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NGHIEN CUU CAP NHAT NHIET PO BE MAT NUOGC
BIEN TU SO LIEU VE TINH TRONG MO PHONG CUONG
PO VA QUY PAO BAO TREN KHU VUC BIEN PONG
BANG MO HINH WRF

Nguyén Thi Thanh!, Nguyén Xuin Hién!, Hoang Pirc Cuong?, Du Dirc Tién?

Toém tit: Nhiét dé bé mdt nude bién (SST) la mot trong nhitng nhan 16 nhiét lyc quan trong anh
hiong dén hoat déng ciia bdo. Bai bdo nay sir dung mé hinh Nghién ciru va Dy bdo thoi tiét (WRF)
dé danh gid viéc cap nhdt SST tir s6 lidu vé tinh trong mé phong cuong do va quy dao bdo tai khu
viee bién Pong. Két qua cho thdy, trong truong hop cdp nhdt sé liéu SST tir vé tinh, mé hinh WRF
da cdi thién déang ké kha nang mé phéng cuong do bao néu so sanh véi truong hop sir dung truong
SST tir $6 liéu tdi phdn tich GFS ciia Trung tim Quoc gia vé D bdo M6i trircong My (NCEP). Tuy
nhién, viéc cai thién mé phong quy dao bdo trong truong hop cdp nhdt SST tir vé tinh la khong dang

ke.

Tir khoa: Nhiét dé bé mat nude bién, SST, bdo, Bién Pong.

Ban Bién tap nhan bai: 25/03/2017

1. Giéi thiéu

Nhiét d6 bé mat nude bién (SST) 1a mot trong
nhitng nhén t& quan trong anh hudng dén hoat
dong cua bao [11, 12]. Mot sb nghién ciru anh
huong cua SST dén cuong do bao da duoc thuc
hién nhu Shay va cong sy (2000) [13], Hong
(2000), [5], Bright (2002), [1], Emanuel (2005),
[4]... Cac nghién ctru ndy cho thiy cudng do bio
tang 1én nhanh chong khi bao di qua khu vuc nudc
4m do thoéng luong an nhiét va hién nhiét dugc
tang cudng. Shankar va cong sy (2007) cho thiy
khong chi d6 16n ma ca sy bién thién cua SST anh
huéng dén trudng gié bé mit va hoat dong ddi luu,
dan dén anh huong dén cuong do bao [14]. Mot
sd nghién ctru ciing da dugc thyuc hién dé xem xét
anh huong cua SST dén chuyén dong va hudng di
chuyén ctia bdo. Wu (2005) da nghién ctru anh
hudng phan bd SST d6i ximg va khong dbi xtng
v6i tam bao dén su di chuyén ciia bio [17]. Theo
d6, phan b SST khong ddi xtmg trén khu vuc
rong 16m s& anh huong dén su di chuyén cua bio
theo cac cach khac nhau do thay ddi tong ma sat bé
mit va dong thong luong nhiét bé mat [2, 17].
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Nhirng nghién ctu gén day béng mo hinh khi
tugng khu vuc cho thay cudong do va quy dao
bdo mé phong thay d6i theo sy bién thién cua
SST do thay dbi do phan giai cua truong SST
[10, 16].

Hién nay, trong nghiép vu du bao bio bang
mo hinh sé trj, trudng SST thong thuong duoc
lay tir truong tai phan tich cia Trung tim Qudc
gia vé& Du bdo Moi truong My (NCEP). Dy la
s6 liéu SST trung binh tuan quy mo toan cau voi
dd phan giai khong gian tr 1°x 1°-0,25°x 0,25°
kinh, vi. Do d6, can thiét phai co cac bo s liéu
SST chinh x4c hon dé thay thé truong SST nay.
Ngay nay, bang cong nghé vién tham, sb liéu
SST ¢6 thé dugc cung cdp voi do phan giai
khong gian va thoi gian tot hon nhu s6 liéu SST
c6 dugc tu vé tinh vi song TMI (cua v¢ tinh
TRMM), AMSR-E, AMSR2, radar v¢ tinh phan
cuc WindSat va cic vé tinh budc séng hong
ngoai. Mot trong nhitng sb liéu SST ¢6 dugce tir
cong nghé vién tham la s6 licu MW IR OI do
Hé théng vién tham RESS (Remote Sensing
Systems) cua t6 chirc nghién ctru khoa hoc vé vé
tinh vién tham & Bac California, My cung cap.
Pay 14 s6 lidu SST trung binh ngay duoc suy tdi
wu tr cac sd litu vé tinh vi song (TMI,
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AMSR-E, AMSR2, WindSat) va s lidu vé tinh
budc song hong ngoai (MODIS cua vé tinh Terra
va Aqua) voi do phan giai ngang 1a 9 km. Nhu
vay, c6 thé thay, sb liéu SST tir vé tinh c6 do
phan giai cao hon vé khong gian va thoi gian so
v6i s6 lidu tai phan tich GFS ciia NCEP, My.

Nhim danh gia kha ning mé phong cuong do
va quy dao bao cia mdé hinh WRF trong truong
hop cédp nhat truong SST tu sb liéu vé tinh,
nghién ctru nay tién hanh mé phong bio trong
10 mua bio véi 2 trudng hop dau vao SST khéc
nhau: 1) Truong SST duoc lay tir s6 lidu GFS
cua NCEP véi d¢ phan giai khong gian 1a 0,5 x
0,5 d¢ kinh vi (Truong hop GFS); 2) Truong
SST dugc lay tir s6 liéu vé tinh két hop gitra vi
song va hong ngoai duge nodi suy ti vu trung
binh ngay véi do phan giai khong gian 1a 9 x 9
km cua RESS (Truong hop MW _1R OI).

2. S6 lidu, cAu hinh thir nghiém va phuwong
phap

2.1. 86 li¢u

SST trung binh ngay trong nghién clru nay
(MW _IR OI) dugc cung cép boi Hé théng vien
tham RESS, My va duoc cung cap mién phi dudi
dang binary va dugc cap nhat hang ngay tai web-
site: http://www.remss.com/.

S liéu tai phan tich GFS ctia NCEP dugc sir
dung trong bai bdo nay c6 do phan gidi ngang
0.5°x0.5° kinh vi, bao gdm céc truong khi trong
t6i thiéu nhu: khi 4p mat bién, SST, nhiét do
khong khi bé mat, d6 4m khong khi bé mit,
thanh phan gi6 ngang & d6 cao 2 m so vdi bé
mit va do cao dia thé vi, nhiét do khong khi, do
am khong khi, thanh phan gio ngang & 27 muc
khi ap,... dugc dinh dang grib2 va dugc cung
cap mién phi tai dia chi:

ftp://nomads.ncdc.noaa.gov/ GFS/ analy-
sis_only/.

Ngoai ra, bai bao con st dung dir li¢u bao
(bao g6m vi tri tAm, van toc gi6 cuc dai khu vuc
tam gﬁn tam, ap sudt muc mat bién cuc tiéu khu
vire gan tim bio) tir nguon dit liéu IBTrACS cua
Trung tim Quan ly Pai dwong va Khi quyén
Quéc gia (NOAA - National Oceanic and At-
mospheric Administration), Trung tam Dir licu
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Khi hau Qubc gia (NCDC - National Climatic
Data Center) thong qua trang web:

https://www.ncdc. noaa.gov/ibtracs/.

2.2. Lua chon tham s6 héa cho mé hinh

Mo hinh dugc su dung trong nghién ctru nay
12 m6 hinh Nghién ctru va Dy béo thoi tiét WRF
(Weather Research and Forecast) phién ban 3.6
v6i hai mién tinh 16ng ghép, mién tinh 1 nam tir
khoang 0 - 31 vi @6 Bac va tir khoang 92 - 130
kinh d§ Pong véi kich thude 135x158 ludi va
d6 phan giai ngang 27 km, mién tinh thi 2 tir
khoang 5 - 25 vi d Bic va tir khoang 100 - 120
dd kinh Bong voi kich thudc 259x250 ludi va
do phan giai ngang 1a 9 km (Hinh 1). Céc qua
trinh vat ly duoc lya chon nhu nhau ddi véi ca
hai mién tinh, cu thé: so @ tham s6 hoa di luu
Kain - Fritsch 2 [9], so @ tham sb hoa vi vat 1y
Thompson [15]; so do 16p bién hanh tinh YSU
[6], so dd birc xa song ngin va song dai RRTMG
[7]; so db dit bé mit Noah Land - Surface Model
[3] va so d6 16p bé mit Revised MM5 Monin-
Obukhov scheme [8].
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Hinh 1. Mién tinh ciia mé hinh WRF duoc
lwa chon
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Nghién ctru dugc thuc hién vai 2 truong hop
thir nghiém: 1) Truong SST dugc lay tir sd liéu
GFS cuia NCEP, My vé1 d phan giai khong gian
la 0,5 x 0,5 d6 kinh vi (Truong hop GFS); 2)
Trudng SST duogc 14y tir s6 liéu vé tinh két hop
giita vi song va hong ngoai dugc ndi suy tdi vu
trung binh ngay vdi do phan giai khong gian la
9 x 9 km cua RESS (Truong hop MW _IR OI).
Trong ca hai truong hop, truong SST dugce gitr
khong dbi trong sudt 72h méd phong.
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3. Két qua va thio ludn
3.1. M6 phong con bdo Jebi (2013)
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on: hitp: ex.
(Nguon: http://agora.ex .

nii.ac.jp/digital-typhoon/)

Hinh 2. Quf dao thuc té cia
con bdo Jebi

Con bio Jebi (2013) - con béo s6 5 dwgc hinh
thanh tr ving thap tai khu vuc quan dao
Phillipin va manh dan 1én thanh béo trén khu vire
15,1° vi Béc va 116,6° kinh Pong vao ngiy
31/07/2013. Con bao Jebi c6 cuong do ltic manh
nhat dat cap 11, giat cip 12 - 13. Hudng di
chuyén chii dao ciia bao Jebi 1a Tay Béc va do
bd vao bd bién thudc tinh Quang Ninh vao ngay
03/08/2017 (Hinh 2).

M6 phong con bao Jebi (2013) dugc thuc
hién cho ca hai truong hop GFS va MW _IR OI
v6i thoi diém bit ddu mé phong 1a 00Z ngay
30/07/2013.

Hinh 3 va hinh 4 1an luot biéu dién truong
SST tir s6 liéu phan tich GFS va truong SST vé
tinh tr RESS ngay 30/07/3013. Theo do, truong
SST tir RESS bién thién theo khong gian tuong
doi nhiéu, thé hién muc d¢ chi tiét cua sd liéu,
con truong SST tu GFS thi dugc lam tron. Nhu
vay, truong SST tir RESS c¢6 su khac biét rd nét
khi so sanh voi truong SST tir GFS. Dac biét, tai
khu vuc phia Dong Nam quan dao Hoang Sa va
khu vuc ven bién Nam Trung Bo, SST tir RESS
lanh hon SST tir GFS khoang 1° - 2°.

ooy
Hinh 3. SST tir GFS ngay
30/07/2013
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I

Hinh 4. SST tir RESS ngay
30/07/2013

M6 phong thong luong an nhiét sau 24h
khong c6 sy khac biét nhiéu khi so sanh hai
truong hop GFS va MW _IR OI. Tuy nhién, &
thoi diém 48h va 72h mo phong, c6 su khac biét
twrong ddi 16n gitra 2 truong hop GFS va MW _IR
OI. Theo d6, thong luong an nhiét trong truong
hop MW _IR OI giam rd rét ca vé dién 1dn d6 16n
khi so sanh véi truong hop GFS. Pac biét, tai
khu vuc tdm bdo va ria phia dong bac (d6i véi
48h mo phong) hoac khu vyc tam bao va ria phia
dong nam (d6i véi 72h mod phong) tim bio,
thong lwong 4n nhiét trong truong hop MW _IR
OI nho hon tr 100 - 300 Wm™ so véi truong hop
GFS (Hinh 5).

Tuong ty nhu thong tuong an nhiét, trén khu
vuc Bién Pong, md phong thong luong hién
nhiét di 1én tir bé mit ¢ trudng hop MW _IR OI
nho hon nhiéu so véi truong hop GFS véi han
48h va 72h mo6 phong. Tai khu vuc tdm va ria
tam bao, thong luong hién nhiét di 1én trong
truong hop MW _IR OI nhé hon rat nhiéu so véi
truong hop GFS, su chénh I¢ch gitra hai truong
hop c6 thé 1én dén 250 Wm (Hinh 6).
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Hinh 5. Mé phong théng lwong an nhiét (Wm) sau 24h (a,d), 48h (b, e) va 72h (c, f) véi thoi
diém bdt dau mé phong la 00z ngay 30/07/2013 trong 2 trwong hop: GES (a,b,c) va
MW IR Ol @, e, f)

s R . ¥ ¥
ok ) 104 MME  fOME  110E  A1JE A1eE  118E  DIAL  1NE

f)

-
E
o
-
-
U

“ T T ‘; e e MM e {‘/:“l%l
d) 7
Hinh 6. M6 phong thong luong hién nhiét (Wm) sau 24h (a,d), 48h (b, e) va 72h (c, f) vdi thoi

diém bdt dau mé phong la 00z ngay 30/07/2013 trong 2 trwong hop: GFS (a,b,c) va

MW IR Ol (d, e, )
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Hinh 7 trinh bay ap sut muc mat bién va toc
d6 gi6 10m trén bé mit bién sau 24h (a, d), 48h
(b, e) va 72h (c, f) m6 phong trong 2 truong hop
GFS (a, b, ¢) va MW_IR OI (d, e, f). O 24h mo
phong, trudng ap suat myc mit bién trong ca hai
truong hop déu cho thiy trén khu vue ngoai khoi
& vi tuyén 15 xuét hién 4p thap nhiét doi voi ap
suét nho nhat tai tim (P1pip) va van tde gi6 cuc
dai khu vuc gan tam (Vimax)s O ca hai truong
hop déu bang nhau va 1an lugt bang 999 mb va
16,3 m/s. Tuy nhién, vung tbc do gi6 cyc dai
trong truong hop MW _IR OI ¢6 quy mo6 nho hon
truong hop GFS. O 48h m6 phong, ca hai truong
hop GFS va MW _IR OI déu cho thy béo Jebi di
dugc hinh thanh. Tuy nhién, trong truong hop

MW _1R OI, bao Jebi dugc mod phong c6 cudong
1a 30,5 m/s,

d6 yéu hon (P, i, 12 977mb, V
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tuong duong véi cap 11) truong hop GFS (Pyip
966mb, V.«
12). Vi tri tam bao mo6 phong trong truong hop
MW _IR OI hoi léch v& phia dong nam so véi
truong hop GFS. Tuong tu, & 72h md phong,

36,4 m/s, twong duong vai cap

truong hop MW _IR OI m6 phdng bao Jebi co
cuong do yéu hon (Prin: 947mb, Vi .y 42,5
m/s, tuong duong cap 14) truong hop GFS
(Piyin: 920mb, Vi i 51,7 m/s, twong duong
cap 16). Vi tri tim béo trong trudng hop MW _IR
OI léch vé phia dong nam cho thiy bao di
chuyén chdm hon so v6i truong hop GFS. Nhu
vay, su bién thién va lanh di cua truong SST ¢
khu vuc bao hoat dong do cép nhat truong SST
bang sé lidu MW IR OI lam thong luong an
nhiét va hién nhiét giam va dan dén giam cuong
do va thay ddi vi tri cia bao dugc mod phong.

ar + w
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Hinh 7. M6 phong dp sudt myee mdt bién (mb) va vin toc gié 10 m trén bé mdt bién (m/s) sau 24h
(a, d), 48h (b, e) va 72h (c, f) véi thoi diém bt dau mé phong la 00z ngay 30/07/2013 trong 2
truong hop: GFS (a,b,c) va MW IR OI (d, e, f)
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Hinh 8 so sanh két qua mé phong Pihin va
Vinax cua con bao Jebi &ng 2 truong hop GFS
va MW _1IR OI vé¢i thoi diém du bao 00z ngay
30/07/2013 va dir liéu bao thuc té tir IBTrACS.
Ca hai truong hop MW _IR OI va GFS déu mo
phong cudng d6 bio manh hon nhiéu so véi véi
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thuc té, ddc biét & cac han du bao 60 - 72h. Tuy
nhién, viéc cap nhat truong SST vao trudng ban
dau (truong hgp MW _IR OI) cho thay sai s6
Pmin va Vmax giam di dang ké so vdi truong
hop GFS.
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Hinh 8. So sanh két qua mé phéng cwong dé a) Pin b)

Vinax cua Jebi (2013) ung 2 truong hop

GFS va MW _IR OI véi thoi diém dw bdo 00z ngay 30/07/2013
va dir liéu béo thuc té tir IBTrACS.

Bdng 1. Sai s6 khodang cach (PE) con bdo Jebi
trong 2 truong hop MW _IR Ol va GFS vdi thoi
diem dy bao 00z ngay 30/07/2013

Han du' bao PE GFS MV;) Fif{ oI
(gi0) (km) (kkm)
24 278,6 262,3
30 2342 271,5
36 227,5 271,1
42 230,3 252,5
48 2472 2778
54 220,9 274,7
60 1974 260,5
66 202,2 251,9
72 142,8 167.4

Hinh 9 biéu dién két qua mo phong quy dao
cua con bao Jebi tng 2 truong hop GFS va
MW IR OI véi thoi diém du bao 00z ngay
30/07/2013 va dir liéu bio thyc té tir IBTrACS.
Theo d0, ca hai truong hop GFS va MW _IR OI
déu du bao quy dao bdo tuong ddi léch so véi
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_Chi Giai

—n

ung voi 2 truong hop GFS va MW_IR Olvoi
thoi diém du bao 00z ngay 30/07/2013
va dit liéu bao thuc té tir IBTrACS

quy dao bio thuc té. Sai s6 khoang cach (PE)
trong ca 2 trudng hop SST déu twong ddi 1om,
trong d6, trudng hop MW IR OI cho sai s6 ¢o
phan 16n hon truong hop GFS (Bang 1).

3.2. Ddanh gia chung cho 10 mua bdo
(2006 - 2015)
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Nghién ctru da thuc hién mé phong lai 75 con
bao hoat dong trén khu vyc Bién Pong trong 10
nam (2006 - 2015) voi hai truong hop GFS va
MW _IR OI.

Bang 2 trinh bay sai s6 trung binh tuyét ddi
MAE cua P i, va V% ¢ho 10 mua bao (2006
- 2015) trong hai truong hop GFS va MW _IR
OLI. Theo do, khong c6 sy khac bi¢t vé sai s6
trung binh tuyét d5i MAE cua vén tdc gié cuc
dai khu vuc gan tam bao giita hai truong hop
GFS va MW _1R OI ¢ cac han du bao trude 18h.

Bdng 2. Sai s6 trung binh tuyét doi (MAE) ciia
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V&i han du bao tir 24 - 72h, sai s MAE cua
Vinax ¢ truong hop MW_IR OI da dugc giam
di 16 rét so vai truong hop GFS. Tuong tu, sai so
MAE cua ap suat thip nhét tai tim bao Prhin ©
truong hop MW _IR OI nho hon dang ke so véi
truong hgp GFS véi cac han du bao tir 36h - 72h,
v&i han dyu bao trude 36h, khong cé su khac biét
vé sai s6 MAE ciia Phin gitra 2 truong hop. Nhu
vay, viéc cap nhat SST cai thién dang ké kha
nang du bao cuong dd bao véi cac han du bao tur
24h - 72h.

Vinax va Pyin cho 10 mia bao (2006 - 2015)

trong hai truong hop GFS va SST

MAE_Vmax (m/s) MAE_ Pmin (mb)

Halz g(:g)béo GFS M\gfIR GFS MV(\;flR
6 8 8 11 11
12 9 9 13 13
18 8 8 12 12
24 9 8 12 12
30 9 8 11 11
36 9 8 12 11
42 10 9 13 12
48 10 9 13 12
54 12 10 15 14
60 12 10 17 15
66 12 12 18 17
72 12 11 18 15

Bdng 3. Sai s6 khoang cdch trung binh MPE cho

10 mua bdo (2006 - 2015) trong hai truong hop

GFS va MW IR OI

Han du bio MPE_GFS (km) MPE_MW_IR OI (km)
6 90,9 87,1
12 96,8 98,9
18 110,2 110,4
24 128,2 126,5
30 129,6 129,7
36 131,4 131,8
42 135,3 135,3
48 230,8 252,4
54 213,4 203,1
60 220,6 221,1
66 209 203
72 219.4 216,2
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Bang 3 trinh bay sai s6 khoang cach trung
binh MPE cho 10 mua bao (2006 - 2015) trong
hai truong hop GFS va MW _1R OI. M6 phong
quy dao bio biang moé hinh WRF trong hai
truong hop cho sai s6 khoang cach trung binh
MPE tuong dbi 16n, dic biét & cac han du béo tir
48h - 72h. Khong c6 sy khac biét nhiéu trong sai
s6 khoang cach trung binh giita hai trudng hop
GFS va MW _IR OI. Nhu vay, viéc cap nhat SST
v¢ tinh d§ phan gidi cao khong cho sy cai thién
vé mo phong quy dao.

4. Két luan va kién nghi

Bai bao da nghién ctru danh gia viéc cap nhat
SST tir s6 liéu vé tinh c6 do phan giai cao vé
khong gian va thoi gian trong mo phong cuong

d6 va quy dao bao tai khu vuc bién Pong bang
md hinh WRF. Két qua mo phong 10 mua bio
(2006 - 2015) cho thiy viéc cap nhat truong SST
vé tinh d6 phan giai cao su cai thién dang ké kha
nang mo phong cuong do bao, dac bi¢t & cac han
du bao tir 24h - 72h do cai thién mé phong vé
thong luong an nhiét va hién nhiét. Viéc cap nhat
SST tir v€ tinh c6 do phan gidi cao khong cho su
cai thién v& mé phong quy dao. Tuy nhién,
nghién ctru nay chua lam rd dugc tai sao viéc st
dung truong SST tir v¢ tinh (MW-IR OI) c6 do
phan gidi cao hon khong gitp cho vi¢c du bdo
quy dao bio tét hon so véi viée st dung truong
SST tai phan tich (GFS). Pidu nay can dugc lam
1 trong cac nghién ctru tiép theo.

Léi cam on: Nghién ciru ndy dwoc tai tro boi Bé Tai nguyén va Moi truong trong dé tai:
Nghién curu anh nhiét do bé mat nuwdc bién dén cwong do va quy dao cua bado trén bién Dong.

Tdp thé cac tac gia xin chan thanh cam on.
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THE IMPACT OF SATELLITE SEA SURFACE TEMPERATURE ON
INTENSITY AND TRACK OF TROPICAL CYCLONES OVER THE
VIETNAM EAST SEA BY USING WRF MODEL

Nguyen Thi Thanh', Nguyen Xuan Hien', Hoang Duc Cuong?,
Du Duc Tien?
'Vietnam Institute of Meteorology Hydrology and Climate Change
*National Centre for Hydro-Meteorological Forecasting

Abstract: Sea surface temperature (SST) is one of the most important thermal factors affecting
tropical cyclones. This paper was carried out to evaluate the updating of SST field from satellite
data on the simulation of track and intensity of tropical cyclones over Vietnam East sea by using the
Weather Research and Forecast (WRF) model. The results of simulation indicate that in the case of
the updated SST from satellite data, the WRF model significantly improved the intensity of tropical
cyclone simulation when compared to the case of SST from GFS provided by National Center for
Environmental Prediction (NCEP). However, the improvement in track simulation was not
significantinthe case of the updated SST from satellite data.

Keywords: Sea surface temperature, SST, tropical cyclone, Vietnam East Sea.
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