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& dé hoc té6t mén hoc nay...

INOWASIA

M6n hoc nay cé 7 chuwong, moi chuong két thic véi mot bai tap ngan. Ban nén tam dirng va kiém tra mirc do tiép thu
théng qua lam bai tap ra gidy. Sau d6 ban cd thé tham khdo & phan gidi dap, phan tich cau tra 1&i ciia minh va so sanh
v@i dap an. Nén danh nhiéu thoi gian lam bai tap, dirng ngai néu phai doc lai phan ly thuyét va tap trung vao nhirng
ndi dung quan trong. Dong thoi cd thé tham khdo thém tai liéu tir mang internet va cac tai liéu tham khdo dé xuat
trong bai.

M&n hoc nay cung cap téng quan vé khoa hoc thay van.

Da4i véi nhitng ngudi hoc chua cé kién thirc vé thay van, ban cé thé tham khao thém quyén sach sau:

Davie T & Quinn NW, 2019. Fundamentals of hydrology. Routledge Ed., 306 p. ISBN 9780415858700

Fundamentals of Hydrology gi&i thiéu vé nhap mon thiy van & trinh dd dai hoc. N6 cung cdp cho ngudi hoc kién thirc vé céc qua trinh thay van, kién
thirc vé céc ki thuat duoc st dung dé hiéu biét vé ngudn nuwdc, va cap nhat cac théng tin lién quan dén quan ly ngudn tai nguyén nuéc. Thdng qua bai
hoc, cac vi du va tinh hudng cu thé tir nhiéu noi trén thé gidi cling dwoc gidi thiéu va phan tich. Cac cau hoi 6n bai, hwéng dan doc thém, va cac dudng
link tham khao cling dwoc cung cap.

Chao mirng dén vdi thé gidi cha thay van!
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Brady NC, Weil RR, 2014. The nature and properties of soils. Pearson Ed., ISBN 978-1-292-02079-2

Ward AD, Trimble SW, 2004. Environmental hydrology. CRC Press, USA, ISBN 1-56670-616-5

Calder IA, 1999. The blue revolution. Earthscan Publ., ISBN 1-85383-634-6

Sutcliffe JV, 2044. Hydrology: a question of balance. IAHS Publ., ISBN 1-901502-77-5

Roche A et al., 2012. Hydrologie quantitative. Springer Ed., ISBN 978-2-8178-0105-6

Radcliffe DE, Simunek J, 2010. Soil physics with Hydrus. CRC Press, ISBN 978-1-4200-7380-5

Chicharo L et al., 2015. Ecosystem services and river basin ecohydrology. Springer Ed., eBook ISBN 987-94-017-9846-4

Zalewski M, Wagner-Lotkowska |, 2004. Ecohydrology and Phytotechnology, Manual. In: Integrated management,
ISBN 92-9220-011-9
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 Muc tiéu chinh: Hiéu biét céac nguyen tac va qua trinh di
chuyén cua nwéc trong tw nhién va trén bé mat trai dat

 / chueong

séng la gi?

Chu trinh  thuy vdn

Béc hoi va mua

Thim liu va dong chay
Nwéc dwai dat

Can bang nuwoéc

Pwong tan suat

oo pwN

S
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» Cho giao nhau gitra hai swon déc cd dong nuwéc chay tir vang
Cao xuong vung thap

Q: lvu lwgng chia séng (m3/s).

Q dai dién cho lvgng nudc chay
gua mot doan song tinh theo
thé tich trong mot don vj thoi
gian.

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022 Slide 5



* Mot con song khong chi mang theo nuéc, - b Lo
/\ con cb nhirtng chat hoa tan va chat lang, o
@ va doi séng sinh vat (nhé va lén).

SAN XUAT

[ RETENTION IN THE CATCHMENT

A |

LTR.ANSFORMAUO{\J }
158 Con sdng |a noi dién ra nhiéu
e qua trinh vat ly (van chuyén,
‘ lang can), hda hoc (khoang

g hoa), sinh hoc (dudng hda), sinh
ety < —dija— hda (loc sinh hoc).

by enhancement of landscape diversity

the unavailable po

VAN CHUYEN [

mineralisation of organic matter
reguction of :;-”.; na t':.{‘:['r"‘_ rate

g ([ recmcuLATIon ] Mot con song tir thuong nguon
. .' egucton o ’,‘:,';-!.'1."':1.11— 5

SELFPURIFICATION ]

at the floodplain

LANG CAN [

CHUYEN HOA xudng dén ha ngudn cé nhiéu
HYDROLOG!CAL’ C‘ONTROL chirc néng:
nyaroiogl ontrol of biotic feed ’ -
provaont it resenvols [ SINGHOn B e DTS J - San xuat,
- Van tai,

HH'lWllllllllllllllllllll HHHHHH . Gl
' o - Chuyén hda.

(modified from Zalewski, 2000)

phosophatase - enzymatic 1

e cIc d5C
zooplankton excretion
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Bocthoathoi(E+ ~ P Mua Q

ET) ‘Ir.i' ) ! ; ! : ; ! !

Dong chay bé
mat

‘ by ?
trong dat
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/‘i'\ » Chu trinh thay van giai thich sy phén bé
& cua nuéc theo khdng gian va thoi gian.
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* e Gia str 75% bé mat trai dat bj
C ransport

consmnsion gy, SRS d
\“\ A
‘ol .‘

Transpiratiop

bao phu béi nuwdc bién.

Chi c6 2% - 1% lwong
nwaéce la phu hop cho con
ngwoi sir dung!

Groundwater Flow
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/5\ » Nwéc 1 mat nguon tai nguyén cé gisi han.

INOWASIA

All water on earth

Salne 97%

Freshwater 3%

:} Groundwater 30.1%

-~ (Other 0.9%

lcacans and Surface water 0.3%
| C 70 % . WATER
‘,

Glaciers 68.7%

) FRESHWATER

2,5% D
\ w AVAILABLE WATER
Rivers 2%~ Swafhps 1%
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» Lru triv va dong chay (103 km3)
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Chu trinh thay van

( ) — Atmosphere
.~ 12.7
R A Ocean to land

X A Water vaz;w transport \\\ |

———.

-

40

Ground water flow

Ban d6 toan cau vé lwgng nudc
lwu trir (chi¥ trang) va dong

DPon vi: ngan m3 nuéc lwu trir, va ngan m3/ndm lugng nudce trao doi chéy (chir den)
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/\ » Nuérc ¢ thé gip bat cir noi ddu trén 75%
dién tich xanh... nhwng lai khéng phan bé

s déu trén cac luc dia.

Bai tép 1:

Gidi thich vé sw phén bé gdy

ra thiéu nwdc trén trdi dét?

Water Stress Indicator (WSI)

Low WSI <0.3

03-04
04-05
05-06
0.6-0.7
0.7-0.8
08-09
L 09-1.0 2 N N W A ~ .

High WSl >=1 Ban do toan cau vé nhirng noi
No discharge

S Major river basins Source: IWMI thi€u nudc
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Nuwéc co the gap bat cir noi ddu trén 75%
dién tich xanh... nhwng lai khéng phan bé
déu trén cdc luc dia.

Water Stress Indicator (WSI)

D Low WSI <0.3

03-04
04-05
05-06
06-0.7
0.7-0.8
03-09
09-1.0
High WSI >=1

| No discharge

A5 Major river basins Source: IWMI

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022
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Bai tép 1:
Gidi thich vé sw phén bé gdy
ra thiéu nwdc trén tragi déat?

Tra loi:

Su phan b6 cla nudc két
ndi v&i dac diém khi hau
(nwéc thiéu & nhirtng vung
nhiét d&i khd can, nhirng
vung han han & An D va
Nam My do nhirng rao
can vé dia hinh).

Slide 12
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3. Boc hoi va mua

« B6C hoi v mua bi anh huwdng béi cac
dieu kién dia phwong va toan cau.

(&>

Mat tri 14 ngudn ndng lwong chinh yéu

Sun

Greenhouse gases
Atmosphere GO CHOHO

Earth

Co-funded by the
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Cac diém chinh

piau kién khi hau bj didu chinh béi mit troi
Théng qua qua trinh trao doi nhiét, chu trinh thay
van toan cau la mot phan quan trong ctia hé théng
khi hau.

Nhiét nang mat troi khac nhau lam gia tang
gradient nhiét tir vung xich dao dén vung cuc

K&t qua la gradient & nhitng bé mat cé ap suat khi
quyén cao gay ra su tuan hoan khi quyén toan cau.

Loai hinh mwa va bdc thoat hoi phan danh anh
hudng cha vi dd va khu vurc dén sy tuan hoan khi
quyén lién két vai linked to dia hinh, sy phan bé
cta luc dia va dai duong, va nhirng yéu t6 khac.

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022 Slide 13




/\ » B&c hoi chi lad mot qué trinh vat |y.
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Po thi thay déi pha clia nuwéc
Pressure
ePa 1} |
f:'f"' condensation
solidification
4
€ 1—Sofid{ice P
610 Pl tiple point i /o with Ta - T°C of the air
T | I Val & Lv: latent energy of
sublimation : / :
| . S ! M ! vaporization MJ/kg
k A Lv increases when Ta
h L | Relative Humidity decreases
g T U ———
— | *
1 ToC

Dﬂ
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BAc hoi la mét sy thay déi
trang thai (hoac pha).

Trong sudt qua trinh boc hoi,
phan tlr nwdc (H,0) chuyén tir
thé 1dng sang thé hoi.

Sv thay d6i trang thai nay can
nang lwvgng: nang lugng bay
hoi (Lv), c6 lién quan dén nhiét
do.

Slide 14
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Pac tinh vat ly cia boc hoi (1/2)

Gia str xét cho mét thé nwéc, chang han ho, khéng khi vai nhiét dd T, nam phia
trén bé mat nwdc co nhiét dd T,,. Cac phan ti tai bé mat nwéc lién két véi nhau qua
két ndi hydro, nhwng mdt sd c6 di nang lwong cé thé cat dit két ndi nay va nhap
vao khong khi, sd phan t& c6 di nang lwong dé bé gay két ndi hydro ty 1& thuan voi
T, Mudn gia tang T,, can phai bd sung nang lvgng. Cac phan ti tap hop véi nhau
ngay lap tlrc phia trén b& mat va phat trién dén trang thai can bang véi nhiéu phan
tlr quay tré lai thé nwdc hon. Khi dé I6p man méng trén bé mat hd tré nén bao hoa
véi ap suat hoi nuwdc eg tai nhiét dd T,. Tdc dd boc hoi 1a tdc dd ma khi d6 phan tiy
di vao l&p khdng béo hoa phia trén véi ap suat hoi nwdc thap hon e, tai nhiét 6 T,.

Pinh luat Dalton:

lemperature . . ) \apaor pressune
-~ - > 1A N 7
’ . Q, _ E ty 1€ thuan v&i e, - e,
. b - © b Seil)
: i o1
L7 o ol L ™ o 0 _. Khi d6, khéi khi khd nam phia
- ' ; | L. & ’ - n jod V4 4 . 4
2 vo o/iol o ai0Vo 04 leg trén mat nwdc co gradient ap
4 1__ Yot T i [ X . . 2 ’
- 00 Blooploodlo o 000’0, 010 o O - suat hoi nwdce tang dirng cao

hon, lwong péc hoi cao hon.
Céc théng sb khac khéng dbi.

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022
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Pac tinh vat ly cia boc hoi (2/2)

A
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Nang lwong

Sw hon loan /9

Phan t&r c6 nang
lwgng cao thoat

ra

§

: O
Chat léng

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022
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Gradient
ap suat
hoi nwéc
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D6i véi qua trinh béc hoi, phan ti

co nang luvong cao hon sé thoat

khdi bé mat chat [dng vi:

- Pa nang lvong dé bé giy két noi
hydro,

- Gradient ap suat hoi nwdc thang
dang,

- Sy hon loan (gid).

Nhitng phan tlr nay sé thoat ra
khéng khi xung quanh.

Slide 16



\ « ET, dinh nghia béc

thodat hoi

INOWASIA

ET = Boc hoi + Thoat hoi

Boc thoat hovi l1a gi?

Béc hoi

Tham vao dét, chay ra séng bién

http://eocedu.belspo.be/en/applications/evap-
contexte.asp?section=4.1

Bbc thoat hoi 1a mot thuat ngly tbng hop tat ca
cac quéa trinh nuwdc tr thé 1dng hodc ran
chuyén thanh hoi nuwéc khi quyén. N6 bao
gdm béc hoi tir dat tréng, séng, hd va bé mat
thuwe vat. N6 cling bao gdbm qud trinh thoat hoi
nwdc qua la cay (théng qua khi khdng).

Carbon dioxide enters, while water and
oxygen exit, through a leafs stomata.

e
M

http://evolution.berkeley.edu/evolibrary/article/mcelwain_02

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022

Co-funded by the
Erasmus+ Programme
of the European Union

Slide 17



\
\\

INOWASIA

Thoat hoi

Thoat hoi

Déi voi thoat hoi, lwong nwédc & bé mat rat han ché,

khéng cé phan tr nao nhan dwgc nang lwong va

viéc tich triy nang lwong dé sir dung la khong co.

Phwong phap dé do dac théng sd nay gém cd truyén

khdi va Penman-Monteith.

Cac dac diém chinh:

- Thoat hoi la mét qua trinh vat ly (khéng phai trao
ddi chét). Suw dich chuyén hoi nwéc tir cac khi
khdng vao khéng khi duwoc thay thé béi viéc béc
hoi tor cac thanh khi khéng; viéc méat nwéc da
lam kich thich mao dan nwéc trong than cay.
Trong qua trinh nay, cé mot gradient gitra ré cay
va déat dich chuyén nwérc tir dat vao ré cay (theo
dinh luat Darcy), va thu hut nwéc te nhirvng vang
lan can ré cay giup cay phat trién.

- Cay c6 thé kiém soat kich thwéc mé cta cac khi
khdng gitp hoi nwéc di chuyén dé dang hon nhe
cac té bao bao ve.

Dingman 2002, Figure 7-9

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022
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Tong quat vé co ché boc thoat hoi

& Cac yéu cau cia boc thoat hoi

INOWASIA

Co-funded by the
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~ (EVAPOTRANSPIRATION Ji
~ -

Lo
)

Pé thuc day va duy tri tinh trang
boc thoat hoi can:
(1) BDam bao duy tri lvong nwéc
(2) Nang lwong dé bé gay lién két e
hydro , ‘
(3) Gradient ap suat hoi nwéc (PRECIPITATION) 5
thdng dirng
(4) Sw hdén loan dé duy tri
gradient ap suat hoi nwéc
thdng dirng

TO GROUNDWATER. RIVERS. SEE

http://ecedu.belspo.be/en/applications/evap-
contexte.asp?section=4.1

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022 Slide 19



Tam quan trong cUa ET & quy mo toan cau - st e

@ O quy mé toan cau, 62% lwong mua roi trén cac
o luc dia bi boc thoat hoi (72000 km3/nam, hoac 37

cm trén moi don vi dién tich luc dia)
- 97% dién tich dat lien (b6c hoi, thoat hoi)
- 3% dién tich bé mat nwdce trén dat lien (boc ho)

» ET lam gia tang lwvong mwa & tat ca cac vung, trir vung cuc.

ET la lién két can ban trong chu trinh thdy van toan cau gitra dat va
khi quyén. ET dong vai trd quan trong tao dong chay va lwong
nwéc cung cap cho ndng nghiép. Hau hét nguén cung cép thuc
pham trén thé gi¢i phat trién trén dat twoi tiéu, va hiéu qué cua
twdi tieu doi hdi kién thirc vé thoat hoi.

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022 Slide 20



* Co ché xuat hien mua

)\
87 Dé xuat hién mua can co hoi nudc

INOWASIA

Ap suat hoi nwdc bdo hoa vs nuéc

Luvong hoi nwdc ma khi quyén
cé thé chira (dp suat hoi nwdc
bao hoa) phu thudc vao nhiét
d6. Ap suat hoi nuédc bao hoa
khong tang tuyén tinh v&i nhiét
dd nhung tang ham sé mi vdi

10 0 0 n 1 x| cong thirc Clausius-Clapeyron.
Tem perature (°C)

Vapor Pressure (kPa)
(] — ra [A] E= m o | ]

)
]

Yéu cau lwong hoi nwéc trong khi quyén 1a cin nhwng chua
du dé tao mwa. Con can thém cac co ché dé thuc day nang 1én,
lam mat va ngung tu.

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022
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Mva la mot qua trinh vat ly
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M&i quan hé gilra hat nhan ngwng tu may (CCN),
may va giot mwa

Borderline drop
d=200pm §

ypica] Condensalion nucleus
d= 0.2 um

. ypical Cloud droplet
d= 20 um

e R R R I s
Typical raindrop
d = 2000 um= 2 mm

T

Co-funded by the
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Cac yéu cau dé xuat hién mwa

- Hién tuwong ngung tu xuat hién khi nhiét do thap hon

diém suong T, (1)

- Né&u khéng cé bui trong khdéng khi dé tao thanh hat

nhan ngung tu may (CCN), khéng khi sé tro nén siéu
bdo hoa. Can phai c6 bui > 104 mm dé tao giot may

- CCN dac trung =0,2 um

- Giot may dac trwng tir 20— 100 um

- Giot mua roi xudng tir 2000 um dén 2 mm

- Van t6c mua phai I&dn hon van téc boc hoi dé ddm bao

roi xuéng. Van téc béc hoi trong con bdo thuong 1én.

(1) Piém swong hodc nhiét d6 swong la nhiét d6 dudéi ngudng swong ldng tw
nhién. Chinh xac hon, viéc duwéi nhiét dé nay phu thudc vao ép suét va dé am
xung quanh, hoi nuéc chira trong khéng khi ngung tu trén cac bé mat, do hiéu
trng bédo hoa.

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022 Slide 22
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&\  Qua trinh muwa doi hoi sy ngung tu.
INOWASIA  Cilng can co: nang lén, lam nguoi réi ngwng tuy.

Nang miét trwéc D6i lwu
Cac qua trinh chinh bao gom:

5

> Nang mat truvoc
y % :c:x °
AL KA

'/ 7/
7 /)/ 77 1-‘7* Aln
A ’ Warm moist air rises due to warmnngﬁfrom solar > .D o I I U)U

heated ground surface
Dia hinh

> Buoc phai vvot qua cacrao
can dia hinh

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022 Slide 23
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Muwa con c6 thé xac dinh bai:

@ « Loai, thoi gian, khéi lvgng, cvong do

INOWASIA

e K&t ciu claconbao
Ham mat do xac suat (PDF) clia mwa

GAMHA DISTRIBUTION @ fiX)

= . DR SN - USRS NN SO S S

o f N ngay tai mot vi tri bét Ky trong giéng
g / N ; bieu thi cho con mwa Ion. Néu xét

f Simg Aot |U’O’ng nh(’) tU’O’ng dél Cl]a nhléu con
/ R | mua trung binh 1&n hon lwong mua
: : | trung tam.

o - | fira .3
UALUE STOCHASTIC UARIABLE
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Cu tric cba con mua duge xéc dinh béi sy phan bé lvgng mua - E i Buorane
/‘.\ theo thoi gian. Sy phan bd nay anh hwéng tryc tiép dén dién bién of the European Union

thuy van cla lvu vyre song.

INOWASIA

12 7

100 —
9] -~

2l £

70

60 /I/
a0

40 ‘/j
30

20 /
/

Cudng d6 muwa (mm/gid)

Lvong mua tich 10y (%)

10
1} =

—

12:00 15:00 0:00 6:00 12:00

e . . 0 10 20 30 40 50 &0 7vO &0 S0 100
Thaoi gian (gio)

Thoi gian tich 10y (%)
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>,

Lvong mua dvoc do bang mm trén mét don vi théi gian.

(trén giay, trén gio, trén ngay, trén thang hoac trén nam)

INOWASIA

1800

’él?ﬂﬂ

> 1522 mm

C 1600

~~

= 1475 mm

C 1500 A 1H

~ L 11111

(©

3 1400 1436 mm

o 1300

s | |

© 1200

b W oW 00 A = M~ O MM Wy N s M~ O M W N Wy 00— =f

— R A DS E R RERERRETTARREBEREESE B E B8 8 3
™ =~ A A A A A H o o A ~H o o A A A A o = o = o ottt
h o8 4 o M S M oboh Nt ot S M WY AWt S M
oM w W oW w0~ M~ M~ @ ol ol o oo oo o o o9 90— o
™ =~ N A A A A H o o A ~H o o A A A A o o o = ot

(mm) trung binh thoi doan 6n dinh

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022

Co-funded by the
Erasmus+ Programme
of the European Union

Bai tép 2:

Tai sao lvgng mua duoc do
bdng mm trén mét don vi
thoi gian?
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Bai tdp 2:
Tai sao lwgng muwa dworc do bang
mm trén mot don vj thoi gian?

Tra loi:

Lwgng mua la mot bién ngau
nhién. D6 1a mdt qud trinh ngau
nhién dugc xac dinh bdi dwong
cong phan phoi. Khi dé luvong
mua phai duoc do bang lugng
mua trén mot don vi thaoi gian.

Khi d6 lvong mua ludn duoc biéu
thi bang biéu d6 (ch khdng phai
mot duwong cong nhu lvu lvgng
song).
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Lwong mwa nam ¢ US
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Vé phia b& Tay, lwgng mwa Ién hon & cac vi do cao do sy thay doi

dia hinh. Khu vuc gitra cdc ngon nuli, mwa rat thip. B& Dong mua
nhiéu, lwgng mwa cao vé phia B6ng Nam gan v&i vinh Mexico.

Precipitation (in.)
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. INam 1aU va dong cnay E Ereas) Hoyane

/‘o\
2,
INOWASIA @

. , ) P Dong chay dwéi mat dat
Boc thoat hoi 2 A P la dong chay vao vung
E+ET / ¢ i) / d4t khong bdo hoa.
( ) A A ;

Dong chdy ngam la dong
chay vao vung dat b3o
hoa.

=
| -FI-_ a

Dong chéy duwdi
mat dat
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Qua trinh tham lau

Tham lau: sv dich chuyén cda nuéc
qua bé mat dat vao trong lop dat

Tai phan phdi: chuyén dong tiép theo
cta nwdc thAm lau trong tAng khéng
b&o hoa cla I&p dat. N6 co thé bao
gdm loc (sw bbc hoi tir tAng phia trén
cua I&p dat), mao dan (dich chuyén I1én
cao tr tang dat bdo hoa dén tang dat
khéng bao hoa nhd sirc cang bé mat),
tai nap (nwdc dich chuyén tir tng dat
khéng bao hoa dén tang dat bao hoa),
tao dong (dong chay len 16i trong cac
ranh déc). Thdm thdu nham chi hién
twong dong chay di xudng tr tang dat
khéng béo hoa.

Tham lau va tai phan phdi phu thudc
vao cAu tric va dac trung thay lyc cla
tang dat.

Co-funded by the
Erasmus+ Programme
of the European Union
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Dingman 2002, Figure 6-1
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Phau dién dat

Horizons . ; o .
o 2 Hau hét I&p dat chia thanh 3 tang:
AL tang mét (a)
' dwdi bé mar (B)
tang nén (C)
B~ M6t sb I&p dat co tang hiru co (O) trén bé
mat, nhwng tang nay co thé bi vui lan
39 Tang chinh (E) d& bj mat cac khoang chéat
do rira tréi
c- Tang da cng (R)

23S L
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GRAVEL

« Kich c& cac hat phdn bo trong hau

o d
dat sé xdc dmh dac diém cua l&p dat

i é Co-funded by the
p Iié - Erasmus+ Programme
quan dén Iwc_yng nwéc - dat cd duoc

Mébi quan hé gitra kich thwéc hat d4t

of the European Union

SAND
ST CLay
l invisible at
this scale
Iﬂl‘l“ﬂI i | | I |
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| i } ;
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he 16 16
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 Hai dac treng cua lop da diéu chinh cau o e by e
/\.\ trdc cua tang chtra nuéc. B oftre European Union

Do rong xac dinh b&i thé tich ciia phan rong va thé tich cla dat. B
nowasia 1 13 khoang trong gitra cac hat dat.

Do tham 1a thuwdc do mirc dd dé dang ma chat long (trong trwdng
hop nay la nuwdc) cé thé di chuyén qua da xop.

@

O

O
O

O

D6 réng cao — khoang tréng I6n D6 réng thap — khoang tréng nhd
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* Kha nang lwu trir dat — nwéc

3 trang thai cla nwdc trong dat: trong lwc, mao dan hodc hut am.

Nwéc bi thu hat béi cac hat dat.
Trwdng hop co du nwédc, nuwdc
sé bi gilr lai gitra cac hat dat,
con duwoc biét dwdi tén nwdc
mao dan. Khi dat kho, strc cang
mao dan gia tang, nwéc duoc
gilv cang chat gilra cac hat dat.
Néu dat khé hon nira, nwéc mao
dan bién mét, chi con mét I6p
mang nwédc méng bam vao cac
hat dat hay con goi la hat &m.
Lwong nwée tdi da hat dat co
thé gilr sau khi da tiéu thoat theo
trong lwc (dé lai cac 16 réng)
dwoc goi la d6 Am ddng rudng
(). Piém héo 6, chi lvong
nwéc trong dat & thoi diém cay
tréng khoéng thé 1ay dwoc nuéc
tor dat niva.

3 trang thai cla nwéc trong dat

-t

St

W < /7
Tep H A% :"’"1“‘\ Soil Particles
Al ABal B A

Al SRR |

" E / \ he &y Y

L y , W Dt 4

I Hygroscopic Water

Capillary Water l

http://www.tutorvista.com/topic/soil-pore-space

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022

Co-funded by the
Erasmus+ Programme
of the European Union

Slide 36



Co-funded by the
Erasmus+ Programme
ié A AR g% ~ fthe E Uni
Ppiém héo D6 4m dong rudng of the European Union
& (15 bars) (1/3 bar)

i Nwéc hat am Nuwdé'c mao dan Nwdc trong luc
(khéng con nwére) (cay tréng phat trién) (can tiéu thoat)

Nudc gitt lai trén bé mat

b . ) Nudc chady qua tang dat do
hat dat nhu mang mong

trong luc

Nuwdc gitt lai trong cac 16
rong nh& mao dan
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« Trang thdi dat - nuéc trong ap suat.

i
L)

&)

INOWASIA

dén nwédc mao dan va nwéc hat &m. Strc cang trong dat tw

thu ttr khi quyén

Trang thai dat — nwéc trong I6p dat tw nhién tir dang &m wét

Co-funded by the
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nhién khéng vuot qua -31000, trong nguwdng nay nwéc bi hap

Walter remaining in $0il pores
after wetting and dratnage

|

O day nudc tu do dich chuyén
“nudc tu do”.

Permanent
Ghin-dix Hygroscopic willing
. water point
J \ / Ficld
Air-dry X capocily

Plant
available waser

! Unavailable
water

(Gravitatiooal water (drainable)

t 15000 240

31,000

A ~100

10'0
Pressure head, v (cm of waer)

Increasing waler content -

O day, nudc & trang thai can
bang trong ma tran dat “do am
cla dat”.

Dingman 2002, Figure 6-13
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 Phau dién dit giai thich cho cdc tang thuay o

= Erasmus+ Programme
/b\ vdn

of the European Union
INOWASIA Usual range of
water content 6 '

Pressure state
atmospheric

p=¥<0_ 0 _p>0 =dp sudt nwdc = dp lyc nwérc

_____________________

¢=dérong  e<s

l Typical

zone

prossure MOt phau dién dét co thé
o< Inermediate duoc mo ta dudi dang

tang thay van.

‘ ‘ [ Tension-saturated zone | a o R \ ’ 7 . ANy
o= (capilary ringe) Vung nudc dudi dat la
Y table | I \| ) A AN ~ \
tang bao hoa.

0=¢ ‘ Ground water

Impermeable layer
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/\ e Tinh todn tham lau nhu thé ndo?
INOWASIA . TéC dé thém Iéu £
— Tbc d6 ma nwdc tham nhap va tang dat bé mat
(cm/qgio)
« Tham lau tich lay

— D0 sau tich Ty ctia nwdc tham lau trong mot thoi

doan

I = .

, . 8 E

Finy=\|[f(rydr a7
N v =
0 &
[l

dF(r) :; E f

f(1) = =g/

J..I;!
Time
Infiltration rate and comulative infiltration.
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Cong thrc tham lau

R

INOWASIA

IR

Spg

)

In
/Rm R: m:ra )
I: tham lau
Actualinhltration
=
Q [ !
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Tham lau can cd nudc.
Néu cuong d6 muwa R(t) nhd hon duong
cong kha ndng tham lau I(t), toan bd thé
tich nudc s& tham lau.

Tocws lcongthec oo

i(t) : kha ndng tham lau trong mot thoi doan (cm/s)

Horton i(t) =

Green & Ampt ift)

: khad ndng tham 1au ban dau (cm/s)

i
i+ (j.—7 . -kt .0
i+ (ip—if) . € i¢ : kha nang tham lau cudi cling (cm/s)
k :hang s& phan hiy so vdi dat (mn2)
h, = h; K. : d6 dan thiy luc bdo hda (mm/hr)
=K, 1+ h, : 4p suat thuay tinh tai ldp dat mat (mm)

z(t) hs: ap suat thay tinh 0 mat trudgc vot (mm)

z,: d6 sau cla mat trwdc wdt (mm)
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Bai tép 3:

Ban cé y kién gi vé hién
twong xudt hién trong hinh
xay ra tai Ha NGi?
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Bai tép 3:

Ban cé y kién gi vé hién
twong xudt hién trong hinh
xay ra tai Ha NGi?

Tra loi:

Hién twong lut xuat hién khi
nudc khong con kha nang
tham vao dat, boi vi dat da
b3o hoa hodc khéng tham
(tang d4, két ciu bé tong,
duong sa).

2o ZSkh
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Tinh phirc tap cua cac duwdng nuédc

INOWASIA Nwé&c mua di dau
(Penman, 1963)

Rainwater
seeps into

ground. Spring emerges where

water table intersects
the surface.

Water table b R, « 3 \ Spring
\ Recharge

Gravity moves water
downward through
zone of aeration.

WILEY

Peblisbers Sice 8§57

S Groundwater percolates along
Discharge  curved paths and emerges
in nearest stream.

Dong chay dén t dau

Hewlett 1.D., 1961 - Soil moisture as source of base flow from steep

mountain watershed. US Forest Service, Southeastern Forest Experiment ( H eWIett' 19 6 1)
Station, Asheville, North Carclina.

Penman, H.L., 1963. Vegetation et Hydrology. Commonwealth Bureau of Soils

Technical Communication 53, Commonwealth Agricultural Bureaux, Farnham Royal,

Bucks (UK), 124 pp.
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Tinh phtrc tap cua cac dvong nwdc

@

INOWASIA

Tham lau
sau

Dong chay song
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Dong chay mat

« Co ché xuat hién dong chay mat

Dong chdy mat dwoc tao ra tir hai co ché

1. Hién twong tham lau (dong chay

mat Hortonian) gay ra tr sw bao
hoa trén bé mat dat khi toc do tham
nhap cla nwédc w(t) vuot qua dé dan
thdy lwc bdo hoa K*, cia bé mat
trong mét thdi doan vuwot qua thoi
gian clia ho t,.

. Dong chay tran bao hoa (Dunne)

gay ra tr sy bdo hoa dudi bé mat
dat. Khi nwéc xuat hién trén bé mat
dat, nhwng I&6p dat da bao hoa nén
nwédc khdng thdm dwoc ma hinh
thanh dong chay. Dong chay tran
b&o hoa con bao gbm ca dong tuan
hoan dwoc phan phdi mét phan tw
nwéc ngdm mao dan.

http://www.flickr.com/photos/15157983@N00/211869881

http://www.meted.ucar.edu/

Types of Surface Runoff
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Hai qua trinh nay giai
thich suw phan bo cta
nudc trén mat dat.

Sy phan bé gitra nwdc
mat va nudc tham lau
phu thudc vao cuvong
do mua.

Néu cuong dd6 mua R(t)
nhoé hon duwong cong
kha ndng tham lau I(t),
khi d6 toan bé thé tich
nudc s tham lau.
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Overland flow = surface runoff

\ A Hortonian flow
Saturated surface layer Infiltration-excess

INOWASIA l overland flow

Rainfall

.

Saturated subsurface zone

Land surface

Water table

Stream

B Dunne flow
Saturation-excess
_ . . overland flow
Cand airface Rainfall Qutcrop” of
water table
VWater table l

Stream

Saturated subsurface zone

Figure 2. Schematic diagrams illustrating fA}infiltration-excess
overland flow and (8} saturation-excess overland flow.
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Dong chay Hortonian

Dong chay tran xuat hién khi
cuwong do6 mua vuot qua kha nang
tham cla dat.

R(t) > I(t)
Dong chay Dunne
Dong chay xuat hién khi |&p dat

d3 b3do hoa. Nudc khéng thé tham
vi dat khong con 16 rong.
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Robert Elmer Horton
(1875-1945)

Infiltration capacity and
rainfall intensity (mm/h)

/ Infiltration capacity f

Rainfall intensity R

Kha nang tham lau
> mwrc dd thAm vwot qua dong chay tran

Constante

Maximal Limit
nfil ) infil . related to
in Itl’a‘lEICIn infi trat_lon hydraulique
capacity capacity

conductivity

/ |
f=f_+ (}‘0 +f,_) exp(-k tx)

Initial infiltration Time
capacity

r=R
Total

f<R

infiltration

| Overland flow/Infiltration
! partition
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« Hau qua cua viéc phdn phéi neéc trong

dat

=

exfluve o
INOWASIA \/(\\-' = \rfoo
/ \ >
Plan, Small Second Order ,/ \i’ﬁ.
Q.
\2
|
/ \ S
| \%
. \ o
AB Profile Surface See AB Below Source Area of
Detention | Saturated
A [ Overland Flow
Unsaturated /’ e.g.10 yr
5 / Ssutgfrt:;flg\cl:ve ~—— Source Area of
R / Saturated

'é; \ l l S Overland Flow
Ke) e.g.1yr
Fham ML

%\:‘\ ~ Quickflow

Exfiltration
Saturated Zone
Groundwater

Bedrock

Bedrock

Saturated
Overland
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Excersise 4.

Dong chay Dunne thuong
xudt hién ¢ déu trong thuy
vuc?
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« Hau qua cua viéc phdn phéi neéc trong
dat

—~
// \\(/,)%
Plan, Small Second Order ,/ &
i<
|
/ 5]
I \l%
. o
AB Profile Surface See AB Below\ Source Area of
Detention | Saturated
A [ Overland Flow
Unsaturated /’ e.g.10yr
5 s / Ssutgfr:zgsve ~— Source Area of
& X l B / Saturated
£ S \ i ~—~217  Overland Flow
= e.g.1yr
S N\, \ | A B4y
:Lg /W?" N \
erT
Schars Mg Saturated
Saturated Zone ~ LR Overland

Groundwater

Exfiltration f

Bedrock
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Bai tép 4:

Dong chay Dunne thuong
xudt hién & déu trong thay
vuce?

Tra loi:

Dong chay Dunne xuat hién
khi dat da bao hoa. Khi dé
tan sudt toi da dé cé dong
chay dunne doc cac con séng
tai cac khu triing hoac & day
cac thung lling.
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« Dong chay dwéi mat dat bo sung cho o
cac song.

of the European Union

A

INOWASIA

Dong chay duoi mat dat Chu y la phan phia trén
cla tang chira nudc mau
xanh duong (mwc nwéc
ngam) ngang bang vdi
phan trén clia bé mat
nwdc trén song (mat
nuéc).

Dong chay ngam tirng khu vuece 1a
ngudn cung cho hau hét cac dong
chay mat & cac thdi doan. Trong

khi thdi gian ton lwu cla nwéc
ngam rat I&n dé cung cap nwde, B
mét sO dieu kién khac cling duoc

Flow Along Soil-Bedrock Interface

yeu cau nhw dong chay dwoi mat
dat cung cap vao song sudi. Day la
dinh nghia cua dong chay duwéi
mat dat. Hinh minh hoa trinh bay
dong chady dwéi mat dat & phia
trén tng da khong tham.

- O trang thai can bing
v couet e thuy van (vai ngay sau
muwa):

http://www.meted.ucar.edu/

Muwc nwéc ngam = bé
mat nwd'c song
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» 3 kha ndng dé nuwéc xuit hién trong phau
dién dat.

Co-funded by the
Erasmus+ Programme
of the European Union

INOWASIA

1 : vadose zone
2 : saturation zone
3 : aeration zone

vung 3: nudc di chuyén trén bé mat
dat: con goi la ting thoang khi.
Nuwdc tham gia vao dong chay mat va
tao thanh cac dong chay trong song
SuUoi.

vung 1: nudc di chuyén trong 1&p
dat: con goi la vung vadose. Tang
dat khi d6 chwa b3o hoa.

Vung 2: nuwdc dich chuyén vao tang
chira nudc: con goi la tang bao hoa.
Lop dat & day hoa toan b3o hoa,
khong con kha nang chira thém
nuwadc.
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of the European Union

z « Cudi clng, tat ca cac dong chay déu dan vé nwdc ngam!

INOWASIA

Tham khao thém:
Dichavge 5o

hed - stroanm https://qw-project.org/
i \#

S
Ground-Water Discharge 1o Stroam %

\"ﬂ/

y 5
’\‘
yer
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« Pong lvc nwéc ngam gan lién véi chu o [
trinh thay van.

/ of the European Union
z Thiy van nwéc ngam

INOWASIA

« Nwéc ngam la nwdc dwoc gilr lai trong cac 16 réng cua tang chiva
nwéc (dat/cat/soi) bén dudi bé mat dat.

« Thay van nwéc ngadm duoc dinh nghia la qua trinh xuét hién, phan
phdi, va dich chuyén clia nwdc bén dudi bé mat dat.
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« Tang nuwéc ngam va dong chay mat
trong s6ng, ho lién két véi nhau.

A

vowsa  Thuy van nwoc ngam

/ ~Y Y/)\)
Precnpltatlonl ||
||

Lake
| (Exposed Water
Infiltration Table)

/

?

Water table

-

5 "Saturated Unsaturated
zone - Aquifer Zone

Vung bao hoa/ khdng bao hoa

 Ving b&o hoa la khu vwec ma céac 16 réng cla vat liéu chira nwdc da
bi lap day b&i nuéc.

* Vlng khéng bao hoa la khu vwee ma céc 16 rong cla vat liéu chira
nwdc mot phan chira nwdc, mét phan chira khong khi.

Quan ly nwéc ngam thuong chi tap trung vao tang bdo hoa (chwa hop

1y).

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022

Co-funded by the
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Bai tdp 5:

Tai sao téng nwd'c ngém va
dong chay mdt trong séng,
hé lién két véi nhau?
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« Tang nuwéc ngam va dong chay mat
/ \ trong séng, ho lién két véi nhau.
=
wowea  ThUy Van nwéc ngam

3\
7\||€ 3

I
Precnpatatlon|

Lake
| | | (Exposed Water
Infiltration Table)

' /

_\?‘\

Water table

Unsaturated
zZone

Saturated
zone - Aquifer

Vung bao hoa/ khdng bao hoa

 Ving b&o hoa la khu vwec ma céac 16 réng cla vat liéu chira nwdc da
bi lap day b&i nuéc.

* Vlng khéng bao hoa la khu vwee ma céc 16 rong cla vat liéu chira
nwdc mot phan chira nwdc, mét phan chira khong khi.

Quan Iy nwéc ngam thudng chi tap trung vao tang bao hoa (chwa hop

1y).

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022
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Bai tdp 5:

Tai sao téng nwd'c ngém va
dong chay mdt trong séng,
hé lién két véi nhau?

Tra loi:

Co 2 cao trinh nudc dai dién
cho ap suat nudc khi quyén:
ap suat thay tinh z bang 0.

Thét vay, ca hai phan déu co
nwdc tu do.
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« Sy trao doi gitra nwé¢c mat va nudc

/ \ ngam.
INOWASIA
Inflow
Tang
nuié’c -
ngam
Outflow
(b)
"~ Via nuwéc TN it N\
X NN X \\
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Dong chay dén: dong chay di
chuyén vao séng. Nudc
ngam di chuyén vao séng, khi
dé dong chay mat trong song
Sé gia tang.

Outflow: dong chay di
chuyén vao tang nwdc ngam.
Dong chay trén song dich
chuyén vao tang nwdc ngam,
khi d6 1&0p nwdc trén séng ha
thap.

Via nwd'c ngam: nudc cla
tang ngam nudc chiu ap luc
dudi mirc khong tham nudc
(vd: mirc dat sét).
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Cac loai tang chva nwéc

& Tang chira nwéc

INOWASIA — — o T T T T T T T T T T T T T T T T T S T S T ST S S S s m s

Types of Aquifers, Wells
and Groundwater Flow
il g e
o g mw%w

T '“’ nconﬂnod aqulfor

Flowing
anesian well

« Céc vat liu gilr nwac: hinh thanh tang chira nwédc (khéng phai via nwére, via
nwd'c ngam, ban via)
* Vianudc ngam: aquitard / aquiclude Ghi chu: Aquitard 13 via nwdc ngam khong tham hoan toan;
trong khi aquiclude I3 via nudc ngam thdm hoan toan.
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« KEt luan vé moi quan hé noi tai gitra nwéc 7 [,
Mat va nwé¢C ngam

of the European Union

@
nowsia - Pdrng nwec chay: lwu trlr tam thei dudi bé mat
doc theo dong chay

Doc cac con séng, nwdc dich
chuyén thay déi lién tuc gitra

Permeable , o . , %=
hyporheic _ Stream surface nuwdc mat va nudc ngam dua
sediments ' vao trang thai dp suat nwdc.
o Trang thai ap suat nudc phu
Bedrock—L

thudc vao cau truc dat, vd.
lién quan dén kha nang dan
hoac luu trit dong nwdc cla
no.

So d& minh hoa dong chay v&i mot sb thay dbi vé dd déc va bé mat thé
nang cla nwdc ngam (dwdng xanh dwong)
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6. Cdin bang thuay vdn L

of the European Union

@

INOWASIA Dwa trén cac khai niém vé vong tuan hoan nwéc va lwu vyc séng
Rainfall //
\ // f ,
/ /‘,-"/ ///f'/,/://
Stock Evapotranspiration /////

interception

Infiltration

Deep

infiltration - Surface runoff

Groundwater
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/b\ Can bang = Dong vao — Dong ra

I— Quan ly lweu vree

Thoi gian lvu nwéce
trong tang nwdc
mét c6 thé tr 1 dén
2 tuan

INOWASIA

Dong vao
]

Dong ra

Thei gian lwu nwdc trong tang nwdc ngam co
thé trén 1 nam (100 nam)

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022

Co-funded by the
Erasmus+ Programme
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Quan ly lwu vuc la
su lién két gitra kha
nang tich trir nuwdc
cua khu vuc va luvong
mua.
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Dong vao? Dong ra?
=

INOWASIA s
!
/ /

;7 ’T({]‘TET

Q Dong
Dong chay chay mat

ngam Go

Khéa hoc truc tuyén cda duw dn INOWASIA / Thay vén cdn ban, IRD, version 2022

Co-funded by the
Erasmus+ Programme
of the European Union

Dong vao: P, G
Dongra: Q, ET, G,

Trong vi du nay,
lweng nwéc duwgc
can bang. Dong vao
—dongra=0.

Dong vao = Dongra

P+G, = Q+ET+G,
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Can bang nu'dc 3

=

INOWASIA

mm) Can bang nu'dc = AS/At

Dong vao? Dong ra? Lwu chwa?

Dong vao: Dong ra: Luu chira:
Mua Boc thoat hoi Trong |0 rong tang dat da
Dong chay ngam Tham xuong Trong nuGc ngam
den Dong chay ngam di Trong I6p nudc bé mat
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« Lwong nudc tham lau khéng phu thuéc
/\ vao can bang nuéc.

INOWASIA ng nwéc: Cac thanh phan chinh

;ff;ff (ET)

P=R+ET+AS

LI T B L N L 4
5}3‘9}}‘:)&5‘}1‘5‘}}

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022

Co-funded by the
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Bai tép 6:

Tai sao nwdc thGm IGu khéng
phu thudc vao cén bang
nuwoc?
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« Lwong nudc tham lau khéng phu thuéc o

Erasmus+ Programme

/\ \ VGO Cdn béng nll'(,)'C, of the European Union
INOWASIA ng nwéc: Cac thanh phan chinh

1(ET) Bai tdp 6:

Tai sao nwdc thGm IGu khéng
phu thudc vao cén bang
nuworc?

P=R+ET+AS L

La do can bang nwdc duoc
tinh toan dua trén diéu kién
xem thay vuc la mét hop
den. Do d6 khéng can phai
dwa toan b6 qua trinh bén
trong vao tinh todn (tham
lau dién ra bén trong thay
vue).

o8 % % 4 4 4 4 4
PR R OROF R R OE R E R OB B
4
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7 D \ t‘/\ A’t - Co-funded by the
e P

/\\ - dwong tan sSua oo e

INOWASIA

Puong tan suat
thé hién phan &ng
thuy van cua lwu
vuc song.

Qmax.

Discharge

[ian3 /)
LAY

Hydrograph of the peak

Vmax

I
|
5!
S > Time (hr or

day)
Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022 Slide 66

t




&>

INOWASIA

Mot s6 thong so dac trng

Center Mass of Rainstorm

Basin Lag
- Peak Flow Rate

Ll lA‘_.I_L.J_

Rainfall, in/hr

Falling Limb

Hydrograph Separation Line
Antecedent
Flow Rate

 g— Groundwater
/ S « Recession

Discharge, cfs

2 o a .o o 4 & 4 08 ) L A bl

o

Time, hr
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« CdAc dieu kién cua tang dat anh huéng déen
dong chay mat, sau do dwa vao song.

A

Tham lau Dong chay mat
INOWASIA
100% T Forest 100% T / Cultivated
Cultivated ||
Forest
0(7 0% ———-/
? Time — > Time —> 0
o O
. % T 0.<
100% ; Ungrazed Pasture 106% Pavement o 8
Grazed 5D
Grazed I _— 53
Ungrazed ? T
0
0% Pavement 0% . / =2
Time —>» Time ——>» = 51
100% 1 . 100% 8¢
Sandy soil ° Clay 5 =
|I Sandy soil
Clay —_/
O% 0%
Time —— Time ———»
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Anh hwéng cua viéc str dung dat den quy luat thuy van trong moét thuy vwc of the European Union

Forested land Cleared land

5

INOWASIA

: Rapid runoff
e from bare
mes * land causes
I erosion and
A floods

Flooded
siream

Forests: most rainfall
becomes shallow groundwater

Cleared land: most rainfall
becomes surface runoif

Modified from Natural Resources Canada

WWW.Nnrcan.ge.ca
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INOWASIA

Given Rainfall
(cm of depth)
w

Tac dong cua diéu kién s dung dat.

Rirng tao diéu kién thay van tot nhat: dong chay dinh thap,
dong chay cham va dong chay nén cao.

Stream Response

N
}

Stream Discharge
(m3/time)
w

l Hyetograph
1 2 3 4 5 7 8 9 10 11 12

L}

n_~Urban, “Flashy”
(can be 6x normal)

Hydrograph

I
I
|
I
\ Agricultural Area, |
'Modified Responsel

I

I

Limited and Slow Response

V.,
s N

-~
~~~-
-----------------

'
\
1
A}
. Primeval, Forested Area
\
1

Base Flows
(vary by season)

'
1
'
'
'
]
'
'
'
U
'
'
'

Days
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Dién tich rirng tao ra phan
trng thay van han ché va
cham: dinh thap, dong chay
cham va dong chay co ban
cao do muc nudc ngam
cao.

Khu vuc néng nghiép tao ra
phan &ng thay van trung
gian: dinh nhd dén trudc
dién tich r'tng mot ngay va
dong chay co ban trung
binh.

Khu vuc do thi tao ra phan
trng thay van chdp nhoang:
It quét co6 dinh [&n nhanh,
gay Iti quét va dong chay
nén rat thap do khéng bij
tham.
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Erasmus+ Programme

- Anh huéng cua cdc diéu kién thay van o [

2 of the European Union
/ \ co ban. e
@ Dong chay cuc dai la két qua cua hién twong cuwc dai bén trong suoi,
lién quan dén ap suat nwdc ngam.
INOWASIA
2%-0ct.08 240ct.08 25-0ct08 %-0ct-08 Moi lién he gitra lwgng mua va luu

lwong khéng phai la duy nhat: mot

0 I —i } I I I - 100 N >0 gn . a ~
24 — Lo lwvgng mua khonthal luc nao cling
— tao ra lwu lwvgng gidng nhau.
4 T |—— Qohs T &l
£ 97 T Muc nudc dang 1én cé lién quan dén
§ 1 T 60 Q diéu kién thay van ban dau.
= 101 T0E
€ 127 T4 g Chu thich cho hinh:
S 47 T © Con mua dau tién l1ap day |6p dat chwa bio
15+ + a2 hoa va tao ra muc nwdc ngdm phia trén. Khi
1% + L 10 o tran muwa th hai xay ra, dat b3o hoa, sau do
e xay ra dong chay bé mat va tao ra dong chay
A g dinh.

Time (hr)
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« Hau qua dén cac hoat dong thay van cta -

/\ canh quan.
,Niofmsim D4t (chat lwong, dia ly va muc dich s& dung) |a yéu t6

chinh giai thich dong luc hoc clia nwdc trong canh quan.

a) Diéu kién thay van xau b) Diéu kién thay van tot
Rainfall
l Rainfall
Dry Well 6J | Interflow
Ly O, Water Table e
\s’fe,,d Overbank
J T $ /:/% Stream Flow Spring E&“,lﬁ?n'e
T L N\ (Flood ea

Groundwater = ~—

Khéa hoc true tuyén cua duw dn INOWASIA / Thuy vdn cén ban, IRD, version 2022
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Bai tép 7:
Gidi thich vé diéu kién thiy
vdn tét va xdu?
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* Hau qua dén cac hoat dong thuy van cia o

/\ canh quan.

INOWASIA

of the European Union

g\
D4t (chat lwong, dia ly va muc dich s& dung) |a yéu t6

chinh giai thich dong luc hoc clia nwdc trong canh quan.

a) Diéu kién thiy van xau

Rainfall

DryWell ,, | |
\Opf% Overbank
| OPJ% Stream Flow
>~ (Flood)

— V) §

Groundwater

Bai tdp 7:
Gidi thich vé diéu kién thuy
b) Diéu kién thay van tot vdn tét va xdu?
Tra loi:

Water Taxble Well

Doi véi diéu kién thuy van xdu, lwgng mua khong
tao tham lau, dong chdy bé mat I1&n trd thanh tran 10

 (dong chay tran b®). Hau qua la muc nwdc ngam rat

thap va khéng cé nudc trong giéng (kho).

Doi v&i diéu kién thay van tot, lwgng mwa tham vao,
sau d6 dong chay xen ké 1&n 1ap day nwdc ngdm va
giéng. Muc nwdc ngam dang cao cat ngang dia hinh
dat phia trén bo séng tao nén sudi va lvu lwgng séng
gia tang (dong chay déu).
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8. Két luan

Co-funded by the
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& » Thiy van song ngoi duoc kiém sodt béi 2 yéu to:

INOWASIA

* Lwvong muwa va ET
» Thoi doan, sd lwong, cwong do cuc dai

* Thuy vue
. Kich thwoéc, dia hinh (dé doc), be mat dit
» Loai dit, dia chit, dong chay bén dwéi va lép chira
nwéc hgam
« Sir dung dat
« Pieu kiénbandauvé do a
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« Chuyeén dong ctua nuéc phu thuoc phan o
l&én vao sttc chira.

/ of the European Union
& Theéi gian lwu chwa nwéc

INOWASIA

Reservoirs Residence time Residence time
(Jacques, 1996) (Gleick, 1993)

Oceans 2500 years 3100 years

Ice Poles 1000-10 000 years 16 000 years

Groundwaters 1500 years 300 years

Lakes 10-20 years 1-100 years (lakes)

10-10 000 years (seas)

Soil waters 1 year 280 days
Rivers 10-20 days 12-20 days
Atmospheric waters 8 days 9 days
Biosphere Some hours -
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é

INOWASIA

Hé thong thay van la mot hé thong rat

nang dong.

Dong chay nuéc va leu chira (103 km3 [ ném)

Co-funded by the
Erasmus+ Programme
of the European Union

Atmosphere (12,900)

neg. 2,700

Glaciers
(24,000,000)

71,(|JOO
. neg.
(1*%20) 505,000 458,000
71,000
| %
Soil moisture Rivers(2,120) N
(16,500) S
L T Lakes & N ~\
| marshes >
Groundwaters @# L 500 = Ocean
(10,800,000) ’ (1,338,000,000)

@ Fresh water only; # includes permafrost
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* Sy phdn b6 nuéc tron.g.déit, liéen quan .
/b\ dén dap suit khi hau, giai thich chuyén

of the European Union
dong cuaa nwéc trén Trai dat.

INOWASIA

PAat, st dung dat va khi hau la nhirng yéu to chinh cua
dong lwc hoc nudce trén Trai dat.

—

—

AT R | Toan cau: P=ET

— VB = Yoo .’| ;:;:\:\\’ .

’ » -"/ //// = ‘ g P ) ¢ BV .

W e L"-!ﬂ* precipitation
| 107

evaporation

precipitation

398
- Daiduong:ET>P
= - Lucdia: P>ET
evaporation e P N
....... . Water flow in 103 km3/year |
Q2 P e AR N B i s S PR LS B I Gl oy ‘ '1
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INOWASIA T —
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formation programs for the new water -
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