Lp HOc Phan VNUA ( Khoo Néng HOc ) - HOc Vién Néng Nghilp Vit Namy

h’r‘l’ps.//si+6sgoogl@.oom/si’r6/lophoophankﬂvnua/

Tuén hoan nuwéc trong ty nhién

1. Chu trinh tudn hoan nwéc trong tw nhién
2. D6 &m khéng khi

3. Sw béc hoi nwéc

4. Sy ngwng tu hoi nwéc

5
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1. CHU TRINH TUAN HOAN
NUG'C TRONG TY NHIEN
” Ngwng tu
Nwéc P Y ok @ Chu
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. // ::zlhr::)u:ong, Thoat hoi nuoc %{///// P tuén
* Hoi — hoan
. L3 ot - < ; A nuwéc
ong Ris a:'q
*Ran
E;.‘. Don vj clia cac con s6 trong hinh trén la nghin km? nwéc van
chuyén trén mot ndm. B& mat dién tich cla trai dat 1a 510 x 108 km2
Biometeorology, ESPM 129
Vai trd ca chu trinh tuén hoan nwéc i
Nu6c ngot 3% Khdc 0,9% S6ng 2%

+ Nwéc chiém téi 80-90% trong lwong co thé
thwe vat

« Van chuyé&n nuwéc gitva khi quyén, dét lién
va dai dwong

+ Van chuyén nanqlwong trong khi quyén:
hoan Iwu khi quyén va bao nhiét doi

. E)leu hoa d6 méan cua nuéc bién va cung
cép nguon dinh dwéng cho sinh vat bién
(quyét dinh nang suét clia hé sinh thai bién)
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Nudc trén NuGc mat

trédi dat ngot (l6ng)
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2. D9 &m khong khi

«+ Cac dai lwong déc trung cho dd am khong khi
— Ap suét hoi nwéc (stre trrong hoi nuéc - e)
— Ap sut hoi nuéc bao hoa (ey)
— D6 am riéng
— Do &m tuyét dbi
— Do am twong dbi
— D6 thiéu hut bao hoa
— Piém suong
« Anh hwéng clia dd dm khong khi d6i vai san xuét
néng nghiép
« Bién phap diéu tiét va str dung do am khong khi

Ap suét hoi nwoc
Vapor Pressure

» Con goi la strc trrvong hoi nwéc — e

* 1a phan &p suat do hoi nwoc chira trong
khong khi gay ra va dwoc tinh bang miliba
(mb) hay milimét ctia cét thuy ngan
(mmHg)

+ Pon vi quy d6i: Tmb = 10-3bar = 100 N/m?2
=100Pa; 1mb = 3/4 mmHg

X . - - \
Ap suét hoi nwéc bao hoa

(Saturation Vapor Pressure)
La ap suét hoi nwéc (rng véi gi¢i han t6i da
& mot nhiét d6 xac dinh

e (T) = 6,1 x 1076T/(242 +T)
e4(T) la ap suét hoi nwéc bao hoa & nhiét do T(°C), don vi
mb

e, (0°C) = 6,1mb

Cac budc dan tdi sy bao hoa hoi
nwéc trong khéng khi

A w6 B ¢ 9, = H,0 moecule
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Some molecules are ) () &*)
‘ovaporatig; some are 50 :
‘condenseg L

Ap suét hoi nwéc bao hoa

e (T) (kPa)

Dién bién hang ngay cia ap suét
hoi nwée

vapor pressure (kPa)

o 500 1000 1500 2000
Time (hours)
e, 4p sudt hoi nuéc bdo hoa

e, 4p suat hoi nwéc clia khong khi
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Dién bién ap suét hoi nwéc theo . o, I
mua Do am riéng va d am tuyét doi
. Oak Ridge, TN * Do Am riéng
. — Lalugng hoi nuéc tinh bang gam chira trong 1 kg
F e . -"la khéng khi am (g/k
: =k ‘f.'.‘c Khongkhiam (g/kg)
£ PN Jf.-.. L% o * Do am tuyét doi
g .l i ] T :':5 -, — La lwgng hoi nwéc chiva trong 1m? khong khi (g/m?)
H : o:-:;.'.‘t:: ..'.{‘:0
i 2 SN a@m)= — e
Fo flREE e e
* N .
°s T e . e e 3w 3 ala hé sb dan n cia khong khi (0,00366) va e Ia ap suét hoi nwéc (mb)
ay

Dién bién cuia d6 am tuyét déi B0 Am fromg o4
+ Néu chang ta c6 ap suat hoi nuéc clia khong khi 1a e, & phiét do t,
va ap suat hoj nwoc bao hoa & nhiét do t, 1a eq(t,) thi do am twong
. doi la ty 1& phan tram gitra e, va ey(t,)
Boardman, OR
0153, 1331
15 mh'
1m0 b .,
-

105 ".'
' -
; 10.0 .
< . .

8 . + D06 am twong dbi dac trwng cho trang thai &m clia khong khi.

0 e . 13 + Néu e, < ey(t,) khong khi chua béo hoa hoi nuérc.

‘.‘0..“ ‘-...' + Néu e, = e((t,) khdng khi bdo hoa hoi nwéc va khi d6 r = 100%
as . + Néu e, > e((t,) khong khi qua bao hoa hoi nuwdc
a0
o SI!IB Iillll I!JI)B 1EI0II MIOII 2400
Time {hours)

Dién bién do &m twong dbi Do thiéu hut bao hoa

+ D6 thiéu hut bdo hoa hay d6 hut &m (d) Ia
W] s, hiéu sb gitra ap suét hoi nwdc bao hoa va
z " " &p suat hoi nwéc trong khong khi &@ mot
£ . nhiét d6 xac dinh
¢ '5.. .
.,

* B d cho biét d6 4m ctia khéi khong khi xa
hay gan trang thai bao hoa

Time (hours)
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Dién bién hang ngay cua do
thiéu hyt bao hoa

D (kPa)
L)
>

Time (hours)

Dién bién hang ndm cla do
thiéu hyt bao hoa
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Harvard Forest
178 (data Wofsy, Munger, Goulden)
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Diém swong

+ Diém swong 7 1a nhiét d6 ma tai dc')ho’i
nwéc chiva trong khéng khi dat t&i trang
thai bdo hoa

« Khit, = 1, khéi d6 &m khong khi dat t&i
trang thai bdo hoa, khoang cach gitra t, va
t cang l&n, khdng khi cang xa trang thai
b&o hoa

Diém swong va ap suét hoi
nwéc

Ty (€)

o 1000 2000 3000 4000 5000

vaper pressure (Pa)

Dién bién hang ngay clia diém
swong va nhiét dé khéng khi
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Méi quan hé gilra ap suét hoi nwéc bao hoa
va dé &m twong déi véi nhiét do

Vapor pressure (mb)
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Anh hwéng cia d &m khong khi dbi
véi san xuét nong nghiép

Cuwong do thoat hoi nwéc cua cay

- é’gl%; 1én ndm I&n khi d6 &m khong khi 90-95% giam xuéng con

Cac loai cay tréng khac nhau c6 nhu cAu am khac nhau:
bong va ho tiéu??

D6 am khéng khi cao kéo dai thoi gian sinh trwéng va thu

hoach cua cay

D6 am qua cao hoac qua thap lam giam strc song clia hat
phan Do am qua cao lam giam sv lan truyén cta hat phan
Anh hwo'ng dén qua trinh bdo quan nong san

— Hat ngii cbc: yéu cau do am khong khi thap; do &m cao két hop voi
nhiét d6 cao lam gidm chat lwgng va trong lwong clia hat nghiem
trong

— Rau qua: yéu cau do am khong khi cao va nhiét do thap

Anh huéng téi sw phat trién ctia sau bénh

Bién phap diéu tiét va st dung d6 &m
khéng khi
- Diéu tiét
- Trong dai cay bao vé trén canh donq nham ngan gié

kho va han ché téc dé phan tan hoi am

— Xay du’ng hé théng tudi tleu hoan chinh tao diéu kién
cho cay tréng dugc twéi day da

- Trong xen hodc tang mat do cay trdng lam tang do
&m khong khi

— Trdng ring va dao hd dé cai thién do &m khong khi
trén quy mo rong
« Ca&nndm vung di&n bién d6 dm khong khi theo
khong gian va thoi glan dong th&i nam virng
nhu cau dd am clia cac loai cay khac nhau
nh&m bé tri cay tréng cho hop ly

3. Sy bbc hoi nwéc

- Khai niém

+ Cac yéu t6 anh hwéng dén sw béc hoi
— B6c hoi ttr mat nwdc
- Béc hoi tir mat dét
— Thoat hoi nwdc tr thwe vat

Khai niém

+ Bbc hoi nwéc (Evaporation) la
qua trinh nwéc tir trang thai
I6ng hodc rén chuyén sang
trang thai hoi
+ Bbc hoi nwéc xay ra bang
nhiéu cach
— Béc hoi trén mat nwéc thoang
— Thoat hoi nwéc tir 1a thwe vat | Bée thoat hoi
(Transpiration) nuwoc -
—Béc hoi nuéc tir mat dét Evapotranspiration

Sy béc va thoat hoi nwéc (Evaporation
and transpiration)
¢ Khai niém
+ Cac yéu t6 anh hudng dén sw bbc hoi
— Béc hoi tr mat nwéc
— Béc hoi tlr mat dat
— Thoat hoi nwéc tir thyre vat
+ Bbc hoi nwéc va su thay doi khi hau

Cac yéu t6 anh hwéng dén sy
béc hoi
* Nang lvgng nhiét cung cép tiém nhiét

(latent heat) cho qua trinh bbc hoi (blrc xa
thuan, nhiét d6 khong khi)

+ Kha nang van chuyen hoi nwéc ra khoi bé
mat béc hoi (gi6, dd dm)

+ Swsén co cla nuwoc dé cung cép cho qua
trinh béc hoi (d6 &m dat)

+ Béc hoi tiém nang la sy béc hoi khi nwéc
cung cap khéng bi gi¢i han
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Béc hoi tr mat nwéc

« Trang thai vat béc hoi: nwéc & trang thai
I6ng bbc hoi manh hon & trang thai ran

« Dién tich mat ngoai I&n sé béc hoi nhanh
hon

+ Nhiét do vat bdc hoi cang cao thi téc d6
béc hoi cang Ién vi ddng nang phan t& I6n

« Nwéc co nhiéu tap chét sé béc hoi cham
hon nuwéc tinh khiét do 1am gidm dién tich
bé& mét bbc hoi.

Bdc hoi tir mat dat
D4t cat bdc hoi nhanh hon dat giau mun, dat sét
D4t cang am béc hoi cang nhiéu
Mét dat gb ghé bdc hoi nhiéu hon mat dat béng
phang. Noi cé dat cao boc hoi manh hon noi
dat thap, dat 16m.
Khi &m, mat dat mau sdm bdc hoi manh hon dat
mau nhat
DAt co két cAu cuc bdc hoi manh hon dat cé két
cau doan lap
D4t c6 mach nwdc ngdm cang cao bdc hoi cang
manh
Téc do bbe hoi tryc tiép tir mat dat co thue vat
che pht cham hon so v&i dat trong

Thoat hoi nwéc tir thyee vat

« Didu kién vat Iy khi quyén
— Nhiét dé
— Do thiéu hut bao hoa
—Tbc do gio
+ Chaing loai cay trong
— 86 lwgng khi khdng va sy déng mé khi khéng
(stomatal conductance)
— Hiéu qua st dung nwéc cay trong
— He sb thoat hoi nwéc cay trong

Hiéu qua st dung nwéc
Water Use Efficiency (WUE)

Hé s6 thoat nwéc cay tréng
Crop Coefficients (k)

ET, — ET,x K,

ET, - bdc thoat hoi nuéc tiém nang, phu thudc vao diéu kién thoi tiét
Et, twong tng voi bdc thoat hoi nuéie thuc té trén quan thé cay trong

K. phu thudc vao loai cay trdng

MEERRRRTININIT:

Béc thoat hoi nwéce tiém nang dwoc tinh bang sw béc
thoat hoi nwéc clia mot tham cd co chidu cao 0,12 m
duwoc cung cap day di nudc. ETo sé thay doi theo
muia phu thudc vao didu kién thoi tiét

Anefmometer
(wind spesd)

Pyranometer
{sclar rachation)

Lightning rod

Wind vane
wind dirzciion)
~ Airtermperature
. Humidity sensors

Data lagger

Salar panel
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Ha 50 thodt hol nwoe ciy rong
— Sy hép thu anh sang
— Dién tich pé mat tan quan thé thwe vat (mac
dod ghd ghé)
—Sinh ly cay trong
— Tudi

K =Li
ET

o

Etc — do thuc té

ETo — woc tinh dwa vao cong thirc

Tomato ET, Tomato Ke
10 140
Furrow Irrigated —ETc—ETo r  Furrow Irigated
Tomatoes (1997) 120 - Tomatoes (1997)
87 L
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~ 4 > Py > ry ]
Hé so sw dung nwéc ¢ cac giai K_cil 5t sé loai cav trd
doan sinh trwdng cay trén ¢ CUa MOL SO loal cay trong
: g cay g
Crop Ky | Kopua | Keepa Crop Keini | Kemia | K€ena
alfalfa 04 12 1.15 onions 0.7 1.05 095
asparagus 03 0.95 03 pasture (grass) 04 1.0 0.85
beans, green 0.5 1.05 09 peas 0.5 1.15 11
beets 0.5 1.05 095 potato 0.5 1.15 0.75
04 1.0 0.75 pumpkin 05 1 0.8
broceoli 07 1.05 095 tadish 07 0.9 0.85
cabbage 07 1.05 095 raspberries 04 12 0.75
cabbage -local 07 1.05 095 small vegetables 0.70 1.05 0.95
carrots 07 1.05 095 spinach 07 1.05 095
cauliflower 0.7 1.05 0.95 strawberries 04 1.05 0.7
b 04 0.9 0.50 squash 0.5 0.95 0.75
celery 0.7 1.05 0.95 sweet corn. 0.3 L15 04
cereal 03 115 025 sweet peppers 0.7 1.05 0.85
com 0.3 115 04 tomato 0.7 1.05 0.8
cucumber 0.6 1 0.75 tubers 0.5 1.05 095
green onions 0.7 1.05 095 04 1 075
lettuce 0.7 1 0.95

http:/iwww.agf.gov.bc.ca/resmgmt/publist/500series/577100-5.pdf
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Table 4 Crop Coefficients for Tree Fruit and Grapes

Crop " May [ June " July [ Aug " Sept. [ Oct.
Apples Cherries and Pears with cover crops*
Lower Manland / Vancouver [sL. 0.7 0.9 1.00 1.00 095 | 075
Okanagan / Thompson 0.85 1.15 125 1.25 12 95
Kootenays 0.8 1.10 120 1.20 1.15 0.7
Apricots, Peaches and other Stone Fruit with cover crops®
Lower maimland / Vancouver Is] 0.9 1.0 1.0 1.0 095 | 08
Okanagan / Thompson 0.80 1.10 120 1.20 1.15 0.9
Kootenays 0.70 1.00 1.05 110 1.00 0.8
Grapes
Lower mamland / Vancouver Isl 0.55 0.65 0.65 0.65 065 | 050
Okanagan / Thompson 0.50 0.70 0.80 0.85 0.80 | 0.70
Kootenays 0.45 0.70 0.85 0.90 0.80 | 0.70
* No Cover crop — reduce values by | 10% 20% 20% 20% 10% | 10%

http://www.agf.gov.bc.ca/resmgmt/publist/500series/577100-5.pdf

Sy béc va thoat hoi nwédc (Evaporation
and transpiration)
* Khai niém
+ Cac yéu t6 anh hwdng dén sw bbc hoi
— Béc hoi tr mét nwéec
— Béc hoi tir mat dat
— Thoat hoi nwéc tir thwe vat
+ Bbc hoi nwéc va sw thay ddi khi hau

4. Sy ngung két hoi nwéc

* Khai niém

« Cac san phdm ngwng tu
— Swong va swong mudi
— Swong mu
— May

Khai niém

+ La qua trinh hoi nwdc tir thé hoi chuyén
sang thé 16ng hoac thé ran.
« Piéu kién ngwng két
—e, 2 E(t,) khit, <t
« chuyén dong ngang (binh Iwu) tran Ién bé mat dém
lanh hon
« mét nhiét vé& ban dém do blrc xa
* x40 tron cac khéi khong khi da bao hoa hoéc gan
t&i bao hoa co nhiét do khac nhau.
+ khéng khi chuyén déng lén cao
— C6 hat nhan ngung két hoi nwéc
— Néu khéng c6 hat nhan ngwng két, sw ngung
tu chi xay ra khi r = 400-600%

Sy ngwng két hoi nwéc

Khai niém

Cac san phdm ngung tu
— Swong va swong mudi

— Swong mu

— May

Mua khi quyén

¢ Mwa hiru hiéu

— Swong va swong mudi

— Swong mu

Swong va swong mubi

+ Hinh thanh trén mét dat hay trén cac vat thé
ngay trén mat dat lanh

* Do blrc xa mat dat

+ Swong dwoc hinh thanh trong diéu kién t=0°C
con swong mudi hinh thanh khi t<0°C

» Sw hinh thanh swong c6 lgi cho cay trong con
swong muoi thi ngwoc lai

» Sw hanh thanh swong sé ngan can sw hinh

thanh swong mudi

Diéu kién thuan loi cho swong va swong mubi

hinh thanh:

— tr&i quang [néy va gié nhe

— Thuwong thay & cac thung Iling va vung triing
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Swong mu

« Hinh thanh & 16p khéng khi gan mat dat

* Hat swong mu co kich thuwde 2-5u

* Swong mu dwoc hinh thanh khi khéng khi bi
lanh di hoac lwgng hoi nwéc dwoc tang 1€n gay
ra sw bao hoa hoi nwéc

» Cac loai swong mu
— Swong mu btre xa (radiation fog): méat dat lanh di do

blrc xa mat dat

- Suwong mu binh lwu (advection fog): khong khi am,
néng chuyén /dong trén mat dat lanh

- Swon mu béc hmésteam fog): lwong hoi nuéc gia
tang k i khéng khi di qua mat s6ng, ho

— Swong mu thanh phé

Swong mu béc hoi (steam fog)

© 2007 Thomacn 1gher Edwcaton

Swong mu thanh phd

A8 .
/‘5 E ')‘ Khong khi am
A N W A

Thang do dja hinh

| L

Thang Ién do déi lvu

0 2007 Thomssn egher Eaucaton

Thang Ién do front

Solar heating

Do hdi tu khong khi trén mat dat

Caéc co ché thang 1&n cao cla khong khi

May
+ La tap hop nhitng san phdm ngung két
hay thang hoa & cac d6 cao khac nhau
trong khi quyén
+ Céc co ché béc 1én cao ctia khong khi dan
dén sw nguwng tu tao thanh may
—Déi luvu
—Dia hinh
— Front
— Trong vung ap thap

w(Mayty
o = i tiehy CaAc |Oa'|
- may chinh
va do cao
clia chung

Allocuriiyé Gumulonimbus.

Altostratus

2km  Nimbostratus

Cumilus
Stratus. Stratocumulus
10k i
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5. Mwa khi quyén

* Binh nghia
« M6t sé quy dinh vé mwa
+ Phan bd mwa

— Khéng gian

— Thoi gian

Binh nghia

 Latén goi chung cla nwéc & trang thai
I6ng hay ran roi tr cac dam may xuéng
mat dat dwdi dang mua nudc, muwa tuyét
hay mwa da.

Mét sé quy dinh

» Lwong mwa dwoc xac dinh bang bé day cua lop
nwoc tinh bang mm da roi xudng bé mat trai dat
nam ngang, chwa chay di noi khac, chwa tham
xuong dat va chwa boc hoi trong mét khoang
thoi gian xac dinh (mm/nam, mm/thang hoac
mm/ngay).

* Cuong do6 mua la lwong mwa tinh ra mm roi
trong mét phut. Cwong do muwa vwot qua
1mm/phut goi la mwa rao.

* Quy dinh vé dién mua:

— Muwa vai noi: s6 tram c6 mua < 1/3 téng sb tram c6
mua trong khu vuyc

— Mua rai rac: s6 tram cé mua tir 1/3 -1/2 tbng s6 tram
cé mua trong khu vuc

— Mua nhiéu noi: s6 tram c6 mwa > 1/2 téng s6 tram c6
mua trong khu vyc

* Quy dinh vé lugng mua

— Mua khong dang ké : <0,5mm

— Muwa nho: 0,5-10 mm

— Muwa vira: 10,0-50,0 mm
— Mua to: 50,0-100,0 mm
— Mua rét to: >100 mm

Phéan bé lwong mua

* Theo thoi gian:

— Chu ky ngay dém: trén céc luc dia thwéng mwa
vao ntra ngay budi chiéu. Trén dai dwong thwong
muwa vao ban dém va sang sém.

— Chu ky nam:

« & khu vuc xich dao, mwa nhiéu vao xuan phan va thu
phan, mwa it vao sau ha chi va déng chi.

» & cac khu vire gié mua, mwa Ién vao mua he va mua it
vao mua doéng.

+ Mién 4 nhiét doi, mwa phan Ién roi vao mua déng, mua
hé mua it.

Phan bé lwgng mua

» Theo khéng gian
- Luwong mua tang theo chiéu cao. Swon don
gi6é mwa nhieu hon swon khuat gié
— Tw xich dao dén hai cuc:

- Khu vie xich dao lwgng muwa réat phong phu, trung
binh nam trén 2000 mm.

+ Dén khu vuc & nhiét d6i va cac ving hoang mac
ndi dia 6n doi béc ban cau muwa rét it. Trung binh
nam chi khoang 100 - 250mm.

* Khu vyc 6n d&i lwgng mua lai tang Ién, trung binh
nam 500-1000 mm. & cac vi do cao lugng mua lai
gidm xuong chi con 200-300 mm/nam.
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