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Tém tdt: Trong bai bdo nay nhém tdc gia trinh bay mét sé két qud thir nghiém dp dung so do ban
dau héa bido NC2011 dé mé phéng cau triic con bao sé 12 (Damrey) nam 2017 bang mé hinh WRF
Vvéi ba so do tham sé héa doi huu Betts-Miller-Janjic, Kain-Fritsch va Grell-Devenyi. Két qua cho
thdy mé phong tri s6 khi dp cuec tiéu tai tam béo kha tot ddc biét véi so do Betts-Miller-Janjic. Trong
giai doan phdt trién va chin muoi mé hinh mé phong bao manh hon so véi thye té, khi bio suy yéu
va tan rd, mé phong ciia mé hinh cho két qua bdo yéu hon thiee té. Nghién civu ciing dé chi ra dwoc
bdt doi xieng trong cdu triic thang dimg ciia bdo khi ¢é sw twong tac voi dia hinh va khéong khi lanh.
Phan hoan lwu béo twong tac véi dia hinh, lirong nuée ngung két sé phat trién dén dé cao lén hon.

Tir khoa: Xoay thudn nhiét doi, ban dau hod.

Ban Bién tap nhan bai: 12/01/2018

1. Pat van dé

Viét Nam 1a qudc gia nam trong khu vuc
nhiét déi gié mua, voi khoang 3260 km d¢ dai
duong bo bién. Hang nim, nude ta chiu anh
hudng trung binh tir 10 -12 con bdo va ap thap
nhiét d6i. Trong nhitng nim gan déy, cudng do
va quy dao bio ngay cang co6 dién bién phirc tap
gy kho khin cho cong tac dy bao, dong thoi
muc d6 thiét hai do bao cling nghiém trong hon.
Pién hinh thang 11 ndm 2017 cac tinh Nam
Trung B da ganh chiu hau qua nang né do con
bdo sb 12 gy ra. Theo s6 lidu ciia Vin phong
Uy ban Quéc gia tim kiém ctru nan, Cuc Ctru hd
Ciru nan (Bo Qudc Phong), con bio sb 12 da
lam 123 nguoi chét, 342 ngudi bi thwong. Bao
cling 1am hon 120,000 ngdi nha sap do; gan
10,000 ha Iua va hon 15,203 ha rau mau bi ngép
va hu hai; 25,957 16ng bé nudi trong thuy san bi
mét tréng; thiét hai vé tai san wdc tinh 1én dén
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6000 ty dong (Ngudn: Bao vov.vn). Xuat phat
tor hdu qua nghiém trong cua con bao, tac gia
tién hanh nghién ctu du bdo cudng docon bao
s6 12 v6i tén qudc té 1a Damrey.

Céc md hinh khu vuc ding s6 lidu diéu kién
ban dau va diéu kién bién phu thudc vao thoi
gian tir md hinh toan cau. Do vy du ban dau
hoa voi do phan giai cao hon, chat luong va cau
tric xody bio trong diéu kién ban dau van chia
sai sb tir cac mo hinh toan cau. Mot diéu kién
ban dau khong tot c6 thé din dén sai s6 1on
trong qua trinh du bao quy dao va cuong do cua
bao. Hon nita, do mang luéi quan tric trén ving
bién nhiét d6i rat thua thot va do chinh cau tric
toan 1y, ciing nhu do phén giai rat tho nén trong
cdc mo hinh toan cau tdm xody bdo ban dau
thudng bi sai 1éch vi tri va cuong d yéu hon so
v6i xoay bdo thuc té. Vi vay, dé cai thién diéu
kién ban dau cho mé hinh du bao bio nguoi ta
thuc hién ban ddu héa xoay.

Ban dau hoa xoay la bai toan duoc dat ra dé
nang cao chét lugng diéu kién ban dau ctia mo
hinh dy bao bio. Ban chat ban dau hoa xoay 1a
xay dung mdt xody nhan tao co cAu tric vat ly
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gan v4i xody thuc bang cach bo sung thong tin
chi thi vé con bdo nhu vi tri tim quan tric, toc
do gid cuc dai, thong tin kich thudc bao,... Sau
qué trinh ban dau hoa, xody nhén tao nay ¢ ciu
tric, cuong do gan véi thuc hon.

Xiaolei Zou va Quingnong Xiao (2000) su
dung chuong trinh tao xoay gia (BDA) dé du
bao con bao Felix (1995) ¢ Dai Tay Duong
trong giai doan chin mudi véi thoi han 72h.
Nghién ctru da chi ra ring ban dau héa xoay da
cai thién dang ké cuong do cua bao, déng thoi
cai thién truong ban dau cia bio giup md ta
chinh xéc céu trac bén trong cua bio [25].

Zhao-Xia Pu (2001) st dung k¥ that dong
hoa bién d6i bon chidu dé tao xoay gia trong mo
phong con bao Georges va Bonnie (1998) voi
mod hinh MMS trong ba truong hop khéac nhau:
1) Su ddng hoa thong tin SLP gia, 2) dong hoa
thong tin gi6 gia, 3) dong hoa SLP va thong tin
gi6 gia. Thong tin duoc thu thap va dong bo
trong 30 phut dé tao ra cac xody ban déu phu
hop v6i do phan giai mo hinh va vat ly. Nghién
ctru chi ra rang trong ba tuong hop, thi nghiém
trong d6 dong hoa dong thoi SLP va thong tin
gi6 gia s& tao ra cdu tric xoay ban dau chinh xac
nhat va c¢6 két qua du bao tbt nhat [22].

Bui Hoang Hai, Phan Van Tan (2002) da
khao sat anh huong cia truong ban dau hoa dén
su chuyén dong ctia bio bang viéc chay mé hinh
du bao WBAR trong 9 trudng hop ban dau hoa
khac nhau cho 3 con bao Durian (2001), Kajiki
(2001) vaWukong (2000). Két qua cho thiy
phuong phap ban dau hoéa khac nhau s& co tac
dong nhét dinh dén sai s6 cta bio. Vi vay, can
can ¢t vao tinh chat va vi tri cua bio dé chon ra
phuong phép ban dau héa thich hop [1].

Bui Hoang Hai, Phan Vin Tan va Nguyén
Minh Truong (2005) xay dung mot mo-dun ban
dau hoa cho md hinh WRF (phién ban 2.1) v&i
d6 phan giai ngang 20km va 21 muyc thing
ding. Nghién ctru thir nghiém véi ba truong hop
khac nhau, trong d6 ban dau hoa véi cac tham sb
am va vat 1y khac nhau. Két qua cho thdy mo
hinh WRF ¢6 thé dugc st dung dé nghién ciru,
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moé phong cic qua trinh thoi tiét ndi chungva mo
phong xody thuan nhiét déi noi riéng [2].

Chou va Wu (2008) da tich phan xoay gia
bang mod hinh MM35 ddi véi s6 lidu tir thiét bj do
gi6 tham sat-Dropsonde, thiét bi tham sat thoi
tiét cia NCAR, duoc thiét ké dé tha xudng tur
d6 cao nhat dinh tir may bay dé do chinh xéc
diéu kién cta con bio. Két qua cho rang tich
phan xody gia di cai thién dang ké diéu kién ban
dau cho mo hinh [11].

Bui Hoang Hai (2008) phat trién phién ban
cai tién HRM_ TC khi thém vao mo hinh HRM
gbc so dd ban dau hoa xody ba chiéu. Két qua
nghién ctru di chi ra ring HRM_TC d4 cai thién
dang ké qity dao béo [3].

Phan Vian Tan va Nguyén Lé Diing (2008)
sit dung hé thdng dong hoa s liéu ba chiéu
WRE-VAR dé dy bao thir nghiém quy dao cua
10 con bio hoat dong trén bién Pong trong thoi
gian 2006 - 2008 véi han du bao 48h trong hai
truong hop co dong héa sd liéu quan tric va
khong dong hoa. Két qua nghién ctru chi ra ring
v6i cac con bio manh, ngudn s6 lidu quan tric
“gia” di cai thién dang ké chét lugng du bio
quy dao bao [7].

Lé Thi Hong Vén (2009) str dung mé hinh
WREF dé du béo thir nghiém cho 11 con bao dd
b vao bé bién Viét Nam tir nam 2004 - 2007
cho két qua tai tat ca céac thoi diém, sai sb cua
truong hop dong héa sb lidu truong xody gia
hiéu qua hon so véi truong hop khong dong hoa
s6 liéu truong xody gia [4].

Nguyén Vin Hiép va Yi-Leng Chen (2011)
[15] da xay dung mot phuong phap ban dau hoa
xody mai thong qua k¥ thuét chay ldp nham tao
diéu kién ban dau c6 do phan giai cao (chuong
trinh NC2011) va ap dung cho mo6 hinh WRF-
ARW (Advanced Research WRF Model).
Chuong trinh khoi tao xoay mdéi da cai thién
duoc kha niang mo phong ciu triic khong d6i
xung, quy dao, cuong dd bao khi tao ra cac dac
tinh xody khoi tao c6 dac tinh vat 1y (khi ap muc
bién, truong gio, 16i 4m) gan tuwong thich voi
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x04y thuc té.

Nguyén Thi Hoan (2013) sir dung m6 hinh
HWREF vo6i qua trinh khéi dong lanh (HWRF-
coldstart) @& mé phong con bio Ketsana thoi
diém 12Z ngay 27/07/2009 cho két qua md
phong t6t vung ban kinh gi6 cuc dai [5].

Nguyén Vin Hiép va Yi-Leng Chen (2014)
nghién ctru cai thién XTND bang so dokhai tao
xody bang mé hinh phi thiy tinh ARW phién
ban 3.1 voi ngudn sb lidu Final Analyses (FNL)
cua NCEP d¢ phan giai 1 d6 kinh vi v4i thoi han
mo phong 48h trong hai truong hop st dung
chuong trinh khoi tao xody (NC2011) va khong
khoi tao xody. Két qua khoi tao xody da cai
thién dugc quy dao bao va cudong do0 mo phong
[12].

Chih-Ying Chen, Yi-Leng Chen and Hiep
Van Nguyen [12] cling da chi ra réng moi
truong ban dau cta xody c6 ¥ nghia quan trong
dén su phat trién va cu trac cia béo.

Nhin chung, cac nghién ctru di chi ra ring
ban dau hoa xody c6 nhiéu wu diém so voi
truong hop khong co ban dau hda, mot trong sd
d6 1 ban dau hoa da gop phan cai thién déng ké
chat lugng mé phong quy dao va cudng do bio.
Do vay trong nghién ctru nay tac gia thir nghiém
ap dung so dd ban dau héa xoay NC2011 dé
khao sat kha ning du bao ciu tric bio sd 12
nam 2017 (c6 tén qudc té 1a Damrey).

2. Co s6 so0 liéu va phwong phap nghién
ciru

2.1. Co 56 56 liéu

Trong nghién ctru,dé khoi dong chuong trinh
ban dau héa xoay thi can phai c6 ngudn sb liéu
dau vao. S6 liéu dau vao chinh 14 s6 liéu quan
trac chira trong céc file besttrack duoc viét theo
dinh dang cua Trung tam canh bao Bao Lién
hop (Joint Typhoon Warning Center) dudi dang
file (.zip) hodc (.txt). S liéu sau khi download
s& c¢6 dinh dang: stormname_besttrack.txt. S6
liéu cung cip cho qua trinh ban dau héa bao
gbm thoi gian, toa do tAm bdo (kinh d6 va vi
d6), khu vuc bdo hinh thanh, tri s6 khi ap cuc
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tiéu, tbc d6 gié 16n nhat ving gan tim bao, ban
kinh ving c6 tbc d6 gi6 16n nhat, .. trong khoang
thoi gian 6h; dugc khai thac truc tiép tai duong
dan http://www.jma.go.jp/jma/jma-eng/jma-
center/rsmc-hp-pub-eg/trackarchives.html cta
co quan Khi tugng Nhat Ban (JMA).

Mo hinh str dung trong nghién ctru 1a mo
hinh WRF_ARW phién ban 3.5 véi diéu kién
bién 1a két qua dy bao tir mo hinh s6 tri toan cau
GFS. Pay 1a s6 lidu ciia cac bién khi quyén trén
ludi véi do phan giai ngang 0,5 x 0,5 do kinh vi,
v6i 27 muc thang dung tir myc 1000mb toi
10mb. S6 liéu duge luu trit dudi dang GRIB2,
¢6 han duy bao tdi da 1a 16 ngay (384 gio), duoc
khai  thdac tru tiép tor  website:
http://nomads.ncdc.noaa.gov/GFS/grid4.

Céc tham s6 vat 1y sir dung trong nghién ctru
bao gdm: so d6 vi vat Iy may Thompson, so do
16p bién hanh tinh Yonsei University, so dd birc
xa song ngan Dudhia, so d6 birc xa song dai
RRTM, so dd dat bé mat Noah, véi so d6 tham
s6 hoa ddi luu tac gia tién hanh chay thir v6i ba
so d6 khac nhau: Kain-Fritsch, Betts-Miller-
Janjic, Grell-Devenyi voi bude thoi gian sai
phan 14 108 gidy dé danh gia tac dong cia ting
so d6 t6i du bao cuong do bao.

Nghién ciru tién hanh chay thtr nghiém véi
hai mién tinh 10ng ghép v&i phép chiéu tru
(Mercator), c6 d6 phan giai 1an luot 1a 18 km va
6 km. Mién tinh 1 gom 231 x 191 diém ludi,
mién tinh 2 gdm 463 x 313 diém ludi.

Hinh 1. Mién tinh sir dung cho du bdo
con bdo so 12
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2.2. Phwong phap nghién cvuu
- Phuong phap s6 tri:

Céac di lidu lu6i toan cau duoc st dung la
diéu kién ban dau cho qua trinh khoi tao xody
thong qua mot loat vong lap trong 1 gio. Pbi véi
mdi lan chay 1ap, xody van hanh trude d6 1 gid
dugc tach ra khoi diéu kién moi trudng va cung
cAp vi tri quan tric cho l1an chay lap tiép theo voi
cac diéu kién moi truong khong thay doi cho dén
khi cuong do gan véi di liéu besttrack nhat
(Vmax chénh nhau nho hon 2 m/s, Pmin nhé hon
5 mb), thong thudng qua trinh lip dién ra véi
khoang 80 vong. Trong vong ldp, chi sé khi ap
muec bién thap nhat (SLP) duogc xac dinh ¢ budc
dau tién ctia mdi 1an chay véi hai gia thiét: thir
nhit 14 trong khoang thoi gian ngin (dudi 1 gio)
XTND di chuyén nhung cu tric cta né thay doi
khong dang ké; tha hai 1a cdu trac cua XTND
bao gém nhiét do bé mat nudce bién (SST), gio,
nhiét do, d6 4m twong dbi va cac bién khi trong
khac thay dbi rit nho trong mdi vong chay lap.

bé co6 dugc xody gia, cac qua trinh sau dugc
4p dung cho mdi bién F & dau mdi chu ky chay:

0

Trong do x,y,z 1a toa d¢ khong gian, FVc va
FVc+1 1a cac phan xody cua bién F & vong lap
cva ¢ vong 1ap c+1 tai thoi diém ban dau ciia mo
hinh t0; fVc la su khac biét trong thanh phﬁn
xody cuia bién F tai chu ky ¢ giita thoi gian ban
dau va thoi gian ban ddu cong voi dt. Trong
truong hop nay dt 1 60 phit. N 1a sé vong chay
lap.

Str dung dir liéu dugc tao ra sau qua trinh
khoi tao xody bang qua trinh chay lip 1am diéu
kién bién cho mé hinh, tién hanh chay md hinh
WRF phién ban 3.5 véi cac tiiy chinh tham s6
vat ly dé du bao cuong do bao.

- Phuong phap thong ké: danh gia kha ning
du bao cuong do bao tac gia st dung hai loai sai
s6: ME, MAE; ME cho biét xu hudng du béo cta
mo hinh 13 thap hay nhé hon so vdi thuc té,
MAE cho biét d6 16n ctia sai s6 gitra m6 hinh va
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thuc té.Viéc tinh toan sai s6 ciia mo hinh duoc
thuc hién véi bién tri sé khi ap cuc tiéu tai tAm
bdo va tde do gi6 cuc dai vung gén tam bdo tai
tung thoi diém du bao. Gia tri du bao nay s€ so
sanh véi gia tri quan tric ¢ file besttrack tai thoi
diém tuong tng.

+ Sai s6 trung binh (ME - Mean Error)

Sai s6 ME x4c dinh xu thé m hinh du béo la
thién am hay thién duong va duoc xac dinh bang
cong thirc toan hoc:

YL (Fi — 0y)
N

ME = @)

Gia tri ME duong thé hién xu thé du bao cta
mé hinh vuot qua gia tri quan tric va nguoc lai
gia tri &m cta ME thé hién xu thé dy bao ciia mo
hinh thép hon gia tri quan trac.

+ Sai s6 trung binh tuyét d6i (MAE - Mean
Absolute Error)

Sai sb trung binh tuyét d6i cho biét d6 lon
trung binh cua sai s6 nhung khong chi ra huéng
cta do léch. Chi sb nay nhu sau:

IL1IF; — Of
N

MAE = )

Trong do Fi la gia tri du bao cia moé hinh; Oi
la gid tri quan trdc.

3. Két qua va thao luan
3.1 M6 phong cwong dp bao

Con bao s6 12 nam 2017 dugc hinh thanh tir
ap thap nhiét d6i trén ving bién phia tdy quan
dao Phi-lip-pin. Phan tich ban d6 d6 phan hdi vo
tuyén khi mé phong véi 1an luot ba so 6 tham
s6 hoéa dbi luu BMJ — GD — KF luc 18Z ngay
31/10/2017, noi ton tai ap thap nhiét d6i co do
phan hoi 16n hon so véi nhitng ving con lai. T
ngoai vao trong do phan hoi tang dan tir 10 -
20dbz t6i 20 - 35dbz, ngoai ra ton tai mot dai co
phan hdi cao tir 35 - 50dbz.
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Hinh 2. Ban do dé phan héi vé tuyén cia

mé hinh khi dw bdo véi lan heot ba so do

tham sé héa doi luu BMJ — GD — KF lic
18Z ngay 31/10/2017

Tri s6 khi ap trung tam ap thap nhiét d6i tai ba
mé phong déu dat 1001mb, van tdc gio 16n nhat
tai do cao 10 m dat 15 m/s, twong ting voi cép 7
trong bang cap gop Beaufort (Hinh 3).

Luc 18Z ngay 01/11/2017, ap thap nhiét doi
di chuyén vé phia tay t6i bién Pong (Hinh 3).
Véi du bao st dung so dd tham sb hoa dbi luu
GD va KF, hoan luu cta ap thap nhiét doi phat
trién manh vé phia nam tao thanh khdi may dbi

Wan_gnz Var_dui

Hinh 3. Ban do6 dé phan héi vé tuyén ciia mé

hinh khi mé phéng véi lan lwot ba so d6 tham

6 héa doi leu BMJ — GD —KF hic 187 ngay
01/11/2017
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Hinh 3. Ban dé mdt cdt vi huéng ciia khi dp
muee bién va toc dp gié ¢ dg cao 10m lic 187
ngay 31/10/2017 ciia lan lwot ba so do tham sé
héa d@éi luu BMJ — GD — KF qua tdm dp thdp
nhiét doi

Iwu day kéo dai tir 8N-14°N véi d6 phan hoi kha
16n tir 20-35dbz, viing gan tim c6 d6 phan hoi
16n hon tir 35 - 40dbz, dac biét cé vung 1én toi 50
- 55dbz. Vi dy bao sir dung so d6 BMJ hoan
lwu ciia ap thap nhiét d6i rong hon so véi hai so
d6 con lai, tuy nhién cac khéi may dbi luu trong
ap thap nhiét di con kha riéng r&, phat trién xen
1an véi nhitng viing khong may tao tanh ddi c6
d6 phan hoi tir 20 - 35dbz xung quanh tim cua ap
thap.
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Hinh 4. Ban do mat cat vi huéng truong khi dp
muee bién va toc d gié ¢ do cao 10m lic 187
ngay 01/11/2017 cua lan lwot ba so do tham sé
héa d6i luu BMJ — GD — KF qua tdm bdo.
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Phén tich ban d6 mit cit vi huéng qua tim
bao luc 18Z ngay 01/11/2017, tri s6 khi ap trung
tam tiép tuc sdu xudng. Trong truong hop du bao
sir dung so dd BMJ, khi 4p trung tam dat 998
mb, véi so dd GD 1 995 mb, con KF 1a 992 mb.
Két qua phan tich cho thiy, du bao véi so dd KF
bio manh hon so vé6i hai so dd con lai, gradient
khi 4p dat 9 mb/ngay:; v6i so d6 BMJ cho cuong
d6 bao yéu nhat, gradient khi ap dat 3mb/ngay.
Tdc d6 gié 1on nhat ving gan trung tim manh
hon so vdi ngay 31/10/2017. Phan tich truong

Hinh 5. Ban do6 d phan hoi vé tuyén ciia mé
hinh khi du bdo véi lan lwot ba so do tham s6
héa doi luu BMJ — GD — KF liic 187 ngay
02/11/2017

Phén tich hinh 6, tri s6 khi 4p tai tim bao
tiép tuc giam xudng véi téc d6 giam nhanh hon
s0 v6i ngay 01/11. M6 phong véi so dd BMJ, tri
s6 khi ap dat 983 mb; so dd GD dat 973 mb; so
dd KF dat 963mb. Trong ba so dd, cAu trac ddi
xtng hai bén thanh mit bao thé hién kha rd trén
so dd KF. Tdc do gi6 cuc dai tai do cao 10m
cling tang so voi ngay 01/11. Vi ba mo phong
cling c6 su khac nhau, cu thé so d6 BMJ cho két
qua toc d6 gié 16n nhat dat 25 m/s, so dd GD la
35m/s, so do KF 14 40 m/s.

Lac 12Z ngay 03/11/2017, bio sb 12 di
chuyén vé phia tay, ria phia tdy hoan luu bdo da
anh huong tdi cac tinh ven bién Nam Trung Bo.
Hoan luu bdo kha tron, tAm bédo c6 thé nhin kha
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gi6 du bao vdi so dd GD va KF toc do gi6 manh
1én dat khoang 24 m/s, v6i so dd BMJ tbe do gio
manh nhat yéu hon hai so dd con lai, dat khoang
17 m/s. Nhu vay ap thdp nhiét d¢i khi di chuyén
vao bién Pong d3 manh 1én thanh bio (Hinh 4).

Luc 18Z ngay 02/11/2017, bao di chuyén vé
phia tdy, hoan luu bdo c6 hinh dang twong dbi
tron so véi ngay 01/11. Ving c6 @ phan hdi 16n
tor 45 - 55dbz tap trung thanh hinh tron xung
quanh mét bao (Hinh 5).
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Hinh 6. Ban do mdt cdt vi hieéng qua tam bio

triwong khi dp myee bién va téc dé gié ¢ do cao

10m liic 187 ngay 02/11/2017 ciia lan heot ba
so do tham s6 héa doi heu BMJ — GD— KF

13 trén hinh.Viing c6 d6 phan hdi 16n nhét tir 50
- 60 dbz nam & xung quanh mét bio. Truong hop
du bao v6i so dd GD va KF ving c6 6 phan hdi
55 - 60 dbz tap trung thanh dai phia nam mit
bao, voi so dd BMJ ving c6 dd phan hdi nay chi
phan b ¢ phia tdy mat bio. Cang ra phia ngoai
d6 phan hoi cang nho, dao dong tur 25 - 40 dbz
(Hinh 7).

Lac 12Z ngay 03/11/2017, trén md phong voi
so dd BMJ, bdo sb 12 tiép tuc manh 1én dugc thé
hién qua tri s6 ap tiép tuc sau xudng, van tdc gid
cuc dai tai d¢ cao 10 m cling tang 1én. Tri s6 khi
ap trung tam dat 982 mb, tde do gi6 cuc dai la 32
m/s. Trong khi d6 tai mo phong véi so ¢ GD tri
s6 khi ap va tdc d6 gio cuc dai hdu nhu khong c6

S6 thang 04 - 2018



su thay ddi so voi ngay 02/11, ngoai ra cau trac
d6i ximg hai bén thanh mét bio ngay cang hoan
thién. M6 phong bang so 6 KF cho thiy bio di

Hinh 7. Ban do d phan hoi vé tuyén ciia mé
hinh khi dw bdo véi lan ot ba so do tham sé
héa d@oi luu BMJ — GD — KF lic 127 ngay
03/11/2017

Luc 06Z ngay 04/11/2017, bio sb 12 tiép tuc
di chuyén theo huéng tiy, d6 b vao dit lién
thudc céac tinh Tay Nguyén va duyén hai Nam
Trung B6. Ving c6 d6 phan hdi 16n 40 - 50 dbz
tap trung & phia bac ciia mat bao, thudc cac tinh
Quang Ngai, Binh Dinh, Phil Yén, Khanh Hoa
(Hinh 9). Khi bio d6 bd vao dat lién do ma sat
v6i dia hinh va khong con dugce bd sung tiém
nhiét ngung két nhu trén dai duong nén bao da
nhanh chéng suy yéu, hoan luu bio khong con
tron nhu trong ngay 02/11 va 03/11, mat bio
cling khong con ro nét (Hinh 9).

Khi d6 bo vao dét lién bio sb 12 di suy yéu,
cu thé khi ap trung tdm day lén nhanh chéng.
Trong ca ba mo6 phdong, khi 4p tai tam bdo dat
khoang 996, 997 mb. Toc do gié ciing giam, tai
ca ba mo phon dat 15 m/s, dong thoi cau trac mat
bao ton tai khong rd nét va sy phan bd gié hai
bén thanh mét bdo trd nén phic tap khi co su
tuong tac voi dia hinh (Hinh 10).

Phén tich ban 6 mit cat kinh huéng qua tim
bao lic 06Z ngay 04/11/2017 (Hinh 11), tri s6

BAI BAO KHOA HQC

suy yéu. Khi 4p trung tdm day 1én, dat khoang
972 mb, toc do gi6 cuc dai van duy tri 40 m/s
(Hinh 8).
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Hinh 8. Ban do mdt cat vi huéng qua tam béo

trieong khi dp muee bién va téc dé gié ¢ do cao

10 m hic 127 ngay 03/11/2017 cia lan lwot ba
so d6 tham s6 hoa doi luu BMJ — GD — KF

khi ap tai tdm bao twong ty nhu vdi mat cat vi
huéng. Tuy nhién, tdc d6 gié phan phia bic 16n
hon so v6i phan & phia nam, dong thoi toe do gio
cuc dai khong phan bd lién tuc ma bi chia cit boi
nhiing vung lang gioé hodc co6 gié nhe.

3.2 M6 phéng ciu tric bao

Phén tich mat cit vi huéng qua tim ap thap
nhiét doi luc 18Z ngay 31/10/2017 (Hinh 12), tai
cd ba md phong tong luong nude ngung két
trong may tap trung chii yéu & phan phia tay. Tir
1000 mb dén 600 mb, tong luong luong nudc
ngung két trong may chi 1a mot cot kha nho véi
luong tir 0,1 - 0,4 g/kg. T muc 600 mb 1én toi
muc 100 mb, luong nude ngung két trong may
tang dan, mo rong manh vé phia tiy. Phan phia
dong chi 1a nhitng cot may voi lugng nudce
ngung két 0,1 - 0,4 g/kg phat trién riéng ré&, xen
14n v6i nhitng ving khong may.

Trén mit cit kinh huéng (Hinh 12), tong
luong hoi nude ngung két trong may chiém phan
16n & phan phia nam trong md phong vai so do
BMJ va KF. Tai mé phong véi so 6 GD, tong

TAP CHi KHI TUQNG THUY VAN
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lugng nudc ngung két trong may phan bd kha
dbi ximg qua tam ap thip nhiét déi. Tuy nhién
phan phia bic lwong hoi nudc ngung két 16n
hon, dic biét tir muc 400 - 100 mb, ton tai vung

Hinh 9. Ban do6 dé phan héi vé tuyéncia mé
hinh khi dw bdo véi lan lwot ba so do tham sé
héa doi luu BMJ — GD — KF liic 06Z ngay
04/11/2017

Hinh 11. Ban dé mdt cat kinh hwéng qua tam
bdo truwong khi dp muec bién va toc do gié ¢ do
cao 10m lic 06Z ngay 04/11/2017 cia lan heot
ba so' d6 tham s6 héa doi heu BMJ — GD — KF

Phén tich ban d6 mit cit vi huéng qua tim
bdo lic 18Z ngay 01/11/2017 (Hinh 14), mo
phong vé6i so 6 BMJ mit bao chwa phat trién rd
rét nhu v6i so d6 KF, dac biét 1a GD.

Phan tich ban dd mat cit kinh huéng luc 18Z
ngay 01/11/2017 (Hinh 15), ta thdy su bat dbi
xung giita hai bén thanh mét bdo & ca ba mo

TAP CHI KHI TUQNG THUY VAN

¢6 lugng hoi nudc ngung két kha 16n tir 3 - 6
g/kg. Trén ca hai mat cit, tbe do gi6 16n nhét dat
15 m/s duy tri tr bé mit t&i muc 100 mb.

Hinh 10. Ban dé mdt cdt vi hiedng qua tam béo

triwong khi dp miee bién va téc dé gié ¢ do cao

10 m hic 06Z ngay 04/11/2017 cua lan lwot ba
so dé tham s6 héa doi luu BMJ — GD — KF

Hinh 12. Ban dé mdt cdt vi hwong qua tam ap
thap nhiét doi luc 187 ngay 31/10/2017 cua lan
lwot ba so dé tham sé doi lvu BMJ — GD - KF

phong. Trong md phong voi so @6 tham sé hoa
d6i lvu GD va KF, tong hoi nudc ngung két
trong may tap trung chi yéu & phan phia nam
ctia mét bio, duoc thé hién qua cot kha day phat
trién tir bé mat 1én toi muc 100 mb. Trong so d6
KF, ti s6 x40 tron ngung két phd bién dat tir 3 -
5 g/kg, con so @6 GD cho két qua ti s6 x4o tron
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ngung két nho hon, dat tir 0,4 - 1 g/kg. Vung co
ti s6 trén 3 g/kg chi ton tai trén myc 400 mb tGi
muc 100 mb. Trong mo phong véi so d6 BMJ,
phén c6 ti s6 x40 tron ngung két 16n ¢ phan phia
béc ctia mat bdo. Ving c¢o ti s6 xao tron ngung
két dat trén 3 g/kg phat trién tir muc 600 t&i muc
100 mb. Phan phia nam ciia mat bdo, ti sb x40
tron dao dong tir 0,1 - 1 g/kg. Toe do gio cuc dai

BAI BAO KHOA HQC

dat 25 m/s duy tri tu bé mat téi trén muc 800 mb
trong hai mé phong cia so d6 BMJ. Trong mo
phong véi so dd KF, toe do gié cuc dai ciing dat
20 m/s nhung duoc duy tri tir bé mat t¢i muc 100
mb. Trudong hop sir dung so d6 GD, téc do gio
cuc dai dat 25 m/s tai phia béc cta bao, phat trién
tor muc 1000 - 700 mb.

Hinh 13. Ban doé mdt cdt kinh hwéng qua tdm
dp thap nhiét @i liic 187 ngay 31/10/2017 cia
lan luot ba so do tham sé héa doi luu BMJ —
GD - KF

Luc 18Z ngay 02/11/2017, bio sb 12 tiép tuc
manh 1én duoc thé hién qua ban dd mat cét kinh
hudng (Hinh 17) va mit cat vi hudng (3.16). Mat
bdo thé hién trén hinh v& Gén tdm bio céc
duong dang tdc ken xit nhau, van tdc gié ving
gan tam bio tang 1én. Trén mo phong véi so d6
BMI, téc d6 gi6é cuc dai 1én dén 35 m/s, so d6

{m /8], wind speed (costaur, mfa)
o hasang, Shva) b 18t onh oy

Hinh 15. Ban d6 mdt cdt kinh hieéng qua tam
bdo luc 187 ngay 01/11/2017 cua lan lwot ba
so do tham s6 doi luu BMJ — GD - KF

Hinh 14. Ban d6 mdt cdt vi huéng qua tdm bao
luc 18Z ngay 01/11/2017 cua lan luot ba so do
tham s6 héa doi lwu BMJ — GD - KF

GD la 45 m/s, so d6 KF la 50 m/s. Ca ba md
phong déu cho thiy bdo phat trién manh tir muc
600 dén 100 mb, hoan luu mod rong va tong
luong nudc ngung két trong may ciing ting voi
luong phd bién tir 3 - 5 g/kg. Céu truc ddi xing
hai bén mét bao thé hién rd trén mo phong véi so
do KF.

Hinh 16. Ban d6 mdt cdt vi huéng qua tdm bdo
luc 18Z ngay 02/11/2017 cua lan lwot ba so do
tham s6 doi heu BMJ — GD - KF

TAP CHi KHI TUQNG THUY VAN
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Hinh 17. Ban d6 mdt cdt kinh hieéng qua tam
bao lic 18Z ngay 02/11/2017 cua lan luot ba
so do tham sé déi luu BMJ — GD - KF

Phén tich mit cit kinh huéng luc 12Z ngay
03/11/2017 (Hinh 18), ciu trac thang ding cia
bdo kha ddi xtimg & ca ba md phong, dic biét
trong md phong cia so @6 BMJ. So véi ban d6
mat cat vi huong, trén ban dd mat cit kinh
hudng, luong hoi nude ngung két trong may 16n
hon tir b& mat t6i muc 100 mb. Vi mo phong
ctia so d6 BMJ va KF, hoi nudc ngung két trong
may 16n hon & phia nam mét bao. Cu thé, véi so
d6 BMI, tong ti s6 x4o tron ngung két dat tir 1 -
2,5 g/kg tir bé mat t6i muc 800 mb. Tir myc 800
mb - 100 mb, ti s6 x40 tron ngung két ting dan,
ddc biét tr muc 500 mb -100 mb ti 6 x40 tron
ngung két dat 3 - 4,5 g/kg. Vi mo phong bang
so dd KF, tai thanh mat bao ton tai vung co ti sb
x40 tron ngung két 16n 7 - 9 g/kg phat trién tir
muc 300 mb dén 200 mb. Trén mé phong véi so
dd GD, ti s6 x40 tron ngung két phan bd gan ddi

Hinh 19. Ban d6 mdt cdt kinh hieéng qua tam
bdo luc 127 ngay 03/11/2017 cua lan lwot ba
so d6 tham s6 déi luu BMJ — GD - KF

TAP CHI KHI TUQNG THUY VAN

Hinh 18. Ban dé mdt cdt vi hiedng qua tam béo
luc 12Zngay 03/11/2017 cua lan lwot ba so do
tham s6 d6i heu BMJ — GD - KF

xung tai hai bén thanh mét bio. Ving gin tim
bao, ti s6 xao tron ngung két 1on nhat, dat tir 5 -
7 g/kg phat trién tir bé mit 1én t6i myuc 100 mb.
Phén tich truong gid, véi méd phong bang so d6
BMJ, toc do gi6 cuc dai dat 40 m/s, duy tri tir
mat dat t6i trén muc 800 mb. M6 phong bang so
d6 GD, tdc d6 gi6 cuc dai 1én t6i 55 m/s, phat
trién tir b& mat toi myuc 800 mb. V&i mo phong
so dd KF, téc do gi6 cuc dai dat 55 m/s duy tri tir
mit dat téi gan myc 700 mb. Tai ca ba mo phong
tdc d6 gid cuc dai déu & vang thanh mét bdo va
nam & phia bic ciia mat bio.

Luc 06Z ngay 04/11/2017, hoan luu bao da
suy yéu, trén ca hai mat cit vi huéng (Hinh 20)
va kinh huéng (Hinh 21) mat bio khong con thé
hién o nét, sy ddi xtng hai bén thanh mit bdo
mat di thay vao do 1a su bat d6i xtng cua lugng
nude ngung két trong may.

Vortcor e vactor (e, wind weed (comaur, m/s)
i onsansern mising rode (shoed, L/ug) 3t OBE ONJ11/3017

F13itEsEyE

Pressure

Hinh 20. Ban dé mdt cdt vi hwéng qua tdm bao
luc 06Z ngay 04/11/2017 cua lan lwot ba so do
tham s6 doi heu BMJ — GD - KF
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Trong mit cat kinh hudng, lugng nude ngung
két phan b kha 16n ¢ phan phia bic cia bio va
phat trién 1én kha cao (muc 100 mb) so v&i phan
phia nam.

3.3 Pdnh gid sai sé dw bdo

a. Sai s0 ve khi ap cuc tiéu (Pmin)

Phan tich bang sai s6 gid tri Pmin cho thy, tai
ngay 31/10/2017 (Bang 1), gia tri sai sd trung
binh ME déu am, tri sb khi 4p du bao ciia mo
hinh déu nhé hon so v6i quan tric. Trong ba so
d6, so @ BMJ cho két qua sai s6 nho hon ba so

Hinh 21. Ban dé mdt cdt kinh hwong qua tam : I .
béio liic 06Z ngdy 04/11/2017 cua lan hegt ba 40 con lai.Sai s6 tai cac han dy bao déu nho hon
so dé tham sé ddi luu BMJ — GD - KF 8mb, dic biét trong 24h gio sai s6 dat dudi 5 mb.

Bang 1. Sai $6 cia Pmin tai céc han dy béo cia teng so do tham s6 héa ddi luu
trong ngay 31/10/2017

ME MAE
Hanmo o, wp BMy GD KF BMJ
phong

6h -2 -2 -1 2 2
12h -5 -5 -4 5 5
18h -4 -6 -4 4 6
24h -9 -10 -5 9 10
30h  -14 -21 -7 14 21
36h  -15 -26 -8 15 26
42h 22 -37 -8 22 37
48h 22 -46 -6 22 46

[o)WeclNe BEN IRV, I S

Phan tich bang sai s6 Pmin ngay 01/11 (Bang  so &6 BMJ cho két qua sai s nho hon ca.Trong
2) tai hdu hét cac han dy bao déu cho két qua sai  han du bao 6h - 42h sai s6 khi ap cuc tiéu nho
s6 trung binh c6 gid tri 4m, trir két qua han du  hon 5 mb, dic biét tai han 24h, 30h sai s6 1mb,
bao 42h va 48h véi so d6 BMJ. Trong ba so dd, han du bao 36h va 42h sai s 1a 2 mb.

Bang 2. Sai so cua Pmin tai cac han duw bao cua tirng so do tham so hoa doi luu

trong ngay 01/11/2017
ME MAE
Hl?;‘éfl‘g GD KF BMJ GD KF BMJ
6h 6 6 -5 6 5
12h 4 7 3 4 7 3
18h -8 -11 -3 8 11 3
24h 8 16 -1 8 16 1
30h  -15 22 -1 15 22 1
36h  -19 30 2 19 30 2
42h  -19 35 2 19 35 2
48h  -16 38 9 16 38 9

TAP CHi KHI TUQNG THUY VAN
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Phén tich bang sai s6 3, sai s6 trung binh tai
cac han du béo véi so dd GD va KF déu co gia
tri &m, mo hinh c6 xu hudng du bao tri s6 khi
ap cuc tiéu nho hon so v6i quan tric. Véi so do
BMIJ sai s trung binh hau hét c6 gia tri am
ngoai trir han 24h dén 42h. Trong ba so dd sai

s6 trung binh tuyét ddi cua so d6 BMJ ludn dat
gia tri nhd nhét, dic biét trong han du bao 18h
va 42h, sai s6 1a 2 mb.

Luc 06Z ngay 04/11/2017 (Bang 4), sai s6
tai cac han dy bao hau nhu déu c6 gia tri duong
& ca ba so dd.

Bang 3. Sai so cua Pmin tai cac han dy bao cua ting so do tham so hoa doi luu

trong ngay 02/11/2017
ME MAE
H;‘l‘l'é‘:g GD KF BMJ GD KF BMJ

6h 6 8 6 6 8 6
12h 12 -15 6 12 15 6
1I8h  -12 21 2 12 21 2
24h -12 26 12 26 6
30h  -17 29 17 29 7
36h  -17 31 17 31 5
42h 24 34 2 24 34 2
48h 22 27 3 22 27 3

Bang 4. Sai so6 cua Pmin tai cdc han dy bdo cua tung so do tham so héoa doi luu

trong ngay 03/11/2017
ME MAE
Han md
phéng GD KF BMJ GD KF BMJ
6h 6 5 9 6 5 9
12h 4 1 7 4 1 7
18h 4 6 4 4 6 4
24h 11 10 9 11 10 9
30h 6 5 7 6 5 7
36h -3 -4 -3 4 3
42h -4 -3 -3 4 3

b. Sai s6 téc do gio 16n nhat ving gan tam bao
(vmax)

Phén tich bang 5, sai s6 trung binh téc d6 gio
16n nhét ving gn tim béo voi so d6 BMIJ tai hau
hét cac han du bao déu cd gia tri am, s6 lidu khi
mo phong boi mé hinh déu nho hon gia tri quan
trac. Nguoc lai voi so dd GD va KF, hau két cac
han du bao déu co gia tri duong, s6 litu mod

TAP CHI KHI TUQNG THUY VAN

phong 16n hon quan tric. Trong ba moé phong,
so d0 GD cho két qua sai s6 nho nhét, dic biét
han 18h - 0,5 m/s, 30h - 0,7 m/s, 36h - 1 m/s.

Phan tich bang 6, sai s6 toe do gi6 cuc dai tai
céc handu bao ctia md hinh hau hét co gia tri am,
sb liéu du bao nho hon so véi quan tric véi sai
s6 kha 16n trir han du bao 36h han du bao sai sb
ctia ba so dd déu nho, sai s6 dat 0,2 - 0,3 m/s.
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Bdng 5. Sai s6 toc dg gio I6n nhat vimg gan tam bdo ngay 02/11/2017

Han mo

phdong BMJ
6h -11.2
12h -6.3
18h -18.6
24h -23
30h -20
36h -25
48h -18.3

GD KF
-1.3 -1.9
59 12
0.5 10.4
2.6 10.7
0.7 7.1
-1 13.1
4.1 18.8

Bdng 6. Sai s6 téc dg gié 1om nhat ving gan tam bdo ngay 03/11/2017

I;i%g BMJ
6h _16.4
12h _14.5
18h 117
24h 235
30h -16.5
36h 0.2

GD KF
-11.8 -12.6
-9 -8.4
3.2 -1.9
-22.9 -21.2
-14.4 -14.7
-0.3 0.2

4. Két luan

Qua nghién ciru thir nghiém mo phong cau
triic con bao s6 12 nam 2017, mot sé két luan
duoc rut ra nhu sau:

- Viéc lya chon qua trinh vt ly véi sy tham
gia cua cac dong vao, dong ra va qua trinh dbi
lru nong, d6i luu sau thong qua cac so dd hoa
d6i luu khac nhau c6 anh huong 16n dén chét
lwong mo phéng ciia mo hinh. Nghién ctru da chi
ra sy bat ddi xing trong trudng gio va tong
lwong hoi nude ngung két trong may trong giai
doan hinh thanh, phat trién va tan ra caa bio.

- Viéc cung cap trudng ban dau tot hon bao
gém tde do gi6 cuc dai, gia tri khi ap cuc tiéu, toa
d6 tam bdo, ban kinh ving cé téc do gié 1on nhat
da cai thién dugc kha ndng mo6 phéng ciia md
hinh. Gia trj sai s6 khi mé phong trudong khi ap
cuc tiéu kha tot voi so d6 BMIJ. Tai cac han du
béo, sai s6 ctia so dd BMJ déu c6 gia tri nho nhat.
Khi mo phong truong gio cuc dai, so dd GD cho
sai s& nho hon hai so dd con lai.

- Trong giai doan hinh thanh, phat trién va
chin mudi cta bio, mod phong ludén cho két qua
bido manh hon so v&i thuc té, gia tri khi ap cuc
tiéu nho hon so véi quan tric, toc do gi6 cuc dai
16n hon quan tric. Trong giai doan tan ri cia
bdo, md phong ciia md hinh cho két qua bio yéu
hon so voi quan tric.

- Trong c4u truc thing ding ctia bdo, hai bén
thanh mét bao tap trung luong hoi nude 16n véi
tdc d6 gié manh nhét. Cang 18n cao (tir muc 600
mb) lwong hoi nude ngung két trong may cang
16n cho téi khoang 300 mb, quy mo theo phuong
ngang cang dugc mo rong. Trong giai doan phat
trién va chin mudi cua bao, toc do gi6 cuc dai va
téng lwong hoi nude ngung két trong bio 16m,
phat trién manh theo chiéu thing dung, c6 thé
1én t61 muc 200, 100 mb. Trong giai doan tan ra,
téng lwong hoi nude ngung két va tée do gioé cuc
dai trong bdo giam, phat trién dén d6 cao thp
hon.

- M6 hinh d& mé phong duoc ciu trac phi dbi

TAP CHi KHI TUQNG THUY VAN
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xung cua bao khi co su twong tac voi dia hinh va  tuong tac ctia bao véi dia hinh va khong khi lanh,
khong khi lanh. Khi ¢6 sy trong tac ctia dia hinh, may phat trién dén d6 cao 16n hon so v&i phan
khong khi bi thang l1én cudng buic.Noi c6 sy khong co twong tac nay.
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Research On The Hurricane Initialization Scheme NC2011 In WRF Model To Investigate
The Probability To Forecast The Intensity Of DAMREY Storm In 2017

Nguyen Binh Phong!, Nguyen Tien Manh!, Nguyen Van Hiep?, Nguyen Van Thang?
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*Vietnam Institute of Meteorology, Hydrology and Climate change

Abstract: In this paper we present some experimental results by using high-resolution initial con-
ditions for tropical cyclone simulations (NC2011 hurricane initialization scheme) inWRF model to
simulate tropical storm Damrey's structure in 2017. Three separate simulations using three differ-
entcumulus parameterizations including Betts-Miller Janjic, Kain-Fritsch and Grell-Devenyi. The
results show that the minimum atmospheric pressure at the center of the storm is qualified espe-
cially with the Betts-Miller-Janjic scheme. In the development stage and maturation of the storm, the
simulation model is stronger than the reality, when the storm weakened and disintegrated, simula-
tion of the model results in weaker than reality. Studies have also shown asymmetry in the vertical
structure of storms when interacting with terrain and cold air. The storm circulation interacts with
the terrain, the amount of condensate water will grow to a higher altitude.

Keyword: Tropical storm, initialization scheme.
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