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Tém tat: Bai bao trinh bay két qua danh gia chét luong du bao mua dinh lugng cho 150
tram khu vuc Viét Nam cia mo6 hinh WRF trong hai nam 2019-2020. Str dung luong mua
cua 150 tram quan tric dé danh gia chét luong dy bdo dinh lugng mua & cac han du bao
24h, 48h va 72h, thong qua cac chi sb thong ké ME, MAE, RMSE va céc chi s6 FBIL, POD,
FAR, BIAS, CSI. Két qua cho thiy, mé hinh WRF c¢6 xu thé dy béo thién thap vé luong &
hau hét cac ngudong mua va han dy bao. Tinh chung trén pham vi cd nudc, & ca 3 han du
bao, chat lugng dy bao mwa mua dinh luong trong hai nim ciia mo hinh WRF véi khoang
30-40% thanh cong & ngudng c6 mua (1 mm/ngay) va giam dan theo cac ngudng mua, dat
khoang 20% & ngudng mua vua (16 mm/ngay) va khodng 15% & ngudng mua to (50
mm/ngdy) va chat luong du bao khong tot & han du bao 72h. Két qua du bao vé dién cho
théy, mo hinh du bao dién mua 16n hon thuc té & nguong mua nhé nhung lai du bado nhd
hon so véi thuc té & ngudng mua vira va mua to ¢ ca 3 han du bao.

T khoa: M6 hinh WRF; Du bdo mua dinh lugng; Viét Nam.

1. Giéi thi¢u

Trong lich str phét trién ctia du bao thoi tiét nghiép vu cho thay c6 ba phuong phap chinh
dugc su dung dé du bao dinh luong mua, dic biét mua lon bao gf)m (1) Phuong phap sy—
ndp, (2) Phuong phap s tri va (3) Phuong phép thong ké (truyén thong va thong ké hién dai
trong bdi canh dit liéu 16n va tri tué nhan tao (AI)). Trong do, phuong phap du bao s6 tri duoc
ddc biét quan tam trong vai thap ky gan day, nho kha nang du bao dinh lugng mua chi tiét
theo khong gian va thoi gian. Trong rat nhiéu cac mé hinh sd tri quy mé khu vuc dugc phat
trlen va ing dung, mo hinh WRF 1a mot trong nhirng mé hinh dugc cong d6ng khoa hoc phat
trién theo huong da dang tuy chon. WRF la mot trong nhimg hé théng mo hinh mé duoc hd
trg mot cach day du nhat hién nay va mo hinh WRF duoc ing dung mot cach rong rai trong
nghién ctru va nghiép vu. Véi viéc da dang trong viéc lya chon céac so dd vat ly, so dd may,
16p bién hanh tinh luén dugc cdp nhat trong mé hinh WRF, qua d6, cho phép cac nghién ctru
thir nghiém mot cach dé rang cho timg ving dia phuong khac nhau trén thé gigi [1]. Bén canh
d6 mo hinh WRF ¢6 céc bién thé rat da dang nhu WRF-DA ddng hoa bién phan 3 chiéu (3D—
Var), 4 chiéu (4D—Var) va cac bién thé loc Kalman t6 hop (EnKF) [2-4], dong hoa cap nhat
nhanh dir liéu quan tric truyén thdng va phi truyén thong RUC/RAP [5-6]. M6 hinh WRF—
Hydro dugc nghién ctru ing dung trong cac bai toan du bao thuy van, dac biét 1a du bado ngap
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lut d6 thi. Hién nay, m6 hinh WRF dang duoc sir dung rong rai trong du bao thoi tiét nghiép
vu ciing nhu trong nghién ctru ¢ trén 150 t6 chtre khoa hoc vé khi quyén trén thé gi6i va ciing
dugc nhiéu nhidu qudc gia trén thé gidi, nhu tai Trung tim du bio Moi trudng Hoa Ky—
NCEP (tir nam 2004) va Co quan khi trong hang khong Hoa Ky—AFWA (tu thang 7/2006),
tai Co quan khi trong Han Qudc—KMA (2006), tai An Do, bai Loan va Israel (tir nam 2007).

Tai Viét Nam, cho dén nay du bao mua bang mé hinh sb khu vuc di duogc nghién ctu
phat trién va tmg dung tir thap nién 2000 [7-22]. Hién nay, mo hinh nhu WRF va céc san
phém md hinh toan cau duoc sir dung nghi€p vu hoac ban nghi¢p vu du bao mua cho nudc
ta. Tuy nhién, mac du cac h¢ théng mo hinh s tri da c6 nhing budce tién vuot bac nhung van
dé du bao mua ctia mo hinh sb tri van chira dung nhiéu sai sd, va viéc tmg dung truc tiép gia
tri mua dinh luong du bao tir mé hinh s trén cac khu vuc nhiét d6i va gié mua con han ché
[23]. Trong cac hién tugng cuc doan, mua lon duoc liét vao hang cac hién tuong thoi tiét kho
du bao nhat. Trong nude, co ban c6 nhiéu danh danh gia ki ning dy bdo mua cia mo hinh
WREF cho timg khu vuc dia 1y va hinh thé gy mua khac nhau cho thiy rang vé ki ning du
bao lugng mua cua mo hinh WRF thuong thién cao hon so véi lugng mua thuce té do dugc
ca vé dién mua va lugng mua va chi ra rang cac mo hinh c6 ki nang trung binh khoang 30-
40% ¢ ngudng c6 mua va giam dan ¢ ngudng mua vira v6i chat luong khoang 15-20% va
gan nhu khong c6 ki ning & ngudng trén 50mm/ngay [24-27]. Cac nghién ciru ndy ciing ndy
dnah gia riéng 1& cho cac ving dia 1y nudc ta Bic Bo, Nam Bo va Trung Bo voi cac thang
mua mua va cac hinh thé gy mua khéac nhau, chwa danh gia ddi v6i ca nudc va tip miu
nghiép vu.

Nhin chung cac nghién ctru va danh gia ki ning du bao mua cho Viét Nam vé co ban
cho timg viing dia 1y khac nhau, hinh thé cu thé khac nhau va mang tinh thtr nghiém thay vi
danh gia ¢ ché d6 nghiép vu. Gan day nhat, Du Duc Tién va cong su dd nghién ctru di danh
gi4 ki nang dy bao mua nghiép vu dbi voi moé hinh dy béo toan cau GFS (Global Forecast
System), md hinh du bao phd toan cau ctia Co quan khi twong GSM va khu vuc WRE trong
giai doan 2010-2014 tai Trung tdm dy bao khi twong thuy vin Qudc gia thiy ring ngudng
mua nho trén 16mm/ngay cic mo hinh c6 ki nang rat thap [19].

Dé cung cap thong thong tin vé ki nang du bao mua bang moé hinh WRF & ché d6 nghiép
vu, bai bao nay sé trinh bay két qua danh gia chét lugng du bao mua dinh lurong cia mé hinh
WREF cho Vié¢t Nam trong hai nam 2019-2020 tai Vién Khoa hoc Khi tugng Thuy van va
Bién d6i khi hau (sau day xin dugc goi tit 1a Vién).

2. S6 liéu sir dung va phwong phap nghién ctru

2.1. 86 liéu sir dung

S6 liéu quan tric: SH liéu quan tric lwong mua
ngay dugc tinh tir 19h hom trirc dén 19h ngay hom sau
cua 150 tram khi tugng trén khu vuc Viét Nam.

S6 ligu md hinh: S6 liéu mua dy bao tir mé hinh
duogc trich xut truc tiép tir san pham mo hinh GFS
0,5°%0,5° @6 kinh vi va tur san phém du bao dong luc o
bang mo hinh WRF véi d6 phan giai 9 km d6i v6i mién
tinh thir 2 bao phi toan bo Viét Nam (Hinh 1) véi didu .
kién ban dau va diéu kién bién ctiia GFS néu trén. Puoc
ké thira tir cac nghién ctru ciia Vién va cac thir nghiém " .
khac, hé théng du bao nghiép vu WREF tai Vién tr 2016
duoc ciu hinh‘cu thé r}hu sau: So dd vi vat Iy may Hinh 1. Mién tinh dy bdo mua cia
G‘oddard; So do t}}am sO hoa doi luu Kgin—Fritsch; SO WRF 27km (ngodi) va mién 9km
d6 buc xa song ngan/ dai RRTMG; S0 dd lop biénhanh  (¢rong).
tinh Yonsei va 37 muc thang dtmg. B6 s6 li¢u mua dy
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bao trich xut cho 150 tram trén ca nuéc duoc st dung danh gia so sanh cac ki ning du bao
Vi s6 liéu quan trac. Trong bai bao nay cling so sanh ki nang du bao mua ciia m6 hinh WRF
v6&i mo hinh GFS trén co s¢ sir dung cac chi so dugc trinh bay ¢ phan dudi day.
2.2. Phwong phdp danh gid sai sé

Danh gia sai s trung binh:

Sai sb trung binh (ME): ME = %Z%\Izl(Fi - 0))

Sai s6 MAE: MAE=§ N |F,— 0

Sai s6 RMSE: RMSE= \/% YN (F; — 0;)?

Sai sb tuong d6i (RE): RE = %Z{L@ x 100

Trong d6 F 1a du bao; O 1a quan tric; N 14 tong sb trudng hop
banh gia du bao pha:

Hits (H) = du bao ¢6 + quan tric c6

False alarms (F) = du bdo c6 + quan trﬁic khong

Misses (M) = du bao khong + quan trac co

- Chi sb FBI (Bias score): FBI = Sk

H+M
- Chi sd xac suit phat hién POD: POD = ﬁ
_Chi s6 FAR: FAR = ——
o H+F .
- biém s6 thanh cong CSI: CSI = TS = VI

- Gian d6 hiéu suét (performance diagram) t6 hop 4 chi s6 vé pha cung mot lac nhu POD
(truc tung), I-FAR (truc hoanh), FBI/BS (duong chéo nét dut) va chi s6 CSI/TS (phan duong
cong dugc d6 mau).

3. Két qua va thao luan

3.1. Pdanh gid két qua dir bdo mira ciia mé hinh WRF nam 2019 va 2020

Duoi day la két qua danh gia du bdo mua dinh luong han 24—72h cua m6 hinh WRF
trong hai ndm 2019 va 2020 qua cac chi s6 thong ké ME, MAE, RMSE va chi s du béo pha
FBI, POD, FAR, CSL

a) Panh gi sai s6 trung binh

Trong nam 2019, Vién thuc hién 353 ban tin dy bdo nghiép vu hay tuong duong voéi
dung lwong mau 353 cho mdi han du bao 24h, 48h, 72h ting véi cac ngudng c6 mua (1 mm),
mua vira (16 mm/ngdy) va mua to (50 mm/ngay) thdy rang mé hinh WRF c6 xu huéng du
bao lugng mua 16n hon thyc té trén pham vi cd nudc (Hinh 2a). Ddi v6i ca 3 han du bao, md
hinh du bao mua tot nhat cho khu virc Pong Bang Bic B6 (PBBB), Nam Trung Bo (NTB).
Cu thé, ddi v6i han 24h, chi s6 MAE trén ca 7 ving khi hau co gi tri tir 4,5-7,5 mm, nho
nhat 8 DPBBB, NTB va 16n nhat & Tay Nguyén (TN); chi sé RMSE c6 gié tri tir 14,5 dén 22,6
mm. Ddi véi han 48h, sai s6 MAE ¢6 gia tri tur 5,0-8,0 mm, nhd nhéat & DPBBB, NTB va lén
nhat & TN; chi s6 RMSE c6 gié tri tir 14,5 dén 26,0 mm. Ddi v6i han 72h, sai s6 MAE c6 gia
tri tir 4,5-8,0 mm, nho nhat 8 PBBB, NTB va 16n nhat & TN; chi s6 RMSE tir 13,5-24,0 mm.

Trong nim 2020 (Hinh 2b), v6i dung lwong miu 346 cho mdi han du bao cho két qua
du bao mua kha tdt tai cac khu vuc TB, BB, TN va NB véi chi s6 ME c6 gia tri duong trén
ca 4 vung khi hau chimg to mé hinh c¢6 xu huéng du bao lwong mua 16n hon so véi thuce té.
Riéng dbi voi khu vyc DBB, BTB, NTB mé hinh c¢6 xu hudng dy bao lwong mua thap hon
s0 véi thuc té ddi véi ca 3 han du bao. D4i voi ca 3 han du bao, md hinh du bao mua t6t nht
cho khu vuc DPBBB, NTB. Riéng han 72h, m6 hinh dy bdo mua t6t nhat cho khu vuc DBBB,
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DB. Cuy thé, d6i v6i han 24h, chi s6 MAE trén ca 7 ving khi hau c6 gia tri tir 5,4-9,1 mm,
nho nhit @ PBBB, NTB va 16n nhat ¢ Tay Bic (TB); chi s6 RMSE c6 gia tri tir 17,6 dén 28,6
mm. D6i v6i han 48h, sai s6 MAE c6 gia tri tir 6,0-8,8 mm, nh6 nhit & PBBB, NTB va l6n
nhat & BTB; chi s6 RMSE c6 gia tri tir 14,8 dén 30,0 mm. D6i voi han 72h, sai s6 MAE c6
gid tri tir 5,3-9,2 mm, nho nhat & DPBBB, DB va 16n nhat & NB; chi sé RMSE tir 14,3-29,0
mm.

Tinh chung trén pham vi cd nudc, ¢ ca 3 han du bao, sai s6 du bao ME trong nam 2019
déu 16n hon so v&i nam 2020, chénh 1éch rd nhat & han du bao 72h. Piéu nay c6 thé dén tir
viéc cac hinh thé su kién gy mua trong 2 nim khac nhau va nim 2020 c6 thé mé hinh nim
bét ngiu nhién t6t hon trong ndm 2020 va mot nguyén nhan quan trong 1a tir thang 6/2019
mo hinh lam diéu kién bién va ban dau GFS di chuyén sang mé hinh GFS FV3 tdt hon (Sai
phan hiru han thé tich khdi (Finite—Volume Cubed—Sphere Dynamical Core)
(https://www.gfdl.noaa.gov/fv3/).

Hinh 2¢ cho thay réng trong 2 nam 2019-2020, mo hinh du bao dinh luong tot nhat &
khu vyc BTB voi sai s6 tuong d6i RE cho ca ba han dy béo tuong ng —4,4%, 8% va —3,5%;
tiép dén DPBBB, NTB va khu DB, TN khoang 50-60%; déc biét sai sd 1én dén hon 100% &
TB va NB. Khu vuc PBBB han 72h mé hinh du bao t6t hon han 24h va 48h. Trong nam
2020 mé hinh ¢6 sai sé trung binh ME 4m ¢ BTB.

30 35

NG ol ®

Han 240 Han 480

®TB =DB "DBBB "BTB ®NTB ®IN ENB ®TB "DB "DbBBB "BTB WNTB ®IN ENB
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Hinh 2. Céc chi s6 danh gia du bdo ME, MAE, RMSE cho 7 vung khi hau ndm 2019 (a), 2020 (b)
va gop 2019-2020 (c) gdm ca RE (%) (d).

b) Banh gia du bao pha

Hinh 3, 4, 5 biéu dién cac chi s6 danh gia mua han dy bao 24h, 48h, 72h cho 7 ving khi
hau trong nam 2019 va 2020. Trong ndm 2019, di v6i ca 3 ngudng mura, hau hét chi sé FBI
¢ cac vung déu 16m hon 1, tie 12 dién mua du bao thuong 16n hon so véi dién mua thyc té.
Riéng khu vuc NTB, BTB, mo6 hinh nhin chung du bao di¢n mua thép hon so véi thuc té &
ngudng mua to voi gia tri FBI nho hon 1.

Vé chi s6 POD, ¢ ca 3 han du bao ddi vai ngudng mua nhd, mua vira, mua to cho thz?iy
trén cac vung khi hau, k¥ ning ciia mé hinh phat hién dung hién tuong khong tot & ngudng
mua vira (POD < 0,6), mua to (POD < 0,6) nhung lai kha tét v6i ngudng mua nhé (0,6 <
POD <0,9). bBac biét, han du bao cang xa, k¥ nang phat hi¢n chinh x4c hién tugng mua to
ctia mod hinh cang kém vdéi chi s6 POD & han 24h, 48h, 72h l1an luot 1a: 0,1-0,5; 0,1-0,4 va
0,1-0,3. Co thé thiy, k¥ nang phat hién dang hién tugng mua to ciia mé hinh gan nhu bang
khong ¢ han du bao 72h.
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Vé ty 18 du bao khéng cia md hinh (FAR) c6 thé thay trong hau hét cac trudng hop &
cac vung khi hau va céc han duy bao khac nhau, chi s6 FAR tang theo ngudng mua. O han
24h, chi s6 FAR giam theo ngudng mua & khu vue Bic Trung Bo va Nam Trung B, hay néi
cach khac, mo hinh du bao khéng thép nhat & ngudng mua to va cao nhat & ngudng mua nho
& 2 khu vuc nay. Két qua vé cac chi s6 CSI ciing cho thay, ngudng mua cang 16n thi dlem sO
thanh cong cang giam trong hau hét cac truong hop. Dbi voi ngudng mua nho, dlem s6 thanh
cong CSI trr 0,2-0,3 ddi v6i ca 3 han du bao. Ddi véi ngudng mua vua, chi s6 CSI tir 02—
0,3 dbi voi han 24h, 48h; tir 0,1-0,3 dbi voi han 72h. Déi v6i ngudng mua to, diém sb thanh
cong CSI & ca 3 han du bao déu rat thap, tir 0-0,3 dbi voi han 24h, 48h va tir 0-0,2 ddi véi
han 72h.

Niam 2020, chi s6 FBI trén cac vung 16n hon 1 & ca 3 han du bao trong phan 16n cac
truong hop, tire 1a dién mua du bao thuong 16n hon so voi dién mua thuc té; tuy nhién chi sd
FBI nho hon 1 trong mot s6 truong hop ¢ ngudng mua vira va mua lon. 0 ngudng mua vua
ung véi han du bao 48h, chi s6 FBI nho hon 1 ¢ khu vuc BB, PBBB, NTB, TN. O ngudng
mua to, chi sé FBI nho hon 1 ¢ khu vuc BTB, NTB ung voi han 24h; & cac khu vuc DB,
DBBB, BTB, NTB tng v6i han 72h. Dic biét, md hinh du béo rat tot dién mua cho cac khu
vuc BB, BB, TN, NB ¢ ngudng mwa nho vdi gia tri FBI dao dong quanh ngudng 1. Vé chi
s6 POD, ¢ ca 3 han dy bao dbi voi ngudng mua nho, mua vira, mua to cho thay trén cac ving
khi hau, k¥ ning ctia mo hinh phat hién dung hién twong khong t6t & ngudng mua vira (POD
<0,6), mua to (POD < 0,55) nhung lai kha t6t véi ngudng mua nho (0,6 < POD < 0,9). O ca
3 han dy béo, k¥ nang phat hién ding hién tugng ctia mé hinh rét tot & ving TB, BTB d6i
v6i ngudng mua nho véi chi sé POD 16n hon 0,8; va gan nhu bang khong & cac ving PB,
TN, NB d6i voi ngudng mua to. V& ty 1& du bao khong ctia mo hinh (FAR) c6 thé thiy & ca
3 han dy bao, chi s6 FAR tang theo ngudng mua trén hau hét cac vung (trir Bac Trung Bo)
hay n6i cach khac mé hinh dy bao khéng thap nhit & ngudng mua nhé va cao nhét & ngudng
mua to.

%
on (POD)

(Critical Success Index (CS)

Probability of Detection (POD)
Probability of Detecti

Probability of Detection (POD)

Probability of Detectien (POD)
(Critical Success Index (CSI)

Probability of Detection (POD)
Prohability of Detection (POD)

(Critical Success Index (CSI)

3 04 5= 2 0T 0E v us us o7 X g L a4 bz o a7 uE o e
Success Ratio [1-FAR) Success Ratio (1-FAR) 1ccess Ratio (1-FAR) oo

DB DBBB ® TN NB

m TB BTB NTB

® DB DBBB ® TN NB ® DB DBBB ® TN NB °
m B BTB NTB - TB BTB NTB

Hinh 3. Céc chi s6 danh gia mua han 24h cho 7 vung khi hau véi cac ngudng Imm (tréi), 16 mm
(gitta), 50 mm (phai) cho nam 2019 (hang trén cung), 2020 (hang gitra) va gdp 2019-2020 (hang
dudi cung) cua WRF.
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Hinh 4. Cic chi s6 danh gia mua han 48h cho 7 ving khi hau véi cac ngudng Imm (trai), 16mm
(gitta), 50mm (phai) cho nam 2019 (hang trén cung), 2020 (hang gitra) va gdp 2019-2020 (hang dudi
cung) cuia WRF.
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Hinh 5. Céc chi sé danh gia mua han 72h cho 7 ving khi hau véi cac ngudng 1mm (trai), 16mm
(gitra), S0mm (phai) cho nam 2019 (hang trén cung), 2020 (hang gitta) va gdp 2019-2020 (hang dudi
cung) cia WRF.
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Cu thé: O han dy bao 24h, chi sb FAR tir 0,35-0,5 ¢ ngudng mua nho, tir 0,3-0,75 &
ngudng mua vira va tir 0,3-0,87 & ngudng mua to. O han 48h, chi sé FAR tir 0,35-0,55 &
nguong mua nho, tir 0,4-0,72 & ngudng mua vura va tir 0,4—1,0 & ngudng mua to. O han 72h,
FAR tr 0,35-0,5 ¢ ngudng mua nho, tr 0,45-0,75 & ngudng mua vua va tu 0,45-0,9 &
nguong mua to.

Két qua vé cac chi s CSI cho thay, ngudng mua cang 16n thi dlem s6 thanh cong cang
giam trong hau hét cac truong hop. Ddi v6i ngudng mua nho, diém sé thanh cong CSI cao
nhét & han 24h: CSI tir 0,35-0,5 & han 24h va tir 0,3 dén 0,45 & cac han 48h, 72h. Bdi véi
ngudng mua vua, chi s6 CSI tir 0,15-0,45 & v&i han 24h, tir 0,15-0,4 & han 48h va tir 0,1—
0,4 & han 72h. Déi voi ngudng mua to, diém s thanh cong CSI ¢ ca 3 han du bao déu rat
thap, tir 0,1-0,4 (Bang 1).

Bang 1. Cac chi s6 danh gia vé pha dy bdo mua han 24h, 48h, 72h cho Viét Nam nam 2019 va 2020
d6i v6i 3 ngudng mua.

Han/CS danh >1mm >16mm >50mm
gia FBI POD FAR CSI FBI POD FAR CSI FBI POD FAR CSI
2019 2,66 075 0064 025 158 043 0,60 020 2,07 028 061 0,14
24h 2020 1,44 0,72 044 041 1,11 041 052 0,24 1,68 031 0,60 0,16
22001290_ 1,93 0,75 055 033 130 042 056 022 1,67 029 062 0,15
2019 2,76 0,74 0,67 024 158 040 0,61 0,19 191 021 0,71 0,10
43h 2020 1,50 0,72 046 039 1,10 037 056 021 1,51 020 0,66 0,13
220012907 2,00 0,74 057 032 127 038 0,58 0,20 1,5 020 0,68 0,11
2019 2,63 0,70 0,69 023 151 037 063 0,17 1,90 023 0,71 0,10
79k 2020 1,44 0,69 046 038 1,06 035 056 020 1,47 024 063 0,13
2200129(; 1,91 o071 059 031 123 036 059 0,19 1,52 023 0,67 0,12

Bang 1 thay rang ki ning du bao mua ctia md hinh WRF véi khoang 30-40% thanh cong
& ngudng c6 mua va giam dan khoang 15-20% & ngudng mua vira va khoang 10-12% &
ngudng mua to va han cang xa thi ki nang cang giam. Vé co ban ki ning du bdo mua dinh
lwong nghiép vy trén lanh thd ciia Viét Nam bang mé hinh WRF tai Vién ngang bang véi cac
danh gia trudc day, dac bi¢t 1a nghién ctru [19] va ki nang du bao cia mo6 hinh WRF nam
2020 tét hon 2019.

3.2. So sanh két qua mua ciia mé hinh WRF-GFS trong nam 2020

Theo phén tich danh gia ¢ trén, ki nang du bao ciia mé hinh WRF niam 2020 tét hon
2019. Tuy nhién dé c6 thém thong tin vé viéc md hinh WREF c6 chi tiét hoa tét hon so voi mod
hinh GFS trong viéc du bdo mua nén trong muc ndy s€ so sanh ki ning cua GFS va WRF
trong du bao dinh luong mua cho Viét Nam tai Vién trong nam 2020. Duoi day la phan danh
gid, so sanh vé chét lugng du bao ctia hai md hinh GFS va WRF qua céc chi sd pha trén co
s¢ tinh trung binh ca nudc.

N gfs=342, N imhen=346
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s = & o o o
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Hinh 6. Céc chi s6 ddnh gid mua han 24—-72h ciia mo hinh GFS va WRF cho 7 ving khi hau niam
2020 v6i 3 ngudng mua.

O han du bao 24h cho théy, dbi vai ngudng mua nhod, ca hai mo hinh GFS va WRF déu
du bao dién mua 16n hon so véi thuc té. Boi véi ngudng mua vura va mua to GFS dy bao
dién mwa nhé hon thuc té, trong khi WRF thi nguoc lai, didu nay c6 ching t6 vai trd tham sé
mua dbi luu trong WRF d3 khéch dai dién mua 1én so v6i trudng dau vao tir GFS. Vé d6
chinh x4c mé hinh, cho thay GFS tot hon WRF & ngudng muwa nho, xip xi & ngudng mua
vua va kém WRF ¢ ngudng mua 16n. Pac biét moé hinh WRF c6 ki nang hon ¢ khu vuc nho
va dia hinh phtc tap nhu Trung B9. Viée cai thién ¢ ki nang ¢ ngudng mua 16n tuy khong
that su nhiéu vé tri sb nhung cho ta thz?iy gia tri va ki nang du bao mua 16n hay mua cuc tri
trén cia WREF t6t hon sir dung mua tryc tiép tir GFS, dong thoi cho ta thiy ring viée sir dung
m6 hinh khu vuc WRF d6 phén giai cao dd mang lai loi ich dang ké. Ty 1é du bao khéng cta
GFS & cac ngudng mua vira va nho tuong duong WRF tuy nhién lai du bao khéng hon hon
WRF & ngudng mua 16n. Chi s6 thanh cong cta hai mo hinh ddi v6i cac ngudng mua 1a
turong duong nhau, va déu xa véi chi sb hoan hao.

O han du bao 48h, va han du bao 72h, cling tuong tu nhu cac han du bao 24h. Tom lai,
& ca 3 han dy bao 24h, 48h, 72h déu cho thiy ca hai mo6 hinh déu du bao dién mwa 16n hon
thuc té & ngudng mua nho, GFS du bao di¢én mua nho hon thuc té & ngudng mua vira va mua
to, WRF nguoc lai. GFS va WRF du bao kha tdt & nguong mua nhd, GFS du bao khong tdt
& ngudng mua vira, mua to va déu kém di khi ngudng mua ting 1én trong khi d6 WRF c6 cai
thién hon. Ty 1& du bao khdng cia hai mé hinh tuong dwong nhau ¢ ngudng mua nho, mua
vira; & ngudng mua to GFS cho ty 18 khdng thap hon. Chi s6 thanh cong ctia hai mé hinh ddi
v6i ca 3 ngudng mua la twong duong nhau, va déu thap hon nhiéu so véi gia tri hoan hao.

4. Két ludn

Tinh chung trén pham vi cd nudc, ¢ ca 3 han du béo, chét lugng du bao mua dinh lugng
ciia md hinh WRF dat khoang 30—40% thanh cong & ngudng c6 mua, dat khoang trung binh
20% & ngudng mua vua va khoang 15% & ngudng mua to va han cang xa thi ki ndng cang
giam. Dbi v6i han mua to dén rit to mé hinh WRF khéng c6 ki nidng. M6 hinh dy bao dinh
lwong t6t nhat & khu vue BTB, tiép dén PBBB, NTB va khu DB, TN va khong tét & TB va
NB, riéng khu viuc DPBBB han 72h mé hinh dy béo t6t hon han 24h va 48h. So sanh vé ki
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nang du bdo mua dinh lugng nghiép vu trén lanh thd cua Viét Nam thi mo hinh WRF tai
Vién ngang bang vdi cac danh gia trude ddy, dic biét 1a cua Du Puc Tién 2016. Ki ning du
bao ctia mo hinh WRF niam 2020 tét hon 2019, diéu nay dén tir nhiéu nguyén nhan nhung
nguyén nhan chil dao c6 thé 1a sy thay doi chat luong s6 liéu dau vao GFS.

So sanh ki ning du bio mua ¢ han du bao 24h cho thay, d6i V61 ngudng mua nho, ca hai
mo6 hinh GFS va WRF déu du bao dién mua 1on hon so voi thuc té. Poi v6i ngudng mua vira
va mua to GFS du bao dién mua nho hon thuc té, trong khi WRF thi nguoc lai, diéu nay co
chung t6 vai trd tham sb mua dbi luu trong WRF da khéch dai dién mua 18n so v6i truong
dau vao tir GFS. Pic biét mé hinh WRF ¢6 ki niang hon & khu vy nhé va dia hinh phic tap
nhu Trung Bo. V& do chinh xac mé hinh, cho thiy GFS t6t hon WRF & ngudng mua nho,
Xap xi & ngudng mua vira va kém WRF & ngudng mua 16n. Viée cai thién & ki ning & ngudng
mua 16n tuy khong that sy nhiéu vé trj sé nhung cho ta thiy gia tri va ki ning du bao mua
16n hay mua cuec tri trén ciia WRF tot hon sir dung mua tryc tiép tir GFS, dong thoi cho ta
thdy rang viéc str dung mo hinh khu vuc WRF d6 phan giai cao d3 mang lai loi ich dang ké.

Dbi v6i ca 3 han du bao 24h, 48h, 72h déu cho thdy ca mé hinh WRF va GFS déu dy
bao dién mua 16n hon thyuc té & ngudng mua nho, GFS du bdo dién mua nhd hon thuc té &
ngudng mua vira va mua to trong khi WRF cho két qua nguoc lai. O ngudng mua nhé mod
hinh WRF va mé hinh GFS cho két qua du béo gan gidng nhau, nhung & ngudng mua vira,
mua to thi mé hinh WRF dy bao t6t hon so véi mé hinh GFS. Chi sé thanh cong cta hai mo
hinh déi véi ca 3 ngudng mua 13 twong dwong nhau tuy nhién WRF ¢6 cai thién hon so voi
GFS nhung khong nhiéu. Tuy nhién mé hinh WREF ¢6 ki ning hon & khu vuc nho va dja hinh
phuc tap nhu Trung BG.

Pong gop cia tac gia: Xay dung y tuong nghién ciu: P.T.T., N, V.V.T,; Xu ly sO lidu:
T.D.T., P.T.M.L.; Viét ban thao bai bao: T.B.K., P.T.M.L.; Chinh stra bai bao: T.B.K.

Loi cam on: Bai bdo hoan thanh nho vao két qua ctia nhiém vu: “Nghién ctru danh gid mot
s0 hi¢n tuong khi hau cuc doan va cung cap cac ban tin dy bao thoi ti€t, mua 16n, xoay thuan
nhiét do1, khi hau va nhan dinh xu thé mot so thién tai”.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong duoc sao chép tir nhitng nghién ciu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.
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Verification of quantitative rainfall forecast over Vietnam by
using the weather research and forecasting model
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Abstract: This paper presents the evaluation of the rainfall forecast skill for Vietnam by
using the WRF model in the period of 2019—2020. The observed rainfall data of 150 surface
meteorological stations are used to verify the skills of the rainfall forecast at the 24h, 48h,
and 72h leading—times based on using the ME, MAE, RMSE and FBI, POD, FAR, BIAS,
CSI indices. The results show that the WRF model tends to under—forecast in most rainfall
thresholds and leadtimes. On the national-wide scale, at all forecasting leadtimes, the WRF
model's skill is about 30—40% for the light rainfall threshold (1 mm/day), 20%, and 15 % at
the moderate rainfall threshold (16 mm/day) and heavy threshold (50mm/day), respectively.
There is not much—improved forecasting skill at the 72h leadtime. The WRF model tends to
be overforecasting at the light rainfall threshold for the spatial distribution rainfall forecast
but underforecasting for other thresholds at all 3 forecasting leadtimes.

Keywords: WRF model; Quantitative rainfall forecast; Vietnam.
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