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B1: Thanh phiéan va ciu truc khi quyen

Cac thuat ngtr va dinh nghia

Do day cuia khi quyén

Su tién hoa ciia khi quyén

Thanh phan ctia Khi quyén hién nay
Cau truc thiang dung cua khi quyén
Ap suat khi quyén (Khi ap)

Phan tang khi quyén



Cac thuat ngir va dinh nghia

Khi quyén: La 16p vo khong khi ctia Trai dat, gom hon
hop cac chat khi, cac giot nudc va cac phan tir ran phia
trén bé mat Trai dat

Thoi tiét: La cac hién tuong khi quyén ton tai trong thoi
gian ngan, kéo dai tr hang gid dén khoang 1 tuan (vi du,
dong, bao, gi6 manh, mua phun)

Khi hau: La diéu kién khi quyén trong mot thoi ky dai,
thuong 1a hang chuc nam hoac dai hon

Khi trong hoc: Khoa hoc nghién ctru cac hién tugong cua
khi quyén, chu yéu ndi vé thoi tiét

Khi hau hoc: Khoa hoc nghién ctru vé khi hau



P day cua khi quyén

@ Lop khi quyén Trai dat day nhu thé nao?

e & & O

Khéng xac dinh dugc dinh khi quyén chinh xac
99.99997% khi quyén nam dudi 100 km (60 mi)
Thoi tiét xay ra trong 16p 11 km (7 mi) dudi cung

Lép khi quyén rat mong so véi kich thudce ngang ctia Trai
dat
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Sw tién hoa cua khi quyén

Ban dau khi quyén Trai dat chi yéu chi c6 Hydrogen &
Helium
C6 2 gia thuyét giai thich su phat tan ctia khi quyén o thoi
ky so khai nay:
1) Céc chat khi thoat vao khong trung nho thang luc hap dan do
toc do chuyén dong du 16n

2) Su va cham gitra Trai dat va cac hanh tinh 16n khac 1am cho 16p
khi quyén so khai thoat vao khong trung
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Sw tién hoa cua khi quyén

Hoi nudc ngung két va giang thuy roi xudng tao thanh
cac dai duong

CO2 bi dai duong hap thu

02 du'O’c g1a1 phong trude hét thong qua cac vi khuan cé
nguon goc tur dai duong, sau do thong qua thuc vat
(dugc bao vé boi tang 0Zone)

Thuc vat tiép tuc 1am suy giam luong CO2

N2 tu tu tang 1€n qua tho1 gian dal thong qua qua trinh
nha thai khi



Thanh phan cta Khi quyén hién nay

& Khi quyén hién nay c6 chua:
@ Cac chat khi (thuong xuyén va bién doi)
@ Cac giot nudc (may va giang thuy)

@ Cac hat ran vo cung nhé (xon khi - aerosols)



Céac chat khi thwérng xuyén

@ Cac chat khi thwong xuyén tao thanh mot ty 16 khong
do1 cua khi quyén, va co thot gian duy tri 1au dai1 (hang
ngan dén hang tri¢u nam)

TABLE 1-2 Permanent Gases of the Atmosphere

Constituent Formula Percent by Volume Molecular Weight
Nitrogen N> 78.08 28101
Oxygen O5 20.95 32.00
Argon Ar 093 39.95
Neon Ne 0.002 208118
Helium He 0.0005 4.00
Krypton Kr 0.0001 83.8
Xenon Xe 0.00009 131.3
Hydrogen Ho 0.00005 2.02
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Cac chat khi bién déi

@ Cac chat khi bién doi 1am thay d6i nong do khi quyén
theo ca tho1 gian va khong gian

TABLE 1-3 Variable Gases of the Atmosphere

Percent by Molecular
Constituent Formula Volume Weight
Water Vapor H>O 0.25 18.01
Carbon
Dioxide CO, 0.038 44.01
Ozone O3 0.01 48.00
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Hoi nwéc

@ Hoi nuwée (H,0) — La chat khi bién doi cuc ky quan trong
v6i thoi gian ton tai ngan (~10 ngay)

@ Hoi nudc la pha khi khong nhin thay ctia nude (ta chi c¢6
thé nhin thay giot nudc long!)

@ Nong do hoi nudc trong khi quyén cao nhat ¢ gan bé mat
dai duong nhiét déi (~4%)

& Nong do hoi nudc trong khi quyén thap nhat & cac vung sa
mac va ¢ cac vi do cao (~0%)



Chu trinh nwéc
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Anh vé tinh hoi nwéc

& Anh vé tinh hoi nudc cho thay su bién thién cta ndong do
ho1 nudc

& Anh vé tinh hoi nudc ciling cho thay cac ving am va kho
cua khi quyén ma anh binh thuong khong thé hién

Water vapor imagery Visible imagery




Carbon Dioxide

@ Carbon dioxide (CO,) 1a mot khi nha kinh quan trong co
nong do 0.0386% (386 ppm) va thot gian ton ta1 khoang 150
nam

aNguén sinh: 1) Su ho hép cua thuc vat va dong vat
2) Nui ltra
3) Phan huy hiru co
4) Pot, chay
@Ticu tan: 1) Quang hop (thuc vat)
2) Cac dai duong



Carbon Dioxide

& Carbon dioxide (CO,) 1a mgt khi nha kinh quan trong co
nong do 0.0386% (386 ppm) va thot gian ton ta1 khoang 150
nam

@Nguon sinh: 1) Su ho hap cia thuc vat va dong vat
2) Nui lira
3) Phan huy hiru co
4) Pot, chay
@Ticu tan: 1) Quang hop (thuc vat)
2) Cac dai duong



Carbon Dioxide

& Dao dong mua ctia nong do CO2
& Su gia ting nong do qua mot thoi ky dai (do dot nhién,
nguyén li€u va pha rirng cua con nguoi)
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Mauna Loa Observatory (~11,000 ft. in Hawaii)




Ozone

@ Ozone (O,) la chat khi bién do6i vira c6 lgi vira c6 hai
& O;co nong do ¢ tang binh luu (~15-50 km (10-30 miles) trén
muc bién) twong ddi cao (15 ppm), xuat hién tir cac phan tng
hoa hoc tu nhién

» Hap thu burc xa cuc tim (UV)

® 0O;co nong do & gan bé mat dat thuong gan bang 0, nhung cé
thé tang Ién dén 0.15 ppm thong qua cac phan ing hoa hoc
trong khong khi 6 nhiém

» Chat gay kich thich




Tao va phan huy ozone tang binh lwu

@ Chu trinh ozone tw nhién
O,+uv->0+0
O,+0->0,
O;+uv-->0+0,

@ Sau khi coé CFCs
CFC + uv --> Cl + CFCbyproduct
Cl+0O,;-->CIO + O,
O+ CIO > Cl + 0,

Nimbus-7 Monthly Average Total Ozone for October 2006

000000000



CFCs toan cau
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» A global success story!



Methane

® Methane (CH,) 1a chat khi bien doi c6 thoi gian ton
tai ~10 nam va la chat khi c6 ti€ém nang cao gay hi¢u
urng nha kinh cua khi quyén

& Nguon sinh - 1) Canh tac lua, dat ngap nudc
2) Khai thac mo
3) Dot sinh khoi
4) Khai thac nhién li€u hoa thach
5) Phan huy xac dong vat

@ Tiéutan - 1) Cac phan tmg hoa hoc khi quyén
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Aerosols

@ Aerosols La cac phan tur ran c6 kich thudc
nho (nhu bui, khoéi, bui nude bién, tro bui nui
ltra)

& Nong do tiéu biéu = 17,000/in3

@ Duong kinh tiéu biéu = 10 pm (0.00001 m)

& Tuoi tho tiéu biéu = Ngay dén tuan

@ Hau hét tir cac nguon tu nhién

& Bi tiéu tan chu yéu do lang dong kho va uét

@ Co tac dung nhu hat nhan ngung két cua may
(Khong c6 aerosols s€ khong c6 may)



Aerosols

Lubbock Dust Storm



Aerosols
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Forest fire smoke in CA Eruption of Mount St. Helens



Cau trac thang dirng cua khi quyén

@& Co I}hiéu cach dé mo ta cau tric thang dimg cua khi
quyén
@ Phan bo thiang dung cua mat do (Density profile)
Profile nhiét 36 (pho bién nhat)
Profile hoa hoc

& & O

Profile dién, tur



Profile hoa hoc

& Homosphere (16p dong nhat): 1a 16p khi quyén duéi d6
cao 80km (~50miles)
@ Cac chét? khi ton tai thudng xuyén c6 nong do on dinh,
khong do1
@ Noi chung “khi quyén” 1a chi 16p dong nhat nay

& Heterosphere (16p bat dong nhat): Phia trén 16p dong
nhat
@ Cac khi nhe chiém uu thé (helium, hydrogen)
® Khong co cac khi thuong xuyén



Profile mat do

@ Khoi lwong 13 thudc tinh bén trong dua trén cau tao
phan tir cia vat chat. Chirng nao luong vat chat
duoc gitt nguyén thi khoi luong cua nd khong thay
doi.

Pon vi do: g (gram), kg (kilogram)
& Mat dd duoc dinh nghia nhu 1a khoi lugng trén thé

tich
Mat do cua cac chat khac nhau
1) Nudc 1000 kg/m?
2) Thép 7800 kg/m?

3) Khong khi (& muc nudc bién) 1.2 kg/m’



Mét s6 don vi do trong hé S

Dai luong Tén don vi do Ky hié SI
Do dai mét m

Thoi gian giay S

Khoi lwgng gram hoac kilogram g hoac kg
Dién tich Mét vuong m?

Thé tich Mét khoi m3

Mat do Kilogram trén mét khoi Kg/m?
Tan so 1/s

Van toc hoiic toc do Meét trén giay m/s

Gia toc Mét trén giay binh phwong m/s>

Luc Newton N

Ap suit Milibar, Pascal Mb, Pa
Nang lugng Jun, calo J, Cal




Mot sO lwu y
Luc = Khoi lwong x Gia tbc: F = ma
= [F]=kgxm/s?
Trong lugng = Khoi lugng x Gia toc trong truong: W
=mg =2 [W]=kgxm/s’

Gia toc trong truong phu thudc vao vi do



Profile mat do
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@ Khi quyén c6 tinh nén
duoc

& Mat do giam theo do
cao

Sea level
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Ap suat khi quyén (Khi ap)

Ap suat = Lyc trén mot don vi !
dién tich '

F le

P - dll

A column
Ap suat trong chat 16ng tu do
lién quan voi trong lugng cua
16p chat long phia trén

weight
of
ar

Vi du, ap luc 1én d61 tai cua
ban tang 1€n khi ban lan sau
hon trong bé bo1

Pon vi do khi ap pho bién 1a
mb hodc Pa hoac hPa dred
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Ap suat khi quyén

@ Tai sao ap suat giam
theo do cao trong khi
quyen?

& Ap suat giam theo do
cao nhanh hon ¢ gan bé
mat, cang 1€n cao murc
do giam cang cham
hon

Top of
atmosphere

Sea level
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Bién do6i cua khi ap theo doé cao

Cho biét ap suat khi quyén thay doi theo chiéu cao theo quy luat
ham mt, ta co thé tinh ap suat khong khi ¢ cac do cao khac
nhau trén muc nudc bi€n theo cong thirc:

Z

. =
P=PMSLX1O(16km) Hosic P =Fys, Xe(gkm)

7=P0 cao tinh bing km S S Ll e

P =Khi 4p ¢ d6 cao Z tinh bang mb
P, = Khi ap myc bién trung binh (mb) = 1013.25 mb



Ap suat khi quyéen

@ Ap luc (khi quyén) hién tai dé 1én ban 1a bao nhiéu?

@ Khi ap muc bién trung binh = 14.7 psi
=1013.25 mb
= 101325 Pa

=29.92 in Hg

= | atmosphere
(ps1 = pound force per square inch, 1 pound~0.45kg)

Record high sea-level pressure = 1083.8 mb (Siberia, 1968)

Record low sea-level pressure = 870 mb (Typhoon Tip near Guam, 1979)



Khi ap

& Nhirng hién tuong biéu thi khi ap

Ly nudc 10n nguoc

65

Modc treo trén tudng kinh, tudng nhan

€50

Gia gan dién thoai trong 0 to

May hut bui, hut chan khong

@ ®



Phan tang khi quyén dwa vao nhiét do

@ 4 tang theo tinh chat ting giam cua nhiét d6 theo do
cao

MESOSPHERE
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Cac don vi do nhiét do

@ Nhiét do co thé dugc biéu thi bang do Fahrenheit
(°F), Cels1us (°C), hoac Kelvin (K)

Cac cong thirec chuyén doi
K=°C +273.16

F=9/5*°C+32



Tang doi lwu

@ Tang doi luu (Troposphere): Lop khi quyén dudi

cung
Lo
Lo

@

Nam trong khoéng 0-11km (0-7.0 mi)

Trén thuc té, tat ca cac hién tuong thoi tiét xay
ra trong tang d6i luu

Nhiét d6 noi chung giam theo dg cao (ty 1€
giam hay gradient nhi¢t dg, gia tr1 di€n hinh =
6.5°C/km) — Tai1 sao giam??

Pinh tang d6i luu co thé goi 1a d6i luu han
Khoang 80% khoi luong khong khi chira trong
tang do1 luu



Tang doi lwu

@ Tang d6i luu — L6p khi quyén dudi cung

@ Do day tang doi luu bién doi theo mua va theo
vido

-4 warm
tropopause height is
2 proportional to
mean tropospheric cold
i) temperature
0

EQ 45°N NP



Tang binh lwu

@ Tang binh luu (Stratesphere) 1 16p khi quyén phia
trén tang doi luu

Chi c6 nhirng con dong méi c6 thé xuyén 1én dén tang
binh luu




Tang binh lwu

Lo T?lng‘ binh,lu’u (Stratosphere) 13 16p khi quyén phia
trén tang do1 luu

@ Lop Ozone nam trong tang binh luu

Lo N}liét do tang theo d¢ cao (nghich nhiét) — do O,
hap thu UV

& Tang binh luu nam trong khoang 11-50 km

@ Dinh tang binh luu c6 thé goi 1a binh luu han

& Khoéng 19.9% khoi lugng khi quyén chira trong
tang binh luu



Tang trung quyén va nhiét quyeéen

@ Tang trung quyén (mesosphere) va nhiét quyén
(thermosphere) chi chira khoang 0.1% khoi lugng khi
quyén

@ Trung quyén nam trong khoang 50-80km
@ Trong tang trung quyén nhiét dd giam theo do cao
@ Nhiét quyén nam phia trén do cao 80km

@ Trong tang nhiét quyén nhiét do ting theo do cao



Pac tinh khi quyén dwa trén tinh chat dién

@ Tang dién ly (ionosphere) 13 16p khi quyén nam trong

khoang phia trén tang trung quyén 1én tang nhiét quyén

@

48

Tﬁng dién ly c¢6 chira cac hat tich dién dugc goi la 1on do
buc xa UV

Tang dién ly anh hudng dén song vo tuyén AM, hap thu
ching vao ban ngay va phan xa chung vao ban dém
Tang dién 1y tao ra 4nh sang & cuc Bac va cuc Nam (cuc
quang) thdng qua su tuong tac gitta tia nang va tir truong

cua trai dat



Tang dién ly

Daytime

Nighttime

Reflected
radio waves
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Tang dién ly

The Northern Lights



