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Bai gidang mén hoc “
NGUYEN LY CO’ S& CUA BIEN POI KHi HAU VA THIEN TAI NOI DUNG
M3 sé: ER601 Y
Chwong 1. Co sé& Khoa hoc Khi hau
Chuong 1 } 1.1.Cac dinh nghia

CO SO’ KHOA HOC KHi HAU

PGS.TS. L& Anh Tudn
Vién Nghién ctru Bién ddi Khi hau — Dai hoc Can Tho
Khoa Méi trwérng va Tai nguyén Thién Nhién

Trwérng Pai hoc Can Tho
E-mail: Jatuan@ctu.edu.vn

1 NOI DUNG
Chuwong 1. Co sé& Khoa hoc Khi hau ,

} 1.1 Cécgdinh nghia ' ' * Khitwong (Meteorology) ¢
" H 9 . Khi twong hoc la khoa hoc nghién ciru vé khi quyén nhdm chu yéu vé
1.2. Hé thong Khi hau Trai dat theo d6i va duw bdo thoi tiét (nhiét d6, d6 4m, mwa, néng, gié, bire xa, ..).
1.3. Céc yéu té Khi twgng Chu yéu « Thoitiét (Weather)
1.4. Hléu l:Pn,g Nha kinh Thoi tiét 1a tip hop cdc trang théi cua yéu té khi twong xay ra trong
1.5.Quan trac va Dy bao Theoi tiét khi quyén & mét khoéng thoi gian ngan nhét dinh (ngay/gio).

e Khi hau lim
Bai tap va Thao luan : (Climate)
Khi hau la thoi tiét trung binh trong khoéng thoi gian dai.
. (trén 30 nam — theo WMO)
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MOT SO WEBSITE LIEN QUAN THO'I TIET — KHi HAU

"Khi hdu la nhirng gi ban mong doi, http://pclb.vnn.vn
Thoi tiét la nhieng gi ban nhan dwoc”
(Thanh ngi)

http://www.nsc.org/ehc/ew/disaster

http://lwww.discovery.com/giudes/weather

http://www.hurricanehunters.com

http://rsd.gsfc.nasa.gov/rsd/images

http://www.meto.govt.uk/sec6

http://www.stormchaser.niu.edu/chaser

http://weather.yahoo.com

https://climate.nasa.gov/

Khi twg'ng - Thdy véin (Meteorology - Hydrology) 1a nganh khoa hec
nghién ciru:

* cdc tinh chat, dic di€ém hinh thanh va phan loai cac hién twgng vat
Iy xdy ra trong khi quyén va dong chdy sdng ngoi, cling nhw anh . ) A
hwéng qua lai cia cac hién twgng nay véi nhau. THO'I TIET TREN

* mad ta cic dién bién phirc tap cla thién nhién giup ta cé thé phong, ;ig' glg- (I;g?ng
chdng, tranh mét phan thién tai, gidm nhe céc ri ro trong cudc sdng

san xudt va cai tao méi trwdrng sinh séng. g:ﬁ‘g LL(;INl?I-: ;‘:Y

Khi hau hoc la nganh khoa hoc nghién ctru vé cac quy luat va
hién twong ciia khi hau va dw doan thay déi khi hau.
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TRAI DAT

Himawari-8/JMA (1-30 Nov 2015)

TRAIDAT #

Himawari-8/JMA (1-30 Nov 2015)

+

CAC HANH TINH KHAC

NICAM/JAMSTEC (Satoh et al., 2008)

TRAI DAT KHONG LUC DIA

NICAM/JAMSTEC (Satoh et al., 2008)
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22 YEARS OF SEA SURFACE TEMPERATURE
JANUARY 1985 - JANUARY 2007

TAI SAO THO1 TIET THAY DOI TREN TRAI DAT?
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THAI DUO'NG HE

Mercury Earth Jupiter

NOI DUNG
Chwong 1. Co s& Khoa hoc Khi hau

+® ® o - g

} 1.2. Hé théng Khi hau Trai dat

Venus Mars Saturn

(0) Sun: Mét tr&i; (1) Mercury: Thay tinh; (2) Venus: Kim tinh; (3) Earth: Trai dat;
(4) Mars: Hoda tinh; (5) Jupiter: Moc tinh; (6) Saturn: Thd tinh; (7) Uranus: Thién vwong
tinh; (8) Nepturn: Hai vwong tinh; (9) Pluto: Diém vwong tinh

(Hién nay, cac nha thién van hoc da khéng xem Diém vwong tinh la mét hanh tinh trong
hé maét troi)

HE THONG KHI HAU TRAI BAT DAl QUANG PHO MAT TROI

Nang lwong mat troi phat ra moi hwéng dwéi dang birc xa dién tir:

Khi hau 1a két qua sy twong tac i ‘
anh sang nhin thay, birc xa ttr ngoai, btrc xa hong ngoai, ...

phirc tap cua cac qua trinh vat Q o {
-

ly, héa hoc va sinh hoc dwéi tac . o o N R o
Burc xa mat troi thwe chat la séng dién tr lan truyén trong khéng gian véi toc dé anh

dc}ng cua néng Iu’qng mét trovi. V sdng, bwéc séng ctia né khéng nhwe nhau ma tao ra mét dai quang phé (spectrum).
Mit troi 1a ngudn cung cip niang l I
lwong cho cudc song trén trai dat va ) e—
L A . A Ultraviolet Visible light Infrared
la nguon nang lwong cho khi hau.
A=0,20-0,39 u A=0,39-0,76 A= 0,76 - 24,0 p
tia tr ngoai tia thdy dwoc tia hdng ngoai

https://www.youtube.com/watch?reload=9&v=HFT7ATLQQx8

(u 12 micromét = 106 mét)
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4 TANG KHi QUYEN

HE THONG KHi HAU TRAI BAT

~ Py A L LR z . z N z R ai khéng gian (To out Tang ngoai khi quyén (Exosphere|
“Hé théng khi hdu” la téng thé ctda khi quyén, thiy quyén, 2 Al khang B i
sinh quyén va dia quyén va nhiing twrong téc cta ching. Tang nbiét [Thermpsphere) E:f: is:f;ere)
@ w Tang trung lwu (Mesosphere)
& inh lwu (Stratoshere) Tang Ozone t

e PPNy
Y iy S

rs R » .

4 tang khi quyén TANG DPOI LUU (Troposphere)
TANG NHIET + Cao do trung binh tir mat dat 1én cao 11 km, & 2 cwc
(TANG ION) cua Trai dat day khoang 8 - 10 km, con & ving xich

dao la 15 -18 km.

* May va hoi nwéce tap trung day dac tir d6 cao 1 - 8
km, tat ca cac hién twong nhw mwa, gié, béc hoi,

TANG b3 ddu xa Y N
TRUNG GIAN ao, ... deu xay ra & tang nay.
+ Tang nay chiém 80% khdi lwgng khong khi va 90%
N hoi nwée va ludn c6 sy tac dong qua lai gitra mat
_ TANG dét, dai dwong va khi quyén.
BINH LUU
+ Khong khi chuyén dong theo hinh thang dirng:
dong théng (khong khi di tir dwéi 1é€n trén) va dong
TANG giang (khong khi di theo chiéu tir trén xuéng dwéi).
POl LUU
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TANG DOI LWU (Troposphere)

+ Sw chuyén dong cua khang khi tao ra sw thay déi clia
dong ning, né phu thudc vao ap suét khi quyén va tao
ra trang thai nhiét. Khi khéi khéng khi chuyén dong di
1én, ap suat giam dan va dan ra do giam mat do va lam
nhiét do giam theo. Ngwoc lai, khi khéi khéng khi di

xubng, ap suét ting Ién va nhiét do ciing gia ting theo. @
Chggh

* Hién twong thang giang cac l§h6i khéng khi la nguyén T ““I

nhan chinh Iam bién ddi thoi tiét trén trai dat. QL

«Trong tang déi Iwu, ctr Ién cao 100 m nhiét do khong
khi giam di khoang 0,6°C. & dé cao gan 11 km, nhiét do
khéng khi c6 thé 1a am 60 - 50°C.
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TANG BINH LU (stratosphere)

100+km
* Tang binh lvu & do cao tir 11 km dén 50
km. Noi day mat dé hoi nwéc rat nhoé hoic
khéng dang ké nén khong c6 may.

- Trong tang binh Iwu khéng khi it bi xao

tron theo chiéu thidng dng. Trong tang 50k
binh lwu khong khi rat loang, nhiét do it

thay db6i trong khoang tir 15 - 35 km,

khoang - 55 °C.

- O tang nay, ti 18 khi Oz6n (0,) cao, tang binh

Iwu cé tac dung hap thu cac tia séng ngan

clia birc xa mit troi (tia tir ngoai), giam thiéu 0km

dang ké sw nguy hiém cua cac tia nay tir mat

trevi chiéu xudng trai dat. B0 60 40 20 0 20
Temperature - degrees C

| T, — T 34— 16
5 ‘H=(2 1))(100:( 6 )

0,6

X100 =3.000 m

Lé Anh Tuén - Trwdng Pai hoc Can Tho

TANG TRUNG GIAN (mesosphere)

. Téng trung gian & d6 cao khoang 50 - 80 km, SEmo r 90 km —
nam gitra tang binh Iwu va tang nhiét.

- Tang trung gian chuyén tiép giira khi quyén
va khéng gian vii tru (trén 2000 km), khéng khi

Mesosphere
& day v6 cung loang chi chira hydro va heli. ~

/7
Stratopause

MOC—A—--r>
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TANG NHIET (thermosphere) 4
NOI DUNG S

Chuwong 1. Co s& Khoa hoc Khi hau

» Tang nhiét hay con goi la ting dién ly hay
tang ion (ionospheric), & dd cao trén 85 km,
khéng khi rat loang, chi c6 & dang cac hat
ion mang dién, ting nay cé tac dung ngan
can bét cac birc xa mat troi giap sinh vat
trén trai dat ton tai.

- Pac diém quan trong cha ting nay la nhiét
do kha cao va ting nhanh theo dé cao. O
chiéu cao 200 km, nhiét dé la 200°C va gi&i
han vao khoang 2.000°C.

} 1.3. Cac yéu té Khi twong Cha yéu

- Tang nay c6 doé dan dién cao lam phan héi
cac séng vo tuyén phat di tir mat dat.

Thay d8i trong Khi quyén: Thay d8i trong & g (
_ Thanh phan, Sy luan chuyén Chu trinh Thay vin ({
HE THONG s A
i HA bircxa §
KHI HAU Mattroi v
TOAN CAU S My
KHONG KHI "7
avayi // / // /
ra A /7 /7
N,, O, Ar, A e 0 / Vi L ,
t&;ﬁ;‘l t%lc 0,60, CH, N0, 0,... o deneNdilie s Céac yéu td khitwgng
T téd P U = Twong tac on .on S
phirc tap va Khomg khi \E:;::tk:?vé" phirong AR "\ hong ki & Sinh quyén hién dién trong bau
28 .~ &Bangda - N . 2 Y .
lién tuc gitra P l khi quyén bao gém:
z 2 Birc xa mat dat y
Khi quyén, Taodsi suit B - Nhigt o
Thuy quyén, Hhig e hoat dgng con ngudi . D5 3m -
Pia quyén va « B8c hoi RS
. 2
Sinh quyen Thiy quyen: « May
(va mét prlan i - * Mua L—/‘
3 K&t ndi Bang - Bién Thi én: ..
Bing quysn) ‘ vl iy ; - Gi6
Thay dGi trong Dai duromg:  Thay @8 trén/ trong m3t dat: * Khiap [~
Luan chuyén, Myrc nuwréc bién, Héa dja sinh NGi d‘ai‘ Sir dung dﬁ't, Thurc vat, Hé sinh théi R wecc et o, (2001) . V_v."
i 8 i Tk 0 ]
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& A * Nhiét do (temperature) la thwéc do mire A A A 1
NHIET PO dod noéng lanh cua mét khéi khi, mdt ving AU LG R
dat, moét dong nwéc hodc mét vat thé.
+ C6 2 loai nhiét ké :
+ nhiét ké bach phan Celsius (°C)
+ nhiét ké Fahrenheit (°F) - TAng khéng khi & s&t mat dat luén cé hoi nwéc:
nwérc tir hé ao, séng, bién, ... béc hoi téa ra, thoat
hoi nwéc tir sw hé hap cua thuc va déng vat va hoi
‘ Quan hé giira °C va °F: ‘ nwéc ttr hoat déng céng nghiép, 16 hoi phét ra.

-

+ Am dé khéng khi (air humidity/ moisture) Ia Iwong
hoi nwéc chira trong khéng khi.

] e

5
C=5(F-32)

oF = 2oC 1 32
-5

Am ké cam tay

BIEU PO QUAN HE GIT'A NHIET DO CELSIUS VA NHIET DO FAHRENHEIT C6 4 khai ni¢m vé do am va don vj do:

« Do am tuyét doi (Absolute humidity): mé ta lweng hoi nwéc ton tai trong
mét thé tich hén hop dang khi nhat dinh. Don vi phd bién ding dé tinh do
am tuyét doi la gam nwée trén mét khdi khi (g/md).

Conversion Graph: Degrees Fahrenheit - Degrees Celsius

250

E
(100,212)

200

+ D6 am twong ddi (Relative humidity): 1a ty sé cta ap suat hoi nwéc hién tai
ctia bat ky mét hén hop khi nao véi hoi nwéc so véi ap suat hoi nwéc bao
hoa, don vi la %.

150 100

D9 déng + D06 am bao hoa (Saturated humidity): hay con goi la dé 4m cwc dai, la lwgng
hoi nwéc béo hoda trong khéng khi tai mét thoi diém, thé tich va nhiét do
nhat dinh dwegc tinh bang gam/mé.

100

Degrees Fahrenheit

e b b b b ny

« Do am ti dbi (humidity ratio) f: 1a dai lwgng do bang ti s6 % giba do dm
tuyét déi a va dé am cwc dai A ciia khong khi & cling nhiét dé cho truéc.
f=(a/A) x 100%

0 10 20 30 40 50 60 70 80 90 100

Degrees Celsius
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Do am twong dbi (RH%) tinh theo:
e
RH = e—” X 100%
s

e,—ap suét riéng cia nwéc va
e, — ap suat hoi nwéc da dwoc can bang. |

Cac may do dd am (4m ké - hygrometer)
thwong chi thi 1a do 4m twong doi (%).
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KHI DO AM CAO: NHIET 86
« Gay cam giac khé chju, mét méi cho 27 28 29 30 31 32 33 34 36 36 3I7 38 39 40 41 42 43
cothé 40 27|28 29 30 31 32
. Qlién 4o gidt lau khd, xuat hién am 45 |27 28|20 30 32 33
moe 50 27|28 303133 34
« 8an nha dong nwéc gay tron trwot
e ok . . 55 28|29 30 32 34 36
« Cac virus, vi khuan, nam moc, bo bui
nha c6 co héi phat trién. Tang nguy m’; S0 |28 129 (31 el
co mac bénh nhiém trung dwong hé asi | 65 28 30 32 34 36 39
gép, tiéu hoa va mét sé bénh ngoai & 20 12031 83 25 38 M40l
a.
. . . N - 75 29|31 /34 36 39 42
« Kich thich niém mac dwong thé, dan .
dén viém, ting tiét va co that phé 80 | 30 | 32 {3535 NERNEE [ESEEE
quan dan dén ho, hat hoi, kho tho,... 85 3033 36 39 D Nguy hiém
+ Ngoai ra, o 4m khéng khi cao dé 90 31/34 37 41 . B¢ bigt nguy hidm
gay ct_ngp chay hw hoéng cac trang o5 | 3135 33 42
thiéet bi.
100 32 36 40 44

Ma&i quan hé giiva Nhiét do (°C), D6 4m twong déi (%)
va Ty s6 mat dd hoi nwéc trong khdng khi

Moist Air Density
Temperature, Relative Humidity and Air Density Ratio Relative
12 Humidity
(%)
11+ —
| —20
é : ! 40
; 287 | Ref. _:g
£ o8 Density Ratio = 1
8 Temperature = 20 degC 100

0.7 - Relative Humidity = 0%

06+ | S N S S M|

0O 10 20 30 40 5 60 70 8 90 100
Temperature (deg ©)  @ngineeringtoolbox.com
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BOC — THOAT HOI

Béc hoi (evaporation) la hién twong chuyén héa cac
phan t&r nwéc tir thé 16ng sang thé hoi do tac dung
chinh cua nhiét do, gié va di vao khong khi.

Thodt hoi (transpiration) 1a sw béc hoi xay ra & bé
mat cac mé cha thwe va dong vat, hodc mat dat.

Trong can bang nwoéc goi chung la béc thoat hoi
(Evapotranspiration), 1a téng lweng nwéc méat di do
sw béc hoi nwéc tir mit nwéc, mat dat, qua 1a cay
cua lép phu thuce vat, ...

Lwong béc - thoat hoi thwong tinh bing chiéu day
16p nwée boc hoi, don vi la mm.
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BOC HO! + THOAT HOI
EVAPORATION + TRANSPIRATION

BOC THOAT HOI
= EVAPOTRANSPIRATION

Phwong phap chau béc hoi loai A

E - lwgng béc hoi do trwe tiép tir chau (mm).
é s6 béc hoi chau. K, phu thudc vao hinh dang chau (loai

chau, mau sic), vj tri dat chau, diéu kién dé am va gio.

pan

P

- N 2 N P _
Gia trj K, thwérng trong khoang 0,35 - 0,85, trung binh c6 the chon K, = 0,70.

Bing 3.2, Bing tra hé s Kp cho chiu A
" Truong hop A: Truong hop B:
ik a3t e than 5 3t e s a3t o rio
Gy e - . D§ am RH Thip TrBinh Cao Thip Tr.Binh Cao
trungbinh (%) <40 4070 >70 <40 4070 >70
’ Vintécgio  Da Ds
e Vo Chin o Vng Cige (m's) (m) (m)
ke itay e Nhe 1 055 075 1 0.7 0.8
4 <2 10 065 085 10 06 07
| 100 07 085 100 055  0.65
| 1000 075 085 1000 0.5 0.6
Trungbinh 1 05 065 1 065 075
2.5 10 06 075 10 055  0.65
100 065 08 100 05 06
1000 0.7 08 1000 045 055
Manh T 045 06 1 06 065
58 10 055 065 10 05 055
100 06 07 100 045 0S5
1000 0.65 075 1000 04 045
Rit manh T o4 05 1 05 06
>8 10 045 06 10 045 0S5 55
100 05 065 100 04 045 05
1000 055 065 1000 035 04 045
(Nguon: FAO, Irrigation and Drainage paper No. 50)

Téc dd boc hoi 1a lwgng nwéc béc he
trong mét don vi thoi gian (mm/ngay)

10be refilied uout
Sem below

THUNG DO BOC HO'l TIEU CHUAN

e, v
.
.
. 3 .
., :

Hinh khai tron, inox hoic tole trang kém

Puong kinh: 120.7 cm

Chiéu cao: 25 cm, d6 nwéc cao 20 cm.

Dat trén Ké cao: 15 cm

Phwong phap Blaney - Crridle

T - nhiét d6 trung binh ngay (°C);

p -ty 1& phan tram sb gi& chiéu sang trung binh nam ddi véi cac ngay cua thang
trong mét chu ky twéi. Gia tri cia p phu thudc vao vi dé dia ly noi xem xét va thoi
gian tinh toan cho th&i vu cay trdng, xac dinh theo bang 3.1.

Bing 3.1: Bang wa hé 56 p twong cong thirc Blaney-Criddle
Vido Thang
Bie 1 0 W IV VvV VI VI Vil IX
Nam VII VIO IX X X1 XII I I ity
60° 015 020 026 032 038 041 040 034 028
55 017 021 026 032 036 039 038 033 028
023 027 031 034 036 035 032 028
023 027 030 034 035 034 032 028
024 027 030 032 034 033 031 028
025 027 029 031 032 032 030 028
025 027 029 031 032 031 030 028
026 027 029 030 031 031 029 028
5 026 027 028 029 030 030 029 028
026 027 028 028 029 029 028 028
027 027 028 028 029 029 028 028
027 027 028 028 02§ 028 028 028
27 027 027 027 027 027 027 027 027

Lé Anh Tuén - Trwdng Pai hoc Can Tho
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Vi du 3.1: Tinh qung béc thoat hoi tham chiéu ET, theo Blaney — Crridle cho thang 4 &
vling c6 vi dé 25° Bac. Cho biét nhiét do trung binh ngay trong thang 4 1a 21,5 °C.

6 25° Bac trong thér!g 4c6p=0,29 (béng’3.1).
= 21,5 °C thi lwong boc thoat hoi tham chiéu sé la:

ET, = p(0,48T + 8) =0,29 (0,48 x 21,5 + 8) = 5,2 mm/ngay

SU’ GIANG THUY / MUA

Bing 3 1: Bang tra hé s6 p rong cong thic Blaney-Criddle
LT — Thing
Bic JI 0 MW(IV)V VI Vil Vil IX X X

Nam VII VID IX X [XI XIO T oI I v v

60° 015 020 026 032|038 041 040 034 028 022 017
0.17 021 026 032|036 039 038 033 028 023 0.18
0.19 023 027 031|034 036 035 032 028 024 020
020 023 027 030|034 035 034 032 028
022 024 027 030|032 034 033 031 028
0.29 1031 032 032 030 028
029 %031 032 031 030 028
030 031 031 029 028
28 029 030 030 029 0.28
0.28 028 029 029 028 028
0.28 0.28 029 029 028 0.28
0.28 028 028 028 028 028
027 027 027 027 027 027

S gidng thiy (precipitation) Ia két qua cua sw ngung két hoi nwoc trong khi quyén,
14 qud trinh nwéc tir thé hoi chuyén sang thé Iong (mwa, swong) hodc thé ran (mwa

d4, tuyét) va roi xudng mat dat.

Trong mét khéi niém gan ding & nwéc ta, lwgng gidng thdy va lwegng mua roi

(rainfall) c6 gid tri gan nhw nhau.

DT o Z
I

'min
n/N
Ud

P

T

Cong thirc Blaney — Crridle hiéu chinh
(Doorenbos va Pruitt, 1977)

a T
ET°=N(K—:—bP[K—1—K:])

- s6 ngay twéi trong 1 chu ky twéi (10 < N < 30) (ngay);

- hé s6 kinh nghiém, phu thudc RH,,;, (%) va ty s6 n/N;

- hé s6 kinh nghiém, phu thudc vao RH,,,, n/N va Ug;

-d6 am twong dbi toi thiéu (%);

-ty s6 gi® ndng thuwc té/ gio nang I&n nhat;

- toc dd gio trung binh ngay (mi/s);

-ty 1& phan tram s6 gi® chiéu sang trung binh, lay theo bang 3.1;
- nhiét d6 trung binh ngay trong thi ky tweéi (°C);

K, Ky, Ks — céc hé sé diéu chinh, c6 thé lay K, = 2,19; K, = 8,13, Ky = 1.

Thiét bi do MUA

Thiét bi do mwa
theo kiéu phéu

Weather station
rain counter

@ o

Rain Gauge

Ree;d switch

. Magnet

Small bucket
-«

Drain hole

Thiét bj do muwra ty
dong theo kiéu dém

Lé Anh Tuén - Trwdng Pai hoc Can Tho
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SU’ GIANG THUY / MUA

3 loai mwa

27/10/2019

Precipitation produced by convection

Precipitation produced by moist air
rising aver high ground

Precipitation produced by warm air
forced to rise by a colder air mass

Mwa dia hinh

Orographic
precipitation

Mwa déi lwu

Convective
precipitation

Muwa front

Muwa déi lwu

Frecipitation produced by moist air
rising over high ground

Muwa dia hinh

Precipitation produced by warm air
forced to rise by a colder air mass

Lé Anh Tuén - Trwdng Dai hoc Can Tho

Muwa front
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CAC QUI BPINH GQI MUA TRONG CAC BAN TIN THOI TIET

Luong mua duoc tinh bang chiép. day do bang mm cia 16p nwéc roi trén mot mat phing nam
ngang, khong boc hei, khoéng tham va chay tran di. Cudng d6 mua 13 lrong mua tinh ra mm roi
trong 1 phit. Cuong d6 mua vuot qua 1 mm/phit goi la miea rao

z

Sw chuyén déng cua khéng khi twong déi véi mét dat
theo phwong nam ngang goi la gi6 (wind).

Khéng khi c6 khuynh hwong chuyén déng tir noi c6
dp suat cao dén noi cé ap suat thap. Chinh sw
chuyén déng cua khéng khi tao ra gio.

Gi6 dwoc thé hién bang van téc gié va hwéng gié.

Téngoi i Qui dinh vé dién mura (khu virc mira)
®  Mica vai not 86 tram c6 mra = 1/3 t?mg 50 tram do mua khu vue.
e Muardi rdc $6 tram cé mwa > 1/3 hode = 1/2 téng 56 tram do mua khu vye.
o Mua nhiéu noi S0 tram c6 mwa > 1/2 tong s tram do mua khu vuc.
*  Mia khdng ddng ké Lwong mua tir 0.0 - 0,5 mm
®  Mua nhd Lwong mua tir 0.5 - 10,0 mm
*  Mua vira Lwong mua tir 10,0 - 50.0 mm
o Muato Lwong mua tir 50,0 - 100.0 mm
e Miardtto Lwrong mwa > 100.0 mm
M AY HINH DANG VA VI TRi CAC LOAI MAY KHAC NHAU
12km

. _»{ May ti (Cirrus - Ci)
May la khoi cac giot nwéc

ngwng tu hay nwéc da tinh thé
treo lo Itrng trong khi quyén &
phia trén Trai D4t ma co thé
nhin thay.

May titich
- _(Cirro-cumulus-Cc)

May titing

(Cirro-stratus - Cs)

6km ) .

May trung tich

> | (Alto-cumulus-Ac)

May vii tich

3km - % | (Cumulo-nimbus - Cb)
May tingtich

™ | (Strato-cumulus - Sc)

_,{ May tich (Cumulus - Cu)

May viltang
7 (Nimbo-stratus-Ns)

1.5km —

Bing cip gi¢ (Beaufort Scale)

Cipgid | Toc 46 (mis) Phin hang Motd
(an/g)
1 0-0.2 TLiang ¢i6 Mol vt yén tinh, khéi 1én thang, hd nude
©-2.9 phang ling nhv guong
2 05-15 | Giératnhe Kh6i hoi bi réi déng, mat nucc gon 1én nhwe
(.0-89) vayed
3 16-33 | Gidnhe Mt cam thiy 5 gid, 14 chy xao xac, s6ng gon
©90-159) nhung khéng <8 séng v&
] 34-54 | Giemho L4 va canh cdy nho bit 2u rung dong. Co lay
(16,0 -23.9) nhe. Séng rét nhd
5 55-79 | Gisvia Buiva manh gidy nhé bat dau bay. Canh nhd
BEAUFORT SCALE (24.0-33.9) lung lay, séng nh va dai hon
6 80-107 |Giokhdmanh | Ciynho cé li lung lay, mit nwéc hd ao gon
- (34.0-43.9) séng. Ngodi bién song vira vi dai
7 108-138 | Giomanh Cing 1én Iung lay. day dién ngodi pho thal vi
4 + ¥ (44,0 -549) vu. Ngon séng bat ddu cé bui nude bin lén
; 4 || 2ay |2y g B9-171 |Giekhdto Ciy torung chuyén, hé & bd nguoc chida
o saim (55.0-67.9) gi6. Séng khi cao
o — 9 172-207 | Gidto Cinhnhd b bé gay. Khong di nguoc gid
4 4 4 - (68.0-81.9) duge. Ngodi bién séng cao va dii
-an - - <l 10 208-244 | Giorat lén Tam hu hai nia cia, gidt ngdi trén mai nha
|| = -——/ (82.0-95.9) Séng 16m c6 bot diy dac. Han ché ra khoi
. ] - == 11 745284 | Giobao Tim bt 13 cay. Phi do nha cira. Song rat 1on
iy | [(a—— (960 - 109.9) vireo dit déi. Cém tau thuyén ra khoi
. L 3 ) =285 Gigbio to Stc phd hoai rat 1én. Séng cwc ky 1om, cé the
plait 4 = 110,0) phi v& cdc taunho, thigt hai lén v rit1én

Lé Anh Tuén - Trwdng Pai hoc Can Tho
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Birc xa
MAT TROI
100 don vi (Bv)

Suit phan chiéu
30 dv

Phin xa tr may

20 dv
Hip thu &
tang binh hru Phin xa
2dv tir cac hat i ti
6 dv
Hip thu &
tang doi len
17 dv

Pén trwc »rié-p
Mat dar

Khuéch tin dén
28 dv

Mat dac23 dv
BE MAT TRAIDPAT

Dong can béng birc xa séng ngan toan cau
(Pidwirny, 2006)

NANG/ BUC XA

00 %
\ 4

Nang (sunshine) dwoc biéu hién bang sé gi® chiéu sang/ngay.

Blrc xa mat troi (solar radiation) cé thé thé hién bang ning lweng phat ra clia
mat trei trén 1 don vi dién tich trong 1 ngay (Kcal/cm?/ngay)

Lé Anh Tuén - Trwdng Pai hoc Can Tho

Phat thii bire xa séng dai
tir mat dat
ra khéng gian § dv

Phit thdi bikc xa séng dai
tir khi qu}'én
ra khéng gian 64 dv

1

Phdt thai nhiét tir

‘ khi gquyén va may

s 160 dv
Khi quyén hip thu R
nhiét phat tir mat dit . \hl_eillflen
111 dv Phit thii birc xa séng dai -
fE KN quyén  xpigtdn
dén mit dat 96 dv 23 dv
Phit thai birc xa sing i Xl
dai tir mat dat ‘ Tl:uigyidnn
- va doi lwu
e Bic hoi
[ ] =

NANGLUQNGT! TU BE MAT TRAIDAT

Dong can béng birc xa séng dai toan cau
(Pidwirny, 2006)
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e
& «

NOI DUNG >
»

\
. Nang lwong mat troi \/} (
Chwong 1. Co s& Khoa hoc Khi hau xuyén quakinh chin [ h'g

gio xe hoi

Nang lwong khuc xa trong xe
{ khéng thé xuyén qua kinh chan

2
1

} 1.4.Hiéu tng Nha kinh

Graphic Design: Michael Ernst, The Woods Hole Research Center E@

HIEU U'NG NHA KiNH

Hiéu trng nha kinh lam cho nhiét dé cta khong gian
bén trong cia mét nha tréng cay lam bing kinh tang
1&n khi mat troi chiéu vao.

Nh& vao sirc 4m nay ma cay cé thé dam chdi, ra hoa
va két trai sém hon.

Lé Anh Tuén - Trwdng Pai hoc Can Tho 15
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Tre cay

Khang khi ra

Tam trai bing nylon

. Khéng khi vao

Khoéng khi vao

Tém trii bang nylon b

CAN BANG BU'C XA TOAN CAU

Tia nang {chi y&u dnh
sang va tia cuc tim) Liép
nang lugng cho h& thong.
khi hau

2 Mt nira ti
phan xa tir
taing khi quyEn

3 < Nhigt (152 hang ngi
Phan cin lai Aok phat ra ti

ciia tia ndng bi mat A3t hip thu Trai
wa fam b mat ndng kEn

Hiéu (rng nha kinh ciing Ia hién twgng nghén nhiét trong bau khi quyén
clia Trai dat dwoc Mit Trevi chiéu sang 1a higéu trng nha kinh khi quyén.

Figure 4.8 The flow of energy 1o and from the earth. The ult-
mate source of anergy n most ecosystems s sunlight.

Birc xa Buc xa 235 Buc xa
107 mat troi 342 dén ti song dai
phan hdi mat troi thoatra
107 Wm-2 , 342 Wm2 235 Wm2
Phan hdi tir may, ing 66
R 1oz
khong khi Thoat ra theo,
7 khong khi 165 Khi
Hép thy bsi nha kinh
khong khi
= 67
Phan hdi tir 350
mat dat quay vé
30
/ o = 390
Hap thy boi mat it Nhigt Bée-thoat hoi Bre xamat dit 324
§ ARG . |
Source: Kiehl and Trenberth, 1997
Ll D Birc xa . Sdl

a mat dat

qua I3 hng khong khi
- Reflected by

amosphere (34%)

7

Radatod by
aimosphare

LoverSusosphora
s v

vsio roenty

la . Toposphere "G

khi quyén
(anh hwong
- nha kinh)
i xa
sbng ngén 88
> ;
D6 ol
Birc xa Béc thoat hoi
song dai |
I =

N:?lng Iu’(yzlg tw Ning lvgng Nang lwgng that
birc xa Mt troi — T — Traj dathap — ™= thoat lai ra ngoai
den Trai dat thy dwoc khéng gian.

Lé Anh Tuén - Trwdng Dai hoc Can Tho
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toéa nhiét ra.

A% escaping radiation
bsorbed

Khi I&p khi quyén cé qua nhiéu khi CO,, CFCs, CH, va hoi nwéc...
thi Trai dat tré thanh mét qua ciu gilv nhiét, hap thu nhiéu ma lai it

PgCO-eq. (GWP s i Kyoto Protocol)

1970 1975 1980 1985 199 1995 2000 2005

Sownce EDGAR 40 JRC/PBL. 2009)
Source: P [of Joint Centre (JRC il

Assessment Agency (PBL). Emission Database for Global Atmospheric Research (EDGAR), release
version 4.0. http://edgar.jrc.ec.europe.eu, 2009

Céc loai khi gép phan gay
hiéu &ng nha kinh:

* Than khi (CO,)

* Metane (CH,)

* Nitrous Oxide (N,0O)

* Ozon (0,)

¢ Cholorofluorcarbons (CFCs)
* Hoinuwdc (H,0)

Nguyén nhan nhiét do bé mat trai dat
tang lén, ting nhanh chi yéu (hon
90%) la do tang ham lwong khi CO,
va cac loai khi thai tao hiéu trng nha
kinh do hoat dong cua con ngwoi
thai vao bau khi quyén.

.%ﬁ%‘“‘?‘%@@w &a& lﬁ&u oo
e
%%W,

peatLaNDS PRODUCTION 8 cOMBUSTION arronesmaTIon |

TIME

Ngudn gay ra khi nha kinh

Bai rac thai

Canh tac néng nghiép

Hoa chét xit

Lé Anh Tuén - Trwdng Dai hoc Can Tho

17



27/10/2019

Giao théng

Ngudn gay ra khi nha kinh

Chan nuéi gia stc Chay rirng

TOTAL GREENHOUSE GAS EMISSIONS
Wilion fores GO equivalent
0

Lé Anh Tuén - Trwdng Dai hoc Can Tho

MUC THAI KHi NHA KINH HANG NAM PHAN THEO LiNH VyC

Nha may dién
21.3%

Thai va xiely
chitthai
3.4%

Giaothéng 14.0%

San xuat Sir dung détva
10.0% dét sinh khéi

nong nghigp 12.5%

L ) Dan cw, thwong mai
Tai ché, xt¢ Iy va phan phdi 11.3% 10.3% va cac nguén khac
nhién liéu hoa thach 240

29.5% 40.0%

N /8.4%

20.6%

4.8%

6.6%

19.2% 91%
12.9% 0% " 48.1% 26.0%
Carbon Dioxide Methane Nitrous Oxide
(72% of total) (18% of total) (9% of total)

18
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Tén chat dét Mrc thai CO2

(Ibs/10° BTU)
Than da (anthracite) 227
Than cbc 225
Than non 215
Than can tir nhwa dwong 213
Than nhwa bitum 205
G6 va mac cwa 195
Vo xe hoi 189
Déau dét 161
Kerosene 159
Xang xe hoi 156
Xang may bay 153
Khi dét 139
Khi héa léong 139
Khi t nhién 17

Tiém nang Gay néng Toan cau
Global Warming Potential (GWP)

Global Warming
e Potential
Carbon Dioxide (CO2), 1
Methane (CH4q) 21
Hitrous Oxide (N20) 10
HFC-2 11,700
HFC-125 2,800
HFC-134a 1,300
US EPA’s “Greenhouse HFC-1433 ,800
Gases and Global Warming HFC-152a 140
Potential Values” HFC-2o7ea 2,900
HFC-2365fa 6,300
HFC-4310mee 1,300
CF4 6,500
CaF6 4,200
CqF1a 000
CéF14 400
SF6 23,900

Dwa trén cu tric cla cac phan tir, mot sé loai khi
hoat dong hiéu qua hon trong viéc gir nhiét va lwu
lai trong bau khi quyén lau hon.

Loai khi nao giir nhiét tét hon va Iwu lai trong bau
khi quyén lau hon thi sé cé nhiéu kha nang hon
trong viéc 1am cho trai dat 4m lén.

Dwa vao kha ning lam trai dat 4m 1én cta CO, lam tiéu chuan dé so sanh véi
céac loai khi dé lai vét tich khac.

Dung CO, lam don vij do Tiém ning Gay néng Toan cau (Global Warming
Potential - GWP) = 1.

Mé-tan (CH,) c6 GWP = 23 (do trong giai doan 100 nam).

Céc loai khi khac c6 th&i gian Iwu trong khi quyén lau hon, vi du nhw sulfur
hexafluoride c6 GWP = 22.000 sau 100 nam.

NOI DUNG o>

Chuwong 1. Co sé& Khoa hoc Khi hau

I} 1.5.Quan trac va Dy bao Thoi tiét

Lé Anh Tuén - Trwdng Pai hoc Can Tho
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Quan tric va du bao thoi tiét

Do huwong gic
va van toc gio

P
Do nhigtd6,  pemmmemnnt .. Poso
d‘é ém ' gio'nang

JEC SET—

@ P—

M, S

;
B

#=t== Do mua

4=-= Do boc hoi

B

]
"

[ o Ning

- e
2 (Aot
Weather satellite e
Vé tinh thoi tiét = L
(P
Tram tho tidt S PP T TS
trén bien L e |
Weather B
ship G TN |
| i
T mam
|
Tram thei tiée Weather T
mat dat station =: " realy
T | oG s
R
[T .
ca
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Nong nghiép Du lich

L Today. class,

we're 20ing 0

1.6. Quan tric va dy bao thoi tiét

Weather Forecasting
Dw bao thoi tiét la mét nganh .
khoa hoc va ky thuét ing dung b
nham tién doan trang thai cta offo
clia thoi tiét & mot noi nao do
PPy . Radiation from
trong thoi diem twong lai. Evaporationand  the earth

heat exchange

Viéc dw bdo phai dwoc thuc
hién bang viéc thu thap sé liéu
dai Iwong cdc théng sé khi
quyén & thoi diém hién tai va
stz dung cdc phwong trinh va
quy luat khi twong dé phéng
doén céc dién bién khi quyén
trong céc thoi diém sdp téi.

Friction

Lé Anh Tuén - Trwdng Dai hoc Can Tho

Can you find
links w0 12
fFeatures inside
this office?
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BAI TAP
NOI DUNG o~ )

Chuwong 1. Co s& Khoa hoc Khi hau Suy nghi cac bién phap hodc hanh déng &
quy md gia dinh va cdng dong nham lam
gidm thiéu sy phat thai cta khi nha kinh.

} 1.3. Cac yéu té Khi twong Chu yéu

“ Giam thiéu sw phat thai khi nha kinh

NOI DUNG
Chwong 1. Co s& Khoa hoc Khi hau

R Bai tap va Thao luan

Lé Anh Tuén - Trwdng Pai hoc Can Tho 22
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