Tap chi Khoa hoc PHQGHN: Cac Khoa hoc Trai dit va Méi trudng, Tap 34, S6 1S (2018) 133-137

Tap chi Khoa hoc Pai hoc Quéc gia Ha Noi:
Céc Khoa hoc Trai dat va M6i truong
Website: https://js.vnu.edu.vi/EES

banh gia kha nang dy bao mua 16n cia m6 hinh WRF
do hinh thé khong khi lanh két hop véi gi6 dong
trén cao cho khu vuc Trung Trung Bo
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Tém tit: Trong nghién ctru ndy nhom tac gia danh gia kha ning dy bdo mua do hinh thé thoi tiét
khong khi lanh két hop véi gioé dong trén cao bang mé hinh WRE vdi thoi han 2 ngay cho khu vure
Trung Trung Bo. Két qua danh gia cho thdy, han du bao 24h nén sir dung ngudng mua vira (16-
50mm/ngay) va mua to (50-100mm/ngay) dé tham khao du bdo luong va di¢n mua; Han du bao
48h nén str dung ngudng mua vira (16-50mm/ngay) dé tham khao cho dy bao mwa 1én. Ngudng
mua trén 100mm, cac han du bao cho Két qua du bao kém, hau nhu khoéng du bao dugc. Tiur nhiing
két qua trong nghién ctru nay co thé gitp du bao vién c6 thém thong tin phuc vu cong tac du bao
dinh lvgng mura 16n cho khu vuc Trung Trung Bo.

Tuwr khoa: M6 hinh WRF, mua 16n Trung Trung Bo.

1. M& dau

Mua 16n do hinh thé thoi tiét két hop véi
dia hinh lu6n la bai toan kho trong nudc va trén
thé giéi. Rt nhidu cong trinh nghién ciu vé
van dé nay nhu: Tai Pai Loan do anh hudng
ctia dia hinh két hop véi hiéu img nang do gio
manh 1am cho xody c6 thé di chuyén vé phia
Tay Nam gay ra mua 1én cho khu vuc [1, 2],
ngoai ra do dia hinh chin dong gi6 Tay Nam
qua eo DPai Loan héi tu voi dong gio phia Tay
bo bién Dai Loan lam cho lwong mua ting 1én
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dang ké & gan khu vuc ven bién. Vi vay, vai
trd cta dia hinh rat quan trong trong viéc giy
mua lén.

Céc hinh thé thoi tiét gdy mua 16n dién rong
& mién Trung trong d6 c6 Trung Trung Bo rat
da dang va phong phu. Do trai dai trén 10 vi do
tir Béc vao Nam (trr vi tuyén 20 dén vi tuyén
10) nén tat ca cac hinh thé thoi tlet gdy mua 16n
dién rong & Viét Nam déu xuat hién ¢ mién
Trung. Sy khac biét co ban gilta cac hinh thé
thoi tiét gdy mua lon dién rong & mién Trung SO
v6i cac khu vuc khac cua nudc ta (Bic BO,
Nam B¢ va Tay Nguyén) 1a sy phdi két hop
ddng thoi hodc ké tiép nhau cta nhiéu hinh thé
thoi tiét voi ddc diém dia hinh khu vuc, phia
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Tay 1a nai cao nén cac dot mua lén & mién
Trung thuong kéo dai hon, cudng do mua va
tong lwong mua cia mot dot mua thudng rat
l6n. Mua 16n kéo dai nhleu ngay lién tuc cong
voi dia hinh bi chia cit phuc tap, song sudi
ngan do dbc 16n nén i lut, 1§ quét, sat 1o dat da
xay ra thuong rat nghiém trong. Thong ké, phan
tich cadc dot mua 16n dién rong & mién Trung
giai doan 2001-2010 cua Bui Minh Tang: “tiéu
chi don 1¢ hodc két hop cac hinh thé thoi tiét co
thé chia 1am 3 loai cha yéu: 1) cac dot mua giy
ra boi cac hinh thé thoi tiét don 1¢. 2) dot mua
do két hop 2 hinh thé thoi tiét. 3) cac dot mua
¢6 nguyén nhan do sy t6 hop 3 hinh thé thoi
tiét” [3]. Trong d6 dang hinh thé khong khi lanh
két hop v6i gi6 Pong trén cao (gid déng & cac
muyc dang ap 700mb, 500mb) thuong xuat hién
nhidu nhit va gy mua 16n & khu vuc Trung
Trung B, hinh thé nay két hop vdi dia hinh
phuce tap ¢ khu vuc Trung Trung B9 thuong gay
mua véi lwong muwa phd bién tir 150-
350mm/dot, ca biét dot mua vao thang 11 nam
2011 da c6 lugng mua 1én téi 400-600mm; hay
dot mua 04-08/11/2017 céc tinh tir Thira Thién-
Hué d&n 350mm Quang Ngii dd c6 mua phd
bién 500-1 100mm, riéng Ba To 1440.8mm, Tra
My 1459.6mm, tinh riéng hai ngay 04-
05/11/2017 lwgng mua cac tinh tr Thira Thién-
Hué dén Quang Ngai di xay ra mua v6i luong
phd bién 300-780mm, riéng Nam Dong
861.Imm, A Lu6i 968.6mm, Tra My
1025.7mm. Thoi gian xuat hién ciia hinh thé
thoi tiét xdu nay chu yéu & vao giai doan tir
thang 10-12 khi cic song lanh & phia Bic bat
déu tac dong dén nudc ta. Trong 4 nim vira qua
(2014-2017) chung t6i thiét 1ap mo hinh WRF
chay nghiép vu dé dy bao mua 16n hang ngay,
vi vy trong bai bao ndy chung toi sir dung két
qua trén dé danh gia kha ning du bao mua cua
mé hinh WRF cho hinh thé khong khi lanh két
hop véi gio dong trén cao.

2. CAu hinh hé thng va phwong phap danh gia

Kich thudc lu6i cia md hinh c6 do phan
giai ngang lan luot 1a 18km va 6km véi sO diém

lu6i mién 1 14 120x113 diém ludi, mién 2 gdm
76x88 diém ludi. Toa do tam 1 16°N, 110°E va
cac so d6 tham sd vat Iy duogc lya chon la: So
dd vi vat 1y: Lin et al., so d0 btrc xa séng dai:
RRTM, so db birc xa séng ngin: Duhia, 16p bé
mit dat: Monin-Obukhov, 16p sat d4t: Thermal
difusion, 16p bién hanh tinh: YSU, d6i luu may
tich: Betts-Millers-Janjic. S liéu diu vao ding
cho md hinh 1a sb li¢u GFS cach nhau 3 gio, do
phan giai ludi 1a 0.5x0.5 d¢ kinh vi voi 28 muc
thing ding. Han du bao 13 48 gio.

Két qua nhan dugc tir mo hinh sé dugc danh
gia voi $6 liéu quan tric thuc, nhdm tim ra
phuong 4n téi wu trong viéc du bao dinh
lugng mua.

+ Sai s6 trung binh (ME — Mean Error):

n
—1217 (0]
Y (Fi —0y)

=1

+ Sai s6 quan phuong (RMSE - Root Mean
Square Error):

RMSE =

Trong do: F;la sb liéu du bao
O;.la $6 liéu quan tric
n: 1a dung luong mau

Két qua dénh gié} du bao mua tai cac tram
thong qua cac diém so danh gia FBI, POD, FAR,
CSI va PC dugc dya vao bang sy kién sau [4]:

Hinh 1. Mién dy bao.
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Hits (H) = du bdo c6 + quan tric c6

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

False alarms (F) = du béo ¢6 + quan tric khong

Correct negatives (CN) = duy bao khong +
quan tric khong

T bang su kién, mot ) phép do hiéu suét
duoc dinh nghia.

a) Sai sb tan suét, FBI, x4c dinh xem liéu hé
théng du bao c6 xu hudng duy bao su kién cu
thé thuong xuyén hay it thuong xuyén hon so
Vv6i quan trdc, v6i gia tri nho hon 1 cho thiy
rang hé thong du bao cé xu hudng du bao truot
su xdy ra va gia tri 1on hon 1 cho thay xu huéng
du bao hon su xdy ra.

FBI= (H+ F)/(H+ M)

b) Ti 1€ du bao trang ( Kha nang xac dinh)
xac dinh ti s& thanh cong cua hé théng du bao
trong viéc du bao sy xay ra mot su kién cu thé
khi n6 thuc sy xay ra, voi gia tri b?ing 1 thi ti 1€
du bao tring 1a hoan hao.

POD= H/(H+M)

¢) Ty phan phat hién sai FAR

Ciing nhu viéc c6 mdt thang do danh gia
kha ning ctia hé théng du bao khi du bao mot
su kién cu thé, ta cting nén c6 thang do xem bao
nhiéu 14n sy kién dic biét d6 duoc dy béo 1a ¢o
xay ra nhung thyc té 1a n6 khong xay ra - d6 1a
canh bdo sai:

FAR=F/(H+ F)

d) Diém s6 thanh cong

CSI=TS= H/(M+ F+ H)

e) Do chinh xac

PC=( H+ CN)/ (M+ F+ H+CN)

3. Két qua danh gia

Tién hanh d4nh gia két qua dy bdo mua tai
75 tram do mua ty dong dat trén khu vuc Trung

Trung B cho 20 dot mua do khong khi lanh
két hop véi gié dong trén cao tir 2014-2017.

Han 24 gio

Néu 14y ngudng mua 16-50 mm/ngay cho
tat ca cac phuong an thir nghiém thi két qua
danh gia cho FBI = 0.9 ching t6 m6 hinh cho
xu huéng dy bio gin ding véi thuc té. Khi
ngudng mua cang ting chi sé FBI nhin chung
déu giam, tai ngudng mua 50-100 mm/ngay chi
s6 FBI = 0.7 nghia 13 hé théng du bo c6 do
chinh xac giam dan so v6i mua quan tric. Dbi
vOi ngudng mua >100 mm/ngay, xu hudng du:
bao sai tang 1én rat nhidu so voi mua quan tric
khi ma FBI chi dat 0.4.

C6 thé thiy ti 1& du bao trang POD ctia md
hinh WRF 1a 16n nhét d6i voi ngudng mua 16-
50mm/ngay khi POD dat 0.8. Tuy nhién gia tri
POD giam manh khi ngudng mua ting 1én. Cu
thé ddi v6i ngudng mua 50-100mm/ngay, POD
la 0.5 va voi ngudong mua >100 mm/ngay gia tri
POD chi dat 0.2, tai ngudng mua nady céc
phuong an gin nhu khong du bao phat hién
duoc hién tugng. Nhu vdy, ¢ nhiing ngudng
mua 16n, x4c sudt phat hién dang hién tuong
gan nhu bang khong.

Ty phan phat hién sai FAR ciia cac ngudng
du bao la nho, dic biét tai ngudng tir 16-50
mm/ngdy chi s6 FAR = 0.1 diéu nay cho thiy
mod hinh du bao s truong hop sai rat it so véi
s6 truong hop du bao dung. Khi ngudng mua
tang sai sO FAR ting theo diéu nay chimg to
ngudng mua cang loén thi ki nang du bdo cia
mé hinh giam. Cu thé véi ngudng 50-100
mm/ngay va >100 mm/ngay thi gia tri FAR tuong
ung 0.3 va 0.4 nhu vay ti 1é du bao sai tang 1én tir
3 dén 4 14n so v6i ngudng 16-50 mm.

Bang 1. Diém s6 danh gid mwa han 24 gio (thoi han dy béo 0-24gid)

Ngudng 16 mm < R< 50 mm/ngay 50 mm < R< 100 mm/ngay >100 mm/ngay
Di'é'm
Mb o FBI POD FAR CSI PC FBI POD FAR CSI PC FBI POD FAR CSI PC ME RMSE
hinh
WRF 0.9 0.8 0.1 0.7 07 07 0.5 0.3 0.4 0.6 04 0.2 0.4 0.2 07 | 73.3

153
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Bang 2. Piém s6 danh gia mwa han 48 gio (thoi han du bao 24-48 gid)

Ngudng 16 mm < R< 50 mm/ngay

50 mm < R< 100 mm/ngay

>100 mm/ngay

biém

s6 FBI POD FAR CSI PC FBI POD FAR

M0 hi

CSI PC FBI POD FAR CSI PC ME RMSE

WRF 1.0 0.7 0.3 0.6 06 1.1 0.4 0.6

0.3 0.6 0.1 0.5 1.0 0.0 0.9 10.6  55.1

Dbi v6i chi sé thanh cong CSI, ngudng 16-
50 mm/ngdy, md hinh WRF ¢6 sb thanh cong
CSI cao nhat, dat t6i 0.7, chimg to md hinh dy
bao c6 mua tai cac tram voi ti 1¢ diing kha cao.
Tuy nhién c6 thé thiy ring diém sb thanh cong
cua cac phuong an voi ngudng du bao cd xu
huéng giam dan ddi voi ngudng mua 16n hon,
nguong 50-100 mm/ngay la 0.4, va ngudng
>100 mm/ngay la 0.2. Nhu vay, khi ting
nguong mua 1én cao thi ti I¢ dy bao diung co
mua giam dang ké.

Do chinh xac PC cua cac ngudng mua la
turong dbi dong déu va déu dat 0.6 va 0.7. Piéu
nay cho thdy & cac ngudng khac nhau mé hinh
cho kha nang du bao dung (H) va du bao su
kién khong xuat hién dung (CN) la kha can
bang. D6i v6i ngudng 16-50 mm/ngay thi sb
lwong H nhidu hon so v6i CN, trong khi d6 khi
ngudng mua >100mm/ngay thi thi s6 luong CN
lai nhiéu hon so véi H.

Két qua tinh toan sai sb cho thiy lugng mua
du bao luén nhé hon lwong mua quan tric véi
han du bao 24h (thé hién & gia tri ME<0), va sai
s6 dy bao lugng mua sai 1éch 73.3 mm/ngay.

Han 48 gio

Két qua danh gia cho han du bao 48h dugc
thé hién trén Bang 2, cho thiy xu thé thay doi
cac chi so theo cac ngudng mua khic nhau
tuong ty nhu han dy bao 24h. Tuy nhién ciing
can chu ¥ mot sé dic trung nhu:

Chi sb FBI trong du bdo ngudng 16-50
mm/ngay va 50-100 mm/ngay dat va xap xi gia
tri t6i wu (FBI=1). Trong khi d6 chi s6 FBI cua
ngudng > 100mm/ngay 1a rat nhé chi bang 0.1
dic biét voi truong hop nay chi s CSI =0, gin
nhu dy bao ngudng mua nay khong phat hién
dugc, vi vdy chung t6i khong xét cac chi sé ddi
v6i ngudong >100mm/ngay.

b chinh x4&c PC cua ngudng 16-50
mm/ngdy va 50-100mm/ngay la twong ddi dong
déu va déu dat 0.6. Nhu vay, voi han dy bao
48h, kha nang du bao cia mé hinh dat 60% dbi
Vv6i cac tram & Trung Trung Bo khi tham chiéu
v6i cac ngudng mua.

C6 thé thdy rd xac xuit phat hién hién
tugng POD cia md hinh WRF 1a 16n nhit doi
v6i ngudng mua 16-50mm/ngdy khi xdc suit
phat hién dat 0.7. Tuy nhién gia tri POD giam
manh v6i ngudng mua 50-100mm/ngay, POD
1a 0.4.

Ty 1€ canh bao sai FAR cuia cac nguong du
bao la nho, tai ngudng mua 16-50 mm/ngay chi
sd FAR = 0.3, didu nay cho thy mo hinh du
bao s truong hop sai rét it so véi s6 truong hop
du bao dung. Khi nguéng mua la 50-100
mm/ngdy, sai s FAR ting dang ké 0.6 nhu vay
ti 1& du bao sai tang 1én 2 l4n so v6i ngudng 16-
50 mm/ngay.

Vi ngudng 16-50 mm/ngay, mo hinh WRF
¢6 s6 thanh cong CSI cao nhat, dat t6i 0.6, diém
s6 thanh cong cua ngudng mua du bio 50-100
mm/ngay c6 xu huéng giam dat 0.3. Nhu vay,
khi tang ngudng mua 1én thi ti 1¢ du bao diung
c6 mua giam dang ké.

Xét vé sai sd thi luong mua du bao 16n hon
mua quan tric (ME>0), tuy nhién sai sé du bao
lwong mua véi quan tric dat 55.1 mm/ngay ddi
véi trung binh cac tram.

4. Két luan

Théng ké sb liéu du bao lugng mua ctia moé
hinh WRF do hinh thé KKL két hop véi gio
Pong trén cao gy ra co thé dua dén mot sé két
luan: Véi han du bao 24h nén st dung ngudng
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mua via (16-50mm/ngay) va mua to (50-
100mm/ngay) dé tham khao trong viéc xac dinh
lugng mua va di¢én mua cho khu vyc Trung
Trung Bg; voi han dy bao 48h nén st dung
ngudng mua 16-50 mm/ngdy dé tham khao cho
dy bao mua 16n. Véi ngudng mua trén > 100
mm/ngay cho tat ca cac han dy bao, do chinh
cac cua mo hinh WRF réat kém, hiu nhu khong
du bao duoc. Tu nhiing Kkét qua da dat duoc
nhom nghi€ém ctru hi vong s¢ dong gop thém
nhing thong tin hitu ich gop phan nang cao kha
nang st dung mé hinh WRF va cai tién phuong
an dy bao dya trén mo hinh WRF trong diéu
kién nghiép vu trong thoi gian téi.
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Assessing the Predictability of WRF Model for Heavy Rain by
Cold Air Associated with the Easterly Wind at High-Level
Patterns over Mid-Central Vietnam
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Abstract: In this study, we assessed the predictibility of precipitation due to cold air associated
with the easterly wind at the high level using WRF model with 2 days lead time for the Mid-Central
Vietnam region. The results show that the 24-hour forecasts lead time should use medium rainfall
threshold (16-50 mm/day) and heavy rain (50-100 mm/day) for quantitative precipitation forecast and
rainfall area reference; the 48-hour forecast lead time should choose moderate rainfall threshold. For
threshold above 100 mm, the results of all forecast lead time are not good and almost unpredictable.
The results of this study may help gain more information for forecasting rainfall due to cold air
associated easterly wind at the high level for the Mid-Central Vietnam region.

Keywords: WRF model, heavy rainfall over mid-central Vietnam.



