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H¢ thé'ng khi hau

@ Lamothé rat phirc tap bao gom nam thanh phan chinh la
khi quyen thuy quyén, bang quyén, bé mit dat va sinh
quyen, va su tu:ong tac g1u:a chung

@ Cac thanh phan cua h¢ thong khi hau lién ket voi nhau
thong qua cac dong khoi lwong, dong nang lugng va
dong lu:ong, tao nén mot thé thong nhat rong 16n

& Hé thong khi hau tién hoa theo thoi glan dudi tac dong
ctia cac nhan t6 bén trong va bén ngoai

@ Céc nhan to bén trong: thanh phan khi quyén, tinh chat 6n
dinh, hoan luu khi quyén, diéu kién dia ly, v.v.

¢ Cacnhan to bén ngoai: burc xa mat troi, tinh chat hinh cau cua
Trai dat, chuyén dong cua Trai dat, su ton tai cua luc dia va dai

du:ong, cling nhu nhung tac dong do con nguoi lam thay doi
cac thanh phan khi quyén, bién d6i str dung dat




Heé tho'ng khi hau
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Cac thénh phan cua

h¢ thong khi hau:

& Khi quyén

@ Thuy quyén

@ Bang quyén

@ Sinh quyén

Lo T}lach qu,yén va
bé mat dat



Cac thanh phan cua hé thong khi hau

Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
Changes in
Solar Inputs .
Clouds
- Atmosphere — 7T 7
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Aerosols Atmosphere-Biosphere
Atmosphere= Interaction
Ice Precipitation
Interaction Evaporation
Tem_%st_rial
Heat  Wind Radiation _‘4yman Influences Ice Sheet

Exchange Stress
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Sea lce

Hydrosphere:
Ocean

Ice=Ocean Coupling

Land Surface

Changes in the Cryosphere:
Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers

Hydrosphere:
Rivers & Lakes

Changes in the Ocean: Changes in/on the Land Surface:
Circulation, Sea Level, Biogeochemistry Orography, Land Use, Vegetation, Ecosystems

So’ @6 minh hoa hé thong khi hau: A, H (O), B, C, L




Thanh phdn Khi quyen

Khi quyén 1a thanh phan quan trong nhat cua hé thong khi
hau.
Khoi luong KQ khoang 5,14 x 10'8 kg, nho hon so véi khoi

luong cua dal duong (1, 39 x 102! kg) va khoi luong cua Trai
dat thuan (5,98 x 1024 kg).

Thanh phan chu yéu: Nito (N,, chiém 78,1%), Oxy (O,,
chiem 20,9%) va Acgon (Ar, chiém 0,93%).

Khoang dudi 1% khoi luong khi quyen la cac chat khi c6 vai
tro quan trong doi voi su hap thu va phat xa niang lugng burc
Xa:
Hoi nuéce (khoang 3,3 x 1073 tong khdi luong khi quyén), dibxit
cacbon (CO, —khoang 5,3x 10-7), 6z6n (O — khoang 6,42 x 10-7)
va cac chat khi khac nhu métan (CH4) ox1t nito (N,O), v.v.
Khoang 99% khoi 111:0’ng khi quyén nam trong 16p vai chuc
km tinh tir bé mit, nén quan trong nhat d6i v4i khi hau 1a 16p
khi quyén tang thap



Thanh phan Khi quyen

Table 1.1
Composition of the Atmosphere

Molecular Fraction by
Chemical weight volume in Total mass
Constituent formula (12C=12) dry air (2)

Total atmosphere 28.97 5.136 < 102!
Dry air 28.964 100.0 % 5.119 x 102!
Nitrogen N 28.013 78.08 % 3.87 x 102!}
Oxygen 0> 31.999 20.95 % 1.185 x 102!
Argon Ar 39.948 0.934 % 6.59 x< 1019
w?:er vapor H,O 18.015 Variable 1.7 < 10'°
Carbon dioxide CO-> 44.01 353 ppmv¥ ~2.76 x 108
Neon Ne 20.183 18.18 ppmv 6.48 < 10
Krypton Kr 83.80 1.14 ppmv 1.69 x< 106
Helium 4.003 5.24 ppmv 3.71 x 1013
Methane ~4.9 % 10'3
Xenon > Most of the airis N, and O 2.02 x 10!
Ozone 2 ~3.3 % 103
Nitrous oxide ~2.3 % 1015

. » How much H,0O is there? e i
Carbon monoxide 2 5.9 % 10
Hydrogen ~1.8 x 1014
Ammonia NH; 17.03 100 ppbv ~3.0x 1013
Nitrogen dioxide NO,» 46.00 1 ppbv ~8.1 x 1012
Sulfur dioxide SO, 64.06 200 pptv ~2.3 % 10:;
Hydrogen sulfide H>S 34.08 200 pptv ~1.2x 10
CFC-12 CCl1,F, 120.91 480 pptv ¥ ~1.0x 103
CFC-11 CCI15F 137.37 280 pptv ¥ ~6.8 < 1012

[ Data excerpted with the permission of the Macmillan Company from Evolution of the Atmosphere by
J. C. G. Walker, © 1977 by Macmillan Publishing Company; Verniani, 1966 © American Geophysical
Union; and Williamson (1973).]
2 Values of trace constituents valid in 1990 (ppmv = 10~°, ppbv = 10~ 2, pptv = 10~ '2) (ppmv, ppbv,
pptv = parts per million, billion, trillion by volume).
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Thanh phan Khi quyen
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Phan b6 nhiét do toan cau
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Phan b6” d0 am trong khi quyen
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@ Hau hét hoi nuéc trong KQ nam o vai km dudi cung
@ Giam theo vi d6: O xich dao 16n hon khoang 10 lan so

vO1 cac vung cuc
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Thuy quyen va dai duwong thé gioi

# Thuy quyén bao gom nudc trong cac dai duong, cac tang bang trén bi€n
va luc dia, nudc trong dat, trong cac song sudi va nudc trong khi quyén.

Tong lugng nude ciia Trai dat vao khoang 1,35x10° km?, trong dé
khoang 97% la nudc bién.

Dai duong thé gidi:

Bao phui khoang 71% bé mat Trai dat
D¢ sau trung binh 3729 m.

Co kha nang dy trir va giai phong nhi€t vo cung 16m, trén cac qui mo6 thoi gian
tir mua dén hang thé ky.

Poéng vai tro quan trong trong viéc van chuyén ning lugng.
La kho du trir nuéc dé cung cap hoi nude cho khi quyén
Poéng vai tro trong viée xac dinh thanh phan khi quyén:

& Trao doi khi va cac hat bui qua mat dat phan cach

& Phan huy CO, trong khi quyén va tao ra 0O,,

@ Tham gia vao cac chu trinh hoa hoc quan trong khac 1am diéu hoa méi
trudong bé mat Trai dat



Thuy quyen va dai duwong thé gioi

Depth if spread over the

Water reservoir entire surface of Earth (m) Percent of total
Oceans 2650 97
Icecaps and glaciers 60 ad
Groundwater? 20 0.7
Lakes and streams? 0.35 0.013
Soil moisture? 0.12 0.013
Atmosphere 0.025 0.0009

Total 2730 100

@ Khi quyén chira mot phan nudce rat nho

@ Hau hét nude cua hé thong KH chtra trong cac dai duong
va cac tang bang

& Vai tro quan trong cuia dai duong d6i voi KH



Phan bd” nwoc trong hé thong khi hau va chu trinh nwéc
Farth's water: Hydrologic cycle model, 100 units

Ocean and freshwater distribution on Earth
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- A
Bang quyen
Bang quyén bao gdom céac khoi bang va tuyét 1on trén bé mat
Tra1 dat.
Khoang 2% luong nudc trén Trai dat bi dong biang va khoang
80% luong nudc dong bang nay la nudc ngot.

Hau hét khoi luong bang toan cau nam & Nam cuc (89%) va
Bang dao (Greenland, 8,6%).

Doi voi khi hau quan trong hon la dién tich bé mat phu cua
bing, vi bé mit bang phan xa btrc xa mit troi rat hiéu qua.

Bing bién c6 thé tao thanh 16p cach ly tot, lam cho nhiét do
khong khi khac xa nhiét d nudc bién phia dudi bang.

Hién nay lop bang vinh ctru chiém khoang 11% dién tich dat
lién va 7% di€n tich dai duong.

Dién tich bé mit bi phu boi bing, tuyét bien doi theo mua va
cling phu thudc vao di€u kién thoi tiet hang nam.



Bing quyen

Dién tich Thé tich | Ty 1¢ so voéi
(km?2) (m3) tong khoi
luong bang
Bang Nam cuc 13.9x10° 30.1x10° 89.3
Bang trén dao 17x105 |  2.6x10° 8.6

Khoang 2% lwong nwéc cia trai dat bi dong bang va khoang 80%
leong nudc dong bang nay la nwéc ngot.

e Hau hét khoi lugng biang chira trong cac tang bang cuc 1én & Nam
cuc (89%) va Greenland (8.6%)

« Doi voi khi hau khoi lwgng ciia biing khong phai 1a quan trong
nhat, ma quan trong hon la dién tich bé mat bi phu bang vo1 do
day nao do

Min 8x10° 2x104




Sinh quyen

Sinh quyén bao gém cac h¢ dong vat, thuc vat trén mat dat

va trong cac dai duong.

La mot thanh phan quan trong cua hé thong khi hau.

Thuc vat lam thay doi do go ghé, albedo, sy boc thoat hoi, dong
chay mit va kha nang chira cua dat.

Tham gia vao cac qua trinh trao doi vat chat véi khi quyén va

dai duong, anh hudng dén can bang CO, trong khi quyén va

dai duong thong qua qua trinh quang hop va ho hap.

Sinh quyén bién ddi cung véi su bién d6i cua khi hau Trai

dat, va thong qua nhitng dau hiéu hoa thach trong qua kht ta

¢6 thé nhan biét duoc nhirng thong tin vé khi hau cua Trai dat



Sinh quyen
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B Forest
I Grassland
B Rain Forest
B Tundra

Climate map of the earth

Ban d6 16p phil bé mit toan cau



Bé mat dat

Bé mat dat co6 val tro cuc ky quan trong d6i vai khi hau

Trai dit va su song

@ Vai tro clia 16p phi bé mit dat doi véi khi hau dia phuong va
khi hau toan cau

Be mit dat chi chiém khoang 30% dién tich bé mit Trai

dat.

Anh hudng cua su phan bd cua cac luc dia va dai duong

trén Trai dat d6i voi khi hau toan cau.

& Khoang 70% dién tich bé mat dat cta Trai dat nam & bac ban
cau va su bat 601 Xu:ng nay gay nén nhiing khac biét dang ké
gitta khi hau Bac va Nam ban cau.

Dia hinh bé mat dat, vi tri dia 1i, huéng, dp cao va qui_

mo cua cac day nii cung 1a nhu’ng nhan t6 co ban quyét
dinh khi hau trén cac ving dat lién.



B € mat dat
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& Land Fraction = Dién tich dat trén “vanh khan” / Dién
tich toan “vanh khan”

@ Global Contribution = Dién tich dat trén “vanh khan” /
Dién tich dat toan cau



Twong tac giwra cac thanh phan cua hé tho'ng khi hau

Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
Changes in
Solar Inputs -
Clouds
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Changes in the Cryosphere:
Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers

Changes in the Ocean: Changes in/on the Land Surface:
Circulation, Sea Level, Biogeochemistry Orography, Land Use, Vegetation, Ecosystems

Hydrosphere:
Rivers & Lakes

@ Cac thanh phan ctia hé thong khi hau tuong tac vdi nhau thong
qua ba dong: Nang luong, kho1 luong va dong luong

@ Cac dong trao doi gitra cac thanh phan tuan theo ba dinh luat bao
toan



