
NGHIEI\ cuuNA}rc Luol{c BAr 6N ou'ur cuA
. .? --'^ 

t 
-_ - 

)

I<rrr ar-l\iEl,{ TRONG QUAI{ rm AC HIFN TuoI\G
\- K --- 

---{- 
',

TTIOI UET NGIX TUPU PHA O VIET NAI\4
v 7- -,d - -a 

2  

BAI\G SU DUNG SO LIEU THAM KFIONG

rq€u r{ >ol, v0 THA{H nir.rc, PHAM rru m H,it'lc

t. uo oAu

Su ph6ttridn ddi luu dm - ddi luu sau c6 vai trd
quan tro.ng trung tllm trong chu trinh ndng lugng

khi quydn, ln bidu hiOn co s6 cfra dOng lu. c hoc khi
quydn n6i chung vd dQng lu.c hoc cfia xo6y thu8n

nhiQt d6i - b:io, mua, giong, ldc... n6i riOng. Tuy

vly ddn nay hidu bidt cria con ngudi vd cic qu6

trinh vlt l9 gdn lidn v6i ddi luu dm vd tuong t6c

gifia chfng vdi ddng quy m0 lcrn vln chua hoin
chinh, n€n bidu di€n chfing trong c6c m0 hinh khi
quydn cdn rdt xa so v6i mong mudn vi cAn du'qc

tt1ng budc hoin thiQn. Van de ndy d4c biQt quan

trong ddi vdi dr; b6o thdi tidt nhiet d6i, tong c6c

m0 hinh mo ph6ng quy m0 vila, vi trudc hOt trong

c6c mo hinh m0 ph6ng xo6y thu0n nhiQt d6ti.

Trong ba nim gdn d0,y (1997-1999) thdi tiet vn

khi h$u trOn toin cdu n6i chung, khu vu.c ta n6i

riOng c6 nhidu bidn dO.ng. C6c hiQn tugng thdi tidt
gin tidn v6i ddi luu dm nhu mua l&r, b6o, lii lut
phdt tridn m4nh, nhidu vd t4p frung chir ydu vio
cucii mia tren mOt n&a ldnh ttrd phia nam cfra ViOt

Nam. TrOn nhi€u vung kh6c cfra db't nu6c gi6ng,

ldc c0ng ho4t dO:rg nhidu. C6c phuong ph6p dq

b6o cfing nhu danh gi6 kdt qui cfra ta hiQn nay chri

ydu dua vio thim s6t m4t da't trong lic su ph6t

tridn ttroi tidt dia phuong & nhipt ddi c6 quan hp

chdt ch6 vdi cfit truc thing d(mg cria khi quydn.

NghiOn ctu m0 hinh h6a sd cho thdy, c6'u trfrc

cfra c6c hQ thdng ddi luu s4u phr,r thuQc vio gi6 fi
vd cdu trtc ctra profin d0 d(rt gi6 thdng dtrng ct)ng

vdi gi6 tri cira n6ng luong bdt dn dinh bidu di6n

qua tham sd ttrd nang ddi luu khi neng (CAPE)

trong moi trudng xo6y ph6t tridn' Ddi luu stu gAy
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mua trong tdng ddi luu nhiot d6i phu thuoc chii
ydu vio su cung cdp kh0ng khi dm trong lcrp khi
quydn 50G1000 m thdp nhdt (B.8. Mapes, 1993).

Vi v0.y cac nghi€a cuu tr6m s6t cfra c6c hQ thong

ddi luu thudng bidu di6n gi6 tri x6c dinh duo. c cria

CAPE vd c6n ddi luu (CIN). Dey ld nhiing dic
tnrng cfra moi trudng xo6y. Nhidu cd quan du b6o

thdi tidt tren thd gi6i ra't quan t0m ddn gi6 tri cfra

hai d4i luong ndy trong du b6o nghiOp vu hing
ngiy. Tuy nhion chfng ra't nhay dtii v6i nhiet d0

vi d0 dm tuong dtii cria phfu t& khi nAng lOn

(Mapes vi Houze, 192). Vi vQy dd xic dinh dirng

CAPE vd CIN ddi h6i tnroc hdt phei c6 thdm s6t

ttring ttung ddy ilqc trong l@ khi quydn duoi cing,
vi sau d6 phii c6 mO hinh vd chuong trinh tinh

tudng tng chudn x6c. Vi 16 d6 trong nghiOn c(ru

ndy chirng toi c6 thd tinh CAPE vd CIN ti sd lieu

th6m khOng nhen du-d. c bing hQ thdng thidt bi mdi

cia cic tr4m TAn Son Hod (Tp Hd Chi Minh)' Dn

Ning vi Lnng (Hd Noi) trong thoi ki 1997-1999

bing chuong trinh tinh hiOn dai cfra K. Emanual,

va duo.c R. Smith vi Nguy6n Vin Sang phit tridn

(PROGRAM KCAPE).

lt. co sd lf rnurdr

I. Lu. c ndi va d4nh gii Iu. c ndi

x6o trQn r,Q) vd6p sudt p nhu bidu di6n dudi day :
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!
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p"-p,T.(p),r.(p)

0" =const=0"1q-

r = rr(T,p)

LCL --* e r.(Trg.,pr.cr-)

0 = const

r=ri
pi,Ti,ri-_00=To(y'/p)

[,rrc ndi tinh cho m0t ddn vi khOi lucrng t6c d0ng
lcn phdn tfi tai muc III x6c dinh b&i

b = _E@_ p)/pp (l)

Ndu 6p dung phuong trinh trang th6i cho khOng
khi mAy lp = pfioT*l vd kh6ng khi chua bdo hda
[p = p.RaT""], rrong d6T,old nhiet d0 mAr d0 cira
phAn tfr, T"" le nhiet do io cfia mOi trutrng vd R6 -,

heng sei chdt khi riOng cria khOng khi khO, ra s€ c6 :

b = g(Tm - T"")/T"" (Z)

6 day T"" = T"(l + er.) vd T. = (1 + ero)/(l * rr" ),
trong d6 e = 0,61, rr, l|,t] sd x6o hOn tdng c0ng

cria lugng nudc trong phdn t& khi ,vi Te la nhiCt dO
phAn tfi khi tai mu. c IIL Nhu vey dd tinh duo. c b ra

cAn tinh duo. c ba dai luong T 
o ,/ p,rr,. O Aay cdn

phan biet hai trudng hqp :

a) Ddi voi qrta trinh chua bdo hda: tu I ddn
II nhiet dO.thd vd tf sri x6o hOn hoi nudc bio
toin, ta co

T* = 0,(p / p')* (1+ t,) (3)

b) Ddi voi qul rrinh ruing bdo hda: tr) II ddn
III neu phAn tri nang khOng x6o tr,On vcd rrOi rrudng
xung quanh fti nhiet clo thO tuong duong cia n6 0"
b6o toin va f sO x6o rOn hoi nuoc b6o hda r,(I.p)
ciing bio toan, khi d6 nhier dQ fte ruong duong
thu&n nghich x6c dinh rheo Srnith (1997):

t, = r(t)^4 
t(c 

071 
+ c LU ) 

"-rlnp] *,

vd t6ng luong nu6c cria phdn tit r, = 11 ; pa Id 6p
sudt ricng cfia kh6ng khi kho. N€'u coi tdici nuoc
ngmg kOt roi ngay khi n6 rao thinh thi d. s6 ld
nhietdOthdtuongduong gii vd x6c dinh bing cong
thfic kinh nghi€m chinh x6c hon ciia Bolton (19g0)

hong cAc cOng thtc trOn p do bang mb ,vh, T ,rr,
p rct x6c dinh b&i

I r t'- '-'1-l
Tt.t-r.=l _i_*JJvLLru)l +s6, (6)

lTd -s6 800 I '

7 a '.028s4/(1-028r)lnlo*=r1-' 1 x' \p )

* .*o[,rr . o t*t(ff-r rr}

pLCr =o'*o[* h(rLct,il] (i)

(s)

O dayp* ld 6p sua't muc xem x6t,thuong nhan gi6 tri
1000 mb,Iivifd - nhicrdo vi nhi€r d0 didm suong
cria phAn tfr chua bdo hda, do bang dO ruyCt d(ii.

2. Ndng luong bet dn dinh vA d6i Iw
Phuong ph6p chung nghiOn cr?u d0 dn dinh khi

quydn dcfi vdi deii luu ld d6nh gi6luc ndi cia mot
phAn trl khi di dong hOn qudng dudng x6c dinh
trong qu6 trinh thuAn nghich hay doan nhi€r gid,.

ThO ndng ddi luu khi nang (CAPE) ld teing
nang luong tinh cho mOt don vi khdi luong s6 duo. c
gi6i ph6ng khi phdn tfr trugt tu mOr muc dd cho
trong khi qriydn deh mr;c doi luu tu do vd sau d6
nAng doan nhiet hoac gi6 doan nhiOt ddn muc ndi
phicm dinh (LNB) nhd luc ndi cfia n6 md khong
x6o trOn vdi mOi truong xung quanh;

cApEi =t'fr.or, (8)

trong d6 F li luc tinh cho m0t ddn vi khtii luong
t6c dOng lOn phdn t& vd dl ld vecto don vi doc theo
tuydn di dOng. Vecto luc F n6i chung bao gdm hai
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thdnh phdn : thanh phdn thang dfng sinh ra do luc
ndi va thanh phAn ngang sinh ra do gia toc Coriolis
niy sinh trong khi quydn ti 6p. & day ta quan tAm

ddn thdnh phAn thri nhAt vi do d6 sE c6

CAPEi

trong d6 z ld vecto don vi theo chidu dfng (doc

vectd trong luc). Thay luc ndi b bing (l) v6i
a=Il p (9) setrdthanh

cAPEi ='!,r(",;;"')* (ro)

Trong trudng hqp thta nhAn m6i trudng 6 trong
cAn bing thriy tinh thi

nAng phdn til dcn LFC crja n6 vd ndng ludng ndi
khi nang gif,a gifra LFC vi muc ndi phidm dinh
(LNB). Chtng duoc goi li ving Am vi ving duong
tuong fmg (NA,PA) trong mOi trtrdng:

-T-)dln n
vt

NA,=-lRuQoo
D{

(e)= lbdz,

p{

PA, = [ Rd(Tp
pn

( 13)

(14)

PI

CAPEi = I@o-a)dp,
pn

trong d6 a, vd ao ld thd tich riOng cria phdn tfi vd

ciia mOi trudng khi tuong tng. p, vd p,, ld 6p sudt

tai muc phAn tfi xua't ph6t vi tai muc ndi phiem

dinh cria n6 tuong fng. Ndu ding dinh luAt cria

chdt khi t!'tuong thi (ll) lai c6 thd vidt lai du6i
dang sau

Nhu vay CAPE1 t! tc v0i dion tich duo. c bao quanh

bdi c6c dudng cong nhiOt d0 cira phdn ttr vi cira

mditrudng.

Didu ki0n tiOn quydt dd c6 ddi luu dm manh ld

tich lfiy duo. c CAPE lon. Nhfrng di€u kiOn khi
tuong dua ddn cdu trdc nhiOt dOng th6ng dimg c6

CAPE l6n phu thuOc vdo su phan bd cu thd ciia
nhfing dac didm vst lf met trii vd dia hinh. Vtrng

gita vinh Mexico vd sa mac cao & Bdc Mexico vd

TAy narn My le ving didn hinh c6 CAPE lon vd

do d6 li vtng ciia su ph6t tridn giOng cu. c m4nh

trcn thdgidi.

Trong khi quydn b{t dn dinh didu kiOn, c6c

phdn tii be't dn dinh thd n6i chung s€ c6 ndi am

hong phdn du6i ciia mOi trudng tru6c khi tr6 thAnh

ndi duong trcn mu. c ddi luu tu do (LFC) crja n6. Vi
vAy cdn x6c dinh ri0ng biQt thd nang cdn ttridt Ad
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-T*)dln n,

saocho CAPEi- PAi- NAi. O dty Prld6psudt
trOn LFC.

MOt hi€u ftng quan trong cia doi luu mua ld
sinh ra ddng gi6ng dua ddn mua s6 bdc hoi trong
khong khi chua b6o hda hay tan trCn mu. c bdng.
Th€'ndng ddi luu ktui ndng cia dbng gidngkhi d6
se ta

PN

DCAPEi= IRd(TF-T*)dlnP ' (15)
Pp

trong d6 p" ld 6p su{t tren muc mi 6 d6 phdn tri
b6t ddu ha xuong, ttc ld b5t dAu dat luc ndi am.

DCAPE tang cDng vdi gidm dO dm tuong d6i ciia
phdn trl & trang th6i ban ddu. Thu. c td ld beic hdi
khong di dd duy tri bio hda cho phAn tfi trong su6t
qu6 trinh ha xudng, nen ta c6 thd coi DCAPE ld
gi6i han trOn cia nang luong dong gi6ng c6 thd c6.

Tri gi6 ciia DCAPE phu thuOc rdt nhay vdo t(ing

lucng mua thuc su dI bdc hoi.

Trong trudng hqp khong tdn t4i d0 dft gi6 nen

thi chinh thd nang ddi luu khi nang sE chuydn

thdnh d0ng ndng cuc dai cria phdn tu . Ifti d6 sE

x6c dinh duo. c toc do thing d(mg cuc dai trong khi
quydn cria ddng thang

w^ = J-zclpo ,

vi cria ddng gi6ng

(l6a)

-w,n"* =I2DCAPE . (16b)

Tri s0 cria tdc dO gdn v6i cilc gi6 tri niy c6 khi dat

duo. c trong nhfing con giOng dt dOi, nhung thuc t0

chtng thudng nh6 hon nhidu do thudng hinh thinh
gradien khi 6p thang gi6ng nguo. c lai, vi do d6 lim
lodng luc ndi cfing nhu dong luong vi su x6o trOn

cria khOng khi mOi trudng.

(11)

/I

1APE, = I Rd(TpP -T*)dln n {02)
Pn
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3, Phtn tich kQt gui nhfln dw.c cia CAPE ud

CIN theo sA'Iifu thdm khdng crta Vi€t Nam

Dd nghien cfu ndng luong bdt dn dinh cfra mOi
truong khi quydn ren lenh thd Vigt Nam c6 quan
hQ nhu the ndo v6i su ph6t tridn c6c hiOn tuong
thdi tidt nguy hidm cfra ba nim 1997-1999 chtng
tOi dd sfi dung chuong trinh m0 hinh tinh crja K.
Emanuel & R. Smith dd tinh gi6 rri cfra CAPE vi
CIN ti tAp sd lipu thim khOng 07'h s6ng hang
ngiy cria : thang l0 vd 1U1997, th6ng l0 vd
I l/1998, th6ngl0/199 6 ba tram T8n Son Hod
(Tp HCM),Dn Ning vd Leng (He Noi). Day ld thdi
k! truoc hodc trong hoat dOng tan ph6 dec biOt manh

cria nhilng con bao cufii mia trong ba ndm qua.

NhAn x6t chung dAu tiOn tD nhiing kdt qui nhan

duo.c li gi6 tri CAPE vdo thing l0 vd 1l it clba
tram cfra 3 ndm 1997-1999 ddu rdt l6n, trong d6
gi6 tri CAPE & He Noi vd Thinh phd Hd Chi Minh
hdu nhu luon luOn l6n vuot hin so v6ri 6 De Neng.

Quan hO niy bQc lQ d4c didm khO 16 rct 6 Dd Ning
vio mia ndy so v6i Tp HCM vd He NOi. Gia tri
CIN nhln duo.c 6 dly n6i chung nh6 hon quy luAt
vd do d6 khong duo. c trinh bAy chi tidt & day.

Gie hi cria CAPE trong l6p 00-100 m crja
thAng l0ll997 & ba tr4m nghiOn cfu cho trong
bdng L Gie tri nhan duo. c cia CAPE 6 dty nhin
chung tr€n toan linh thd Vict Nam thuc su cu. c l6n,
vdi cuc tri 4132 J/kg & Ha Noi, 3013 JAg 6 Thanh
pho H6 Chi Minh vio ngdy 23110/1997. Theo
Hofton (1992) gi6 tri didn hinh c&a CAPE hOn bidn
nhiOt d6i vdo cd 500 J/kg khi nhigt dQ ph&r trl lctn

hon nhiet d0 mOi truong khoing 1-2 K, vi trong
nhiing didu kiOn xo6y thufln gay git gitra midn t4y
ctia B5c M! gi6 tri CAPE dat tdi 2300-3000 J/kg
khi nhiQt d0 phdn trl lon hon nhiet dO mOi truong
cd 7-10 K.

Kdt qui thdng kO trong bdng 2 cho ta thdy tdng
gi6 tri CAPE cfia th6ng lO/1997 & Tp HCM d4t ddn
59007 J/kg, vd 6 Hi NOi 58404 J/kg, trong d6 6 Tp
HCM ci 3l ngdy cfra th6ng 1011997 ddu c6 gi6 ni
ciia CAPE & mat ddt lon hon 5m J/kg, vdi trung
binh ngdy cia giir hi CAPE o m4t da't ld 1884 J/kg
& ga Noi, rr94 JRc & De Nens vd 1906 Jftg 6 Tp
HCM. Chirng c0ng rdt ldn so v6d thdi kj tuong
ring cfra nam 1998 (bdn7 3)

Th6ng 10/1997 la thdi k! tru6c con bdo sd 5
(LINDA 9726)hoat dong tu 3ll10 den 3/lllt997,
mOt trong nhilng con bdo tdn ph6 gdn nhd manh

Bdng L Gtd tr! CAPE trung blnh trong I@ OO-1OO m,
thCng 10/1997 ( Jlkgl

Ngiv IAng Dd Ning Tln Son Hod
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nh{t trong gdn mOt thdkf qua 6 Nam BO vi Nam
Trung BQ. Nhtng gie hi ldn phi thuong cria CAPE
hOn dAy vdo trudc thdi k' bdo dd b0 cho ta suy
nghi vd didu kiOn b{t dn dinh manh tren ddt lien
nhu vay rdt ttruen loi cho bdo ph6t tridn, dac biet 6
ving ttd b0 cria n6. Hi NOi nim hrdng ddi xa ving
hoat dOng vi dd bO cfra con b6o s0 5 ndm 1997

nhung cflng c6 tdng th6ng cria CAPE (58404 J/ke)
rdt lon. Ddi chidu su bidn ddi theo ttrdi gian cfra

CAPE v6d sd liOu quan tr6c c6c hiOn hrdng thdi det
khu vuc He Noi ch0ng toi th{y, gi6 tri cria CAPE
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c6 quan h0 v6i hoat dong cGa giOng vi mua rio
manh & day tr) 12 d€n tglto/1999.

MOt quan he ffcrng tr; ciing tim thdy tt tinh
to6n ruong frng cho thdi ky tru6c con b6o sd 9 dd
b0 vdo mi€n Trung fi l7-201101t999. Kdt qui tinh
to6n cho th{y, gi6 d CAPE rdt l6n tren toan ldnh
thd til dAu th6ng 10, t:ing dah vd dat cuc rri tru6c
khi b6o tien ddn vio ddt lidn : 6 Ha Noi CApE dat
cuc dai 6605 J/kg 6 mat ddr, vd 36g8 J/kg rrong
lop 100-500 m vio ngdy l4/l}lt999, v6i 16 ngiy,
chii ydu trong nrla ddu cia th6ng 10, c6 gia fi
CAPE lon hon 500 J/kg. Ciing vdo ngdy t4llO gi6
tri CAPE o Dd Ning dar cuc dai d mit ddr la 1946
J/kg, trong |a'p 100-500 m 1006 J/kg, vd v6i 22
ngiy c6 gie tri CAPE 6 mat ddt lon hon 5@ J/kg ;
trong lirc d6 tai Tp HCM cic gi6 hi nrong ung cria
CAPE dat cuc dai +005 J/kg vi 2880 J/kg vdo ngdy
I l/10, vd v6i 29 ngdy c6 CAPE lcrn hon 500 J/kg.

Bdng 2. Tdng th6ng vi trung btnh ngiy 6 mft ddt
vi trong l6p 0-500m cia CApE (Jkg) - f99Z

Thing l0vi ll nam 1997

tang Dd Ning T0n Son Hoi

Tdng th6ng

Bdng 3. Tdng thing vd trung binh ngiy 3 mit dft
vA trong l6p 0-500m c0a CApE (J/kg) - 1998

Th6ng l0 vi I lnam 1998

t,6ng Di Ning Tan Son Hoi

Tdng th6ng

Mat d{r 14106
6619

18918
25935

473t3
27446

26250Ldp 0-500
9932
r 803

r2347
16758 I 1978

Trung binh ngdy

Mat ddr
455 610
221 864

1520
915

r^6p 0-500 t::f

. ^ 
n.ghi ghfr bing 2 vi 3 : ddng trOn, tri sd th6ng

l0 I ddng du6i in nghiOng : tri sdth6ng I i

T6m l duoc cria nlng
luong bdt khi quydn nen
toin lflnh bio dd bo vio
nudc ta trong 3 nAm qua (dAu thang ll/1997,cu6i
th6ng I U1998 vd gi0a th6ngl0/l99) ta nhan duoc
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SUMMARY

Study on the atmospheric Instability Energy in
relationship with disasters phenomena developing in

Vietnam by using sounding data

The development of moisture convection plays
a central important role in atmospheric energy
cycle. lt describes the fundamental dynamics of
the atmosphere in general, and the dynamics of
convective storms as tropical cyclones- typhoons,
stronge precipitation, thunderstorms, tomados... in
particular. Therefore, calculating the instability
energy by using sounding data in Vietnam
becomes specially important.

In this paper the authors have calculated the
convective available potential energy (CAPE) by
using sounding data of Tan Son Hoa, Da Nang and
Lang stations during the period of October-November
of 1997-1999. Our sesults showed an absolute
maximum of CAPE of the above mentioned period
over Vietnam, specially Ho Chi Minh City, develo-
ping befor the landfall of the typhoon LINDA 9726.
The calculated results suggest a relationship
between CAPE values and evolutions of disasters
phenomena over Vietnam.
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