BAI BAO KHOA HQC

PANH GIA TAC PONG CUA VIEC SU DUNG THAM SO
HOA POI LUU TRONG DU BAO PQOT MUA LON THANG
7 NAM 2015 TREN KHU VU'C BAC BO BANG MO HINH
PHAN GIAI CAO

Du Pirc Tién', Hoang Pirc Cuong', Mai Khanh Hung!, Hoang Phiic LAm'

Tém tat: Bai bdo trinh bay thir nghiém diw bdo dot mua 16m ki luc trén khu vue Bdc B6 thang 7
nam 2015 bcfng mé hinh WRF-ARW véi diéu kién bién tir mo hinh toan cau GFS (My). Viéc ha quy
mé thuee hién thong qua thiét Idp hai lwdi tinh 15 km va 5 km cho mé hinh WRF-ARW va dy bdo dén
han 72h. Hai lop thu nghiém da duoc thuc hién gém co sur dung (CPS) va khong su dung tham $6
héa d@oi luu (noCPS) trén ludi tinh phan gidi cao 5 km. Ung véi méi dw bdo, 32 trwong hop gom cdc
cu hinh khéc nhau dwoc thiét lap dé loai trir truong hop két qud phu thuéc vao mot cdu hinh vt ly
cu thé ciia mé hinh WRF-ARW. Cdc két qua déanh gid cho thdy ¢ han di bdo 24h tai cdc ngueong mira
[om (50mm/24h va 100mm/24h) viéc su dung cac so do tham s6 héa (CPS) cho két qua tot hon so
véi viée khong sir dung tham sé héa doi lwu (noCPS) trén luéi tinh phdn gidi cao Skm. Tuy nhién ¢
cac han 48h va 72h, khi khong sur dung tham $6 héa doi luu hay qua trinh doi lvu dwoc giai mot cach
twong minh trong mo hinh (explicit) cho phép tang dwoc ki nang dw bao hon khi thu nghiém dw bao

muwea I6m cho dot mua I6m trén khu viee Bdc Bé.

Tir khoa: Dy bdo muwa I6n Bac Bd, mé hinh WRF-ARW, tham sé héa vit 1y doi heu.

Ban Bién tép nhan bai: 08/12/2018 Ngay phan bién xong: 27/01/2019 Ngay dang bai: 25/03/2019

1. Mé dau

Phuong phap s6 tri (NWP- Numerical
Weather Prediction) hoac phuong phap dong luc
sir dung phuong phap s giai xp xi cac phuong
trinh toan, Iy mé phong cac qua trinh chuyén
dong trong khi quyén (hé phwong trinh nhiét
dong luc Navie-Stoke). Véi nang lyc tinh toan
dugc phat trién vuot bac trong 5 - 10 nam tro lai
day d cho phép ha quy mo tinh toan xudng quy
mé dbi luu (convective scale) véi do phan giai
ngang tir 500 m dén 2 km (cac mé hinh ¢ do
phan giai nay con dugc goi la cdc mo hinh khong
sir dung tham s hoa ddi luu). Trong cac mo hinh
nay, cac so dd tham sb hoa dbi luu duoc loai bo
bang viéc bo sung cac phuong trinh bao toan 4m
cho cac bién giang thuy ¢ dang ran, long... va
do d6 cho phép tinh toan dugc ca cac qua trinh
binh luu d6i voi cac dang giang thuy nay [3]. Khi
do céc bién du bao mua gﬁn nhu dugce xem la
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bién chuan doan (prognostics). Mic du vé mit
ly thuyét va thuc hanh, viéc giai hién (explicit)
duoc cac bién du bao mua s& 6 tinh vu viét hon
so v6i viéc tham sd hoa cac qua trinh dudi ludi
(sub-grid) ma mo hinh c6 thé mo phong/du béo
dugc, tuy nhién van nhidu cong trinh cho thiy
cac tham s6 hoa ddc biét 1a tham s6 hoa ddi luu
van 6 vai trd va hidu qua nhat dinh ngay ca ¢ do
phan giai dudi 5 km [4].

Vi van dé néu trén, nghién ctru s& trinh bay
thir nghiém viéc c6 va khong c6 su dung tham
s6 hoa ddi Iuu trén ludi tinh phan giai cao (Skm)
bang md hinh WRF-ARW (My¥) trong bai toan
du bao mua 16n cho dot mua 16n trén khu vuc
Bic BO. Muc 2 ctia bai béo 14 thiét ké thir nghiém
bao gém gidi thiéu mo hinh du bao, s6 lidu diéu
kién bién, truong hop thir nghiém, s6 liéu quan
trac va phuong phap danh gia. Nhitng phén tich
két qua duoc dua ra trong phin 3 cuia bai béo va
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mot s6 két luan chinh duoc téng két trong
phan 4.

2. Thiét ké thi nghiém

2.1. M6 hinh sé tri khu viec WRF-ARW

Trong nghién ciru str dung hé théng mé hinh
khu vuc WRF véi nhan dong luc ARW phién ban
3.9.1.1 do Trung tdm dy bao mdi trudng qudc
gia My (NCEP) phat trién (goi tdt la WRF-
ARW). Pay 1a hé théng mo hinh khu vuc duge
ap dung trong nghién ctru va nghi¢p vu véi cac
ung dung da dang tor mé phong ly tuong xody,
song nti dén ap dung cac bai toan du bao thoi
tiét hodc cac diéu kién thoi tiét nguy hiém nhu
mua, bao/xody thudn nhi¢t déi va dugc cong
ddng khoa hoc hd tro va phat trién. M6 hinh
WRF-ARW ciing dugc thtr nghiém va ap dung
trong nghiép vu tai Viét Nam trong céc linh vuc
du bao thoi tiét va du béo bao. Chi tiét hon vé
mo hinh WRF-ARW c6 thé tham khéo trong [5].
Mot trong nhitng ddc tinh quan trong cua hé
théng WRF-ARW 1a cung cap mot s6 luong tiy
chon cac thuat toan sai phan, cac so dd vat ly va
cac phuong phap dong hoa sb liéu dugc phat
trién boi cong dong khoa hoc 6 uy tin, cho phép
cac nha ung dung lya chon dugc cac tuy bién
phu hop vé6i khu vuc dia phuong va dbi tugng
can nghién ciru. M6 hinh WRF-ARW dugc
nghién ctru va ap dung phd bién tai Viét Nam
nhitng nim vira qua, cac cong trinh dién hinh c6
thé ké dén gém trong nghién ctru du bao thoi tiét
va bio [1] hay trong viéc ap dung va du bao t6
hop [2]. ,

Thur nghiém thiét 1ap hai ludi tinh 15km va
5km cho mé hinh WRF-ARW, sb 41 muc théng
ding va du bao dén han 72h, minh hoa 2 mién
tinh dugc dua ra trong hinh 1. Lya chon vat 1y
cho mo6 hinh WRF-ARW duya trén viéc thay doi
gom (a) so do Kain-Fritsch (KF) hoidc Betts-
Miller-Janjic (BMJ) cho tham sé hoa dbi luu (cu-
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mulus parameterization scheme-CPS); (b) so d6
btrc xa song ngan s Goddard hodc Dudhia; (d) so
d6 tham sb héa 16p bién cua Yonsei University
(YSU) hoac Mellor-Yamada-Janjic (MY]J) va (e)
cac so dd vi vat Iy may tir don gian dén phirc tap
gdm so do Lin, WSM3, WSM5 dén WSM6
(khép kin 6 bac). Dya trén viéc td hop cac luya
chon nay c6 thé tao ra t6i da gém 32 cAu hinh vat
1y khac nhau va dugc chi tiét trong bang 1. Luu
y thém & day dbi voi so do 16p bién MY thi so
dd rdi bé mat s& duge dat 1a so do Janjic Eta so
v6i so @6 khép kin roi dua trén gia thiét cua
Monin-Obukhov.

Nhu vay, tmg v6i 32 cdu hinh khéc nhau s& co
2 thir nghiém duoc thiét 1ap gdm gitr so d6 tham
s6 hoa ddi luu & ca hai mién tinh 15km va 5km,
ki hiéu 1a 16p thir nghiém CPS. Thu nghiém thr
hai gém viéc chi giit tham sé hoa d6i lwu & mién
tinh 15km va tit so d6 ddi luu & mién tinh Skm,
ki hiéu 1a 16p thir nghiém nay 1a noCPS. Khi do
ta s€ khdo sat dugc anh hudng cua vi¢c khong
st dung tham s héa ddi luu ¢ do phan giai cao
ma van xem xét dugce véi cac so dd vat ly da
dang khac nhau ¢ mién tinh 15km. Ung véi mdi
du béo sé& thyc hién 32 cdu hinh vat 1y (Bang 1)
va voi hai lya chon c6 va khong st dung CPS &
d6 phan giai Skm, nhu vay 1 6p du bao s& gdm
64 thtr nghiém dy bao.

2.2. S6 li¢u diéu kién bién

Nghién ctru st dung du bao tir mo6 hinh toan
cau GFS (My) lam diéu kién ban dau va diéu
kién bién cho m6é hinh WRF-ARW, dugc cung

' dia  chi

cap 1
http://www.nco.ncep.noaa.gov/pmb/products/gfs

thong qua sau:
/. S6 lidu GFS c6 d6 phan giai ngang 1a 55km
v6i sé muc ap sudt thing dung cia mé hinh
GFS 14 26 va duoc cip nhat 3 tiéng mot cho mo

hinh WRF-ARW.
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Bang 1. Cau hinh vét Iy va ky hiéu cho cdc thie nghiém khdc nhau cho mé hinh WRF-RW

Ki hiéu thur nghiém So db vi vat Iy Birc xa song ngin Lép bién Pbi luu
BMJ-Lin-Duh-MYJ Lin Duhia MYJ BMJ
BMJ-Lin-Duh-YSU Lin Duhia YSU BMJ
BMJ-Lin-God-MY]J Lin Goddard MY] BMJ
BMJ-Lin-God-YSU Lin Goddard YSU BMJ

BMJ-WSM3-Duh-MYJ WSM3 Duhia MYJ BMJ
BMJ-WSM3-Duh-YSU WSM3 Duhia YSU BMJ
BMJ-WSM3-God-MYJ WSM3 Goddard MYJ BMJ
BMJ-WSM3-God-YSU WSM3 Goddard YSU BMJ
BMJ-WSM5-Duh-MYJ WSM5 Duhia MYJ BMJ
BMJ-WSM5-Duh-YSU WSM5 Duhia YSU BMJ
BMJ-WSM5-God-MYJ WSM5 Duhia MYJ BMJ
BMJ-WSM5-God-YSU WSM5 Goddard YSU BMJ
BMJ-WSM6-Duh-MYJ WSM6 Duhia MYJ BMJ
BMJ-WSM6-Duh-YSU WSM6 Duhia YSU BMJ
BMJ-WSM6-God-MYJ WSM6 Goddard MYJ BMJ
BMJ-WSM6-God-YSU WSM6 Goddard YSU BMJ
KF-Lin-Duh-MYJ Lin Duhia MYJ KF
KF-Lin-Duh-YSU Lin Duhia YSU KF
KF-Lin-God-MYJ Lin Goddard MYJ KF
KF-Lin-God-YSU Lin Goddard YSU KF
KF-WSM3-Duh-MYJ WSM3 Duhia MYJ KF
KF-WSM3-Duh-YSU WSM3 Duhia YSU KF
KF-WSM3-God-MYJ WSM3 Goddard MYJ KF
KF-WSM3-God-YSU WSM3 Goddard YSU KF
KF-WSM5-Duh-MYJ WSM5 Duhia MYJ KF
KF-WSM5-Duh-YSU WSM5 Duhia YSU KF
KF-WSM5-God-MYJ WSM5 Goddard MYJ KF
KF-WSM5-God-YSU WSM5 Goddard YSU KF
KF-WSM6-Duh-MYJ WSM6 Duhia MYJ KF
KF-WSM6-Duh-YSU WSM6 Duhia YSU KF
KF-WSM6-God-MYJ WSM6 Goddard MYJ KF
KF-WSM6-God-YSU WSM6 Goddard YSU KF
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Wotnl Freciptation (mm)
v 1

Hinh 1. Minh hoa 2 mién tinh: (a) 15 km va (b) 5 km trong thir nghiém diw bdo mua I6m trén khu
vuc Bac Bo
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2.3. 86 ligu quan tric

Thir nghiém thyc hién du bao lién quan dén
dot mua 16n ki luc trén khu vuc Bic Bo do su
hoat dong cua ranh thap trén cao két hop véi
ving thip ton tai trén Vinh Bac B vao thang 7

nam 2015 tir ngay 25/7/2015 dén 01/8/2015 va
thyc hién du bao tai cac gio 00z. Chi tiét s lidu
quan tric tai cic tram st dung trong danh gia
trén khu vue Bic BO duoc dua ra trong Bang 2.

Bang 2. Danh sach cdac tram trén khu vuc Bdc Bo dé danh gia két qua dy bdo

t?:fn Tén tram t?:?n Tén tram Ma tram Trl;?:n Ma tram Tén Tram Ma tram Tén Tram
48/01 Muong Te 48800 Lai Chau 48/59 Chi Linh 48/29 Pho Rang 48820 Ha Noi
48/02 Sin Ho 48802 Sa Pa 48/60 Uong Bi 48/30 Bac Ha 48821 Phu Ly
48/03 Tam Duong 48803 Lao Cai 48/61 Kim Boi 48/31 Hoang Su Phi 48822 Hung Yen
48/05 Muong La 48805 Ha Giang 48/63 Chi Ne 48/32 Bac Me 48823 Nam Dinh
48/06 Than Uyen 48806 Son La 48/64 Lac Son 48/33 Bao Lac 48824 Ninh Binh
48/07 Quynh Nhai 48807 That Khe 48/65 P}i l(l;g 48/34 Bac Quang 48826 Phu Lien
48/08  Mu Cang Chai 48808 Cao Bang 48/67 Yen Dinh 48/35 Luc Yen 48827 Hai Duong
48/09 Tuan Giao 48809 Bac Giang 48/68 Sam Son 48/36 Ham Yen 48828 Hon Dau
48/10 Pha Din 48/81 Hon Ngu 48/69 Th}iiing 48/37 Chiem Hoa 48829 Van Ly
48/14 Van Chan 48810 Bac Can 48/70 )I(\T;l 48/39 Cho Ra 48830 Lang Son
48/16 Song Ma 48811  Dien Bien Phu 48/72 Tinh Gia 48/40 Nguyen Binh 48831 Thai Nguyen
48117 Co Noi 48812 Tuyen Quang 48/74 g;iyu 48/42 Ngan Son 48832 Nho Quan
48/18 Yen Chau 48813 Viet Tri 48/75 Quy Hop 48/43 Trung Khanh 48833 Bai Chay
48/19 Bac Yen 48814 Vinh Yen 48/76 Tay Hieu 48/44 Dinh Hoa 48834 Co To
48120 Phu Yen 48815 Yen Bai 48/77 Qﬂylﬁh 48/47 Bac Son 48835 Thai Binh
48/23 Minh Dai 48817 Son Tay 48/79 Cigﬁg 48/48 Huu Lung 48836 Cua Ong
48/25 Moc Chau 48818 Hoa Binh 48/80 Ll]l)o(;g 48/49 Dinh Lap 48837 Tien Yen
48/26 Mai Chau 48/82 Huong Son 48/51 Phu Ho 48/50 Quang Ha 48838 Mong Cai

2.4 Phwong phap danh gia

Dé danh gia k§ nang du bao xay ra mua 16n
chung t6i st dung chi sb ki niang TS (Threat
Score). Trong bang 3 1a bang phan loai (Contin-
gency table) theo hi¢n tugng du bdo (¢ day la
mua voi cac nguong danh gia cu thé, vi du >
25mm/24h tai timg tram quan tric).

Bdng 3. Bang phan logi tan xudt cho bién

dw bao dang nhi phan
Quan tric
Cé Khong

. Co A B
Dubdo 1 one C D

Khi d6 chi s6 ki nang:

A
S=——— (1)
A+B+C
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TS c6 gia tri cang 16n (tién dén 1) thi dy béao
cang c6 ki nang, c6 gia tri thap ung voi mo hinh
¢6 ki nang thip. Pay 1a chi s6 ki ning duoc st
dung pho bién khi danh gia két qua trén khong
gian tram quan tric. Mua dy bao tir mé hinh sé&
duogc ndi suy theo phuong phap diém luéi gan
nhat voi tram dé dua két qua vé tram quan tréc.

3. Panh gia két qua

Két qua tinh toan chi s6 ki nang TS tinh cho
32 thir nghiém trong d6 ddng thoi giit cac tham
s6 hoa d6i lwu (CPS) ¢ hai mién tinh 15 km va
5km va chi gitr & mién tinh 15 km duoc dua ra
chi tiét trong bang 4 cho hai ngudng 25mm/24h
va 50mm/24h. Luu y rang két qua cudi ciing chi
danh gia trén mién tinh 5 km. MAu tinh toan ra
chi s6 TS tmg v6i mdi trudng hop 13 896. Trung

@
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binh gia tri ki nang TS & han 24h, 48h va 72h:
d6i v6i nguong 25mm/24h ~ 0.33, ngudng

Bdng 4. Chi 56 ki nang TS tinh cho 32 thir nghiém
(CPS) 6 hai mién tinh 15km va Skm va chi gii ¢
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50mm/24h ~ 0.2, ¢ ngudng cao hon 100mm/24h
chi s6 ki nang giam manh ~ 0.1.

trong d6 dong thoi gitk cac tham sé héa doi heu
mién tinh 15km & cdc han dw bdo 24h, 48h va

72h cho hai nguong danh gia 25m/24h va 48mm/24h

25mm/24h

50mm/24h

24h FT 48h FT 72h FT 24h FT 48h FT 72h FT

CPS noCPS CPS noCPS CPS

noCPS CPS noCPS CPS noCPS CPS noCPS

BMJ-Lin-Duh-MYJ 0.19 0.28 0.22 0.25 0.28
BMJ-Lin-Duh-YSU  0.23 0.27 0.25 0.26 0.26
BMJ-Lin-God-MYJ  0.27 0.31 0.31 0.30 0.30
BMJ-Lin-God-YSU 0.29 0.30 0.30 0.33 0.28
BMJ-WSM3-Duh-MYJ 0.21 0.33 0.30 030 031
BMJ-WSM3-Duh-YSU 0.24 0.26 0.29 0.35 0.33
BMJ-WSM3-God-MYJ 031 0.36 0.36 0.35 0.32
BMIJ-WSM3-God-YSU  0.31 0.36 0.32 0.40 032
BMJ-WSM5-Duh-MYJ  0.20 0.32 0.29 0.31 0.30
BMJ-WSMS5-Duh-YSU 0.22 0.28 0.31 0.35 0.33
BMJ-WSM5-God-MYJ  0.27 0.35 0.32 036 031
BMJ-WSM5-God-YSU  0.30 0.34 0.30 0.34 0.29
BMJ-WSM6-Duh-MYJ  0.22 0.35 0.28 030 025
BMJ-WSM6-Duh-YSU 0.25 0.32 0.29 036 032
BMJ-WSM6-God-MYJ 0.32 0.36 0.32 037 028
BMJ-WSM6-God-YSU  0.30 0.37 0.36 0.34 0.26
KF-Lin-Duh-MYJ  0.36 0.31 0.27 0.25 0.27
KF-Lin-Duh-YSU 0.38 0.33 0.31 0.25 0.30
KF-Lin-God-MYJ 0.35 0.33 0.33 0.33 0.34
KF-Lin-God-YSU  0.39 0.34 0.33 0.30  0.36
KF-WSM3-Duh-MYJ  0.36 0.37 0.30 0.34 0.35
KF-WSM3-Duh-YSU 0.38 0.35 0.37 034 037
KF-WSM3-God-MYJ 0.43 0.38 0.30 0.33 0.34
KF-WSM3-God-YSU 0.41 0.38 0.34 037 036
KF-WSM5-Duh-MYJ  0.39 0.37 0.33 0.31 0.33
KF-WSM5-Duh-YSU 0.39 0.35 0.38 0.30  0.36
KF-WSM5-God-MYJ  0.43 0.37 0.32 039 034
KF-WSMS5-God-YSU 0.43 0.38 0.37 0.35 0.35
KF-WSM6-Duh-MYJ  0.39 0.37 0.35 037 033
KF-WSM6-Duh-YSU 0.41 0.35 0.37 0.37 0.36
KF-WSM6-God-MYJ  0.43 0.38 0.36 036 033
KF-WSM6-God-YSU 0.42 0.38 0.40 036 038

0.27 0.09 0.12 0.12 0.19 0.17 0.19
0.29 0.11 0.12 0.18 0.17 0.19 0.20
0.26 0.16 0.16 0.15 0.18 0.18 0.17
0.30 0.15 0.15 0.16 0.21 0.16 0.22
0.38 0.12 0.18 0.15 0.17 0.20 0.21
0.34 0.12 0.15 0.15 0.22 0.20 0.19
0.34 0.16 0.18 0.22 0.22 0.17 0.23
0.39 0.15 0.21 0.19 0.21 0.20 0.26
0.34 0.13 0.18 0.15 0.19 0.23 0.23
0.34 0.14 0.16 0.21 0.20 0.22 0.21
0.38 0.12 0.16 0.23 0.20 0.20 0.25
0.34 0.16 0.17 0.22 0.21 0.16 0.24
0.33 0.16 0.19 0.15 0.22 0.16 0.19
0.36 0.15 0.16 0.18 0.22 0.22 0.19
0.36 0.20 0.21 0.18 0.23 0.15 0.22
0.35 0.21 0.22 0.20 0.17 0.14 0.26
0.27 0.21 0.14 0.17 0.14 0.15 0.21
0.30 0.22 0.17 0.18 0.16 0.18 0.20
0.35 0.20 0.17 0.18 0.21 0.20 0.24
0.36 0.23 0.18 0.22 0.18 0.21 0.21
0.31 0.24 0.21 0.18 0.22 0.20 0.25
0.33 0.24 0.17 0.24 0.21 0.28 0.24
0.29 0.28 0.21 0.20 0.22 0.17 0.18
0.36 0.26 0.22 0.23 0.22 0.24 0.27
0.30 0.26 0.16 0.21 0.23 0.19 0.19
0.34 0.22 0.20 0.25 0.25 0.26 0.24
0.29 0.29 0.22 0.21 0.29 0.18 0.21
0.35 0.29 0.22 0.24 0.25 0.25 0.26
0.33 0.26 0.19 0.27 0.23 0.15 0.22
0.33 0.28 0.19 0.30 0.23 0.26 0.23
0.37 0.31 0.24 0.26 0.25 0.17 0.21
0.33 0.27 0.22 0.27 0.26 0.22 0.26

Trong hinh 2 minh hoa du6i dang biéu do cho
chi s ki nang TS trén toan bd khu vuc Bic Bo &
ngudng trén 25mm/24h (hinh a), ngudng
50mm/24h (hinh b, ngudng 100mm/24h (hinh c)
tai 3 han du bao 24h, 48h va 72h cho hai 16p thi
nghiém c6 ding tham sé hoa ddi luu & mién tinh

5km (CPS) va khong sir dung (noCPS). DBi voi
han du bao 24h, cac 16p thir nghiém noCPS cho
thidy ki ning hau nhu thdp hon CPS tai céc
ngudng mua danh gid khac nhau. Tai han dy bao
dai hon (48h va 72h), véi ngudng mua >
25mm/24h sy khac biét gitta CPS va noCPS la
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khong dang ké (hinh 2.a). Tuy nhién Gng voi cac
han du bao 48h va 72h nay, ¢ ngudng mua l6n
hon (50mm va 100mm), ki nang cua noCPS tang
kha rd rét so voi CPS. Két qua nay kha tuong
dong v6i nghién ctru cta Gilliland va cong su [4]
nhu da d& cap dén trong phan 1 trong d6 ¢ han
du bao ng’fm, cac so do tham sb hoa ddi luu co
thé gitip mo hinh giam thoi gian thich tmg (spin-
up) qua dé c6 thé ting chat luong nim bt cac
hién tuong ddi luu & han ngén, tuy nhién ¢ han
du bao dai hon, viéc cac hé théng ddi luu o to
chttc quy mé vira hay dbi luu sdu phat trién
manh thi sit dung mé hinh quy mé ddi luu va
khong str dung tham sb hoa s& ¢6 wu thé 13 rét.

(a)

Két qua nay c6 thé thay rd trong hinh 2d tmg véi
cac gid tri trung binh TS duogc tich tach biét cho
céc thir nghiém st dung d6i luu BMJ (BMIJ-
MEAN) va stt dung KF (KF-MEAN) tuong Ging
v6i hai 16p thtr nghiém CPS va noCPS. Bén canh
d6, mot dénh gia vé trung binh t6 hop don gian
tir 32 du bao khac nhau nay cling dugc thuc hién,
ki hiéu 1a ENS-MEAN tai hinh 2 ciing cho thdy
r0 su cai thién khi khong st dung CPS ¢ cac
ngudng mua 16n va han sau 24h. Néu so sanh
riéng gitra BMJ va KF thi hau hét viéc khong sir
dung CPS & céc 16p thir nghiém BMJ déu giam
duoc sai s6 di kha 3.

(b)
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Hinh 2. Biéu do minh hoa chi sé ki nang TS trén toan bo khu viee Bdc BY & nguong trén
25mm/24h (a) nguong 50mm/24h; (b) nguong 100mm/24h; (c) tai 3 han dw bao 24h, 48h va 72h
cho hai I6p thir nghiém c6 ding tham sé héa déi luu & mién tinh Skm (CPS) va khéng sir dung
(noCPS). Hinh d la gid tri trung binh TS iing véi cdc thir nghiém sir dung doi leu BMJ (BMJ-
MEAN) va sw dung KF (KF-MEAN)

Minh hoa chi tiét hon vé su khac biét giita
CPS va noCPS dugc dua ra trong hinh 3 cho
théy ¢ han du bao 24h, viéc khong str dung CPS
cho phép giam sai s6 rd rét & khu vuc Pong
Béng Bic B9, tuy nhién nguoc lai noCPS dy béao
kha khéng trén khu vuc Bong Bic. O han du bao
48h, ca hai truong hop déu khong thé nim bat

TAP CHi KHi TUQNG THUY VAN

duoc mua rat 1on xay ra ¢ khu vuc Dong Bic do
vung thip dugc du bao 1éch kha nhiéu ra Vinh
Bic B9, tuy nhién ¢ han 48h cac tht nghi¢m
noCPS tiép tuc cho phép giam du bao khong &
cac vung con lai mot cach ro rét (Hinh 4, hang
b). O han du bao 72h, hai diém mua chinh lién
quan dén khu vuc Moéng Cai va Hai Phong, cac
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thir nghiém noCPS cho phép thé hién t6t tam
mua khu vue Hai Phong so véi thir nghiém CPS.
O han du bao nay, khu vuc phia Tay Bic duoc
du béo tét hop trong noCPS so véi CPS (Hinh
4, hang c). Phan tich tong thé thém ddi véi du

Mua quan tréc

24 howes Actwmbeied Maistull

(¢) Dy bio 72h (b) Dy béo 48h (a) Dy bio 24h

(d) D béo tich liy 72h

KF-WSM6-God-YSU
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bao mua tich lity 72h (Hinh 4, hang d) cho thay
ving mua 16n khu vuc phia Dong Bic da duoc
mo rong hon trong du bao noCPS so véi CPS va
giam dugc sai s6 mot cach rd rét & khu vue B(‘Sng
Bing Bic Bo.

Hinh 3. Minh hoa dy bao tai thoi diém dy bao 00UTC 25/07/2015 véi mét s6 cdu hinh khdc nhau

(xem thém bang 1) trong do cét hinh bén trdi la mwa quan trdc, ot hinh gitka la ¢é sir dung tham

$6 héa, cot hinh bén phdi la khong sur dung tham s6 héa, hang (a), (b) va (c) twong vung la du bdo
han 24h, 48h va 72h cho mua tich lily 24h, hang (d) la du bao mwa tich lity 72h.

4. Két luin

Nghién ctru da thyc hién du bao dot mua 16n
ki lyc trén khu vuc Bic Bo thang 7 ndam 2015
bang mo hinh WRF-ARW véi diéu kién bién tir
mo hinh toan cdu GFS thong qua viéc ha quy mé
dong luc voi thiét 1ap hai ludi tinh 15 km va 5
km dy béo dén han 72h. Hai thir nghiém (véi 32
céu hinh vat 1y khac nhau) da dugc thuc hién
gdm c¢6 st dung (CPS) va khong sir dung tham
s6 hoa ddi luu (noCPS) trén ludi tinh phan gidi

cao 5 km. Cac két qua danh gia cho thiy ¢ han
du bao 24h, viéc st dung cac so dd tham s6 hoa
cho két qua tét hon so véi viée khong str dung
tham s6 hoa d6i luu trén Iudi tinh phan giai cao
5 km. Tuy nhién ¢ céc han 48h va 72h, khi khong
sir dung tham s6 hoa d6i luu hay qua trinh d6i
luu duoc gidi mot cach twong minh trong moé
hinh (explicit) cho phép tang dugc ki nang du
bao hon khi thtr nghiém du bao mua 16n cho dot
mua lén trén khu vue Bic Bo. Viéce thuc hién véi
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rat nhiéu c4u hinh vat Iy khac nhau (32 ciu hinh)  giam duoc sai s6 & han du bao 24h d6i voi thu
cho phép danh gia duoc tong thé hon khi khong  nghiém khong sir dung tham sb hoa s& dugc tiép
str dung CPS & phan giai cao va co két qua tuong  tuc cai thién thong qua qué trinh dong héa sd liéu
déng v6i nhau, it phu thudc vao cac cAu hinh  va s& duoc dé cap dén trong cac cong trinh
khac nhau ctia m hinh thir nghiém. Van dé chua  tiép theo.

Loi cam on: Cac ndi dung nghién ctru trén nam trong khuon kho ctia dé tai KC.08.06/16-20
“Nghién ctru xay dung h¢ théng nghi¢p vu du bdo mua 16n cho khu vuc Bic Bo Viét Nam”,
thudc Chuong trinh KC.08/16-20 “Nghién cuu khoa hoc va cong nghé phuc vu bao vé moi
truong va phong tranh thién tai”.
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EVALUATION ON THE USE OF CUMULUS PARAMETERIZATION
SCHEMES FOR HEAVY RAIN FORECAST IN JULY 2015 OVER THE
NORTH OF VIETNAM BY HIGH RESOLUTION REGIONAL MODEL

Du Duc Tien', Hoang Duc Cuong', Mai Khanh Hung', Hoang Phuc Lam'
"National center of hydro-meteorological forecasting

Abstract: The paper presents the forecasting experiments for the record heavy rainfall in the
Northern region in July 2015 by using the WRF-ARW model with boundary conditions from the
global model GFS (NCEP, USA). The experiments using two-nested grid at 15 km and 5 km and
with forecast ranges of 72 hours. Two tests were performed including use and non-use of cumulus
parameterization schemes (CPS) on a the finest grid (5 km domain). The evaluation results show that
in the 24-hour forecast ranges, the use of CPS gives better results than not using CPS (noCPS) on
a Skm resolution grid. However, in the 48h and 72h forecast ranges and at higher warning thresh-
olds (50mm/24h and 100mm/24h), it is possible to increase the prediction skill with noCPS for the
heavy rain in the Northern part of Vietnam.

Keyword: Cumulus parameterization scheme, WRF-ARW model, heavy rainfall forecast for the
northern part of Vietnam.
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