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NGHIEN CU'U NANG LUONG BAT ON DINH CUA
KHf QUYEN TRONG QUAN HE VOl CAC HIEN TUONG
THOT TIET NGUY HIEM PHAT TRIEN & VIET NAM
BANG SU DUNG SO LIEU THAM KHONG

KIEU THI XIN, VO THANH HANG, PHAM THI LE HANG

. MO PAU

Su phat trién d6i luu 4m - d6i luu sau ¢ vai tro
quan trong trung tam trong chu trinh nang lugng
khi quyén, 1 biéu hién co sd clia dong luc hoc khi
quyén ndi chung va dong luc hoc cla xoay thuan
nhiét d6i - bdo, mua, giong, 16c... ndi rieng. Tuy
vy dén nay hi€u biét clia con ngudi vé cic qua
trinh vat 1§ gin lién véi ddi lwu 4m va tuong tac
gifa chiing v6i dong quy mo 19n vin chua hean
chinh, neén bi€u dién chang trong cdc mo hinh khi
quyen con rat xa so v&i mong muén va cdn du‘oc
timg budc hoan thi¢n. Vin dé nay dac biét quan
trong d6i v&i du bao thdi tiét nhi¢t ddi, trong céc
mo hinh mo phéng quy mo vira, va trudc hét trong
cic mo hinh mo6 phong xoay thun nhiét déi.

Trong ba nam gin day (1997-1999) thai tiét va
khi hau trén toan cdu néi chung, khu vuc ta nobi
riéng 6 nhiéu bién dong. Cac hién twong thai tit
gén lién v&i d6i lvu &m nhu mua [6n, béo, 1T lut
phat trién manh, nhiéu va tap trung chi yéu vao
cu6i mia trén mot nira 1anh thé phia nam cia Viet
Nam. Trén nhiéu viing khac cia d4t nu6c giong,
16c cling hoat dong nhiéu. Cic phuwong phap du
bao ciing nhur danh gia két qua cla ta hién nay chi
yéu dya vao tham sat mat dat trong lic su phat
trién thoi tiét dia phuong & nhiét d6i c6 quan hé
chat ché véi cdu tricc thing dimg ciia khi quyén.

Nghién ctru m6 hinh hoa s6 cho thdy, cu triic
cla cac hé thOng d6i lvu sau phy thudc vao gia tri
va c4u tric cua profin d6 dit glo thing dimg cing
vOi gia tri clia ning lugng bat 6n dinh biéu dién
qua tham s6 th€ nang d6i luu kha nang (CAPE)
trong moi trudng xody phat trién. Ddi luu sau gdy
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mua trong tdng d6i luu nhiét d&i phu thudc chu
y€u vio su cung cép khong khi 4m trong 16p khi
quyén 500-1000 m thdp nhat (B.E. Mapes, 1993).
Vi vay cac nghién ciru thim sat clia cac he thong
d6i hru thuong biéu dién gia tri xac dinh duoc cha
CAPE vi c4n d6i luu (CIN). Day 13 nhimg dac
trung clla moi truong xody. Nhi€u co quan dy bao
thoi tiét tren thé gidi rat quan tam dén gi tri cha
hai dai lwong nay trong du bao nghi¢ép vu hang
ngdy. Tuy nhién ching rat nhay d6i vi nhiét do
vid d0 4m wrong d6i cha phdn t& khi nang lén
(Mapes va Houze, 1992). Vi vay d€ xac dinh ding
CAPE va CIN doi héi truc hét phdi c6 tham sat
thing dimg ddy dic trong 16p khi quyén dudi cing,
va sau d6 phdi c6 mo hinh va chuong trinh tinh
twong tmg chufn xic. Vi I d6 trong nghien ciu
nay ching toi c6 thé tinh CAPE va CIN tir s6 lieu
tham khong nhan dugc bing hé thong thiét bi moi
cha cic tram Tan Son Hoa (Tp H6 Chi Minh), Da
Ning va Lang (Ha Noi) trong théi ky 1997-1999
bang chuong trinh tinh hién dai cua K. Emanual,
va duoc R. Smith va Nguyén Vin Séng phat trién
(PROGRAM KCAPE).

IL. CO SO LY THUYET
1. Luc ndi va dinh gi4 luc noi

Mot phin tir khi chua bio hoa 6 nhiet 40 7' va
ty s6 x40 tron r; trugt tir muc I co 4p sudt di qua
muc ngung két nang (LCL) II - noi phén tf dat bao
hoa co ty 6 xdo tron r = r(Trcy. prey) dén muc 111
ndm phia trén LCL. Qaa trinh nang xdy ra trong
moi trudng chua bdo hoa c6 nhiét do T,.(p), ty s6
X40 tron r,(p) va ap suit p nhu bidu dién dudi day :



I 0 P—pP—p. TP
0. =const=0,4
r=r,(T,p)

. . LCL —» r=1,(Tyq.Pra)
6 = const
I=r

P Tt — 6, = To(p*/p)

Luc ndi tinh cho mot don vi khéi luong tac dong
len phdn tif tai muc III x4c dinh bdi

b=-g(op- pip, (N

Néu 4p dung phuong trinh trang thai cho khong
khi may [p = p,R ] va khong khi chua bio hoa
[p = paR4T ], trong d6 T, 12 nhiét do mat do cha
phdn ti, Ty, 1a nhiét d6 do clia moi truong va Ry -
hing s6 chat khi riéng ctia khong khi kho, ta s& c6 :

b= g(Tpp - Tva)/Tva )

8 day Tva =Tu(1 + er) VA Ty = (1 + er)/(1 + Ty ),
trong d6 € = 0,61, rr 1 ty s6 x4o tron téng cong
clia lugng nudc trong phén tir khi ,va T, 12 nhiét do

phdn tr khi tai myuc III. Nhu vay dé t1nh dugc b ta
cin tinh dugce ba dai lugng T Y A O day cdn
P

phan biét hai truong hop :

a) Déi vdi qua trinh chua bdo hoa : tir 1 dén
II nhiét do th€ va ty s6 x40 tron hoi nudc bio
toan, ta c6

Ty =6,(p/ P ) (+er,) 3)

b) Dot voi qua trink ndng bdo hoa : tx I dén
III néu phén tir nang khong x4o tron v&i moi trudng
xung quanh thi nhiet do the twong duong cia nd 6,
bio toan vi ty s6 x40 ron hoi nudc bio hoa 1,(T.p)
ciing béo toan, khi d6 nhiét do thé twong duong
thuan nghich xac dinh theo Smith (1997) :

« \Rq Nepg+cprr) I
96 =T _}7_ exp %vr_ (4)
P4 (cpd +c,rp)T

va téng luo‘ng nudc cha phin t r, = r, ; Pd 1a 4p
sudt rieng clia khong khi kho. Néu coi tat ca nuéc
ngung keét roi ngay khi né tao thanh thi 6, st la
nhiet d¢ the twong duong gia va xac dinh bang cong
thirc kinh nghiém chinh x4c hon ciia Bolton (1980)

1\ 0.2854 /(1-0.287)
J x 5

p
6,, =T] £=

X exp{r(l +0.8 lr)( :;376 - 2.54]},

LCL

4
trong cac cong thirc trén p do bang mb ,va T, ,
Prci  Xac dinh béi ,

-1
1 (T /T,)
Ty = + +56, (6
% {Td -56 800 s
PrcL =P exp{ (7, /6 )} @)

O day p*1a &p sudt muc xem xét, thudng nhan gia tri
1000 mb, T vaT, - nhietdo va nhiét d6 diém suong
ctia phén tir chua béo hoa, do bing do tuyet dai.

2. Ning luong bit 6n dinh va dof luu

Phuong phép chung nghién citu d6 6n dinh khi
quyén d6i voi doi luu 12 danh gia luc néi clia mot
phén tit khi di dong trén quang dudng xac dinh
trong qua trinh thuan nghich hay doan nhiét gia.

Th€ nang d6i lwu khd nang (CAPE) 1a téng
néng luong tinh cho mot don vi khéi luong sé duoc
gidi phong khi phidn o truot tir mot muc da cho
trong khi quyén dén muc d6i luu tr do va sau do
nang doan nhiét hodc gid doan nhiét dén muc ndi
phi€m dinh (LNB) nh¢ luc ndi clia n6 ma khong
x40 tron voi moi trudng xung quanh.:

LNB

CAPE; = [F.dl, (8)

trong do6 F 14 luc tinh cho mot don vi khéi luong
tac dong len phin tir va d! 12 vecto don vi doc theo
tuyén di dong. Vecto luc F ndi chung bao gém ‘hai
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thanh phin : thanh phin thing dimg sinh ra do luc
ndi va thanh phin ngang sinh ra do gia to¢ Coriolis
ndy sinh trong khi quyén ta ap. & day ta quan tam
dén thanh phén thir nhat va do d6 s& co

; LNB
CAPE, = [bdz, ©)

trong d6 z 1a vecto don vi theo chiéu ditng (doc
vecto trong luc). Thay luc n6i b bang (1) véi
a=1/p (9) s&tréthanh

a

INB (o, —-a,
CAPE; = [g| £ sz. (10)

Trong trudng hop thra nhan moéi trudng & trong
can bang thiy tinh thi

bpi
CAPE, = [(a, -a,)dp, (11)
Pn

trong d6 @, va a, 1a thé tich rieng cta phan tir va
clia moi trudng khi twong @ng. p; va p, 1 ap sudt
tai muc phdn t& xudt phat va tai muc ndi phi€m
dinh cta né twong ttng. Néu dung dinh luat cla
chit khi 1 tudng thi (11) lai c6 thé viet lai dusi
dang sau

Pi
CAPE; = [Ry(T,, T, )dInp (12)
Pn

Nhu vay CAPE; ty 1& voi dién tich dugc bao quanh
bdi cac dudng cong nhiét do cta phén tr va cla
moi trudng.

Diéu kién tien quyét d€ co6 d6i luu 4m manh 13
tich liy duoc CAPE I6n. Nhitng diéu kién khi
twong dua dén cdu triic nhiét dong thang dimg c6
CAPE 16n phu thuoc vio st phan b& cu thé cla
nhiing dic diém vat Iy mat trdi va dia hinh. Ving
giita vinh Mexico va sa mdc cao ¢ Bic Mexico va
Tay nam My 14 ving dién hinh c6 CAPE 16n va
do d6 13 ving clia sy phat trién giong cuc manh
trén the gioi.

Trong khi quyén bat 6n dinh diéu kién, céc
phén tit bat 6n dinh thé néi chung s& c6 néi am
trong phdn dudi clia moi trudng trude khi trd thanh
néi duong trén muc d6i luu ty do (LFC) cua nb. Vi
vay cin xac dinh riéng biét the nang cén thiet dé
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nang phédn t& dén LEC cta nd va niang lwong ndi
kha ning gifa gitta LFC va muc ndi phiém dinh
(LNB). Chang duge goi 1A ving am va viing duong
twong iing (NA,PA) trong moi truong:

Pi
NA, =- [Ry(T,, -T,)dInp (13)
Py
&y
P4, = [Ry(T,, -T,)dInp, (14)
Pn

sao cho CAPE; = PA; - NA;. O day pla ap sust
trén LFC.

Mot hiéu Gng quan trong cia d6i luu mua 13
sinh ra dong gidng dva dén mua s& béc hai trong
khong khi chua bdo hoa hay tan trén muc bang.
Thé ndng doi luu khd ndng ciia dong gidng khi do
s€la

Pn
DCAPE; = [Ry(T,, ~T,,)dlnp ,  (15)
Pp

trong d6 p, 12 4p sudt trén muc ma & d6 phdn tr
bat ddu ha xuéng, tic 1a bit ddu dat Iyc ndi am.
DCAPE tang cing voi gidm d6 4m twong ddi cla
phdn t& & trang thai ban ddu. Thuc t& 1a béc hoi
khong du dé duy tri bdo hoa cho phdn tif trong suét
qua trinh ha xuéng, nén ta c6 thé coi DCAPE 1a
gi6i han trén cla nang lugng dong gidng co thé co.
Tri gia cia DCAPE phu thudc rat nhay vao téng
Iwong mura thuc sy di boc hoi.

Trong trudng hop khong ton tai 4o dirt gié nén
thi chinh thé niang d6i luu kha ning sé chuyén
thanh dong nang cuc dai clia phén tr . Khi do sé
xac dinh duoc t6c do thang dimg cuc dai trong khi
quyén cta dong thang

w, .. =\2CAPE , (162)
va clia dong gidng
—w,,, =\2DCAPE . (16b)

Tri s6 clia tdc do gdn vai cic gia tri nay cb khi dat
duoc trong nhiing con giong dit doi, nhung thuc t€
chiing thudng nhd hon nhiéu do thudng hinh thanh
gradien khi ap thang giang ngugc lai, va do d6 1am
lodng luc néi cling nhu dong lugng vi sy xéo tron
cia khong khi moi truong.



3. Phan tich két qua nhsn dupc ciia CAPE va
CIN theo s6'liéu thim khong cia Viét Nam

Dé nghien ciru nang luong b4t én dinh clia moi
truong khi quyén trén 1anh thé Viet Nam cé quan
he nhu th€ nao voi sy phat trién cac hién tuong
thoi ti€t nguy hiém ctia ba ndm 1997-1999 ching
toi di st dung chuong trinh moé hinh tinh cia K.
Emanuel & R. Smith dé€ tinh gia tri cia CAPE va
CIN tir tap s6 lieu tham khong 07 ‘h sing hang
ngdy cla : thang 10 va 11/1997, thang 10 va
11/1998, thang10/1999 & ba tram Tan Son Hoa
(Tp HCM), D2 Ning va Lang (Ha Noi). Day 12 thoi
ky trude hodc trong hoat dong tan phé dac biét manh
cua nhiing con bdo cu6i mua trong ba nim qua.

Nhan xét chung ddu tién tir nhitng két qué nhan
duoc 1a gia tri CAPE vao thang 10 va 11 & cd ba
tram clia 3 nam 1997-1999 déu rat 16n, trong do
gié trf CAPE & Ha Noi va Thanh ph6 Hé Chi Minh
hdu nhir lu6n [uon 16n vuot hin so véi & Da Ning.
Quan heé nay boc 16 dic di€ém kho 16 rét & Da Ning
vdo mua ndy so vdi Tp HCM va Ha Noi. Gia tri
CIN nhan duoc & day noi chung nhd hon quy luat
va do d6 khong dugc trinh bdy chi tiét & day.

Gia tri caa CAPE trong l16p 00-100 m cula
thang 10/1997 & ba tram nghién citu cho trong
bdng 1. Gia tri nhan dugc clia CAPE & day nhin
chung trén toan 1anh thd Viét Nam thuc su cuc 16n,
voi cuc tri 4132 J/kg & Ha Noi, 3013 J/kg & Thanh
phé H6 Chi Minh vao ngay 23/10/1997. Theo
Holton (1992) gi4 tri dién hinh ca CAPE trén bién
nhiét déi vao c& 500 J/kg khi nhiét do phén fir 16n
hon nhiét 46 moi trudng khodng 1-2 K, va trong
nhitng diéu kién xo4y thuan gay git gilta mién tay
clia Bic My gia tri CAPE dat t&i 2300-3000 J/kg
khi nhiét do phén ti¥ 16n hon nhiét d6 moi truong
cd7-10K.

Két qua théng ke trong bdng 2 cho ta thay tdng
gié tri CAPE cta thang 10/1997 & Tp HCM dat dén
59007 J/kg, va & Ha Noi 58404 J/kg, trong d6 & Tp
HCM cd 31 ngay cla thang 10/1997 déu cb gi tri
cia CAPE ¢ mat dat 16n hon 500 J/kg, voi trung
binh ngay cla gia tri CAPE & mat dat 13 1884 J/kg
d Ha Noi, 1194 J/kg & Da Ning va 1906 J/kg & Tp
HCM. Chiing ciing rat lén so véi thoi ky tuong
g clia nam 1998 (bdng 3)

Théng 10/1997 1a thdi ky truéc con bio s6 5

(LINDA 9726) hoat dong tir 31/10 dén 3/11/1997,
mot trong nhitng con bio tin pha gdn nhyt manh

Bdng 1. Gl4 tri CAPE trung binh trong Idp 00-100 m,

théng 10/1997 ( Jikg)
Ngay Lang Da Nang Tan Son Hoa
1/10 186 923 3142
2 242 926 2608
3 985 466 803
4 2020 696 1799
51 1060 2439 1657
6 148 1296 890
7 1416 2196 1183
8 1473 2065 2436
9 1441 1714 2845
10/10 2177 709 1120
11 2706 46 2503
12 2386 1144 2403
13 1083 1453 1268
14 3472 2129 1550
15 3127 1853 1780
16 3000 1716 959
17 2241 1435 325
18 1401 1059 1232
19 2101 905 1489
20/10 2393 564 2982
21 3069 82 859
22 2291 207 1918
23 4132 847 3013
24 3851 552 1143
25 3016 774 1208
26 2344 1770 1315
27 XXXX 550 412
28 XXXX 750 985
29 XXXX 876 501
30 XXXX 310 1232
31/10 XXXX 137 145

nh4t trong gdn mot th€ ky qua & Nam Bo va Nam
Trung Bo. Nhitng gia tri 16n phi thudng cia CAPE
trén day vao trudc thdi ky bdo dé bo cho ta suy
nghi vé diéu kién b4t én dinh manh trén d4t lién
nhu vay rat thuan 1gi cho bdo phét trién, dic biet &
viing d6 bo cta n6. Ha Noi nim trong ddi xa ving
hoat doéng va d6 bo cla con bdo s6 5 nam 1997
nhung ciing c6 téng thing ctia CAPE (58404 J/kg)
rat 16n. D6i chi€u su bién d6i theo thdi gian cla
CAPE véi s6 lieu quan trac cac hién tugng thoi tiet
khu vuc Ha Noi ching toi thdy, gia tri cia CAPE
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¢6 quan he¢ v6i hoat dong cla giong va mua rio
manh 0 day tir 12 dén 19/10/1999.

Mot quan h¢ twrong tr ciing tim thay tir tinh
todn wong img cho thdi ky trude con bio s6 9 dé
b6 vao mién Trung tir 17-20/10/1999. Két qua tinh
todn cho thdy, gia tri CAPE rat 16n trén toan lanh
thé tir ddu thang 10, ting d4n va dat cuc tri trudc
khi bdo ti€n ddn vao dat lién : & Ha Noi CAPE dat
cuc dai 6605 J/kg ¢ mat dat, va 3688 J/kg trong
10p 100-500 m vao ngay 14/10/1999, vdi 16 ngay,
chi yéu trong nia ddu cla thang 10, c6 gia tri
CAPE 16n hon 500 J/kg. Ciing vio ngiy 14/10 gia
tri CAPE ¢ Da Ning dat cyuc dai & mat dat 1a 1946

mot cuc dai tuyét d6i clia ching vao thai ky trude
con bdo s8 5/1997. Gi tri cha n6 thé hien khi
quyén moi trudng c6 bat 6n dinh cuc manh. lim
cho bao duy tri duge cudng d6 cia né lau hon,
hodic suy y€u cham hon, tin phi manh hon va
mamg dén luong nuée 16n phi thuong nhur di dién
ra ddu thang 11/1997 & Nam Bo v Nam trung Bo.
Diéu d6 phdn ndo c6 thé gidi thich cho ta vé sy tan
pha phi thuong ctia con bdo LINDA 9726.

Bdng 3. T8ng théng va trung binh ngay & mat dt
va trong I&p 0-500m cua CAPE (J/kg) - 1998

Thang 10 va 11nam 1998

JKkg, trong 16p 100-500 m 1006 Jkg, va véi 22 Ling DaNing Tan Son Hoa
ngdy ¢ gié tri CAPE & mit dat 16n hon 500 J/kg ; Téng thang
trong lac d6 tai Tp HCM céc gi4 tri twong g clia 1410618918 3
CAPE dat cuc dai 4005 J/kg va 2880 J/kg vio ngay Mat dat 6619 25935 2743146
11/10, va véi 29 ngay c6 CAPE Ion hon 500 J/kg. : ST
Lop 0500 803 16758 11978
Bdng 2. Téng thang va trung binh ngay & mit dt -
va trong 16p 0-500m ctia CAPE (J/kg) - 1997 Trung binh ngay
Théing 10 va 11 nim 1997 Mt dat ‘213;5 gég 1951%_0
Ling PaNing Tan Son Hoa
Leposgp 320 398 845
T8ng thang 60 359 399
. S6 ngayco
Mardae OO T o CAPE mat dit 8 e .
> 500 J/kg
2 36273 20635 21410
______ Lop0-500  Josgs  j0259 10779
Trung binh ngay Nhimg ket qua nhan duoc trén da}' chq m{iy. s6
1884 1194 1906 lieu tham khong moi cho phép ta hi€u biét t6t hon
Mat dat 785 472 1180 cdu triic thang dimg cla khi quyén, su phat trién
1170 666 691 cua doi luu 4m va do dé bio, giong, I6c... Nhing
Lép 0-500 361 342 350 ket qud nhan duoc trén day con goi cho ta suy nghi
B vé nghién ciru quan he giita nang luong bat 6n dinh
C APEgm);{ ant 23 26 31 vé,da'u hi¢u cla su pl"u'u trién céc hién trong nguy
> 500 J.Lk& /) 9 21 hiém ndy trén 1anh thd Viet Nam.

* Ghi chi bang 2 va 3 : dong trén, trj s thang
10 ; dong dudi in nghiéng : tri s6 thang 11

Téng luong CAPE ciia thang 10/1999 ciing rat
I6n v6i cic gid tri 33076 Jkg, 29236 Jkg va
52802 J/kg & Lang, DA Ning va Tan Son Hoa tuong
ing, song vin th4p hon so vai thing 10/1997.

Tom lai, tir tat cd gid tri nhan duge clia ning
lrong bat 6n dinh trong moi truong khi quyén trén
toan lanh thd Viét Nam truéc lic bio d6 bo vio
nuoc ta trong 3 nam qua (d4u thang 11/1997, cudi
thing 11/1998 va gitta thang10/1999) ta nhan dugc -
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Dé tai thuc hign véi su hé tro kinh phi ciia nhiem
vu NCCB 1999-2000. Tac gia xin chan thanh cam on.

TAI LIEU THAM KHAO

[11 KA. EMANUEL, 1994 : Atmospheric con-
vection, Part II : Moist Thermodynamics and
Stability, 107-191, Oxford University Press.

(2] VU THANH HANG, 2000 : Nghién cfru mot
$6 coché pht trién di luu 4m trong quan hé véi su
phat trién xody thuan nhiét déi trén lanh thé Viét
Nam. Khoa lugh t8t nghi¢p, DHKHTN, PHQG HN.



[3] PHAM THI,LE HANG, 2000 : Ung dung
phuong phap s6 tinh mot s6 tham s6 déi luu trén
lanh thé Viet Nam. Khoi luan t6t nghiép,
DHKHTN, PHQG HN.

[4] J.R. HOLTON, 1992 : An Introduction to
Dynamic Meteorology , Academic Press. Inc.,
New York-London-Sydney-Tokyo... 511 p.

[5] RK SMITH, 1996 : The Physics and
Parameterization of Moist Atmospheric Convec-
tion, Chapter 2 : Thermodynamics of moist and
cloudy air, 29-58, NATO ASI Series C : Mathema-
tical and Physical Sciences, Vol. 505.

[6] KIEU THI XIN, 2000 : Pong luc hoc khi
quyén v§ do thap, 325 tr., DPHKHTN, DHQG HN.

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. It 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 landfali 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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