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1. Tong quan - Overview

Tai nguyén nwdc va van dé khai thac tai nguyén nwéc
Nhiém vu va ndi dung cua mén hoc Thuy van cbéng trinh
Pac diém hién twong thuy van va phwong phap nghién
cltru

Vai nét vé lich s phat trién cla thay van hoc

Water resource and the problem of resource exploitation
Tasks and contents of the Hydro-meteorology

Features of hydrological phenomena and research
methods

The historical development of hydrology



l. Tai nguyén nwéc - Water resource
S

Trén trai dat, nuwoc la loai vat chéat phong phu nhat la
thanh phén cau tao chinh ctda moi véat thé sbng va Ia
e Iu’ang chd lwc 1am thay doi khong ngteng hinh thé
bé maét cla tréi dat. Nuoc gitr vai tro then chét trong
viéc diéu hoa nhiét do tréi dat bédo dam cho su sinh
ton cla nhan loai va cung la nhan to chu yéu anh
huwéng dén suw tién trién cla nén van minh. (Ven Te
Chow).



1. Nwére trén trai dat - Water on earth
G

e Nudc trén trai dat ton tai trong mot khoang khong
gian goi la thiy quyén. Khoang khéng gian nay phat
trien dén dé cao 15km trong bau khong khi va di sau
xuong mat dat khodng 1km trong thach quyén tc 1a
v trai dat.

e Nuwoc la mot loai tai nguyén quy va dugec coi la vinh
ctru. Khdng cé nwdc thi khéng co sw song trén trai
dat.

e Nuoc dwge sir dung rong rai trong san xuat nong
nghiep, cong nghlep, thay dién, giao thong thuy, nudi
trong thay san .



Udc tinh phan bd nudc toan cau:

Thé tich nudc Thé tich nudc Phan trim caa Phan tram cuaa
Nguén nudc tinh bang tinh bang nuéc naot tdng lugng
km3 dim khéi gc nuéc
Bl e, [2em, 1.338.000.000 321.000.000 - 96,5
va vinh
Dinh nudi bang,
slg) LEhE, Ve 24.064.000 5.773.000 68,7 1,74
vung tuyet
pha vinh ciru
Nudc ngam 23.400.000 5.614.000 -- 1,7
Ngot 10.530.000 2.526.000 30,1 0,76
Man 12.870.000 3.088.000 == 0,94
Do &m dat 16.500 3.959 0,05 0,001
Bang chim va
bang ton tai 300.000 71.970 0,86 0,022
vinh ctru
Cac ho 176.400 42.320 -- 0,013
Ngot 91.000 21.830 0,26 0,007
Man 85.400 20.490 -- 0,006
Khi quyén 12.900 3,095 0,04 0,001
Nudc dam lay 11.470 2.752 0,03 0,0008
Song 2.120 509 0,006 0,0002
Nudc sinh hoc 1.120 269 0,003 0,0001
Tong sb 1.386.000.000 332.500.000 - 100

Nguon: Gleick, P. H., 1996: Tai nguyén nudc. Béch’ khoa tUr dién vé khi hdu va thdi tiét. S.H Scheneide,
Nha xuat ban Dai hoc OXford, New york, quyén 2, trang 817 - 823.



1. Nwére trén trai dat - Water on earth

Nudc trén trai dat

- ' M3t ngot song 2%
- 0,3%
Nudc nga
30,1%
Nudc trén Nudc ngot Mudc mat

trai dat ngot (I6ng)



Nwoéc ngot la tai nguyén ¢co han
Fresh water 1s a limited resource

e Nguon nuéc trén thé giéi rat Ién nhung nuéc ngot
moi la yéu cau co ban cho hoat déng dan sinh kinh
té clia con ngudi

e Nudc ngot chiém ti 1& khoang 3% tdng lwong nwéce
trén trai dat. Trong do,
~ 2/3 trong s6 d6 la bang tuyét & cac cuc

- Dbai bd phan cua phan con lai 1a nwéc ngam & dd sau tw
200 dén 600m, da phan bi nhiém man

e Nwoc ngot co thé khai thac duoc chiém khoang 1%
tong lwong nwéc trén trai dat



Nwée la tai nguyén co thé tai tao dwoc

‘.-.-:J::A )
Lwong trietrong x _
bing}‘yé tuyét/. Lwong trir trong khi quyén Ngwng hoi

‘ 4 - Théng hoa

Béc thoat hoi

Lwong trir trong
cac dai dwong

Department of the Interior
. Geological Survey

Water I1s a renewable resource



Nwéec phan bo khéng déu theo khéng
gian va th¢i gian

e Theo khong gian:
— Vung nhiéu nwde: Chau Au, Chau A
- Vung it nwédc: Chau Phi
e Theo thoi gian:
- Mua mwa va mua kho
-~ Mua IG va mua kiét

Water is unevenly distributed in space and time



Thudc tinh cua nwéc - Attribute of water
S

e Gay loi - Positive:
— L& ddng lwc cho cac hoat ddng dan sinh kinh té
cua con nguoi
e Gay hai - Negative:

— LO 1&n, 10 quét, lut 16i gay thiét hai vé con nguoi
va tai san



Cac dac trirng cua nwéc
Features of water

e Lwong nwoéc:
- La tcx)éw,g lwong nwéce sinh ra trong mét khoang thdi gian hoac mét thoi ky
nao do.
— Biéu thi mirc do phong phu cia tai nguyén nuwdc trén moét vang lanh thd
e Chat lwong nwoc:
— Ham lwong cac chat hoa tan va chéat khéng hoa tan trong nwée (¢ 1o
hoac hai theo tiéu chuan st dung)
e BDong thai cua nworc:
~ Sw thay déi dong chay theo thi gian
~  Sw trao déi nwéc giira cac khu vee chiva nwéc
—  Sw van chuyén va quy luat chuyén dong cta nwéc trong sdong
—  Sw chuyén ddng clia nwéc ngam
— Qua trinh trao dbi chéat hoa tan
— Truyén man
- V...,



Van de khai thac tai nguyén nwéc
The issue of exploiting water resources

Chu yéu la khai thac s&r dung nwéc ngot.
e Khai thac ngudn nwéc theo cac muc dich khac nhau
e (Cac bién phap khai thac céng trinh va phi cong trinh

e Tac ddng cua viéc khai thac tai nguyén nwéc dén ché dé dong
chay tw nhién

Theo quan diém hién dai, , ‘

“Hé thong tai nguyén nwoc la mot hé thong phure tap bao gobm
ngubn nudc ¢ dang tw nhién hodc dang duwoc tai tao, hé thong
cac yéu cau vé nudc, hé thong cac cong trinh thay Igi cung voi
Sw tac dong qua lai gitra chung va tac dong cua moi truuang

Nhiém vy cua quy hoach st dung nwéc la thiét 1ap mot can bang

hop ly v&i hé thong nguon nwoc theo cac tiéu chuan da duoc
quy dinh b&i cac muc dich khai thac va quan ly nguén nuwéec.



So d6 hé thong ngudn nwdc

Diagram of the water source system



Hé thong nguon nwé&c
The water source system

e Tainguyénnuoc: = e Hé thong cac yéu cau
- Dang: Nwéc mat, nwdc ngam, A P
dai dwong , ve NUWYOC.
- Béc trur;ng: Lwong, Chat lwong, _ Sy dung nwoc: Thij
Ong thai A A -
e Cac bién phap khai thac nguén dién, giao thong thuy, du
nwocC: lich, ...
- géc ho chiva, dap dénr?, tram — Tiéu hao nudc: Tuwdi,
om, va cac cong trinh cap X . -
nwde khac ’ cap nwoc sinh hoat,
_ Cdng trinh x& Iy chét lwong nwoc cho cong nghiép...
nwéc va cai tao moi trwong ~ Phong Chéng IGi chéng
— Cac cbng trinh phong chéng Ia, . 2 AT T o
chéng ung ung, bao vé va cai tao

~ Bién phép phi cong trinh moi trrong
- Cac yéu cau khac



Xac dinh can bang nwéc hop ly
The water balance

e Dac trwng can bang:
- Lwong
~ Chéat lvong
- DPong thai
e Hé thong chi tiéu danh gia:
- Kinh té
— Chtrc nang
—- M0i trwdng
e Phwong phap danh gia:
- Phwong phap toi wu
-~ Phuwong phap mé phéng



Il. Nhiém vu va néi dung cua moén hoc Thuy van céng trinh
Tasks and contents of the Hydro-meteorology

e Thay van la mén khoa hoc nghién ctru vé
nuwdc trén trai dat, sw xuat hién, chu ky va su
phan b6 clia nwdc, cac dac tinh hoa hoc va
ly hoc cua nwéce va sy phan trng cua nwdc
doi vai méi trwedng, bao gobm ca moi quan hé
gitva nwdc véi cac vat song. (HD Lién bang My
vé Khoa hoc va Céng nghé).



Thuy van dwoc trng dung trong
Applications of Hydro-meteorology

Thiét ké va van hanh cac cong trinh thay 1o
Céap nwdc do thi

Bo tri va xt ly cac ngudn nwac thai

Twdi nwoc

Tiéu ung

San xuat ndng lwong thiy dién

Phong chong 10 lut

Giao théng thuy

Phong chong x6i & va boi lang phu sa
Ngan man xam nhap

Giam nhe 6 nhiém, st dung nwdc cho cac nhu cau gidi tri, bao
vé ngudn ca va dong vat hoang da



Thuy van céng trinh
(Engineering Hydrology)

e La nhirng kién thirc clia thay van cé lién
quan dén viéc thiét ké, xay dwng va quan ly
van hanh céc cdng trinh co lién quan dén
nwoc

Con goi 1a thay van thiét ké, hodc thuy vén trng dung



Nhiém vu mén hoc Thuy van coéng trinh
Tasks of Engineering Hydrology

e Cung cap kién thirc co ban vé s hinh thanh dong chay séng
ngoi, lwu vwe, qua trinh hinh thanh dong chay séng ngoi
Cac phuo’ng phap do dac va thu thap tai liéu thay van
Cung Cap cac phuo’ng phap tinh toan cac dac trwng thuy van
thiét ké phuc vu cong tac quy hoach, thiét ké va thi Cong hé
thong cong trinh thay loi, giao thdng va cac cdng trinh xay
dwng khac.

o Phwo’ng phap tinh toan can bang nwéc trong hé thong, dac biét
la can bang nwde ddi vai hé thong hd chira nwdc



NOi dung cua mon hoc Thuy van céng trinh
Contents of Engineering Hydrology

e NOI dung:
— Phan I: Tinh todn cac dac trwng thuy van thiét ké
e Chuong Il: Sy hinh thanh dong chay séng ngoi
e Chuong lll: Ung dung xac suat thong ké trong thuy van
e Chuong IV: Tinh toan cac dac trwng dong chay nam thiét ké
e Chuwong V: Tinh toan cac dac trwng dong chay Id thiét ké
s ?.Qwo’ng VI: Tinh toan cac dac trwng thuy van vang anh hudng
riéu
- Thuyec tap: Po dac thay van
~ Phan II: Biéu tiét dong chay bang hoé chira
e Chuong VII: HO chira va diéu tiét dong chay bang hd chra
e Chuong VIII: Tinh toan diéu tiét dong chay dai han
e Chuong IX: Tinh toan diéu tiét dong chay Ii
e Chuong X: Biéu dd diéu phdi



-

lll. Pac diém hién twong thuy van va

phwong phap nghién ctru

Y=f(X,2)

Trong do:
- Y: Dong chay s6ng ngoi
- X:tap hop cac yéu td khi twong, khi hau tham gia vao sw hinh thanh dong
chay séng ngoi
X= (Xqy Xo, Xgy vy Xp)

Voi X15 Xoy Xz, ey X e la cac dac trung khi tweng, khi hau nhuw mua, béc hoi,
nhiét do, glo do am, sb gi® nang, diém swong, ...

- Z: tap hop cac dac trweng méat dém tac dong 1én s hinh thanh dong chay
séng ngoi, biéu thj dwdi dang vecto

7= (24, 25, 23, ..., Zp)
Voizy, z,, z3, ..., Zy la cac dac treng mat dém nhw dién tich lwu vire, do dbc
lwu vire, didu kién dia hinh, dia chat, thd nhwéng, tham pha thuc vat

Features of hydrological phenomena and research methods



Cac nhém nhan t6 anh hwéng
Groups of influencing factors

e Nhom cac yéu to khi twong, khi hau X cé dac
diém:
— Bién ddng I&n theo thoi gian
~ Sy bién doi vira mang tinh chu ky, vira mang tinh
ngau nhién
e Nhom cac nhan t6 mat dém Z co dac diém:
— Bién dbi cham theo thoi gian
- Sy bién dm theo khong gian tao thanh cac vung,
mién co diéu kién mat d&m dong nhat



Pac diém cua hién twong thay van
Features of hydrological phenomena

e Mang tinh ngau nhién:

— Phu thudc chi yéu vao sw bién dbi ngau nhién ciia nhém
nhan t6 khi hau, khi twong

e Mang tinh tat dinh:

~ S thay dbi c6 chu | Ky cua cac xu thé binh quan theo thoi
gian: chu ky mot ndm (mua 10, mua_kiét); chu ky nhiéu nam
(nhém nam it nwé'c, nhdém nadm nhiéu nwée).

~ Tinh quy luat biéu thi quan hé vat ly ctia cac nhan td anh
hwéng (X, Z) dén cac dac trwng dong chay Y.

- Tinh dia d&i cua cac hoat dong khi hau, khi twong td hop
v&i nhirng hinh thé mat dém twong déi 6n dinh cua tng
khu vue trén 1anh thd, dan dén tinh phan viung rd rét cla
hién twong thay van.



Cac phwong phap nghién ctru
Research methods

e Phuwong phap phan tich nguyén nhan hinh thanh

~ Co s& cla phwong phap: do hién twong thay van coé tinh tat
dinh thé hién & tinh chu ky, sw bién dbi c6 quy luat theo
khéng gian, dong chay 1a ham sbé cla cac yéu to khi twong,
cac yéu to mat dém.

e Phuong phéap thong ké xac suat

- Co s¢& cua phwong phap: do hién twong thiy van mang tinh
ngau nhién nén cé thé coi cac dai lwong dac trwng cua hién
twong thay van 1a cac dai lwong ngau nhién.




Phwong phap phan tich nguyén nhan hinh thanh
o]

e Phwong phap phan tich can nguyén:
— Thiét 1ap mbi quan hé cac dac trwng thdy van can tinh v&i cac
nhan t6 anh hwdng (khi twong, mat dém)
e Dung cac biéu thire, dd thi
e MO hinh toan
e Phuwong phap tong hop dia ly:
- Hién twong thay van mang tinh dia ly ro rét
e Ban db dang tri
e Ban doé phan vung
e Phuwong phap lwu vwce twong tw
~ Céc tham sb va cac dac treng thiy van cla lwu vwe khong cé tai
liéu quan trac dwoc suy ra tir lwu viee khac, cé tai liéu do dac thay
van va co diéu kién hinh thanh dong chay twong tw nhw lwvu vwc
can tinh toan.



IV. Vai nét ve lich str phat trién cta thiay van hoc
The historical development of hydrology

e Trudc thé ky 18:
— Viéc phan tich cac hién twong thiy van chd yéu mang tinh
dinh tinh
— Buwéc dau co quan trac mwe nwde va lwu tde dong chay

o Tl thé ky 18 dén dau thé ky 20:
— M6t s6 tac giad & cac nwdce phat trién da nghién ctru moi
quan hé mwa rao dong chay, phan tich ché dd dong chay

- A J. Vallaykop trén co so tai liéu tich Iuy da dwa ra nhan
xét ndi tiéng: Séng n90| la s&n pham cua khi hau.

~ Pau thé ky 20 mét sd (rng dung ctia thay van phuc vu cho
cong tac thiét ké cong trinh



Vai nét vé lich st phat trién cua thay van hoc (tiép)
The historical development of hydrology (continued)

e Giai doan tr 1930-1960:

Thay van hoc da phat trién thanh mot mon khoa hoc doc 1ap

Cac nha khoa hoc da xay dwng thanh céng co s& ly luan
cua tinh toan thuy van

Céac nghién ctru khoa hoc vé dong chay duwoc tién hanh
Hé thong céac tram quan trac thiy van dwoc mé rong va td
chirc mot cach hé thong

Céc thiét bj va ky thuat do dac phan tich sb liéu thdy van
dwoc hién dai hoa



Vai nét vé lich st phat trién cua thay van hoc (tiép)
The historical development of hydrology (continued)

e Giai doan tr nam 1960 dén nay: giai doan phat trién hién dai

- Viéc wng dung cac phwong phap tinh str dung may tinh dién to
dwoc khai thac triét dé

- Phat trlen nhiéu phwong phap tinh toan thuy van hién dai trén co
s& moi quan hé tucmg tac glua dong chay sdng ngoi, bién phap
cong trinh va cac yéu cau vé nwédc

- Ung dung hiéu qua trong thuc t&€ quy hoach va thiét ké hé thong
ngudn nuwoc.

— Xu thé hién nay: xay dwng cac moé hinh mé phéng hé thong la sy

két hop gitka m6 hinh thdy van, mé hinh thay lwc va mé hinh quan
ly chét lwong nwdec.

- Cac thiét bi quan trac dwoc hién dai hda: thiét bj tw dong, ky thuat
vién tham,... dwoc str dung réng rai






