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Tém tat: Cac chi s6 nang lvong bdo da duoc cong dong nghién ctru béo st dung nhu: Danh gia nang
lwgng trong mua b&o, nghién ctru bé sung cho phan cap béo, du bao xu thé hoat dong clia bédo trong mua
bao, nghién ctru tac dong clia bdo va giai thich vé sy tac dong nong Ién toan cau dén hoat dong clia bao.
Bai b4o nham nghién ctru danh gia dién bién nang lwvong bao, Om kiém mdi quan hé clia cac dac trung khi
twong dén nang lwgng bdo va du b4o han mla vé hoat dong ciia bao trén Bién Pong bang cac chi s6 nang
lvong bdo. Bén canh d6, bai bao gigi thiéu cac phwong phap danh gia nang lugng bao dwa trén chi sé nang
lwvgng bédo va mot s6 wu diém, han ché va kha nang ting dung trong danh gia hoat dong clia bao trong mia

b&o trén Bién Dong.

Tir khéa: Danh gia nang lwgng béo, chi sé nang lwgng bao.

1. Mé& dau

Nhém téc gia Jia-Yuh Yu (2012) [3] cho rang
trong cac chi s6 danh gia nang lwvong bao khac
nhau thwong duoc st dung dé do hoat dong
bdo, "ap thdp nhiét d&i va bao (goi chung la
bao)" co |& 1a pho bién nhat, nhwng né chua c
s dong gop vé khia canh cwdng do va thoi gian
hoat dong cla béo, do d6 "ngay bao" thuwong
dwoc sir dung nhw mot sy hd tro cho s6 con
bédo. Thém nira, hau hét cac nghién clru da chi
ra moi quan hé manh mé gitra bién ddng khi hau
va hoat déng ctia bao theo mua, nhwng doi khi
két luan vé xu thé hoat ddng clia bédo co su khac
nhau trong cting mot thoi ky. Sw bat dong nay,
goi y thi€u mot sy hiéu biét virng chic vé cac
thwdc do hoat dong clia bdo dé dap trng véi ca
hai bién dong khi hau thuong xuyén va khong
thuong xuyén. Do dé, lwa chon chi s6 danh gia
nagn lvong bédo phu hop, mang onh dac trung
chung va dai dién tong thé cho hoat déng cuia
bdo (mot chi s6 phan anh tong thé ca vé so
lvong, cwong do va thoi gian hoat dong cla
b&o) la mong mudn clia cong dong nghién clru.
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Bén canh do6, danh gia nang lwgng bao vai nhiéu
chi s6 khac nhau s& thuan lgi hon trong viéc ho
tro dua ra nhirng két luan vé hoat dong ctia béo.

Gan day, chi s6 "nang lugng bao och lay"
( ccumulated Cyclone Energy Index- CE), do
NO (NaBonal Oceanic and tmospheric

dministrabon) dé xuat da dwgc st dung kha
pho bién trong cong ddng nghién ctu bao, nd
nhu mot thudc do bi€u thi tong thé vé hoat
dong clia bao [1]. Chi sd nay da dugc tac gia Jia-
Yuh Yu (2009) [3] dé xuét stra doi, goi la chi s6
R CE. Cung muc dich nhw  CE, tac gid Emanuel
(2005) [5] da dé xuat chi s6 m&i cho hoat dong
bdo dwa trén sy “©éu tan nang lwong” (Power
Dissipafon), tlr d6 mot chi s6 ©éu tan nang
lwuong don gian (PDI) da dwoc gi¢i thiéu. PDI
cling da dwoc tac gia Jia-Yuh Yu (2012) [3] dé
xuat stra déi, goi la chi so RPDI.

Nhém téc gia Carl Drews (2007) [4] cho rang,
mac du phéan loai bdo theo thang Sakr-Simpson
(SS) la rat hiru ich trong viéc truyén tai thdng 6n
dén cong chang, nhung gan moét s6 nguyén duy
nhat tir cdp 1 dén 5 cho tirng con b&do khdng
phai la mot co s& tot dé phan och thém. Mot
vi du & bai Tay Dwong (BTD) cho con bdo Mitch
va Ivan déu la phan loai cip 5 theo SS, nhung
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pro}le gi6 cla 2 con bao mo t& hinh &nh khac
biét; con bdo Mitch chi kéo dai modt vai ngay &
cuong do cao, sau do duy tri gié cap thap trong
thoi gian dai, trong khi con béo Ivan cé cuwong
do cao kéo dai khodng 10 ngay. Néu danh gia
chang theo phan loai la cdp 5, rd rang da lam
mat cac thdng ©n c6 gia tri. Trong nam 2004 va
2005, hoat déng béo kha cao va su tan phéa gay
ra cho bang Louisiana va Mississippi b&i con bao
Katrina da dan dén nhiéu mai lo ngai ctia cdng
ddng nghién ctru bdo vé onh hiéu qua cta phan
cap gi6 SS trong viéc canh bao dén cong ching
mot cach chinh xac v& 68m nang nguy hi€ém cla
b&do. Do do6, mot sb tac gia nhu Katherine (2008)
[9] va Powell (2007) [5] da dé xuét chi s6 Tich
hop déng nang(Integrated Kine©c Energy - IKE)
dé nghién ctru bé sung cho SS va thé hién su tan
pha clia bao.

Nhan thay, cac chi s6 nay, vira phuc vu ng-
hién ctru bao va phan och du bao xu thé nang
lvong cho mua béo, vira ¢ thé sir dung dé€ Om
kiém gidi thich tac dong cla su nong Ién toan
cau dén bdo va n6 da dwoc sir dung trong Bao
cdo danh gia lan thi tw ( R4) ctia Ban lién chinh
phl vé Bién doi khi hau (IPCC) nam 2007, muc
3.8.3 vé biéu hién cla bién do6i cta bdo nhiét
dei, trang 304 [14] va trong Bao cao Vé co s@
khoa hoc cla bién doi khi hau cta IPCC nam
2013, muc 2.6.3 vé bao nhiét dai, trang 216
[15]. Do vay, dé hudng téi muc Béu (rng dung
cac chi s6 nang lvong bio nham b sung thém
vé thudc do trong danh gia, nghién ctru mua
b&o, bai bao gi¢i thiéu céac chi sé nang lwvgng bao
da va dang dugc st dung trong nghién ctru, dy
b&o han mua vé hoat dong clia bao.

2. Phwong phap danh gid nang lwong bao
2.2.1. Cdc chi sé danh gid néng lwgng bédo

a) Nném chisé CE, PDI,R CEvaRPDI

+ Chi s6 Nang lwgng béo och Ity ( ccumulated
Cyclone Energy Index - CE):

Tac gia Bell va cong su (2000) [1], dé xuat
chi s6 “nang lwgng bdo och Idy” nham cung cép
mot thwdc do dinh lwong vé tong hoat dong clia
bdo, dugc dinh nghia la téng binh phwong tdc
do gio cye dai. BOng nang ti 1é v&i binh phuong
van téc, va bang cach cong cac nang luvong trén
mot s6 khoang thoi gian, nang lwgng och Idy
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dwoc Om thdy. Khi thoi gian cia mot con béo
tang lén, nhiéu gia tri dwgc cong lai va CE cling
tang, nhw vay bdo véi thoi gian dai hon cé thé
ochlily CEl&nhon déivéi bdo manh nhung co
thoi gian hoat dong it hon..

Li
ACE; =) (viu), W

Theo NO , chis6 CE la mot chi s6 nang
lwgng gi6, duwoc dinh nghia nhu 1a téng binh
phuong cla téc do gié bé mat cwc dai duoc do
V@i budc thoi gian 6 6€ng cho tat ¢ cac con bdo
khi chdng it nhat la cap bao nhiét déi (t6c do gid
>35 knot (18 m/s), hodc cao hon). Néu mot con
béo bat ky xay ra ngang qua cac nam thionh CE
cho cac nam trwéc do. Giatri CE thuwong duwoc
chiacho 10* Ponvijcta CE la10*knots?.

ACE, =107 (v2,,), )

Trong bi€u thirc 1 va 2: v__(t) la t6c dd gio
cuc dai tai thoi diém t; t la budc thoi gian 6 gio
clia so lieu quy dao béo; i bi€u thi cho mét con
béo; t,va t, la thoi gian bét dau va két thic clia
hoat déng con béo I; N la s6 con béo trong thoi
ky xem xét (thdng/mua/nam). Bonvicua CEla
Joules/kg, hodc knot?, hoac m?/s2.

Trong mét bai bao cua tac gid Carl Drews
(2007) [8] cling tham chiéu dén CE dwoc dé
xudt clia tac gia Bell (2000), nhung dua ra biéu
thirc onh nhu sau:

ACE = vi At 3)
time

bon vi CE ctia NO  thwong duwoc thé
hién 1a 10* knot?. Tuy nhién, theo téc gia Carl
Drews (2007), khoang thoi gian do 6 git’ la 8ém
an trong cac chi sé CE, va tac gia en rang cong
thirc nay la chua chuan. Theo tac gia, don vi
ctachisdé CE laknot?ngay vibaly do: 1) Nhan
manh rang CE |a och phan cla chudi thoi gian:
2) Bé sir dung mot don vi ©éu chuan thoi gian
(ngay); 3) Thuén lgi cho viéc str dung chudi thoi
gian ma khong phu thudc vao buwéc thoi gian 6
gi¢ (nhw dau ra md hinh c6 phan giai thoi gian
cao hon). D€ chuyén déi knot?-ngay, cong thirc
CEciaNO dwocnhan vei 4, ngay bao dugc

xac dinh y  dt.

+ Chi s8 Tiéu tan nang lwgng (Power Dissipabon
Index-PDI):




Tac gid Emanuel (2005) [6] da tham chiéu
t¢i chi s6 CE va cho rang trong mot con béo
on dinh t6c do sinh ra déng nang cling twong
dwong voi toéc d6 6éu hao dong nang va dua
biéu thirc “Tiéu tan nang lvong-PD”. Phuong
trinh vé PD nhu sau:

PD =2x[ [ pC, V| rdrdt @)

O day: C,la hé s6 masat (drag), o lamét do
khong khi, r 1a ban kinh, v'1a dé I6n téc do gio,
r0 la ban kinh ngoai, t 1a thoi gian hoat dong cua
bdo. Bon vi clia PD la (Joules) va n6 phan anh
tong nang lrgng 6&u tan trong ca thai gian hoat
dbng cla no.

Tac gid Emanuel (2005) cho réng cong thikc
(4) la kho khan trong viéc str dung di liéu lich st
san co, vi s8 liéu kich thuwdc bao it khi co trong
bd dir lieu. Mat khac, nghién ctru chi 6€t cho
thay pro]Jle clia tdc dd gi6 xuyén tam ndi chung
dong dang vé phuong dién hinh hoc, trong khi
moi twong quan gitra toc do gié cao va cac kich
thuéce clia con bao it khi dwoc biéu dién. Mat dd
khong khi bé méat khac nhau khoang 15%, trong
khi hé s6 ma sat dwoc cho la tang, nhwng chirng
lai & gi6 tdc dd gi6 vuot qua khoadng 30 ms™. Do
do, tac gia thiét rang kich thwéc bao ¢ dinh va
coi C, o 1a hdng s6, dan dén dinh nghia chi s6
“Béu tan nang lvong” (PDI) nhu sau:

PDI =[V’maxdr (8
L
por, =S Ar ©P)

Li

PDI, =Y (va, )t (69)

max
t

O day: v la toc do gio cuc dai tai thoi diém
t; t 1a budc thoi gian 6 gio clia s6 liéu quy dao
b&o; i biéu thi cho mot con bo, t vat lathoi
gian bat dau va két thuc clia hoat dong bao. Bon
vi clia PDI sé la m®/s? (cong thirc 5h).

Theo Ivaro Corrall (2012) [10], trung binh
C4c gi4 tri cha ban kinh gio t6i da cho bdo & Bac
Pai Tay Dvong = 35 km, khi dé, nang lvgng
©éu tan PD = 4,9.10° PDI. Diéu nay cho thay, néu
onh trung binh ban kinh gi6 cwc dai clia cac con
bdo & Bac Pai Tay Duong, thi gia tri trung binh
PDI sé khuyét thi€u 4,9.10°. Bon vi ctia PD sé la

(Joules) khi PDI la m®/s2. B6i v&i nhitng con bao
don & Béc Pai Tay Dwong, PDI khoang tir 5.108
dén 2.10* m¥/s?, wéc onh nang lwong Béu tan
la khoang t&r 3.10% dén 10%J, twong dwong tir
0,6 va 200 megaton (1 megaton = 4,18x 10%)).
Tuy nhién, pham vi thuc sw ctia bién dong sé 16n
hon, nhw sw thay d6i clia ban kinh da bé qua,
lam tang onh bién ddng clia nang lwgng 6éu tan.

Mac du theo tac gid Emanuel, don vi cla
PDI la m?/s? (cong thirc 5b), nhwng mot s6 cong
trinh nghién ctu st dung don vi la m3/s® (cong
thirc 5¢). Hai cach onh nay chi khac nhau mét
hang s6; néu onh PDI theo cong thirc 5b s& lon
hon PDI onh theo cong thirc 5¢ véi hang so 1a
21.600. biéu nay cho thay hai cach onh twong
dong vé mic dd phan anh cho hoat dong cua
bédo hang nam, chi khac nhau veé gia tri va don vi.

+ Chi s6 Nang lwong b3o tich liy stra doi
(Revised ccumulated Cyclone Energy - R CE)

Do cdu triic gi6 xuyén tam clia béo thay doi
dang ké tiy thudc vao curdng do bao, co thé dan
dén CE cho wéc onh gia vé hoat ddng clia béo.
PE khac phuc vin dé nay, nhdm tac gia Jia-Yuh
Yu (2009) [2] da dé xuéat stra d6i  CE, goi la chi
sOR CE.Chisd6R CE dwoc stra doi dwa trén ciu
trdc xoay Rankine.

2 (2-2a)

RACE =k = Yma| 1 T

mrv 2
T2

(6)

l-a

O day r ~ (khong thtr nguyén) biéu thi ban
kinh gi¢i han (cut-oT radius) ma tai dé nang
lvong gi6 duoc xac dinh. Hé s a, dwgc xac dinh
twr di liu quy dao bao, la thuéc do mirec dd bao
toan dong lwgng. S6 hang dau va thir hai trong
ngoac vudng clia cong thirc (6) 1a phan déng gép
tlr hoan lwu bén trong va bén ngoai ban kinh gié
cucdair .

So sanh cdng thtre (6) vdi cong thire (1) co
thé nhan théy rang chi s6 R CE cd mot ti 1& véi
chi s CE. Chi sd R CE thé hién gia tri dong
nang trung binh, la déng nang trén mot don vi
khoi lvgng (don vi sé la Joule/kg, hodc knot?,
hodc m?/s? gibng nhu  CE).

Dva trén cau tric xody Rankine, tac gia dua
ra bi€u thirc onh r “nhu sau:

Fe =V / V. )l/a (7)
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O day: V, la tdc do gid gioi han (cut-oT), néu
xem xét dién och hinh tron tai gio la 35 knot
(v, =35knot), r7 c6 thé onh toan theo biéu thirc
(7) v&i a = 0,51 cho viing Tay Bac Thai Binh
Duwong. Tir biéu thirc (6), ngoai trr o =1, R CE
mo ta moi quan hé phi tuyén gitarvav__ .

+ Chi's6 Tiéu tan nang lwong stra doi (Revised
Power Dissipadon Index - RPDI)

Cling nhu chi s6 R CE, nhém tac gia Jia-Yuh
Yu (2012) [3] ©€p tuc stra dbi chi s6 PDI v&ily do
twong tw  CE. Sw stra doi PDI cling dwa cdu tric
xody gi6 Rankine sira d6i, dan dén biéu thirc
twong tw nhw RPDI nhw sau:

I ) 2r(2:3'1)
=+

RPDI =k, = a2, 20 ©)
I"2 5 (2-30{)

O day: Cac ky hiéu dwoc st dung trong cdng
thirc (8) la gibng voi clia phwong trinh (6) va
tham chiéu giéng nhu R CE cho chi s6 nay la
“chi s6 ©éu hao cong suat dwoc stra doi”, goi la
chi s6 RPDI. Bon vi la m3/s? néu onh téng PDI
theo buéc thoi gian 6 gio gidbng nhw cong thirc
5b, va don vi la m%/s® néu onh RPDU giéng nhw
cbng thire 5c¢.

22

a) Phan och gié H*wind cia NO

b) Nhém chi s6 IKE, KE, TIKE va SHI

+ Chi sd IKE/TIKE (Track Integrated KineBc
Energy)

Xudt phat tir thyre t€, nhdm cac tac gia Powell
(2007) [5], dat van dé la tai sao bao Katrina & Dai
Tay Duong ¢ cwong dd yéu hon Camille khi do6
b6, nhwng lai c6 stre tan phéa Ién. Do do, nhém
tac gia da xay dwng chi s6 “dong nang och hop”
(Integrated Kine6c Energy, “IKE”). IKE dwgc onh
toan tir treong gié bé mét bang cach och hop
cac dong nang & muc 10 m/don vi thé och qua
cac phan clia khéi lwgng mién bao (v) c¢é chira
téc do gi6é (U), dV dugc lay tir phan och khach
quan trudng gié mién bao, don vi la Joule.

IKE =[,1/2pU%dV 9)

D€ onh toan IKE can s0 liéu tlr phan och gié
bdo H*Wind ctia NO , d6i v&i mbi anh gém
3 ban kinh (1 nm =1.852 km) tai cac t6c dd gié
34 knot, 50 knot, 64 knot theo 4 hwéng chinh
NW, NE, SE va SW (Hinh 1a), ban kinh gi6 cwc dai
(R_)vatdc do gio cyc dai(v__ ). MOt phan mém
onh toan IKE cling da duwgc xay dwng va och hop
trén webside, do do thuén lgi cho viéc onh toan
IKE (Hinh 1b).
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b) Phan mém onh toan IKE

Hinh 1. Vi du minh hoa cho phwong phap onh IKE [13]

Pé tao mot thuwdc do cho hoat dong va
nghién cru bién dong mua cla bdo & Dai Tay
Dwong, Misra va cac nha khoa hoc tir Bai hoc
bang Florida (2013) [11] da tham chiéu onh toan
twong tw  CE, va goi chi sb la “chi s6 ddng nang
och hop quy dao” (TIKE - Track Integrated KineGc
Energy).

TIKE =y (IKE, )t (10)
O day, i biéu thi cho mdt con béo; t va t,
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|a thoi gian bt dau va két thic hoat ddng bao.
TIKE cling c6 thé dwgc onh tly vao do phan giai
thoi gian hodc dwa trén sé liéu quy dao voi buéc
thoi gian 6 gio nhu CE.

+ Céc chi s6 KE (KineBc Energy)

V&i muc dich dwa ra phan loai bé sung cho
phan cdp SS va thé hién sy tan pha cuta béo,
nhom tac gid Katherine Maclay va cong su (2008)
[9] d& dé xuat chi sd KE. Cac thdng s chénh léch




KE theo thoi gian 6 ©éng la lién quan chat ché
v@icwong do. Bo Iéch KE theo budc thoi gian sé
B6t 10 sw thay ddi cau triic quan trong; KE nhiéu
hon (it hon) dugc cho la cwong do 16n (nhd)
theo thoi gian clta bao.

PE wdc onh KE tir mot mure don, tac gia xem
xét trong mot vong tron. Tong KE dwgc Om thay
bang cach och phan ddng nang cho mot phan tir
khéng khi don so véi khdi lvgng cta dia mong.
Viéc onh KE kha twong tu nhu IKE cla tac gia
Powell, chi khac & chd IKE dwoc onh toan trén
mot dién och Ién hon (Iwdi 8°x8°) str dung phan
och H*Wind, trong khi trwong gié phan och clia
KE la str dung s6 liéu tlr tham sat may bay (tir
tam bdo dén 200 km):

Az
KE :pOTIZ [2 (pr(u2 +v2)rdr9dz (11)

D@ liéu thu nhan tr tham sat may bay duoc
gid dinh la dai dién cho cau trac qua do sau
1 km va thuong c6 san cho khoang cach ban kinh
tir tam dén 200 km. Gia dinh mat dd khéng khi
trong khoi lvgng nay la nhé (p). Do dé, phwong
trinh (11) tré thanh:

KE =L [ 1 (49 )rardo (12

O day: KE la dong ning (don vi cla KE la
Joule) u lagié xuyén tam, v la gié 6€p tuyén, p la
mat do khong khi, r la ban kinh, 6 1a goc phuong
vi, va z la chiéu cao. Gi6 duogc gia thuyét la dai
dién cla cau tric bao dd day 1 km, vi vay Az la

Assignment of Intensity Points Based
on Max Sustained Winds
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1.000 m. Khoang cach xuyén tam ctia cac dir liéu
phan och ctia do tham bang may bay (Mueller,
2006) la 4 km, va goéc phuong vi la 22,5 . Tén
mién xuyén tam la ttr tam bao ra dén 200 km.

+ Chi sd HSI (Hurricane Severity Index):

Nham muc dich st dung kich thwéc trudng
gié dé bo sung thém vao phan cép SS phuc vu
dw bao bdo dé bd, nhém tac gia Hebert va cong
su (2010) [12] da dé xuat “chi s6 bdo nghiém
trong” (Hurricane Severity Index, “HSI”). Chi s6
HSI dwoc xac dinh dwa trén x&p xép 50 diém,
mot ntra dwa trén cudng do va mot nira dua
trén kich thuwéc tredng gié. Chi sd HIS la khdng
c¢d thtr nguyén, HSI Ién hon thé hién mic do
nguy hiém cao hon, cu thé onh toan la:

- Diém cuong dd bao (HIS intensity points)
duoc xac dinh: Néu V__ <30 knot, diém cuong
do HSI =0, Néu 30 knot < V__ <150 knot, diém
cudng do HSI =(V™/30)? va néu V,__>150 knot,
diém cwong do HSI = 25 diém (Hinh 2a);

- Ban kinh &nh huwéng dugc xac dinh:
Re=0,5xSQRT (RNE? + RSE? + RSW? + RNW?) theo
cac téc do gio 34, 50, 65 va 87 knot (trong do
RNE, RSE, RSW, RNW la ban kinh & cac géc phan
tw hinh tron phia Bong Bac, Pong Nam, Tay Nam
va Tay B&c), sau do gan mirc do tir 1-10 twong
(rng v&i toc do gid theo cac goc phan tw clia hinh
tron dua trén phéan och gié6 H*wind [13] (Hinh
2b). Tong s6 ¢é 25 diém/theo 4 toc do gié duoc
goi la diém kich thwéc (HIS size points).

HSI Size Point Thresholds
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- E =
===}

5%
5%

Effective Wind Fiel

o388888388

34 kts 50 kts 64 kts 87 kts

b) Anh hudng clia ban kinh triedng gio

Hinh 2. Minh hoa vé phuong phap onh chi s6 HSI [12]

2.2.2. Tinh toan hoat dong cua bao theo mua
dwa trén chi s6 nang lwvgng bao

DEé onh toan theo thang hodc mua, nam,
cong thire sé la:

CE=3" CE, (14)
O day: i la mdi con bdo, N la s& con b3o trong
thang/mua/nam duoc xem xét. Cac chi sd khac
cong onh toan hoan toan twong tw nhw chisd  CE.
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Theo tac gia Carl Drews(2007) [4], néu ching
ta thira nhan rang chi s6 CE la biéu thtrc phu
hop dé st dung cho danh gia hoat dong mua
b&o, thi nd co thé dwoc thé hién:

Hoat dong mua béo = S6 con bao x cwdng do

Ao 2

1

A

Thai gian (ngay)

Cuéng do (knot?)

A
,

x thoi gian hoat dong clla bdo  (15)

Mot vi du don gidn vé chisé CE (mua/nam)
la téng dién och theo ba con b&o (Hinh 3a), sw
chong chéo nhé gitra con bao s6 hai va ba la déu
dwoc onh.

A®

1 2 3

Cudmg 46 (knot?)

Cuong 4o
trung binh

} <~
.

/ Thoi gian (ngay)
TGHD trung binh

Hinh 3. Mua bé&o don gian véi 3 con bao trung binh [4]

Trong Hinh 3b, ba "con bao trung binh" giéng
hét nhau, c6 cung thoi gian va cwong do, nhung
dién och két hgp cda chang cling giéng nhu
trong Hinh 3a. Chlng ta c6 thé str dung Hinh 3
dé dac trung cho méi mua bo. Tir dinh nghta
clia tac gia Carl Drews (2007) [4], ta c6 thé biéu
dién cac thanh phan ciia chi s6 CE dudi dang
biéu thirc toan hoc nhu sau:

2 2 vd (1)
z D,

O day: i 1a mdi con bao; At 1a budc thoi gian
6 gio; D, la thoi gian hoat dong con bao thir i
(D|/24 se onh la ngay bdo); t ; va t, la thoi gian
bt dau va két thic hoat dong con bao thr i; D
la thoi gian hoat déng trung binh cho mua béao/
nam déi v&i N con bao; | la cwdng do trung binh
cho mua bao/nam.

CE dwgc onh tir bi€u thire 3 twong dwong véi:
CE (knot?-ngay) = Nx D (ngay) x | (knots?).

MOt cach twong tw cho ba thanh phan la N,
D va | cta PDI cling da duwoc tac gia Emanuel
(2007) [7] tach thanh cbéng thirc toan hoc nhuw
cong thirc 16. Cac chi s6 khac ciing tach tuong
tw nhw chis6 CEvaPDI.
4. Két luan

Trén co s& phan och va nhan xét cla cac tac
gid Camargo (2004), Jia-Yuh Yu (2009, 2012),
Carl Drews ( 2007), Katherine (2007) va Misra
(2013) cho thay:

+ Muc dich cua cac chi s6 nang lvgng bao la

D, =) At;D= DI
Z t NZ i

fo;
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bd sung thém vé thuwéce do phan anh cho hoat
ddng mua béo, ly do cac tac gia thuwong sir dung
cac chi sd nay, vi né la bién lién tuc, thuan lgi
trong viéc str dung chudi thoi gian va hitu ich
cho viéc onh toan twong quan va hoi quy vi cac
bién khi hau nhw cac chi s6 khi hau dai duong,
cac trwong khi ap, do cao dia thé vi,... viné la
bién lién tuc. Thém nira, n6 dugc onh tlr tong
cac cwdng dd bdo clia méi con bio theo budc
thoi gian 6 ©éng, cling nhu tét ca cac con béo,
do dé né thich hgp cho danh gia anh hudng cla
diéu kién khi quyén - dai dwong dén hoat dong
clia bdo nhiét doi;

+ Phuong phap onh todn CE, R CE, PDI,
RPDI don gian va dang dwoc st dung kha pho
bi€n trong nghién cru hoat ddng ctia bao & trén
thé gidi, ngudn sb liéu quy dao bao (best track)
dé onh toan céc chi s& nay la san cé cho khu
vuc Tay Bc Théi Binh Duong, do do co thé st
dung thuan lgi cho nghién ctru hoat doéng cua
bdo trén Bién Bong;

+ CE (PDI) lanang lwvgng gié bdo dwoc danh
gia & ban kinh gi6 cwc dai (noi Entropy tang
cha yéu & 16p bién), nhwng chwa xem xét dén
kich thuéc cua bédo. Chi s6 R CE/RPDI ¢6 xem
xét dén kich thuwéc bdo nhung cling chua xem
xét dén thanh phan bat dbi xirng clia cu trdc
béo theo chiéu ngang. IKE (TIKE), HSI da xem xét
dén kich thwéc va sy bat déi x(rng clia béo theo
chiéu ngang, nhwng ngudn s6 liéu phan och
vé ban kinh b&o cho khu vuc Tay Bdc Thai Binh
Duong la chua san co.
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Abstract: Cyclone energy indexes are used by the cyclone research community, such as cyclone energy
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assessments, addiGonal studies on cyclone classijcadon, predicBon seasonal cyclone acOvity, impact of
cyclone and global warming on storm ac6vity. The purpose of seasonal cyclone energy assessment, looking
for the relaBonship of climate characteris©cs to seasonal cyclone acovity and predicon of seasonal cyclone
acovity base on cyclone energy indexes. This paper presents the assessment methodsof cyclone energy base
on energy indexes and some comments on the applicability for East Sea.

Keywords: ssessing cyclone energy, cyclone energy index.
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