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B3: Can bang ning lwong va nhiét do
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Nhing nhan t6” anh hwéng dén sw truyén bue xa

& Trai dat nhan niang luong chu yéu tir buc xa mit troi
@ Buic xa mat tro1 trong qua trinh di dén bé mat dat s& bj
anh huong bo1 3 qua trinh:
1) Su hap thy
2) Su tan xa va phan xa

3) Su truyén qua



S hap thu

@ Khi ning lugng birc xa téi mot vat nd co thé bi
hap thu
Khi di qua khi quyén ning luong burc xa c6 thé bi hap
thu bo1 cac chat khi
@ Cac chat khi khac nhau trong khi quyén hap thu
cac tia buirc xa co budc song khac nhau:
UV — hap thy béi O, (tang binh luu)
Anh sang nhin thay — kho bi hap thu (may man cho
chung ta) Néng Ién

Hong ngoai — bi hap thu tirng phan boi hoi nudc, CO,
(su lam lanh giam khi do am cao)




Sw hap thu — Cwra so khi quyen

& Ctra so khi quyén 1a dai budc song (8-12 um) trong do
birc xa it b1 hap thu
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Phat xa cua Trai dat Sw hap thu cua khi quyén
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Sw hap thu — Cwra so khi quyen

& May trong khi quyén 1a chat hap thu rat tot
burc xa song dai

@ Q: Ve ban dém, tro1 nhi€u may am hon hay
tro1 quang may am hon? Tai sao?



Tan xa va phan xa

Tan xa khuéch tan: Birc xa bi 1éch vé %

Tan xa la su lam 1€ch hudng tia birc
xa khi tia birc xa gap vat chat

nhiéu hudng

Phan xa la moOt dang tan xa trong do
tia burc xa b1 léch huéng co cung
cuong do (guong)

Albedo 1a ty phan tia birc xa bi phan
xa (albedo Trai dat khoang 0.3)



Tan xa va phan xa

@ Tan xa co thé anh hudng dén:
¢ O nhirng noi bong ram birc xa mit trdi van co thé
chi€u toi
& Bau troi c6 mau xanh, luc hoang hon c¢6 mau do
(Tan xa Rayleigh)
@ Nhing ngay troi mu hodc khoi bui 6 nhiém bau
troi 6 mau trang hodc xam (Tan xa Mie)

€@ May co mau tréng (Tan xa khong chon loc)



Tan xa Rayleigh

@ Xay ra khi cac hat vat chat c6 kich thudc nhé so vai
budc song birc xa (nhu cac chat khi ciia khi quyén)

@ Lam tan xa manh hon cac tia burc xa ¢6 budc song ngan

hon (blue) so vd1 cac budce song dai hon (red)

& Lam cho bau troi c6 mau xanh, ltic hoang hon tré thanh

mau do



Tan xa Rayleigh
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Tan xa Rayleigh

(b)
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Tan xa Mie

@ Xay ra khi hat vat chat co kich thudc tuong duong voi
budc song burc xa (nhu cac hat xon khi)

& Lam tan xa tit ca cac budc song hi¢u qua hon tan xa
Rayleigh

@ Lam cho bau tro1 luc mu hoac khoi bui 6 nhiém ¢ mau
trang hoac xam, lam tang do hoang hon



Tan xa Mie
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Tan xa khong chon loc

& Tan xa gy nén bdi cac hat vat chat tuong doi 16n nhu
g10t may

& Tat ca cac budce song bi tan xa twong duong nhau

© Lam cho may c6 mau trang hoac xam



Sv truyén qua

& Su truyén qua la birc xa co thé xuyén
qua vat chat ma khong bi hap thu ciing
khong b1 tan xa



Can bang ning lwong cia Trai dat

@ Trai dat noi chung khong néng 1én ciing khong lanh di
(trur bién d6i khi hau toan cﬁu), no O trang thai on dinh

hoac can bang

& Diéu do cb nghia la birc xa nhan dugc tor mat tro1 phai

can bang véi burc xa (phat xa) Trai dat



Can bang ning lwong cia Trai dat

@ Buc xa nhan duoc tur mat troi

Reflection
by clouds

Scattering by
atmosphere
6%

Reflection
_ by ground
Absorption 5%
by gases and
clouds
Absorption 22
by surface
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Can bang ning lwong cia Trai dat

& Phat xa song dai tir mat dat va khi quyén thoat vao
khong trung

Lost to space Lost to space
from surface from atmosphere

66 units
Top of atmosphere

LW absorption Net LW LW radiation
Atmosphere 100 units loss 154 units
54 units
LW radiation Net LW LW radiation
Surface from surface loss from atmosphere
104 units 16 units 88 units
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Can bang ning lwong cia Trai dat

@ Thuyc té phirc tap hon nhiéu ...

Lost to space Lost to space Reflection Scattering by
from surface from atmosphere by clouds s
4 units 66 units go;nosp i
Top of atmosphere :
LW absorption Net LW LW radiation .
Atmosphere 100 units loss 154 units Reflection
54 units _ by ground
Absorption 59%
I l by gases and
clouds
- - : 25%
LW radiation Net LW LW radiation Absorption
Surface from surface loss from atmosphere by surface
104 units 16 units 88 units ‘ 45% ‘
SRUIDgarar Eglioguon; Ing ©2010 Pearson Education, Inc.

@ Trong diéu kién thue, khi quyén va bé mit lién tuc bi dot
nong va bi lam lanh mai mai ...
& Q: Taisao?



Can bang ning lwong cia Trai dat

& Dan nhiét va doi luu !!!

1) Dan nhiét lam cho nhiét truyén vao khong khi khi
tiép xuc voi bé mat

2) D6i luu 1am cho khong khi gan bé mat di 1én x4o
tron vao khi quyén phia trén

» Dong hién nhiét



Can bang ning lwong cta Trai dat

® Dan nhiét va doi luu
2 dang d6i luu:
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Poi lwu tu do Poi luu cudng birc



Can bang ning lwong cia Trai dat

@ Mot co ché khac cua trao doi nhiét giita khi
quyén va bé mit: An nhiét

& An nhiét 1a nang luvong duoc sir dung dé chuyén
pha cua vat chat, va n6 dugc truyén vao khi
quyen nho doi luu



Can bang ning lwong cia Trai dat

& Qua trinh cAn bang ning luong

Top of atmosphere

SW radiation Net LW Sensible heat Latent heat
absorbed radiation by convection by convection
25 units -54 units 8 units 21 units Atmosphere
Net ragiation Convective heat gain
= —29 units =29 units
SW radiation Net LW Sensible heat Latent heat
absorbed radiation by convection by convection
45 units —16 units -8 units —21 units Surface
Net radiiation Convective heat loss
= 29 units = 29 units

© 2010Pearson Education, Inc.

Birc xa Dan nhiét va doi luu



Can bang ning lwong cta Trai dat

& Phan bo ning luong
buc xa khac nhau theo
vi do

@ Dicu do6 gay nén qua
trinh binh luu nho g16
va dong chay dai
duong
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Van chuyen n3ng lwrong trong dai dwong
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@ Cac dong chay nong mang nhiét tir cac ving nhiét doi vé
ha1 dau cuc



Hiéu wng nha kinh

& Bau khi quyén Trai dat gan
giong nhu mot nha kinh

@ Trai dat am 1én nho hap thu
va phat xa burc xa

& Néu khong co cac khi nha
kinh thi nhiét do can bang
cuia Trai dat s& thap hon rat
nhiéu (0°F hay -18°C, ma
khong phai 1a 59°F hay
15°C)

Shortwave radiation

Convection

Longwave
radiation
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Hiéu wng nha kinh

@ Bién doi nong do khi nha kinh (CO,) trong khi quyén
lam thay do1 nhi¢t do can bang cua Trai1 dat
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Bién doi khi hau toan cau

@ Theo Uy ban lién Quoc gia vé BDPKH (IPCC, 2007):

Y

2)
3)

4)
5)

Trong 100 nim qua nhiét do trung binh toan cau di ting
1én 1.33°C va dang ti€p tuc tang lén

Nhiét d6 ngdy nay ting nhanh hon so véi thé ky trudc
Cac hién tuong cuc doan nong dang tang 1én, cuc doan
lanh dang giam di

Lép phu tuyét trén toan cau dang giam

Tat ca nhitng diéu d6 hau nhu chic chan 1a do con ngudi
phat thai khi nha kinh



Du tinh nhiét d¢ toan cau 2000-2100

Temperature Change (°C) Temperature Change (°C)

Temperature Change (°C)
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Kich ban phat thai khi nha kinh

Cao

Trung
binh



Bién doi khi hau toan cau

Tinh bat dinh tiém an trong du tinh nhiét do toan cau
(anh huong cua aerosols, d0 phu may, cac kich ban phat
thai KNK)

BPKH dija phuong 1a van dé nghién ciru rat quan trong



Nhiét do

@ Nhict do 1a thudc do dong f A

nang trung binh cua vat J ‘
o

i Y
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Do nhiét do

& Nhiét ké thuy ngan (hoic
chat 16ng khac) 1a dung cu
dung dé do nhiét do dua trén
SU g1an no -

& Nhiét ké lwdng kim 13 dung
cu do nhiét d6 dua trén su
co gian khac nhau cua kim
loai




Do nhiét do

& Nhiét ké dién tré 1a dung cu do nhiét 36 dua vao dién

tro

@ May tham khong (Radiosondes) 1a mot hop dung cu
thoi tiét bao gom mot nhiét ké dién tir trén bong tham

khong dé do cac bién khi quyén trén cao



Do nhiét do

Maximum Thermometer

Maximum temperature (93 °F)
-40-830-20-10 O 10 20 30 40 50 60 70 80 90 100 110 120

@ Léu khi tuong dung dé dat cac dyng oy (eaniin i
quan trac cac y€u to khi tugng bé mat

Constriction

(@)
Minimum Thermometer

Minimum temperature (53 °F) Current temperature (75 °F)
-40-30-20-10 O 10 20 30 40 5;‘ 60 70 ’;O 90 100 110 120
| ‘ 1 | | | | ‘ | | 1 | | | | [ 1 | | | | ‘ | | 1 | | | | I 1 | | |

Alcohol index

© 2010 Pearson Education, Inc.




Temperature (°C)

Chi tiet hon v € nhiét do

@ Bién do ngay dém: Phan anh bién trinh ngay dém ciia
nhi¢t A ta1 mot dia phuong

ey Maximum temperature

temperature
Absorbed !
solar

radiation
250 |- Minimum
temperature
Energy gained
Net longwave
20° radiation loss
Energy lost
15° Energy lost
(a) Night Day Night
10°
I I l : Cloudy Day
6 AM. 12 noon 6 PM. 12 midnight 6 AN
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Chi tiet hon v € nhiét do

& Nhiét do cao nhat da tirng do duogc trén Trai dat:
57.8°C ¢ Libya

& Nhiét d6 thap nhat da ting do dugc trén Trai dat:
-53.4°C ¢ Antarctica

& Q: Nhiét do cao nhat da trng do dugc ¢ Viét Nam:
2?7?

@ Q: Nhiét do thép nhat da tirng do dugc ¢ Viet Nam:
2?77



Chi tiet hon v € nhiét do

& Chi so6 gio lanh: Cung cap thong tin vé cam giac lanh
dua trén nhiét do va gi16 thuc té

Temperature (°F)
Cam 40 35 30 25 20 15 10 5 O -5 -10 -15 -20 -25 -30 -35 —40 -45

583 31 26 19 13 7 1 -5 -11 -16_220=-28=834"—40 =46 -52"=57 —63
10834 27 21 15 9 3 -4 -10 -1622 28 =85 —41"—47 -53 -59 —66 —72
1532 25 19 13 6 0 -7 —-13 ASEESOEESSE=SSr=40 =0 IN=58 =04n=/18=/7
20030 24 17 11 4 -2 -9 —-15 SRS EUESSOR=42 =48 =00 =01"=08"~/4"=8
250129 23 16 3 -4 -11 17,24 31 37 —44 -51 -58 64 —71 —78 —84
30 128 22 15 1 -2 -12 49E=26E=88"—39 —46 -53 —60 —67 —7/3 —80 —87
35 28 21 14 0 -7 —-14 =218=27"=34 41 —48 -55 62 —69 —76 —82 -89
40 27 20 13 -1 -8 -15 =22°=29°-36 —43 -50 -57 64 —71 —78 -84 -91
45 26 19 12 -16 =288=80f —37 —44 -51 -58 —65 —72 —79 —86 —93
5026 19 12 -3 -10 -17/=248=81 —38 —45 -52 —60 —67 —7/4 81 —88 —95
55425 18 11 -3 —11 48E=25=32 -39 —46 -54 —61 —68 —/5 —82 -89 -97
60 25 17 10 -4 -11 -19 -26 -33 —40 —48 -55 -62 —69 —76 —84 —-91 —98

Wind (mph)

W s OO N O ©
|
N
|
©

Frostbite Times 30 minutes 10 minutes 5 minutes




Cach phan tich nhiét do

® Theo phuong ngang

-23

h -29
-32
-35
-38
-41
-44
-47
-50




Cach phan tich nhiét do

@ Theo phuong thing dung

100

200 —

300 —

400 —

500 —

Pressure (mb)

600 —

700 —

800 —

900
1000 - | | | 1 | | | 1 | | | |

-80 -70 -60 -50 —-40 -30 -20 -—10 0 10 20 30 40
Temperature °C

-112 -94 -76 -58 —-40 -22 -4 14 32 50 68 86 104
Temperature °F
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