'Chu ky dao déng hal nam clia téng lugng
ozon ving nhiét déi "
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Mot trong nhiing dac tinh ndi bat nhét cia hoan luu khi quyén ving nhiét doi, dugc cac nha

nghién citu khi tuong d€ ¥ quan tam déc biét 1a chu ky dao dong hai nam (QBO) va sy Xuat hi€
cuiia no trong cac yéu 18 khi tuong va céc dic diém dac biet khac nhau cia cdu tric khi quyén.
Nhiing thong bdo sém nhat vé sy 19n tai ciia QBO gi6 khu vic (ZONAL WINDS) tai viing |
binh lvu nhiét ddi 1a vao dau nhiing nam 1960 [3]. Chu k¥ dao dong cha gié khu vifc khoang 28 |
thang bat dau & trén tang binh Iuu va di chuyén xuéng phia dudi voi t6c do trung binh khoang 1§
km/1thang. Sau d6 vao nam 1983, J.London ciing v6i X Ling [2] con quan sét duoc dao dong chu_'-
ky 2 nam cia nhiét do ving binh Iyu gan xich dao véi bien do cyc dai 0 do cao 20-22 km va sy
cham pha ciing gidm theo do cao gan giéng nhu d6i vl QBO ciia gid [5] . .
C6 gia thiét cho rang sy ton tai cia QBO ¢ thé ¢6 lién quan voi tac d@ng ctia Iuc ngoai khi
quyén nhy 13 do trong bi€n thieén trong bitc xa mat troi hodc trong pham vi tuldin hoan ngugc
(feedback cycle) cia h¢ thong khi- quyén trai ddt. Ciing c6 thé 1a do anh hudng cia chu ky dao '
dong 11 nam vét den mat troi (sunspot cycle) [6]. Tuy nhién, cho d€n nay nhing hiéu bi€t v& hoan |
luu chung khi quyén ciia ching ta vin chua di d€ gidi thich ban chit co ché dao dong chu ky haié
nam va méi lién quan ciia bi€n d6i gio va nhi¢t do. Vidu, méi lién quan gitia gio tay vOi gid tri cuc §
|
.

dai ctia nhiét do ving binh luu xich dao. ,

_ Nhigu gia thiét cho rang ngudn cung cdp nang luong cho QBO d6 1a bic xa cyc tim mat
trdi do ozon hdp thy dugc. Boi vi chinh 16ng luong ozon cing thay d&i voi chu k¥ 2 nam [1]. Tuy é
nhién, nhitng thay d6i nhu vay cta ozon nhat dinh phai la he qua cita hoan luu khi quyén [2}. -

- .
|

NHUNG CO 8O LY THUYET,
PHUONG PHAP VA MUC DICH NGHIEN CUU

OBO cita ozon 1a mot hién tuong téng hop phite tap. N6 duoc biéu hién trong moi lien
quan mat thi€t khong nhitng voi QBO gid khu vyc va nhiét d6 binh hiu xich dao, ma con trong mol
lién quan véi chu ky hoat dong cia mat troi. |

Nghién ciu vé cic dao dong bi}én d6i tdng luong ozon la co s0 déng dugc tin cly dé xac dinh’
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phitng nét dac trung ctia mo6 hinh dong chay khi quyén phin trén tang ddi hiu va phan dudi tang
pinh luu. M6i dang djc trung ciia hoan Ivu khi quyén sé& ing voi dang tuong ducng trong phan b8
ozon. Vi du nhu cdc dao dong chu kj, nita ndm va 2 nam: dao dong chu kj mot nim cita téng
Twgng ozon c6 bien d6 cyc dai [a 120 dvD va chu ky 2 nam 1a 20 dvD.

Trong pham vi bai bao chiing toi chi d& cap dén viéc nghién citu hoat dong cia QBO?: téng

 luong ciia ozon va mdi lién quan cla né véi cc dao dong c't‘mg chu ky cia gi6é va nhiét do tang
pinh Iuu. ‘

' Ozon dugc phan b6 chi y€u 6 tang binh luu v c6 mat do 16n nhit 6 do cao 20-30 km.

_ Nhitng bi€n d6i ciia ozon 8 16p dudi va gifia tang binh luu s€ bao gbm 2 thanh phan bién d6i chinh
. a dong 1yc khi quyén va hé quang hoa.

Nghién citu mo6 hinh QBO clia ozon dua vao viéc gidi hé cic phuong trinh dong luc khi
~ quyén va van chuyén ozon trong viing nhiét déi, c6 tinh dai lugng (Pc) can bang quang hoéa qua
 trinh tao thanh va phan hily ozon (mat do ozon dugc ky hiéu 1a (Pz).

' OPz/5t + udPz/0x + vOPz/ 8y + wofz/dz = Pc

Khi phan cic gia tri van t6c gié u,v,w va dai luong Pz ra lam hai thanh phan chinh: dao
_dong chu ky trung binh nam a va dao dc"mg trung binh hai nam q, chang ta chi quan tam dén gia tri
trung binh theo khiu vifc va don gian héa he phuong trinh. K&t qua con la1 la:.

fUq = —dgq/dy . ey
6q'= 8¢q/5z e @)
Vgfdy + 1jp d(pwq)/dz = 0 3)
OB g/dt + Wqu = sPzq - u6q - 4)

OPzq/St + VqoPzq/dy + WqdPzq/dz
+ VqoPza/dy + WqdPza/dz + VadPzq/dy + WadPzq/dz _
= [Pzq + afq ' )

Trong s6 d6 chi s6 a va q duoc ky hiéu dac trung cho cac s6 hang chu ky 1 nam va 2 nam
m(mg iing; 6 - gia 16c Acsimet; [, a- cac tham s¢ dic trung cho sy phuc hoi can bang quang héa va
hi¢u Ung am (negative effect) lién quan tuan hoan nguoc ciia nhiét do véi mat do ozon; s- ty le
_ nhiét trén mot don vi khong khi hé’p thu buc xa mat troi cia phan 1l ozon; gi- hé s6 ngudi Niuton
d6i voi nhi¢t d¢ khi quyén chuin; N binh phuong cia tan s6 Brant-Vaisalia.

QBO cia gi6 khu vyc duoc biéu dién dudi dang;:

Uq(y,z,t) = UoF(z)exp(- ay' Jeos(wt+kz)
\ Trong d6 Uo 1a gid tri cyc dai céa gio khu vyc; w va k 12 (n s6 va budc song diing cia dao
~ dong; gid trj constant a va F(z) dugc xdc dinh cho phi hop véi gid tri quan tréc duoc. Chu ky dao
';:.:dOng ciia gi6 khu vifc dugc xac dinh 1a 28 thang. :
Giai h¢ phuong trinh trén d6i voi dong chay 2 chigu (y,z). Cac bién Vq, Wq, 8q, va Pzq la
- Céc gia tr ham s6 phu thudc vao do cao h, vi do « va thdi gian t. Digu ki¢n bién cda gié dudng

kinh tuyén & vi do 0° va 30° Béc. T4t ca céc bién phu thudc déu bang 0 tai sho: di€ém t = 0. Khi do
¢hu kj dao dong ciia ozon theo mo hinh Ia 28 thang [4].
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M3t khéc, ding phuong phap phan tich pho nhiis;g gia tri bi€n d6i chia day s0 liu ozon theo
thoi gian cho phép xac dinh dudc chu ky dao dong bi€n d6i ozon: dudng do thi bi€u dién pho dat
gtd tri cyc dai dia phuong 1ai diém Wk nao do, s€ ung véi gia tri Tk=2T1/Wk la chu ky dao dong -
cta day s6 liéu bién ddi ozon.

Dua vao s6 ligu trung binh thdng 16ng lugng ozon trong nhitu nam caa cac tram trong ving
nhiét déi duoc cong bd trong tai lieu (Ozone date for the world) ching ta co thé xdc dink chu ky
dao dong cia day s6 liéu quan tréc va dudng xu thé (trend) bién d6i ozon. Trudce hét chiing ta xt ly
s6 liéu theo cac phuong phap saw:

- S&p x€p lai cac dao dong hang nam cua céc diy s6 lieu voi muc dich 1a xdc dinh day s6 lieu
bién thién nghu nhién, bo gid tri dao dong trung binh hang nam.

- Truot trung binh: 1am phang lai duong bién thien da dugc sap dat lai, loai bo céc dao
dong 4n kin nho. .

- Chuyén dudng xu th€ vé duodng thang 0 dé loai bo xu thé bién thien hang nam.

- Phan tich phd: xac dinh chu ky dao dong ctia cdc day bién d6i ozoxn.

Muc dich viéc xit 1y s6 liéu 1a loai bo dao dong chu ky 1 nam, nhilng bién d6i chu ky ngén:
trong nam va xu thé bién déi nhicu nam. K€t qua cia viée xit Iy s6 liéu nay cho thdy: (xem mo 14
qia trinh xit Iy s6 ti¢u & hinh 1 d6ivéi tram Varanasi clia An D0).

KET LUAN

Theo s6 liéu trung binh thang tif nam 1964 .1984 & tram Varanasi thdy duge dao dong 2
nam ciia ozon ¢6 chu k¥ trung binh 12 29 thang va c6 bien dg doi 15-20 dvD. Gia tri bién do cia
hai nam bing khoang 50% bien do chu ky 1 nam. Cac chu ky cda dao dong thay d6i tir 22-23
thang. .

Dé nghién ciu ky hon nhilng diém dzf:_c-biét ciia dao dong chu ky 2 nam bi€n d6i oion,
ching t0i da st dung sG li¢u trén 20 tram trong viing nhiét doi va on doi tir 40° Bic dén 50° Nam
(xem danh sdch cac tram theo tai licu "Ozone date for the world" ).

Xit Iy s6 lieu theo phuong phép 14y riéng ra dao dong chu ky 2 nam ducc thyc hién trén
may tinh, dong thoi c6 thé ding phuong phép phan tich phd dé kiém tra so sanh, tim ra cc gia tri
trung binh ciia chu ky dao dong. Cac chu ky dao dong tong luong ozon hoan toan tring hop vdi cic
chu ky dao dong ctia gi6 va nhiét do phin dudi tang binh huu xich dao (2,4 nam). . %

Hon nifa, su léch pha « ciia cac dao dong chu ky hai nam tong luong ozon v6i QBO cia gio

~ binh hutu xich dao & do cao 30mb (24 km) phu (huoc gan nhu tuyén tinh véi vi do grong vung tif |
0°-30° Bic va 0°-30° Nam va biu dién dudi dang sau:

a=06xp-5 (a = thing, ¢ = vi d0). _~

Con su lech pha cta céc chu ky dao dong 2 ndm cia nhigt do (so vdi QBO cua nhiét do tai
10° B4c) theo vi do ciing gan giong nhy dudag l¢ch pha cita cic OBO 6ng luong ozon. Hon nifa
sif phu thuoc léch pha cia QBO cia ozon theo vi d6 15 d6i xiing gila hai ban cau Bac va Nam.
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