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B6: Sw hinh thanh va phat trien cia may
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Sw hinh thanh may

& Su ngung két (tao thanh may, swong mu) 1a do:
& Lam lanh phi doan nhiét (Quan trong dbi voi swong mu)
@ Lam lanh phi doan nhiét (Quan trong doi véi may)

@ May hinh thanh do lam lanh doan nhiét khi khong khi
chuyén dong di lén
['y = 9.8°C/km (trong truong hgp chua bao hoa)
[ ~5°C/km (trong truong hop da bao hoa)



Chuyen djng 1én (chuyen dong thing)

@ Co6 4 co ché lam cho khong khi chuyén dong thing:

.

Do dia hinh: Dong khi gap suon nti don g16 lam cho khong
khi chuyén dong d1 1én

Truot trén mat front: Front nong, Front lanh

Hoi tu ngang: Khong khi chuyén dong thang cudng birc do
ho1 tu (bao toan khoi lugng)

Déi luu: Khong khi chuyén dong thing do mat do ctia nd nhod
hon mat d0 modi truong xung quanh (phan tor khong khi “nhe
hon”)



Chuyen dong thing do dia hinh
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& O suon don gio khong khi bi cudng b di 1én



Bong mwa
@ “Bong mua” (A rain shadow): 1a vung it may va mua ¢
suwon nui khuat gio6
@ Khong khi di xudng theo sudn nui

& Khong khi bi dot nong doan nhiét do bi nén
& Mua va may bi boc hoi tao thanh “béng mua”




Dong thiang do front

@ Front: La mot dai1 co nhi€t do thay doi rat 16n (gradient
nhi¢t dQ 16n)

Cac dang front

1. Front lanh: Khong khi lanh di chuyén vé phia khong khi
nong

2. Front néng: Khong khi nong di chuyén vé phia khong
khi lanh
Front tinh: Front khong di chuyén

4. Front co6 tu (Occluded Front): Tim hiéu sau



Dong thiang do front

Front lanh Warm air
(Khong khi lanh day khéong
khi nong di 1€n)

Front nong
(Khong khi néong truwon 1én
trén khong khi lanh)

Warm air

(b)
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Dong thiang do front

@ Front nong:
Khong khi néng di chuyén vé phia khong khi lanh

Warm Front
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Dong thiang do front

@ Front lanh:
Khong khi lanh di chuyén vé phia khong khi nong

Cold Front
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Dong thiang do hoi tu

@ Khi c6 hoi tu khong khi phai chuyén dong lén

Salar heating Riting hermal

Northern Hemisphere surface




D01 lvu

& Khi bi d6t nong va tré nén
“nhe hon” (mat do nho

hon) xung quanh cac “bong |
Khi” hay “ph?m tu khéng ~ 200 m 8°C I:Isr:;tfcr;n >
khi” s& chuyén ddng di 1én L
(twong tu qua bong bay) t

@ Do la cach dong hinh thanh f

Surface temp. = 10 °C
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Do on dinh khi quyen

& DO on dinh khi quyén: La do do murc dO nhay cam cua
khi quyén d6i voi chuyén dong thang ding

& DO 6n dinh khi quyén phu thudc vao gradient nhi¢t do
mo1 truong (I°,)

& Ba trang thai on dinh khi quyén:
1. On dinh tuyét doi
2. Bat on dinh tuyét doi
3. Bat on dinh c6 diéu kién



Do on dinh khi quyen

Du ¢6 luc nao déy

qua bong roi1 khoi vi
tri, nd sé van tro lai
vi tr ban dau

& On dinh tuyét doi:

& Bat on dinh tuyét doi:

Chi can mot luc
tac dong nho
qua bong s¢€ lan

Néu qua bong dugc day
ra khoi vi tri ban dau du
xa, n6 sé lan di xa tiép
(néu khong no s& tro lai
vi tri ban dau)

€ Bat on dinh co diéu kién:



Khong khi bat on dinh tuyét do1i

@ Bat on dinh tuyét doi: ', > T, (khong khi chwa bio hoa)

I, =1.5°C/100m

I, =1.0°C/100m

— 300 m

— 200 m

— 100 m

Unsaturated

(a)

ELR =1.5°C/100 m

T = 73 5.5 6=
2 Bk »
J \
T =/S3e 7oC =
* 1+ = P
7.\ urrounding air
T = G 8 5-@ =
7
g N\
Rising parcel
E=N0E jlOEECH!
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Khong khi bat on dinh tuyét doi
@ Bat on dinh tuyét doi: T', > T, (khong khi d3 bio hoa)

EERI=SES°C/100 m

— 300 m T = 8fSRE 5:5°C o
- a
J \
I',=1.5°C/100m - 200 m T=9.0°C 7 °C —
* 1+
y AR & Surrounding air
— )
y=0.5°C/100m | . _ eeeh
> +
J N\
Rising parcel
Saturated T=10°C 10 °C _|

(b)
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Khong khi on dinh tuyét do1i

'y =1.0°C/100m I =0.5°C/100m
I', =0.2°C/100m I', =0.2°C/100m
ELR =0.2 °C/100 m
—300 m T = 9.4 °C —300 m T =898E
11 11
J \ /7 \
—200m T=8°C 9.6 °C —200 m T=90US®
11 o 141
7.\ Surrounding air JAAN
—100 m T = 95w 9.8 °C —100 m T =9398®
T 1t 1+ 1
J \ J \
Rising parcel Rising parcel
Unsaturated T=10°C 10 °C | Saturated =10:°¢

(@)

(b)
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ELR = 0.2 °C/100 m
9.4 °C

9.6 °C—

Surrounding air

98°C=

102G 8



Khong khi bat on dinh c6 diéu kién

—300m

—200 m

— 100 m

Unsaturated

(a)

I, =1.0°C/100m
I, =0.7°C/100m

=7 C

11
J \

T=8¢C

11
7 \

T=9°C

1T 1
J \
Rising parcel

T=10°C

. =0.5°C/100m

I =0.7°C/100m

Parcel warmer than
ELR =0.7 °C/100 m surrounding air

7.9°C ~300m

Level of free convection

8.6 °C — 200 m
Surrounding air Surrounding air
9.3°C ~100m

Lifting condensation
level

10°C |

(b)
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T=Ty=80°C

$1
I \ Parcel cooler than

surrounding air
T =T{=1058C

f * Air cools at SALR

J \

T=Ty=9.0°C

Air becomes
saturated

T 1

I \ Air cools at DALR

Rising parcel
T=10°C,T4=9.2°C

ELR =0.7 °C/100 m
7.9°C

8.6 °C

9.3°C

10°C



Tom tit

& Bait 6n dinh tuyét doi:
I'.>calyjval

& On dinh tuyét d6i:
I'.<calyval

& Bat on dinh c6 diéu kién
1_‘d > 1_‘e > 1_‘m



Xac dinh trang thai khi quyen

Conditionally
stable

Pressure

Absolutely
usntable

Temperature ——»
& DO On dinh khi quyén c6 thé duoc xac dinh khi so sanh profile
nhi¢t A0 vo1 d6 nghiéng cua duong doan nhi€¢t khod va doan nhiét
am: (1) 1a bat on dinh tuyét doi, (2) 1a bat 6n dinh c6 diéu kién, va
(3) 14 6n dinh tuyét d6i



it on dinh tuyét do’i
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Bat on dinh co diéu kién
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Gradient nhiét d0 moéi trwong ([ )

® Gradient nhi€t do mo1 truong (I',) 1a dai1 luong bién thién
rat manh theo khong gian va tho1 gian

@ I, chiu anh hudng boi 3 nhan to:
1. Dot nong/lam lanh g'?ln bé mit
2. Chénh lech nhiét Ao theo phuong ngang
3. Su thay thé cac khoi khi



D6t nong va lam lanh b€ mat

@ Trong 16p khi quyén dudi thap I, bién doi theo thoi gian
dot nong ban ngay va lam lanh ban dém

2000 m

1000 m —
7:00 A.M.

8:00 A.M.
9:00 A.M.

Altitude

Initial temperature
profile at 6:00 A.Mm.

15°
Temperature (°C)
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Chénh léch nhiét do theo phwong ngang

@ I, c6 thé thay d6i néu binh luu nhiét d6 bién doi theo do
cao

Cold Cold
(@) (b)
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Swr thay the” cac khoi khi

@ T co thé thay doi néu mot khoi khong khi hoan toan méi
di chuyén vao vung dang x¢t

>}

»

A
Temperature —

AW

Temperature —

(b)
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Gio1 han cua do1 Ivu

@ Cai gi lam chuyén dong thang dung dung lai?
Chi duy nhat 1a néu khong khi trd nén “dam dic” (lanh hon)
mo1 truong xung quanh

@ Diéu d6 xay ra theo hai cach:
1. Khong khi & trén cao 6n dinh
2. Su cudn hut: Khong khi kho tir méi truong xung quanh bi hut
vao



D01 lvu

@ Muc ngung két (Lifting condensation level - LCL): La
muc tai d6 may hinh thanh (dd cao chan may)

& Muc d6i luu tu do (Level of Free Convection - LFC): La
muc ta1 do khong khi tro nén “nhe hon” (am hon) so voi
mo1 trudng xung quanh



Vi du vé khong khi trén cao on dinh
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Nghich nhiét

@ Nghich nhiét 1a truong hop nhiét do tang theo do cao, Khong khi
rat on dinh

I'y—green
solid line

I’ — blue
dashed line

I', — black
solid line




Cac dang nghich nhiét

@ Nghich
nhiét burc
xa: Do
khong khi
16p bé mit
bi lanh di vé
ban dém
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Cac dang nghich nhiét

@ Nghich nhiét front: Xuat hién tai mat front

0°C 10 °C

Temperature
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Cac dang nghich nhiét

& Nghich nhiét giang: Do khong khi phia trén chuyén dong
xuong

Inversion layer

Level at which
subsidence ends

|
O °C 15 °C
Temperature
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Sw cud6n hut

® Hoa tron vo1 khong khi xung

quanh kho hon, lanh hon lam N

a 9 Terminal outfiow of mass, heat, /’
lanh phan tu khl dang Chllyen wararvdpourandl,loudwate fice /

d(.)ng len nhG: Subsidence oulside clouds
lo compensale for upward
a 2 e . motion within ¢louds
1.  Qua trinh x40 tron e
, /
2. Boc hoi l

Mixing at cloud
gdge

;)




)
2)
3)

4)

)
2)
3)
4)

Cac dang may

Cach phan loa1 cu

May ti (Cirrus): May tang cao, méng, dang dai lo tho
May tang (Stratus): Tao thanh tang, 16p
May tich (pumulus): Tréng nhu bong, phat trién theo
phuong thang ding
May dong (Nimbus: May cho mua
Cach phan loai mdi
May cao (High clouds): trén 5500m
May trung (Middle clouds): 1500-5500m
May thap (Low clouds): Dudi 1500m

May phat trién theo phuong thang dung




Cac dang may

High Clouds (Heights Greater Than 6000 m, or 19,685 ft)

Cirrus [C) (Figure §-16} Thin, white, wispy clouds resembling mares’ tads

Cirrostratus {Cs) (Figure 6-19| Extensive, shellow clouds somewhat transparent 1o sunlight, producing 8 halo sround the Sun or Moan

Cirrocumulus {Ce) (Figure 6-20| High, layered cloud with billows or parslel rolls

Middle Clouds (Heights Between 2000 and 6000 m, or 6562 and 19,685 ft)

Altostratus |As) (Figure §-21) Extansive, watery, layered cloud, Allows some penetration of sunight but Moon or Sun appears s bright spot
within ¢cloud

Altocumulus [Ac) (Figure 6-22| Shallow, midlevel doud containing patches or rolls

Generally more opagque and having kess distinct margins than cirrocumulus.

Low Clouds (Below 2000 m, or 6562 ft)

Stratus (5t) (Figure 6-23| Uniform layer of low doud ranging from whitish to gray
Nimbostratus (Ns) (Fiqure 4-24) Low cloud producing light rain. Produces darker skies than altostratus.
Stratocumulus (Sc) (Figure 425 Low-level equivalent to altacumulus.

Clouds with Vertical Development (May Extend Through Much of Atmosphere)

Cumulus {Cu) (Fiqures 6-26 and  Detached billowy clouds with flat bases and moderate verticsl development Sharply defined boundaries
6.27)
Cumulonimbus (Ch (Figure 4-28) Clouds with intense vertical development with charactenstic anwl. May be tens of thousands of meters thick

Appear very dark when viewed from below
T —



Cac dang may

High
clouds Cirrus
Cirrocumulus

Anvil-shaped head
6000 m— °

y
Cumulonimbus

clouds .

2000 m—
Low
clouds




Cac dang may: May cao (> 5500 m)

@ Bao gdom ca cac tinh thé bing
@ Cac loai chinh:

1. Cirrus (May ti)

2. Cirrostratus (Ti tang)

3.  Cirrocumulus (Ti tich)



Cac dang may: May cao

Cirrus (May t1)

Cirrostratus (Ti tang)

Cirrocumulus (Ti tich)




Cac dang may: May trung (1500-5500m)

& Bao gom phan 16n nudc siéu lanh
@ Cac loai chinh:

1. Altostratus

2.  Altocumulus



Cac dang may: May trung
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Altostratus Altocumulus



Cac dang may: May thap (< 1500m)

& Bao gom nudc dang 16ng
@ Cac loai chinh:
1. Stratus

2.  Nimbostratus
3. Stratocumulus



Cac dang may: May thap

1mbostratus
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Stratocumulus
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Cac loai may tich

@ May tich c6 the “vuon” deén toan bo do day cua khi
quyen

@ Ciac loail chinh:

1. Cumulus
cumulus humilis

cumulus congestus

2. Cumulonimbus (v tich)



Cac loai may tich
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Cumulus Congestus

Cumulonimbus
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Cac loai may khac

May dang thau kinh (Lenticular clouds): Hinh thanh khi
dong khi c6 dang lugn song vuot qua cac day nai
Banner clouds (May hinh biéu ngir): Nam trén cac dinh
nu1 khi vugt qua nu

Mammatus clouds: Hinh khinh khi cau lo lting phia trén
cac dam may cumulonimbus

Nacreous clouds: May tang binh luu (Hiém)

Noctilucent clouds: May tang trung quyén (Hiém)



Lenticular clouds




Mammatus Clouds
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anner Clouds
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Nacreous Clouds
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Noctilucent Clouds
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e & 0 O

Quan trac may

Do che phu

Tran may, chin may
Dang may, loai may
Phuong phap:

Quan trac biang mat
Dung cu do:

@ Ceilometers: Dung cu tu
dong do do cao chan may
hodc tran may va do phu
may

Anh vé tinh cling la mét cong
cu chinh de quan tric may va
su di chuyén ctia may




Quan trac may

Water Vapor Satellite
Imagery

Infrared Satellite Imagery



Do phu may

TABLE 6-3 Cloud Coverage

Amount of Cloud Coverage Condition
0 Clear
1/8 to 2/8 Few*
3/8 to 4/8 Scattered
5/8 to 7/8 Broken
8/8 Overcast
* Any cloud coverage at all up to 2/8 is classified as “few.”




