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Tém tat: Bai bao tong quan va danh gia phan bd vé mat khong gian sai sé dy bao bao trén
khu vuc Bién Pong giai doan 2012-2016 tir cac md hinh dy bao thoi tiét sé tri (NWP) quy
mo toan cau dang dugc ung dung trong nghiép vu du bao bio tai Trung tim Du bao khi
tugng thiy van qudc gia hién nay, bao gdm mé hinh GFS (Hoa Ky), m6 hinh GSM (Nhat
Bén) v6i do phan giai 50km x 50km, m6 hinh IFS (Trung tam Du béo thoi tiét han vira Chau
Au, ECMWF) véi d6 phan giai 14km x 14km. Nghién ctru sir dung s6 lidu quy dao chuan
(best—track) ctia Trung tdm canh bao bao cua Hai quan Hoa Ky (Joint Typhoon Warning
Center — JTWC). Mot ludi tinh v6i do phan giai 50km x 50km duoc thiét 1ap dé xac dinh sai
s6 trung binh trén timg 6 ludi, qua d6 dua ra duoc phan bd vé miat khong gian trén Bién
Pong cua cuong d bao va quy dao bao clia cac mo hinh nay trong giai doan 2012-2016.

Tir khoa: Sai s6 du bao béo trén Bién bong; Phan bd sai s6 du bao bao.

1. Pit van dé

Céc phuong phéap co ban trong du bao bio gdm: i) phwong phap Synop véi ban chat dya
trén phén tich co ché dong luc va tuong tac gitra cac trung tam tac dong dén bao, ii) phuong
phap thng ké sir dung s6 liéu quy dao chuan nhiéu nam dé xay dung phuong trinh thong ké
trong du bao quy dao va cuong do bao (vi du xdy dung phuong trinh hoéi quy tuyén tinh véi
nhan t6 quan tric bio) va ii1) phuong phap dong luc sir dung san pham du bao truong khi
quyén tir cac mo hinh s6 [1, 2]. Phuong phap Synop dua trén s lidéu quan trac truyén thong
dé thiét 1ap ban d6 bé mit va trén cao, qua d6 phén tich anh hudng cta cic trung tim tac
dong cua quy mo 16n. Phuong phap théng ké dua trén hai phuong phap chinh gém phuong
phap quan tinh (persistence) va phuong phap khi hau (c/imatology). Phuong phap quan tinh
1a phuong phap ngoai suy tir cac thong s6 da qua cua con béo. Day la phuong phap c6 hi¢u
qua t6t d6i voi thoi doan du béo ngan xap xi 12h. Phuong phap dong luc (hodc phuong phap
s0) 1a phuong phap tich phéan cac phuong trinh chuyén dong thong tri trong khi quyén (h¢
phuong trinh Navier—Stockes). Tr cac md hinh chinh ép (barotropic) don gian véi gia thiét
khi quyén kho (loai bo bién 4m) dén mo hinh phirc tap sau nay vdi viée giai h¢ phuong trinh
day du, hién nay cac chuyén dong quy m6 16n duge nhiig md hinh toan cau moé phong va dy
bao kha tét, qua d6 mang lai két qua dy bao quy dao bdo vuot bac so véi hai phuong phap
trén, dic biét & han sau 3 dén 10 ngay [3, 4].

Phuong phap dong luc cho phép mé phong du bao thanh céng cac con bao co6 quy dao
hét strc phtic tap ma hai phuong phap trén khong the cung cap, vi du nhu thoi diém ton tai 2—
3 con bao ciing mét lc cling duwoc mo hinh toan cau nim bat (ton tai hidu ting tuong tic bao—
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bao Fushiawa [1]). Vi du minh hoa trong Hinh 1 v&i dy bao con bdo TEMBIN hoat dong trén
Tay Bic Thai Binh Dwong va anh huéng dén Bién Pong tir ngay 19 thang 8 dén ngay 30
thang 8 nam 2012, mé hinh toan cau dy bao tir ngay 23/8/2012 trd di déu mé phong dugc su
quay nguoc quy dao ra khoi bién Pong cia con bdo ndy do anh huong cua con bdo
BOLAVEN phia ngoai. Véi dac tinh cung cap du bao mot cach dinh lugng va chi tiét, hién
nay phuong phap du bao sO ¢6 vai tro 16n trong viéc dua ra nhitng du bao va canh bao hién
tugng thoi tiét néi chung va du bao bdo néi riéng. Chat luong dy bao tir md hinh so dugc cai
thién hét strc 13 rét theo thoi gian thong qua viéc ning luc may tinh c6 cac bude tién dot pha,
tang cuong quan tric thong qua vé tinh tham sat tién tién va ung dung bai toan dong hoa sb
liéu [5, 6].

Quy dao bao trong thuc té Du bao 24h

Mean Sea Level Pressure

=
QCEP/ == NCEP **
s5'| 24h Forecast
o7hr - 25/08/2012
Model: GFS

Q.. Hoang Sa

o
10 J_,\,—/—/
S0tz /_/_A__/—\W

60 65 70 75 80 85 90 95 100 105 1100 15 1207 125 ¥

Dy béo 48h Dy bao 72h

Mean Sea Level Pressure

Mean Sea Level Pressure
7

B -

48h Forecast |, g ~ 2 ss'| 72h Forecast
07hr - 2610812012 ~_ 27 o7hr - 27/08/2012 {f
Model: GFS Model: GFS

= £ B o N 10
G0 65 700 75 A0 AS 80 95 100 105 190° 1§ 120 155 130 135 140° 145 150 155 60" 65 700 75 A0 A 90 5 1000 105 1100 115 120° 125 130 135 140 135 150° 155

Hinh 1. Quy dao chuin (trai ngoai cung) va du bao 3 ngay con bdo TEMBIN ciia mé hinh GFS.

Hién nay trong nghiép vu du bao bao tai Trung tim Dy bao khi tuong thuy van qubc gia,
3 ngudn tham khao chinh bao gom: i) tir cac trung tim du bao qudc té nhu JTWC cua Hai
quan My, RMSC ciia Nhat ban; ii) tir cac mo hinh du bao toan cau gom mé hinh GFS ciia My
va mo6 hinh GSM cuta Nhat; iii) tr cac mo6 hinh khu vuc ha quy mé dong luc tir cac mo6 hinh
du bao toan cau, ¢ ddy gdm mo hinh WRF (M¥) vé6i bién diéu khién tir mo hinh GFS (WRF-
GFS) va bién diéu khién tir moé hinh GSM (WRF-GSM) [7]. Tir nam 2012, Trung tim Dy
bao khi twong thuy vin qudc gia tiép nhan thém mot ngudn du béo tir md hinh IFS cia Trung
tam Dy bao khi tugng han vira Chau Au-ECMWF [8]. V¢i nhing uu diém 16 rét vé du bao
bdo no6i chung va du bao quy dao bao noi riéng tur cac nguén du bao md hinh dong luc, viéc
danh gia sai s6 du bao bdo tir cac ngudn du bao cac mo hinh sé tri nay s& cho phép biét duoc
céc thong tin vé do tin cay khi tmg dung trong nghiép vu va diy ciing 1a muc tiéu nghién ctru
cua bai bao [9].
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2. Phwong phap va tap sb liéu nghién ciru

2.1 86 liéu thir nghiém

Trong nghién ctru st dung s6 liéu quy dao bio chuan (best—track) cua Trung tim canh
b4o bdo JTWC cua Hai quan My. Chi tiét cac con bio va cac phién du bao dugc dua ra trong
bang 1. Cac danh gia thuc hién dén thoi han du bao 72h. St dung sb lieu quy dao chuan cua
Trung tdm canh bao bao ctia JTWC, médt ludi tinh véi @6 phan giai 50km x 50km dugc thiét
lap dé xac dinh sai s6 trung binh trén ting 6 ludi, qua d6 dua ra dugc phan bd vé mat khong
gian trén Bién Dong cia sai s6 du bao cudng do bio va quy dao bio cua cac mo hinh nay

trong giai doan 2012-2016.

Bang 1. Cac phién dy bao cua cac con bdo nam 2012-2016 hoat dong trén Bién Pong dugc dua vao

danh gia cho cac mo hinh NWP.

Nim Tén Bio theo qubc té

Phién du bao diu tién

Phién du bao két thic

(YYYY/MM/DD/HH) (YYYY/MM/DD/HH)
TALIM 2012061800 2012061900
DOKSURI 2012062800 2012062900
VICENTE 2012072012 2012072400
~ KAI-TAK 2012081500 2012081700
§ TEMBIN 2012082312 2012082612
GAEMI 2012092900 2012100512
SON-TINH 2012102412 2012102800
BOPHA 2012120500 2012120800
WUKONG 2012122700 2012122800
SONAMU 2013010312 2013010412
BEBINCA 2013062100 2013062212
RUMBIA 2013070100 2013070100
CIMARON 2013071712
JEBI 2013073100 2013080212
“@ MANGKHUT 2013080612 2013080700
& UTOR 2013081112 2013081412
USAGI 2013092012 2013092200
WUTIP 2013092712 2013093000
NARI 2013101112 2013101412
KROSA 2013103100 2013110312
HAIYAN 2013110812 2013110912
HAGIBIS 2014061412
RAMMASUN 2014071512 2014071900
- KALMAEGI 2014091400 2014091612
§ FUNG-WONG 2014091900
SINLAKU 2014112800 2014112812
HAGUPIT 2014120812 2014121100
JANGMI 2014123012 2014123100
KUJIRA 2015062100 2015062312
LINFA 2015070500 2015070812
b VAMCO 2015091400
& DUJUAN 2015092800
MUIJIGAE 2015100200 2015100400
MELOR 2015121500
=t NEPARTAK 2016070712 2016070800
S MIRINAE 2016072612
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Phién du bdo diu tiéen  Phién du bio két thic

Nim Tén Bio th oc té
am - Ten BAoTheo quoct®  vyyy/MM/DD/HH)  (YYYY/MM/DD/HH)

NIDA 2016073100 2016080112
DIANMU 2016081800 2016081812
MERANTI 2016091312

AERE 2016100600 2016100900
SARIKA 2016101512 2016101800
HAIMA 2016101912 2016102012
TOKAGE 2016112500 2016112700
NOCK-TEN 2016122600 2016122700

2.2 Sai s6 du bdo bado

Sai s du bao quy dao DPE (Direct Possition Error) 1a khoang cach gitra vi tri tim bdo
quan trac va vi tri tam bao dy bao dugc tai ting thoi han du bao). Vi R, 1a ban kinh Trai dat,
kinh‘d(f) (lat) va vi dg (lon) cua tam bao du bao tir mo6 hinh, DPE dugc xac dinh trong hé toa
d6 cau theo cong thic (1) nhu sau [6]:

DPE = R, x Arccos{sin(latyrwc ) % sin(latgy pso)
+ cos(latyrwe) X cos(latay pao) (1)
, x cos(lonyrwe — longy pao)} ’ ’

Sai s0 du bao cuong d6 bdo dugc xac dinh 1a sai s trung binh tuyét doi gitra cuong do

bdo xac dinh tir cac m6 hinh NWP va tir cuong d6 bao tur tap so liéu quy dao bao chuan.

3. Két qua

Trong hinh 2, 3 va 4 dua ra phan bd sai s6 du bao quy dao cia mo6 hinh GFS, GSM va
IFS tai cac thoi han du bao 24h, 48h va 72h. C6 thé thdy rang, khu vuyc sai s6 dac biét 16n khi
bdo d6 bd vao khu vuc ven bién céc tinh Bic B6 ton tai & ca 3 thoi han du bao, khoang 120
140 km v&i md hinh GFS han 24h, 180-260 km véi han 48h va 300-380 km voi han 72h.
Db6i v6i mé hinh GSM, sai s6 nam trong khoang 120—130 km v&i han 24h, 220-260 km véi
han 48h va 360420 km véi han 72h. P6i voi mé hinh IFS, sai s6 nam trong khoang 120—
130km v61 han 24h, 180-200 km v6i han 48h va 240-270 km v6i han 72h. Khu vye phia Bac
va giira Bién Pong, dic biét khu vuc phia Dong quan dao Hoang Sa cting 1a khu vyc c6 sai 56
quy dao lon. Trong 3 md hinh toan cau cd thé thay rd dugc sai s6 thap nhat tir mo hinh IFS,
véi sai sb han 72h ¢6 thé tuong duong han 48h cuia cdc mo hinh con lai.

AVERAGE 24H FORECAST TRACK ERROR ON THE SOUTH CHINA SEA ™ AVERAGE 48H FORECAST TRACK ERROR ON THE SOUTH CHINA SEA p AVERAGE 72H FORECAST TRACK ERROR ON THE SOUTH CHINA SEA "o
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Hinh 2. Phan bd sai s6 du bdo quy dao ciia mé hinh GFS tai cac thoi han du bao 24h, 48h va 72h
(Pon vi km).



Tap chi Khi twong Thiy van 2020, 719, 87-94; doi:10.36335/VNJHM.2020(719).87-94 91

AVERAGE 24H FORECAST TRACK ERROR ON THE SOUTH CHINA SEA . AVERAGE 48H FORECAST TRACK ERROR ON THE SOUTH CHINA SEA - AVERAGE 72H FORECAST TRACK ERROR ON THE SOUTH CHINA SEA  foo¢
: = .y ;j'f « == . y
- X | & 4 3
A : A7 § G/ . 7 ¢
7 A Ot e M“} i e Y . ,—r*‘"’ . N\‘\‘}c’.‘ﬁ
100 % 74 AR P a2 X S AR
ol RIS, =l Y U
1 A2 ) ;
¢ 3 } S
140 N o % P P ) t\\ N
3 \ o ol , ) g -
~ \K S s s [ ’ \,\\.\'Mq
S
= - : o -
‘ » A ey AT
j1 8 X, \? 3 & . }, ~s ¥ 26
« / Red N A e G S
/ d e %5
7 ) N )
. \ - o3 SPY]
s & ik 1o ; ) %
N % g s & & &
S Al - e Ak - % e
" & - “ J L
9 N P = (M5 o 5 £ «
GsM-DPE24h /% |I° |GSM-DPE4sh .. /% ||° | GSM-DPEZ2h s/ |
ok e R w - S o — e
n > [ . U : o s " = =
— = " = o o e ™

Hinh 3. Phéin b sai s6 du bao quy dao ctia mé hinh GSM tai cac thoi han du bao 24h, 48h va 72h.

) AN PV f
a8 \! \ i
N, %, \\ 450
Y kY \ 420
\ Vi V- 0
b b G "
v s 00
N é » 270

& g

b / A
80 J 210
n bz b o 180

"y 4 AR P
. - ”
\ P “ ! he ) 4 ) 2 |l

- D / g AN 2 0 s \ € s

B A (G S ! ) " A - B e § *
o o 2 . / = wE X “
: R e Y|k IFS-DPE72h ot 1R
IFS-DPE24 N gk IFS-DPE4Sh Wb e R |
ok S o 10 { N P u % e

0 3 100 108 1o ne - - e L

Hinh 4. Phan b sai s6 dy bao quy dao ctia mé hinh IFS tai cac thoi han dy béo 24h, 48h va 72h (Pon
vi km).

Trong hinh 5, 6 va 7 dua ra phan bd sai s6 du bao cuong d6 cia mé hinh GFS, GSM va
IFS tai cac thoi han du bao 24h, 48h va 72h. Ta théy r@ing khu vuc sai s dic biét 16n khi bio
d6 bd vao khu vuc ven bién cac tinh Pong Bic Bo va céc tinh thudc Bic Trung B6 va Trung
Trung B§. Sai sb cuong do bao dac biét 16n li€n quan dén hai xu thé di chuyén cua bao gém
qua phia Bic dao Hai Nam r6i di vao vinh Bic Bd va dd b vao cac tinh ven bién Pong Bic
B0 va cac con bdo di chuyén phia dudi dao Hai Nam anh hudng dén khu vuc Béic B0, Bic
Trung B¢ va Trung Trung BJ.

D6i voi md hinh GFS, sai s6 trung binh tuyét d6i nam trong khoang 12—14 m/s cho khu
vuc Dong Bic, khu vuc Quang Binh— Quang Tri co sai s6 16n hon tir 16-20 m/s tai thoi han
du bao 24h. O han 48h, sai s6 khu vuc d6 bd vao cac tinh Bic Trung Bo va Trung Trung Bo
nam & khoang 16-18 m/s trong khi khu vuc Dong Bic Bo ¢6 sai s6 16n hon han so v6i han
24h, nam ¢ khoang 18-24 m/s. O thoi han du bao 72h, sai s6 ciia mo hinh GFS khé tuong
duong v6i han 24h. Diém luu y 1 rét cia sai sé cuong do tir md hinh GFS 1a phan b theo
hai huéng quy dao chinh cta cic con bdo hoat dong di qua khu vuc phia bac va phia nam cta
dao Hai Nam Trung Quéc. Sai sb dic biét 1on khi bio di qua khu vuc phia bic dao Hai Nam,
phia nam ciia ban dao Loi Chau Trung Qudc trude khi di vao vinh Bic Bo.

Sai s6 trung binh tuyét d6i dy bao cudng d6 ctia mé hinh GSM ¢ han 24h vao khoang
14-16 m/s cho khu vic d6 bd ven bién Bic Trung Bo va Trung Trung Bo va vao khoang 20—
24m/s cho khu vuc d6 bd ven bién cac tinh bong Bic Bo. Khac so vi mé hinh GFS, sai s6 &
han 48h va 72h cia mé hinh GSM 16n hon rat nhiéu so v&i han 24h, khu vuc ven bién Bic
Trung B¢ va Trung Trung B tir 1822 m/s tai han 48h va tir 2632 m/s & han 72h. Tuy nhién
khu vuc phia Pong Bic Bo, sai sb tai cac han 48h va 72h cua md hinh GSM thép hon so véi
han 24h. D6i véi mé hinh IFS, sai s6 & 3 thoi han dy bao kha ddng déu nhau, vao khoang 18—
22 m/s khu vyc Bic Trung Bo va Trung Trung B va phia Bong Bic Bo. Trong 3 md hinh
toan cau co thé thiy, & han 24h va 48h c6 su tuong dong vé sai s6 ciia mo hinh GFS va IFS
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trong khi GSM ¢6 sai s6 16n nhat lién quan dén khu vuc Pong Bic Bo. O han 72h, mé hinh

92

GSM c6 sai s6 16n nhit lién quan dén khu vic ven bién Bic Trung Bo va Trung Trung Bo.

AVERAGE 24H FORECAST VMAX ERROR ON THE EAST SEA
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Hinh 5. Phan bd sai s6 du bao cuong d6 ctia md hinh GFS tai cic thoi han du bao 24h, 48h va 72h

(Pon vi m/s).
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Hinh 6. Phan b sai s6 du béo cuong do ciia mo6 hinh GSM tai cac thoi han du bao 24h, 48h va 72h

(Pon vi m/s).
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Hinh 7. Phan bd sai s du bao cuong do cia mo hinh IFS tai cac thoi han du bao 24h, 48h va 72h

(Bon vi m/s).

4. Két luin

cau dang dugc ung dung trong nghiép vu du bao bao tai Trung tdm Du bao khi tuong thuy

Nghién ciru dd budc dau dua ra cac két qua danh gia phan bd vé mat khong gian sai sb
du bao béao trén khu vic Bién Dong giai doan 2012-2016 tir cac m6 hinh s6 tri quy m6 toan

van quoc gia hién nay. Mot s6 két qua chinh cho thay khu vyc bdo d6 bd vao cac tinh ven
bién Pong Bic Bo ¢o sai s6 10n lién quan dén cac con bio c6 qui dao di chuyén qua phia bic

dao Hai Nam (Trung Quéce), phia nam ban ddo L6i Chéu (Trung Quéc) trude khi di vao vinh

Béc Bo. Pbi voi cac con bio di vao cac tinh ven bién Bic Trung B va Trung Trung Bo ciing
1a khu vuc c6 sai sé du bao 16n, dic biét ddi voi du bao cuong do bao. Trong 3 mo hinh toan
ciu co thé thdy rd duoc sai s6 thdp nhit tir mo hinh IFS, véi sai s han 72h c6 thé tuong
duong han 48h ctia cac mo hinh con lai. Ddi véi sai sb cuong do bao, & han 24h va 48h co6 su
tuong dong vé sai s6 ciia mé hinh GFS va IFS trong khi GSM c¢6 sai s6 16n nhit lién quan
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dén khu vuc bong Bic Bo. O han 72h, md hinh GSM c¢6 sai s6 16n nhét lién quan dén khu
vuc ven bién Bic Trung B va Trung Trung Bo. Vé mit tin cdy, mo hinh IFS cho thiy rd rét
vé tinh 6n dinh trong sai sO & cac thoi han du bao khac nhau so voi cac mo hinh con lai. Vi
han ché vé& mit mau danh gia nén nhimg ket qua trén day la cac gia tri mang tinh trung binh,
qua d6 c6 dugc buc tranh so bd vE sai s6 du béo bdo phan bd theo khong gian trén Bién
Dong. Nhimg nghién ctru tiép theo s& dugc thuc hién véi lugng miu 16n hon va céac kich
thudc ludi xac dinh sai s6 khac nhau dé dua ra thém muc do tin cdy cua cac danh gia nay.
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Abstract: The article evaluates the spatial distribution of tropical cyclone (TC) forecast
errors in the Bien Dong Sea for the period 2012-2016 from global numerical weather
prediction models (the US GFS model and Japanese GSM model with 50km x 50km
resolution, the IFS model of the European Centre for Medium—Range Weather Forecasts —
ECMWF with resolution 14km x 14km). Using the US Navy’s Joint Typhoon Warning
Center (JTWC) best—track data, a grid with a resolution of 50km x 50km was set up to
determine the average error on each grid, thereby giving the spatial distribution of TC’s
forecast over the Bien Dong sea.
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