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Chapter 1. Basics on Climate Sciences
} 1.1. Definitions

« Meteorology

Meteorology is the science that studies the atmosphere, mainly about monitoring
and forecasting the weather (temperature, humidity, rain, sun, wind, radiation,...)

e Weather

Weather is a collection of states of meteorological factors occurring in the
atmosphere at a certain short period of time (day/time).

« Climate

Climate is average weather over a long period of time.(over 30
years — according to WMO)
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"Climate is what you would expect,
Weather is what you get”
(Idioms)

Meteorology - Hydrology is a branch of science that studies:

* the properties, characteristics of formation and classification of
physical phenomena occurring in the atmosphere and river flows, as
well as the mutual influence of these phenomena with each other.

* describe the complex changes of nature so that we can prevent,
prevent and partially avoid natural disasters, reduce risks in
production life and improve living environment.

Climatology is the science that studies the laws and phenomena of the
climate and predicts climate change.

e
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SOME WEBSITES RELATED TO WEATHER - CLIMATE
http://pclb.vnn.vn

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

http://www.discovery.com/qgiudes/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/

WEATHER ON THE
EARTH IS NEVER
THE SAME FROM
ONE PLACE TO
ANOTHER
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OTHER PLANETS

Himawari-8 2016. 03. 09 08:00JST

Himawari-8/JMA (1-30 Nov 2015) NICAM/JAMSTEC (Satoh et al., 2008)
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Himawari-8/JMA (1-30 Nov 2015) NICAM/JAMSTEC (Satoh et al., 2008)
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22 YEARS OF SEA SURFACE TEMPERATURE

JANUARY 19BS - JaNuaARY 2007
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} 1.2. Earth's Climate System

EARTH'S CLIMATE SYSTEM

Climate is the result of a
complex interaction of physical,
chemical and biological Q o

processes under the influence
of solar energy. V

The sun is the source of energy for
life on earth and the source of
energy for the climate.

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

(0) Sun: M4t troi; (1) Mercury: Thay tinh; (2) Venus: Kim tinh; (3) Earth: Trai dat;
(4) Mars: Hoa tinh; (5) Jupiter: Moc tinh; (6) Saturn: Thé tinh; (7) Uranus: Thién vuong
tinh; (8) Nepturn: Hai vwong tinh; (9) Pluto: Diém vwong tinh

(Currently, astronomers do not consider Pluto as a planet in the solar system)

SOLAR SPECTRUM

Solar energy radiates in all directions as electromagnetic radiation:
visible light, ultraviolet radiation, infrared radiation,...

Solar radiation is actually an electromagnetic wave that propagates through space at the
speed of light, its wavelength is not the same, but it creates a spectrum.

— s~

Ultraviolet Visible light Infrared
2=0,20-0,39 p A=0,39-0,76 pn A=0,76-240p
ultraviolet radiation visible light infrared radiation

la micromet = 10-¢ metter
0
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EARTH'S CLIMATE SYSTEM

“Climate system” is the sum total of the atmosphere,
hydrosphere, biosphere and geosphere and their interactions.

@ ATMOSPHERE

HYDROSPHERE BIOSPHERE

4 layers of atmosphere
TANG NHIET
(TANG ION)
80km
TANG
TRUNG GIAN
50km
TANG
BINH LUU
15km TANG
poI LUU
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4 TANG KHi QUYEN

Ra ngoai khong gian (To outer space) Tang ngoai khi quyén (Exosphere)

Tangion

Tang nhiét (Thermosphere) (lonosphere)

Tang trung lwu (Mesosphere)

Tang binh lwu (Stratoshere) Tang Ozone t

TANG DOI LUU (Troposphere)

*Cao do trung binh tir mat dat 1én cao 11 km, & 2 cwc
cua Trai dat day khoang 8 - 10 km, con & vung xich
dao la 15 - 18 km.

. Méy’ va hoi nwéc tap trung day dac twr do cao1-8
km, tat qé cac hién ‘tu’g’ng nhw mwa, gio, boc hoi,
bao, ... déu xay ra & tang nay.

+ Tang nay chiém 80% khéi lwgng khong khi va 90%
hoi nwéc va ludén cé sw tac dong qua lai gitra mat
dat, dai dwong va khi quyén.

+ Khéng khi chuyén dong theo hinh thang ding:
dong thang (khéong khi di tl:P dwéi Ién trg‘zn) va dong
giang (khong khi di theo chiéu tir trén xuong dwéi).
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TROPOSPHERE

* The movement of air produces a change in kinetic
energy, which is dependent on atmospheric pressure and
produces a thermal state. As the air mass moves upward,
the pressure decreases and expands due to the decrease
in density and causes the temperature to decrease
accordingly. Conversely, as the air mass goes down, the

pressure increases and the temperature also increases.

* The phenomenon of vertical fluctuations (up and down) O

in air masses is the main cause of climate change on
earth. m

*In the troposphere, for every 100 m elevation, the air
temperature decreases by about 0.6 °C. At an altitude of
nearly 11 km, the air temperature can be minus 60 - 50 °C.

T, - T 34— 16
/7 p= T2 =T, 199 - 32216

y 0,6 0,6
16°C

X 100 = 3.000 m
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STRATOSPHERE

* The stratosphere is at an altitude of 11 km to
50 km. Here the density of water vapor is very
small or negligible, so there are no clouds.

* In the stratosphere the air is less perturbed
in the vertical direction. In the stratosphere,
the air is very thin, the temperature changes
little between 15 - 35 km, about — 55 °C.

* In this layer, the proportion of ozone gas (O)
is high, the stratosphere has the effect of
absorbing short-wave rays of solar radiation
(ultraviolet rays), significantly reducing the
danger of these rays from the sun. shine on
earth.

100Hkm

S0 km

Okm

B0 -0 40 20 1] 20
Temperature - degrees C

MESOSPHERE

* The intermediate layer between the atmosphere and
space (over 2000 km), the air in the extremely thin string
contains only hydrogen and helium.

« The mesosphere is at an altitude of about 50 - 80 km, Thermosphere. oo jm-
located between the stratosphere and the thermosphere. viesopause

Mesosphere

/
Stratopause

moc—-H——r»
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THERMOSPHERE

* The thermosphere, also known as the
ionosphere or ionospheric layer, at an
altitude of over 85 km, the air is very thin,
only in the form of charged ion particles, this
layer has the effect of preventing solar
radiation. Heaven helps creatures on earth to
survive.

* The important feature of this layer is that
the temperature is quite high and increases
rapidly with altitude. At an altitude of 200 km,
the temperature is 200 °C and the limit is
around 2,000°C.

* This layer has a high electrical conductivity
that reflects radio waves emitted from the
ground.

GLOBAL
CLIMATE
SYSTEM

The complex
and continuous
interactions
between the
Atmosphere,
Hydrosphere,
Geosphere and
Biosphere(and
part of the
Icesphere)

[Lanc-sean-cover changs |
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CONTENTS
Chapter 1. Basics on Climate Sciences
} 1.3. Major Meteorological Factors

Meteorological elements
present in the

atmosphere include:
Temperature
Humidity
Vaporize
Cloud

Rain

Wind
Barometric
Etc...
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« Temperature is a measure of how hot or
TEMPE RATU RE cold a mass of gas, land, water, or object
is.
* There are two types of thermometers:

+ Celsius thermometer (°C)
+ Fahrenheit thermometer (F)

Relationship between®°C and °F:

5
W —=—TE—=32
- (°F—32)

oF = 2oC 4 32
5

RELATIONSHIP BETWEEN CELSIUS TEMPERATURE AND FAHRENHEIT TEMPERATURE

Conversion Graph: Degrees Fahrenheit - Degrees Celsius
250 b Basdl /]
p00—d ] (100,212)  /
200 — ]
/ 150 —|
- -
2 B=aai i
§ 150 100
-FLE / 2 il .
8 / I D6 dong
E" 100 :350 ] /e (0, 32)
o g 7 :
/ 5 ) __ --------
50 i -40 °F=-40°C
3 740;4@)
I\\I‘I\I\l\l\l‘
0 Degrees Celsius 0O S0 100
0 10 20 30 40 50 60 70 80 90 100
Degrees Celsius
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AIR HUMIDITY/ MOISTURE

 Air humidity is the amount of water vapor contained
in the air. :
» The air layer close to the ground always has water
vapor: water from lakes, rivers, seas, ... evaporates,
transpiration from respiration of plants and animals
and water vapor from industrial activities, the boiler
emits.

C o VAR

Am ké cam tay

There are 4 concepts of humidity and units of measurement:

» Absolute humidity: describes the amount of water vapor present in a given
volume of a gaseous mixture. The common unit used to calculate absolute
humidity is grams of water per cubic meter of air (g/m3).

* Relative humidity: is the ratio of the present vapor pressure of any mixture
of gases to water vapor to the saturated water vapor pressure, in %.

« Saturated humidity: also known as maximum humidity, is the amount of
water vapor saturated in the air at a given time, volume and temperature,
expressed in grams/m3.

« Humidity ratio f: is a quantity measured as the ratio of the absolute humidity
a and the maximum humidity A of the air at the same given

f=(a/A) x 100%

Le Anh Tuan - E-mail: latuan@ctu.edu.vn 16
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Relative humidity (RH%) is determinced as:

RH = Z—”x 100%

e, — specific pressure of water and
e, — steam pressure has been equalized.

Hygrometers usually indicate relative
humidity(%).

(%)and the ratio of density of water vapor in the air

0.7 - Relative Humidity =0 %
0 10 20 30 40 50 60 70 80 90 100
Temperature (deg C)  €ngineeringtoolbox.com

Relationship between Temperature (oC), Relative Humidity

Moist Air Density
Temperature, Relative Humidity and Air Density Ratio Relative
s SN L. PR, : — Humidity
(%)
1.1 0
1 —20
8 . 40
& |
S T T T Rel | i
£ o8 DensityRatio=1
3 Temperature = 20 degC 100
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TEMPERATURE
WHEN HIGH HUMIDITY: T 55
Feeling uncomfortable, tired for the )
body 27 28 29 30 31 32 33(34 35 36 37 38 39 40 41 42 43
« Clothes take a long time to dry, 40 |27 28|20 30 31 32 34 35 37 30 41 43 46 48 51
appear moldy . 45 27 2829 30 32 33 35 37 30 41 43 46 49 51
* Floor standing water causes slippery Relati
» Viruses, bacteria, molds, and house [°"i0 S0 27 28 30 31 33 34 36 36 41 43 46 49 S2
dust mites have the opportunity to (RH%) 55 28 29 30 32 34 36 38 4D 43 46 48 52
grow. ém 60 28 20 31 33 35 37 40 42 45 48
* Increased risk of respiratory, ?.?d,,’;
digestive and some skin diseases. d5i | 656 |28 |30 |32 |34 36| 59 ESTRG4 RA0E
« lrritation of the lining of the airways, %) 70 20 31 33 35 38 40 43 47 50

Ieadmg to inflammation, increased 75 20|31 /34 35 30142 46 49 DCénh i
secretion and bronchospasm
leading to coughing, sneezing, 80 30(32 35 38 41 44 48 Doccbié!cémbGo
difficulty breathing, etc. 85 30 33 35 39 43 [ oy rim

« In ?ddltlon, hlqh air humidity can 90 |31 34 37 A4S . BéC bidt nguy hidm
easily cause fire and damage to
equipment. 95 31 35|38 42 47

100 32 36 40 44 49

EVAPORATION & TRANSPIRATION

Evaporation is the phenomenon of converting
water molecules from liquid to vapor due to the
main effect of temperature, wind and entering the
air.

Transpiration is evaporation that occurs at the
surface of plant and animal tissues, or the ground.
In the water balance, collectively known as
evapoftranspiration, is the total amount of water lost
due to the evaporation of water from the surface of
the water, the ground, through the leaves of the
vegetation cover, ...

The amount of evapotranspiration is usually
calculated by the thickness of the evaporated water
layer, the unit is mm.

Le Anh Tuan - E-mail: latuan@ctu.edu.vn
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BOC HOI + THOAT HOI = BOC THOAT HOI
EVAPORATION + TRANSPIRATION = EVAPOTRANSPIRATION

Evaporation rate is the amount of water
that evaporates in a unit of time (mm/day)

WOMEN STANDARD EVAPORATOR

Diameter: 120.7 cm
Height: 25cm, pour water 20cm high.
Place on Shelf height: 15 cm

é Round cube, stainless steel or galvanized sheet
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Type A pan evaporation recording method

Epan - the amount of evaporation measured directly from the pan (mm)
_ K, - pan evaporation coefficient. Kp depends on the shape of the pan (pan type,
ETo - Kp = Epan color), location of the pan, humidity and wind conditions..

The Kp value is usually in the range of 0.35 - 0.85, on average, Kp = 0.70 can be

selected. . : 7
Bing 3.2 Bing tra hé so Kp cho chiu A
1 Truong heop A: Truong hop B:
CHgiA dit trén thé§1 cd dat trén mit ditpkhé rio
Gis - P§ am RH Thap Tr.Binh Cao Thip Tr.Binh Cao
trung binh (%) <40 40-70 =70 <40 40-70 > 70
. } Vin toe gid Da Dg
" v iing _Ving Chau " v ng _Ving Chju (m's) (m) (m)
B ibngesy == e Nhe T 055 065 075 1 07 08 088
<2 10 0.65 0.75 0.85 10 0.6 0.7 0.8
100 0.7 0.8 0.85 100 0.35 0.65 0.75
250m Dy >30m Ds 1000 0.75 0.85 0.85 1000 0.5 0.6 0.7
Trung binh ] 0.5 0.6 0.65 1 0.65 0.75 0.8
2-5 10 0.6 7 0.75 10 0.55 0.65 0.7
100 0.65 0.75 0.8 100 0.5 0.6 0.65
1000 0.7 0.8 0.8 1000 0.45 0.55 0.6
Manh 1 0.45 0.5 0.6 1 0.6 0.65 7
5-8 10 0.55 0.6 0.65 10 0.5 0.55 0.65
100 0.6 0.65 0.7 100 0.45 0.5 0.6
1000 0.65 7 0.75 1000 0.4 0.45 0.55
Rit manh 1 04 0.45 0.5 1 0.5 0.6 0.65
=8 10 0.45 0.55 0.6 10 0.45 0.5 0.55
100 0.5 0.6 0.65 100 0.4 0.45 0.5
1000 0.55 0.6 0.65 1000 0.35 0.4 0.45
(Nguon: FAO, Irrigation and Drainage paper No. 30)

Blaney - Crridle Method

ET, = p(0,48T + 8)

T - average daily temperature (° C);

p - percentage of annual average lighting hours for days of the month in an irrigation cycle. The value of
p depends on the geographical latitude of the place of consideration and the calculation time for the
crop season, determined according to table 3.1.

Bang 3.1: Bang tra hé sd p trong cong thixc Blanev-Criddle
) Thing

Bic I II IV Vv VI VII Vil IX X XI XN
Nam VII VIO X XI X 1 I m ¥ ¥ M
60° 015 020 032 038 041 040 034 028 022 017 0.13
55° 017 021 032 036 039 038 033 028 023 018 0.16
50° 019 023 031 034 036 035 032 028 024 020 0.8
45 0.20 0.23 030 034 035 034 032 028 024 021 020
40° 022 024 030 032 034 033 031 028 025 022 021
35° 023 025 029 031 032 032 030 028 025 023 022
30° 024 025 029 031 032 031 030 028 026 024 023
25° 024 026 029 030 031 031 029 028 026 025 024
20° 025 026 028 029 030 030 029 028 026 025 025
15° 026 026 028 028 029 029 028 028 027 026 025
10° 026 027 0O 028 028 029 029 028 028 027 026 026
5¢ 027 027 027 028 028 028 028 028 028 027 027 027
0° 027 027 027 027 027 027 027 027 027 027 027 027
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Example 3.1: Calculate ETo reference evapotranspiration according to Blaney — Cridle for
April in the 25° North latitude region. The average daily temperature in April is 21.5 °C.

At latitude 25 ° North in April there is p = 0.29 (table 3.1).With T = 21.5 °C, the reference
evapotranspiration will be:

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

Bang 3.1: Bang tra hé sé p trong céng thirc Blaney-Criddle
Thing

I 1 m(IV)V VI Vil Vil IX X X Xi

Nam VI VII IX X |XI X0 1 1 I IV V VI
60° 015 020 026 032|038 041 040 034 028 022 017 013
55° 017 021 026 032|036 039 038 033 028 023 018 016
50° 019 023 027 031]034 036 035 032 028 024 020 018
45° 020 023 027 030|034 035 034 032 028 024 021 020
40° 022 024 027 030[032 034 033 031 028 025 022 021
35° 023 025 027 029|031 032 032 030 028 025 023 022
30° 024 025 027 029%031 032 031 030 028 026 024 023
0_24 0.26 0_2?0_30 031 031 029 028 026 025 024
70° 025 026 027 0Z8 029 030 030 029 028 026 025 025
15° 026 026 027 028 028 029 029 028 028 027 026 025
10° 026 027 027 028 028 029 029 028 028 027 026 026
5° 027 027 027 028 028 028 028 028 028 027 027 027
0° 027 027 027 027 027 027 027 027 027 027 027 027

Blaney - Corrected Modified Formula
(Doorenbos va Pruitt, 1977)

- a iy \

ETO=;\'( = —bp[,__K:])
N - number of watering days in 1 irrigation cycle (10 <N < 30) (day);
a - experience factor, dependent on RH,,;, (%) and ratio n/N;
b - experience factor, dependent on RH,,;,, n/N and U;
RH,, -minimum relative humidity (%);
n/N - the ratio of actual hours/hours of maximum sunshine;
Uy - daily average wind speed (m/s);
P - percentage of average lighting hours, taken from table 3.1;
T - average daily temperature during the irrigation period (°C);

K, K;, K5 — adjustment factors, can take K, = 2,19; K, = 8,13, K; = 1.

Le Anh Tuan - E-mail: latuan@ctu.edu.vn
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PRECIPITATION/ RAINFALL

Precipitation is the result of condensation of water vapor in the atmosphere, the
process by which water changes from a vapor state to a liquid (rain, dew) or solid
state (hail, snow) and falls to the ground.

In an approximate concept in our country, the amount of precipitation and the
amount of rain falling (rainfall) have almost the same value.

Rain gauges in the
form of funnels

Weather station
rain counter

Reed switch

o> L& J

Rain Gauge

Magnet

Small bucket
-

Drain hole

Automatic rain gauge by
count type

Le Anh Tuan - E-mail: latuan@ctu.edu.vn
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PRECIPITATION/ RAINFALL -

Precipitation produced by moist air
rising over high ground

Precipitation produced by convection

3 types of precipitation

B B

Tyngalpung ity ||:||"|I

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

Muwa dia hinh

Orographic
precipitation

Muwa déi lwu

Convective
precipitation

Muwa front

Precipitation procuced by moist air
rising over high ground

Orographic
precipitation

Le Anh Tuan - E-mail: latuan@ctu.edu.vn
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—
[T ]

Precipitation produced by convection

Convective
precipitation

et
anlyly!

.,.,m; !

_/ Tyagalpragaiynayiiylyy !
‘n;-‘nlW
]litlll“li:lllh::lllll‘ .

Precipitation produced by warm air

forced to rise by a colder air mass

Front
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s Mia khéng ddng ké
& Mira nhé

o Mia vica

e Miato

e  Muardtto

CAC QUI PINH GQI MUA TRONG CAC BAN TIN THOI TIET

Lwong mua duge tinh bang chié}]. day do bang mm cua Iép nwde roi trén mot mat phang nim
ngang, khong boc hoi, khong tham va chay tran di. Cuong 6 mua 13 lvong mua tinh ra mm roi
trong 1 phit. Cuong d6 mwa vuot qua 1 mm/phut goi 1a miea rdo.

Tén goi Qui dinh vé dién mwa (khu vwc miwra)
e Mia vai noi 86 tram c6 mwa £ 1/3 tong sé tram do mra khu vuc.
o Mica rdi rdc S0 tram co mura > 1/3 hode=1/2 tfmg s6 tram do mua khu vye.
e Mica nhiéu noi 86 tram c6 mwa > 1/2 tdng sd tram do mua khu vue.

Téngoi Qui dinh vé legng mua

Lwong mua tir 0.0 - 0.5 mm.
Lwong mua tir 0.5 - 10,0 mm
Luwong mua tir 10,0 - 50,0 mm
Lwong mua tir 50,0 - 100,0 mm
Luong mua > 1000 mm

CLOUDS

Clouds are visible masses of
condensed water droplets or ice
crystals suspended in the
atmosphere above Earth.

SHAPES AND LOCATIONS OF CLOUDS

12km
M4y ti(Cirrus - Ci
By | | { Mayti( )
May titich
L | (Cirro-cunmilus-Cc)
May titing
(Cirro-stratus - Cs)
6km — . )
May trung tich
> 9 (Alto-cumulus- Ac)
May vii tich
3km — ¥ | (Cumulo-nimbus - Cb)
Miy tang tich
> (Strato-cumulus - Sc)
15km > { Méy tich (Cumulus - Cu)
Méy vii tAng
P 7 (Nimbo-stratus-Ns)
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WIND

0
360"
N
315° 45°
NW, NE
NNW NNE
WHNW ENE
270° W i E 90°
WSW ! ESE
S5w SSE
SwW J SE
225° 135°
180°

The horizontal movement of air relative to the ground
is called wind.

Air tends to move from areas of high pressure to
areas of low pressure. It is the movement of the air
that creates the wind.

Wind is represented by wind speed and wind
direction.

“+-q

Bang cip gié (Beaufort Scale)

Cap gio | Toc d6 (m's) Phin hang Mo ta
(an/g)
1 0-02 Ling gid Moi vit yén tinh, khéi 1én thing, ho nwde
0-2.9 phing ling nhw gwong
2 03-1.5 Gio rat nhe Khoi hoi bi roi déng. mit nwde gon 1én nhe
(3.0-89) vayci
3 1.6-33 Gio nhe Mit cam thay cé gié, ld cdy xao xac, song gon
(9.0-15.9) nhung khéng cé séng va
4 34-54 Gié nho Ld va canh cdy nho bit dau rung déng Co lay
(16,0 - 23.9) nhe. Séng rit nho
3 35-79 Gid vira Bui vi manh giav nho bit du bay. Canh nho
(24.0-33.9) lung lay, séng nho va dai hon
6 80-107 (Gi6 khd manh Civnho c6 14 lung lav, mit niede ho ao gom
(34.0-43.9) song. Ngodi bién séng vira va dai
7 10.8-13.8 Gidé manh Cing 16m lung lay. ddy dién ngoai pho théi vi
."ﬁr .Tv- -‘?r .‘f, (44,0 -54.9) vu. Ngon séng bit ddu cd bui nude bin 1én
|| || = | ' 8 139-171 | Giékhito Ciy to rung chuvén, khé di bd nguoc chién
s sttinn i B (55,0-67.9) gié. Séng khi cao
[r— Frmm— T R 9 17.2-20.7 Gio to Cinh nho bj be giy. Khéng di ngroc gid
-E' 1‘ 4 >4 (68.0-81.9) dwoc. Ngoai bien _séng cao va dai
- - A - ~ A 10 20,8-244 Gio rat lén Lim hw hai nha ctra, gidt ngdi trén mdi nha.
TH/ —;T/ ::"/ I '::'/ (82,0-95,9) Song 1ém ¢6 bot day dic. Ha.nché ra khoi
11 245-284 Gié bio Lam bt ré cdy. Phd 46 nha ctra. Song rat 1én
i R TR (96.0-1099) vireo dit déi. Cim tau thuyén ra khoi
R e - T 12 =283 Gié bio to Strc phd hoai rat Ién. Séng cuc ki 1ém, c6 the
i ? AP I e = 110.0) S oh i i mba, PR el Kim i o Ve

TSN Btz Wik 27i3unn
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“Mederate Breeze”

g m‘}umwnw mastan
e T

WIND SUPPLY, TROPICAL LOW PRESSURE AND STORM IN ADDITIONS
. . Téc db gid Do cao £ < Tbc do gid Do cao
C?P C:jp -2 séng TB Mtrc d6 nguy hai C?P C:jp séng TB Mirc do nguy hai
gié bao mls km/h (m) gié bao m/s km/h (m)
0 - 0-0,2 <1 - 10 24,5-28,4 | 89-102 9,0 - Lam dé cay c6i, nha ctra, cot
1 - 0,3-1,5 1-5 0,1 - Gi6 nhe khéng gay nguy hai Bao dién; Gay thiét hai rat nang .
2 - 1,6-3,3 6-11 0,2 ¥ y 1 manh | 285-32,6| 103 - 117 11,5 - Bien dong dir doi. Lam dam
3 - 34-54 [ 12-19 0,6 tau bién
- Cay nhé cé la bat dau lay 12 32,7-36,9 | 118 -133
4 55-7,9 20-28 1,0 dong, anh hwéng dén lua 13 37,0-41,4 [ 134-149
dang phoi mau Bao
- . ’Bié.n hei dén.g: Thuyén dél"lh 14 rit | 41,5-46,1| 150 - 166 - Stvc pha hoai cwc ky 6n
5 8,0-10,7 | 29-38 2,0 ca bi c{Iao nghiéng, phai cuon manh - Grmn) Hlm G 08 GEni
bértﬂbuo‘r? - — 15 46,2 - 50,9 | 167 - 183 =l DPanh chim tau bién cé trong
6 110?:88- 39-49 30 ;::‘y?:::érung chuyen. Kho di tai lon
ATND > Lz . .z . 16 . 51,0 - 56,0 | 184 - 201
13,9 - - Bien dong. Nguy hiem doi Siéu
7 17,1 el S thuyén béo
2 = — 17 56,1 - 61,2 | 202 - 220
17,2 - - Gié lam gay canh cay, toc
8 207 G2 55 | mai nha gay thiét hai vé& nha - Strc pha hoai cyc ky nghiém
Biao ctra. Khong thé di ngworc gié Siéu trong.
e 208- | oo oo 70 |- Bién déng rit manh. R&t| | 218 | | >613 >221 | >14,1 |- Gay thiét hai vé nha va cac
24,4 ' nguy hidm déi véi tau, thuyén pzwgng tién Iwu théng trén
dat lien.
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SUNSHINE/ SOLAR RADIATION> %
~/

Sunshine is expressed by the number of hours of light per day.

Solar radiation can be expressed as the energy emitted by the sun per unit
area in a day (Kcal/cm?/ngay)

Radiation Albedo
from Sun 3n
188 Units ‘

Reflected
by Clouds
28

Stratospheric / \“'."uds/,

Absorption
2

¢

Scattered

1]
Surface /
Reflection

4

[Iire;é o i gisffused

Energy Absorbed by Surface

Tropospheric
Absorption
17

i !

Global shortwave radiation cascade
(Pidwirny, 2006)
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Surface Atmospheric
Longwave Emission Longwave Emission
Lost to Space 6 Lost to Space 64

Emission by
Atmosphere
Atmospheric and Clouds “H\\
Absorption 160 .
of Surface H“x
Emission s
1 Atmospheric Latent Sensible
Longwave Heat 23 Heat 7
Emission to
Surface Surface 96 Conduction
Longwave Evaporation and
Emission117 Convection
|
Energy Released by Surface

Global longwave radiation cascade
(Pidwirny, 2006)

CONTENTS

Chapter 1. Basics on Climate Sciences

1.4. Greenhouse effects
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GREENHOUSE EFFECT

NIA ¢
AL

The greenhouse effect causes the temperature of
the interior of a greenhouse made of glass to rise
when the sun hits it.

Thanks to this warmth, plants can sprout, flower and
bear fruit sooner.

A Greenhouse Effect we can all relate to!

¢
EXAMPLE ILLUSTRATION - (
THE GREENHOUSE EFFECT IN A AT e - /
CAR THAT'S BEEN OUT IN THE SUN THROUGH "

@‘\: =
Graphic Design: Michael Ernst, The Woods Hole Research Center ©
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BUILDING
“CLOSED HOT”
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Tam trai bing nylon

Khéng khi vao

Tam trai bing nylon

Khéng khi ra

Khéng khi vac

Solar radiation powers
the climate system.

Some solar radiation
is reflected by
the Earth and the
atmosphere.

About half the solar radiation
is absorbed by the
Earth’s surface and warms it. Infrared radiation is
emitted from the Earth's
surface.

The greenhouse effect is also the phenomenon of heat blocking in the atmosphere of
the Earth illuminated by the Sun is the atmospheric greenhouse effect.
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GLOBAL RADIATION BALANCE

Atmospheric
Gases

77

Absorbed by
67 Atmosphere

Reflected Solar Incoming 235 Outgoing
107\ Radiation 342 Solar Longwave
107 Wm? Radiation Radiation
‘ 342 Wm? 235 Wm?
Reflected by Clouds,
Aerosol and
Emitted by 40

Atmosphere, 165

Atmospheric
Window

Greenhouse
Gases

Source: Kiehl and Trenberth, 1997

Birc xa Birc xa :
mat triv phan héi Birc xa mat dat .
100 tai xa Tai xa mat dat
rbr, 3 A qua 16 héng khoéng khi
T s 4 A a &
-A%— | 4 4
25 (

b ..} { A \ - =
P :"{Q"_— - ; ‘ﬁ&

j
f-M'_,
. s Taixa _
khi quyén
(anh hwéng
) | nha kinh)
Bie x4 88
song ngan
Blii ([T} |
Birc xa Boc thoat hoi
song dai ]
» 29 ‘

SH Solar p
. % adiation: g?

UV radiation

Energy in = Energy out

Reflected by
atmosphere (34%)

Radiated by
atmasphere
as heat (66'

Lower Stratosphere
(ezane layer)

2
Visible Greenhegs
ught  Troposphere effadt

Absorbad
by czone

Absorby
by

Figure -8 The flow of energy to and from the earth, The ulti-
Male source of energy in MOst ECOSYSIEMS IS sunlight.

Energy from the Energy
Sun's radiation ) —

absorbed
reaching the Eart

by the Earth}>

Energy lost back
to Space.
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a lot but giving off less heat.

When the atmosphere layer has too much CO,, CFCs, CH, and
water vapor, the Earth becomes a heat-retaining sphere, absorbing

Gases that contribute to
greenhouse effect:

» Dioxidecarbon (CO,)

* Metane (CH,)

* Nitrous Oxide (N,0)

e Ozon (0;)

* Cholorofluorcarbons (CFCs)
* Water vapor (H,0)

The cause of the increase in the
temperature of the earth's surface,
the rapid increase is mainly (more
than 90%) due to the increased
content of CO, and other greenhouse
gases released into the atmosphere
by human activities..

TON AFF

TION &

TIME
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4 N20 Forest Fires
8 CHA Forest Fires
W CO2 Forest Fires

I N20 Postburn Decay +Peat
1402 Postburn Decay+Peat
WF-gas HFCS4PFCS45F6
1 N20 Other
W N20 Agriculture
& CHA Other

PgCO2-eq. (GWP as in Kyoto Protocol)

1 CHA Waste
8 CHA Agriculture
W CH4 Energy
W CO2 Other

& CO2 Fossil fuel combustion

1970 1975 1980 1985 1990 1995 2000 2005
Source: EDGAR 4.0 (JRC/PBL, 2009)

Source: European Commission, Joint Research Centre (JRC)/Netherlands Environmental
Assessment Agency (PBL). Emission Database for Global Atmospheric Research (EDGAR), release
version 4.0. http://edgar.jrc.ec.europe.eu, 2009

Sources of greenhouse gases

-4 _ l|

Industrial pollution

Landfills

Agricultural cultivation

Chemical spray
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Sources of greenhouse gases

Deforestation Vocanoes

Traffics Animal husbandry Forest fires
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€0, SFs  CH, N,0 HFCs PFCs

TOTAL GREENHOUSE GAS EMISSIONS
Million tonnes CO2 equivalent
BOOO

7000

| RE:N

6000 B 2008
5000
4000
3000
- I
1000 I
| :II:IIE..| .|..|..‘-.
el (,,J“B “éﬂ-”

ngyw,w. G,;\‘)D o
wis-@»“’@ -

SOURGCE: UNFGCT

MU'C THAI KHi NHA KiNH HANG NAM PHAN THEO LiNH VU'C

Chébién 15.8%
céng nghiép

Nha may dién

21.3%

Giaothong 14.0% | Thai va xir ly
' chat thai

3.4%

San xuat

néng nghiép 12.5% St dung dat va

10.0% dét sinh khéi

.. . Dén cw, thwong mai
Tai ché, x(F Iy va phan phdi 4 oo, 10.3% va cac nguén khac
nhién liéu hoa thach =8

12.9% 26.0%
Carbon Dioxide Methane Nitrous Oxide
(72% of total) {18% of total) (9% of total)
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Name of fuel CO2 emission rate
(Ibs/10° BTU)
Than da (anthracite) 227
Than céc 225
Than non 215
Than can tir nhwa dwéong 213
Than nhwa bitum 205
G6 va mac cwa 195
Vo xe hoi 189
Dau dét 161
Kerosene 159
Xang xe hoi 156
Xang may bay 153
Khi dét 139
Khi héa léng 139
Khi tw nhién 117

Based on the structure of the molecules, some gases
are more efficient at trapping heat and staying in the
atmosphere longer.

The gas that retains heat better and stays in the
atmosphere longer is more likely to warm the earth..

Based on the ability of CO, to warm the earth as a standard to compare with
other trace gases.

* Use CO, as a unit of measure for Global Warming Potential (GWP) = 1.
* Methane (CH,) has a GWP = 23 (measured over a 100-year period).

» Other gases with longer atmospheric retention times, for example sulfur
hexafluoride have a GWP = 22,000 after 100 years.
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Global Warming Potential (GWP)
Global Warming
G Potential
Carbon Dioxide (CO2) 1
Methane (CH4) 21
Mitrous Oxide (N2 310
HF{C-23 11,700
HFC-125 2,800
HFC-134a 1,300
US EPA’s “Greenhouse HFC-143a 3,800
Gases and Global Warming HFC-152a i
Potential Values” HFC-207ea 2900
— HFC-236fa 6,300
HFC-4310mes 1,300
CF4 £,500
C2F& 3,200
Cq4F10 7,000
CAF14 7,400
gF& 23,000

CONTENTS

Chapter 1. Basics on Climate Sciences

} 1.5. Weather Monitoring and Forecasting
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Monitoring and forecasting the weather

Do hwong gic
ﬁe— m————— va van toc gio

Do nhiét do, pesenses ... Ho=a
86 am : gio nang
- ¥
1
¥ L
——
‘ 1 == Do mira

<== Do héc hoi
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Weather satellite

/ b V& tinh thoi tiét
(¢ i x
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S;{gltoial and Time Scale of Weather Systems and Climate Phenomena
Global Wa 1 century
0% + :
Decadal Climate Varia 1 dedade
103 -
1 year
107 = ’
- 1 month
-E 106 4
8
2105 | 1 day
o
3o |
E 1 hour
L T = y
0% 1 migute
10 |
i | ; 1km  10km _100km zuopkm 10000km 100000km
1 10 102 103 104 108 108 107 108 10°
Spatial (metres)

Hang hai

Nong nghiép

Du lich
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Monitoring and forecasting the weather

Weather Forecasting

Weather forecasting is an applied *&2”.&:&?”"""’ .

science and engineering that o
predicts the state of the weather in a o sffees I
certain place in the future. Radiation from

Evaporation and the earth
heat exchange

Formation of

Friction

Forecasting must be done by
collecting quantitative data of
atmospheric parameters at the
present time and using
meteorological equations and laws
to predict atmospheric changes in
the coming time.

“j Today, Class,
we're going o
tour the
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[ canyou find
flinks 1o 12

features inside
this office?

EXERCISE

Think about measures or actions at the
family and community scale to reduce
greenhouse gas emissions.

{  KEEP PEDALLING !!/
\_ JUST THINK OF OUR
L. CARBON FOOTPRINT !
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