radar. . .
Budc bdn, cap nhat cac tham sb mo hinh bang ham lan truyén nguoc Adam optimizer.
Minh hoa mét budce 1ap lai ctia quy trinh t6i wu hoa dugc thé hién trong Hinh 3 [13-14].
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Hinh 3. Minh hoa mét budc 1ap lai cia quy trinh t6i wu hoa.
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3. Két qua va thio luin

Sau khi nghién ctru va xay dung coéng cy, ching t6i da hoan thién va thir nghiém thanh
cong ciing nhu dwa vao sir dung cong cu udc lwong mua tir s6 liéu radar bang cong nghé AL
Cong cu hién thi anh Radar Nha Bé (Hinh 4) véi bén trén 14 thanh thoi gian gdm khoang thoi
gian thyuc té va cac khoang thoi gian du bao dé nguoi sir dung c6 thé Iya chon cac khoang
thoi gian. Bén dudi 1a thang do cuong do mua don vi 1a mm/10p, cuong dd mua ude lugng
duogc chia chi tiét theo thang mau dé nguoi dung dé dang sir dung.
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Hinh 7. Anh radar dy bao lic 14h40 ngay 11/8/2021.

Truong hop ngay 11/8/2021 (Hinh 4—Hinh 6) cho thiy 16 cong cu di dua ra dugc udc
luong mua va thong qua cac hinh anh du bao c6 thé thay rang ving phan hoi di chuyén kha
cham khi vi tri cac viing may ciing nhu lugng mua wéc lugng 12 it thay d6i. Lugng mua uée
luong ciing kha sat khi uéc luong & Ciit Chi—-TPHCM khoang 5 mm/10 phit va ving may doi
luu ton tai khoang 40 phut.

3.2. Két qua danh gia

Sau khi xay dung thanh cong cong cu ude lugng mua va dua vao str dung, nghién ctru
str dung két qua tai 3 diém do mua tr dong gdm Di An, tram Cat Lai, tram Tha Pirc va cac
ngay 15/7/2021, 19/7/2021, 19-20/8/2021, 18-19/9/2021 va 21/9/2021. Tién hanh danh gia
bfmg viéc tinh toan céac chi s6 ME, MAE, RMSE, Bias, Far, PC, két qua duoc phan tich trong
Hinh 8 va Hinh 9.
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Hinh 8 cho thay cac gia tri ME < 0, cho thiy rang udc lugng mwa déu nhé hon so véi
quan trac thyc té, nhung ciing nho hon khong nhiéu. Gia tri MAE dao dong tir 1,75-4,09, sai
s6 trung binh ciing khong qua 16n va ciing khong chénh 1éch nhiéu giira cac tram, 16n nhét
tai tram Thu Dc va nho nhat 14 tram Di An. Gia tri RMSE ctia ¢4 3 tram dao dong tur 5,71~
12,96, va chénh 1éch gitra MAE va RMSE cling khong nho (4-8,8) nén c6 thé thiy rang wdc
lwong muwa ¢ ca 3 tram déu c6 nhitng trudng hop c6 sai sd 16n.

Sai sb du bao
14

12 DiAn ®CatL&i  Thu Duc

10

o N A~ OO ©

5 I MAE RMSE

Hinh 8. Cac chi sé danh gia sai s trung binh.

Theo ddi Hinh 9 thiy rang gi tri Bias giita cac tram khong chénh 1¢ch nhau nhiéu va
déu dao dong quanh gia tri 1 (trr 0,92-1,07), (Bias t6i vu = 1), do vdy ma xac xudt udc luong
kha t6t, tram Di An va Tha Puc co Bias <1 nén udc luong mua so 1an it hon so véi thuc té,
tuy chénh 1énh 1a kha nho; con tram Di An ¢6 Bias > 1 nén s6 lan udc lugng mua nhiéu hon
thuc té nhung cling chénh I¢ch nhd. Gia tri Far tir 0,28-0,38 cho biét kha nang udc luong
mua cling khong c6 nhiéu dy bao khdng, khoang chua téi 28%—38% trén tong sb 1an du bao.
Chi s6 Pc cho biét do chinh xéac trong wdc luong c6 mua hay khong c6 mua, va PC lan luot
ctia cac tram Di An 0,79, Cét L4i 0,72, Tha Puc 1 0,77. Cac gia tri Pc ciing twong dbi tot va
cho thay kha ning udc lugng chinh xac mua hay khong mua tai 3 tram Di An, Cat Lai, Thu
Dirc 1an lugt 1a 79%, 72% va 77%.

Chi sé danh gia kha nang woc lugng muwa
1.2

DiAn ®mCéat L& = Thu buc

0.8

0.6

0.4

0.2

Bias Far Pc

Hinh 9. Cac chi sé danh gia du bao pha.
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4. Két ludn

Nghién ctru di xay dung duoc cong cu wéc lwong mua tir anh radar thoi tiét bang cong
nghé AL Céng cu cho thdy duoc sy hitu ich khi d3 du béo dugc lvong mua bang phuong
phap st dung cong nghé Al va cu thé 1a mo hinh RainNet dé tinh toan va udc lugng mua tir
anh radar Nha Bé véi dir liéu dung cc thang mua mua tir thang 5 dén thang 11 v6i khoang
thoi gian 10 phut. S liéu 2019, 2020 dung dé huén luyén mé hinh va sé liéu ndm 2021 st
dung dé kiém nghiém két qua; do phén giai mdi tép 1a 660x660. C6 thé thay rang, viéc udc
luong luong mua tur anh radar thoi tiét 1 rat y nghia d6i v6i du bao cuc ngin va gitip du bao
vién rat nhiéu trong viéc dua ra cac canh bao kip thoi va chinh xac hon. Bén canh viéc udc
luong duoc luong mua du bdo thi ngudi sir dung con co thé theo ddi duoc su dich chuyen
ctia nhitng khéi may théng qua luong mwa wéc luong va canh bao mua 16n. Do vay, cong cu
kha hiru ich cho viéc canh bao mua lon dé gitp cung cip sb liéu va thong tin cho phuc vu
chbéng ngap. Qua danh gia thiy rang kha ning udc luong mua cua cong cu la tuong dbi tét,
tuy nhién thuong wéc luong nho hon so véi thyc té va do 16m sai sé s& tang dan theo budc
thoi gian udc lugng mua.

Tuy nhién cong cu van ¢6 han ché nhat dinh d6 1a méi du bao duoc lugng mua trong
thoi gian ngin. M6 hinh huan luyén AI doi héi mot lugng 16n dir liéu dé hoc va thoi gian dé
huén dé thu bo trong s6 kha lau. Nghién ctru s€ tiép tuc phat trién va mo rong dé hoan thién
hon.

Déng gop tac gia: Xay dung y tueong nghién ctru: .H.H., L.N.Q.; Thu thap s6 liéu va xay
dung cong cu: B.H.H., N.C.T.; Panh gia két qua: B.H.H., V.D.H.; Viét ban thao bai bao:
b.H.H., V.D.H.; Chinh stra bai bao: B.H.H.

Loi cam on: Céc tac gia xin gui loi cam on téi Dai Khi tugng Thiy vdn khu vec Nam Bo da
tao diéu kién dé thuc hién bai béao nay. Nghién ciu ciing 1a mot phan két qua thudc dé tai
“Nghién ctu, xay dung va trién khai thir nghiém hé théng canh béo sém ngap lut do thi dua
trén nén tang tri tué nhan tao tai thanh phd H4 Chi Minh”.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctu cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trudce day;
khdng co su tranh chap lgi ich trong nhom téc gia.
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Building Rainfall Estimation Tool From Radar Reflectivity
Using Artificial Intelligence Technique

Do Hong Hoat!", Le Ngoc Quyen?, Vu Dieu Hong!, Nguyen Cong Thanh?

! Southern Regional Hydrometeorological Center; dh.hoat@gmail.com;
guyentccbh@gmail.com; vudieuhongl5@gmail.com; jackynguyen.kttv@gmail.com

Abstract: Radar data is very effective in nowcasting and warning of heavy rain and floods
for major cities and river basins. Effective and appropriate use of radar data is very
important. Therefore, this study builds a rain estimator using Artificial Intelligence (Al)
Technology in using radar data to forecast extremely short-term rainfall. Convolutional
Neural Networks (CNN) model with Rainet basis is used to calculate and estimate rain from
Nha Be radar images, with data of rainy season months from May to November 2019 and
2020 used to train the model. The study applied the 2021 data to test the results. Evaluation
of the cases shows that the tool’s ability to estimate precipitation is relatively good in terms
of the probability of rain occurrence; rainfall is mostly smaller than reality, however, the
bias is not too large.

Keywords: Rainfall Estimation; Convolutional Neural Networks (CNN).


https://github.com/hydrogo/rainnet
https://gmd.copernicus.org/articles/13/2631/2020/
mailto:dh.hoat@gmail.com
mailto:quyentccb@gmail.com
mailto:vudieuhong15@gmail.com

