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B7: Cac qua trinh giang thuy

© 2010 Pearson Education, Inc.

© 2010 Pearson Education, Inc.




May va giang thuy

& May bao gom cac giot nudc nho li ti tu lai trén cac hat
nhan ngung két

Key:

r=radius in micrometers
n = number per liter

V = terminal velocity in
centimeters per second

Large cloud droplet

r=.50 -‘
n=10%
V=27
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May va giang thuy

Toc dd roi ciia giot may 1a qua thap dé tao thanh giang

thuy

DPé may co thé tao thanh giang thuy thi cac hat may can phai
16n hon

Sy ngung két chi co hiéu qua khi ban kinh nhan ngung

két khoang 0.02 mm

Qua nhiéu hat, 36 am qua thép

Vi vay, dé tao thanh giang thuy can co6 co ché khac

Co ché nay phu thudc vao dang/loai may:

1) May am (N6i chung > 0°C)

2) May mat va lanh (It nhat mot phan c6 nhiét do dudi 0°C)



Giang thuy trong may am

@ May am: May chi c6 nudc 1ong véi nhiét do trén 0°C
@ Hai qua trinh tao ra giang thuy may am:

1. Suvacham

2. Su ket dinh véi nhau
& Su va cham trong may am

Va cham: Cac hat may va cham v&1 nhitng hat khac

Hi¢u qua va cham phu thudc vao kich thudc twong d6i cua hat
va cham va hat bi va cham

@ Hiéu qua thap do6i v6i nhitng hat rat nhd

@ Hiéu qua thap doi voi nhitng hat cung kich ¢

@ Hiéu qua cao doi voi nhitng hat co kich thudc tuong doi
16n va cham vao nhirng hat nho hon hoac ngugc lai



S va cham trong may am

e e NS e ° e EEE, e ° {a) Collector drop falis taster
than drops below and
compresses the air beneath

{b) {b) Air below collector drop
compressed

® Su két dinh: Cac hat may két dinh véi nhau

@ Hiéu qua két dinh duoc gia dinh 1a gan 100% (tat ca cac hat dinh véi
nhau néu ching va cham nhau)

“ FIGURE 7-3 Air Compaction. As a
collector drop falls (a), it compresses the
air beneath it (b). This causes a pressure
gradient to develop that pushes very
small droplets out of its path (c). The
small droplets get swept aside and
avoid impact.

{c) Small droplets swept aside.



Giang thuy trong may mat va may lanh

@ May lanh: Toan bo may cé nhiét do dudi 0°C, c6 thé
chira nudc si€u lanh, bang hoac ca hai

@ May mat: May c6 cac b0 phan khac nhau vd1 nhiét do
trén 0°C va dud1 0°C

T=-15°C ‘ T=-4°C

‘ T=-10°C ‘ T

(a) (b)

® (a) Cic dim may c6 nhiét do dudi 0°C tir chan dén dinh
duoc g01 la cac dam may lanh. (b) Cac dam c6 nhi¢t do trén
0°C & cac phan thap hon va nhiét do dudi diém bang & trén
go1 la may mat



Giang thuy trong may mat va may lanh

Giang thuy trong nhirng dam may mat va lanh phu thudc vao
hon hop nudce va bang siéu lanh

Chu y quan trong:

Ap suat hot nude bao hoa,,,, nho hon ap suat hoi nudce bao hoa, .

Co ché chuyén pha tir hoi nude thanh cac giot nudce siéu lanh
va bang dé hinh thanh giang thuy goi la Qua trinh Bergeron

D061 vo1 khong khi ¢ ca nude va bang si€u lanh

Luong hoi nudc can bang vdi luong nude (da bio hoa)
Luong hoi nudc khong can bang véi lugng bing (siéu bio hoa)

Ho1 nude dong trén bang lam giam lugng hot nude, gay boc hoi cua
nuoc

Qua trinh do cu ti€p dién lam bang 16n 1én va nudc bién mat



Giang thuy trong may mat va may lanh

@ Mot khi qua trinh Bergeron dién ra, biang tré nén du 16n
dé roi, va 2 qua trinh bo sung xay ra:
Tao vién: Béng va cham v61 nudce siéu lanh lam nude dong
bang khi ti€p xtc
Két hop: Céc tinh thé bang va cham nhau va két dinh véi nhau
@ Minh hoa qua trinh Bergeron:

(b)




Phan b6’ giang thuy toan cau

® Luong giang thuy trung binh nam: 0.98552 m/nam (38.8
in/nam), ~ lm/nam
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Cac dang giang thuy

@ Phu thudc vao phan bd théng dirng cua nhiét 4o, co thé
cO cac dang giang thuy sau:

65

Tuyét

€8

Mua (nudc 1ong)

€82

Mua bang va mua da

3%

Giang thuy tuyét 1an bang

65

Mua lanh (Freezing rain)



@ Tuyét xuat hién tur qua trinh
Bergeron, tao vién va ket hop
(riming, and aggregation)

& Ban chat cia bong tuyét phu

erowopesents thudc vao nhi€t do va ham

luong am




Tuy€t do anh hwéng cua h6

Lake Effect Snow Formation

Warm Lake
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Mva

& Ban chat cua sy hinh thanh mua thuong phu thudc vao
dia phuong
Cac vung nhi@t d6i: May am — mua hinh thanh do ngung keét,
va cham va két dinh
Vi d6 trung binh: May lanh — mua hinh thanh dudi dang tuyét
sau do tan chay
@ Mua cling dugce phan loai theo thor gian kéo dai
Mua kéo dai on dinh (mua dam)(stratiform): Mua kéo dai
nhi€u gio
Mua rao (cumuliform): Mua trong thoi gian ngan (hang phut,
duoi 1 gi0)



Hinh dang
hat mwa

PA1414

(c)



Muwa bang va mwa da

& Mua bing (Graupel): Tinh thé bang tinh thé bing trai
qua qua trinh tao vién khi va cham vo1 nudce siéu lanh

@ Mua da (Hail): Cac tinh thé biang duoc tao vién lién tuc
do lap lai qua trinh chuyén dong lén xudng trong con
dong

Northwest Southeast

TABLE 7-1 Terminal Velocities of Hailstones

1
R Vi = gp/k Vr = 20Vr (rin cm, v; in m/sec)
€
% Terminal Velocity
T Radius (cm) (Meters Per Second)
0.1 6 (13 mph)
, _ ‘ 1.0 20 (44 mph)
Width (km) Environmental wind speed
relative to storm (m/sec) 20 28 (62 mph)
© 2010 Pearson Education, Inc. <
3.0 35 (77 mph)

Hat mwa da ky luc do
duwoc=17cm




Mua lanh va tuyét 1an bang

& Mua lanh/mua dong két (Freezing rain): Nudc mua siéu
lanh dong bang lai khi tiép xtic vo1 bé mat

@ Tuyét 1an bang (Sleet): Cac hat mua bi dong lanh trong
khi ro1 xuong, khi to1 bé mat trong nhu vién da

Warm -iir/v

Temp. .0 c.--
S0RCHE

_ -

" Temp.
>0°C

Temp.
JORE Cold air

Ice pellets
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Do giang thuy
& Vi luong ké: Thung hinh tru dé himg nudc mua va cho biét
do dai cua 16p nudc mua
@ Tipping-bucket gage: La vii lugng ké cho phép do ca thoi
gian va cuong do mua
N BT

el
' f~

(b)
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@ Cac nguyén nhan gy sai so do giang thuy:

€8

€ Do

Do giang thuy

Dong rdi gan miéng thung do mua

Nudc ban ra ngoai khi roi vao thung do mua
Nudc b1 gitr la1 trén thanh thung do mua
Nuéc mua trong thing bi boc hoi

Tuyét lam tac nghén 6ng dan nude

Bién dong khong gian ciia giang thuy

giang thuy bang radar




May/muwa nhan tao

May nhan tao (Cloud seeding): Pua vat li¢u tir ngoai vao
dam may dé tao mua bang qua trinh Bergeron

Biang kho dugce dung dé 1am mat dam may tir nhiét d6 rat lanh
deé tao ra cac tinh thé bang

[-6t bac (Silver iodide — ¢6 cau tric twong tu bang) duoc dung
nhu 1a cac nhan nguong két

Lam mua nhan tao ¢ Viét Nam?



