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MO DAU

Qud trinh hinh thanh 1a trén luu vuc 12 mot qua trinh rat phic tap. Viéc mo
phong 1 chu yéu 1a mo6 phong qua trinh mua — dong chay va qud trinh truyén i trén
song. Khi mo phong qua trinh mua dong chay can lam rd hai qua trinh chinh la qua
trinh van chuyén nudc trén suon doc va qué trinh ton that trén bé mit luu vuc. Viéc mo
phong 1i hién nay ngoai ciac phuong phédp truyén thong, trong thuy van hoc hién dai
con ung dung mo hinh toan thuy van. Béi vay viéc khai thic mo hinh séng dong hoc
mot chiéu phuong phédp phan ti hitu han 1a mot trong nhiing huéng ti€p can dé.

Do su han ché vé nguon s6 liéu, nhat 1a s6 liéu khi tugng va s6 liéu mat dém nén
tlr trudc dén nay cac phuong phap du bio 1ii lut thuong c6 do chinh xac khong cao (dua
vao quan hé¢ muc nude twong Gng cla cac tram trén cing mot hé thong song) do khong
tinh dén tic dong cua cla cdc qud trinh khac dién bién trén bé mat luu vuc va anh
hudng cua viéc khai thac luu vuc dén qua trinh dong chay trén bé mat luu vuc.

Mo hinh séng dong hoc mot chiéu phuong phdp phan tir hitu han va phuong
phdp SCS da phéan nao khéc phuc dugc nhuge diém trén, do ¢ thé cap nhat tot hon cdc
thong tin vé mat dém. Trong khéa luan nay st dung mo hinh s6ng dong hoc mot chiéu
phuong phdp phén tir hitu han va phuong phap SCS dé déanh gid anh hudng cla cdc
kich ban khai thac st dung luu vuc dén qua trinh hinh thanh dong chay. Bo thong s6
da dugc t6i uu hod ctia mo hinh cho luu vuc song Thu Bon véi két qua mo phong kha
quan dudng qua trinh 1i trén luu vuc trong cong trinh nghién ctiu cia Pham Hong Thai.
Tir bo thong s6 da duoc xac 1ap trén ti€n hanh khao sat anh hudng cua qua trinh do thi
hoéa, khai thac ring va canh tic nuong rdy dén qua trinh dong chay trén luu vuc song
Thu Bén. Tir d6 dénh gia viéc khai thac thi nguyén nuéc va dat dé phuc vu cho quy
hoach st dung dét trén luu vuc da lua chon (Iuu vuc song Thu Bon).

Do trinh do ¢6 han, kha niang phan tich t6ng hop va thoi gian nghién citu con
han ché€ nén khéa luan nay khong thé tranh khoi con nhiéu sai s6t mong nhan duoc su

g6p ¥ clia cdc thiy co dé khod luan nay dugc hoan thién hon.



Chuong 1
TONG QUAN VE CAC MO HINH MUA — DONG CHAY VA CAC
PHUOGNG PHAP TINH THAM

1.1. TONG QUAN VE CAC MO HINH MUA — DONG CHAY [7, 8, 9, 12, 13]

M6 hinh mua - dong chdy thudc loai moé hinh tit dinh. Trong mo hinh nay nguoi
ta khong xét dén tinh ngau nhién, cic bié€n vao ra khong mang tinh ngiu nhién, khong
mang moét phan bé xdc sudt nao ca. Cac dau vao nhu nhau di qua hé thong sé cho ta
cing mot san phidm ddu ra. Mic du cdc hién tuong thuy van ciing it nhiéu mang tinh
ngiu nhién, nhung doi khi mic do bién d6i ngiu nhién cta dau ra c6 thé rit nho bé so
v4i su bién doi gay ra boi cdc nhan t6 da biét. Trong trudng hop do st dung mo hinh tat
dinh 1a thich hop.

Mo hinh tdt dinh 12 mo6 hinh mo phéng qud trinh bién déi clia cdc hién tuong
thuy van trén luu vuc ma ta da biét trudc. N6 khac véi mo hinh ngiu nhién 1a mo hinh
mo phong qua trinh dao dong clia ban than qua trinh thily van ma khong chi y dén céac
nhan t6 dau vao tac dong clia hé thong.

Xét trén quan diém hé thong, cdc mo hinh thuy vin tat dinh cé cdc thanh phan
chinh sau:

- Pau vao cua hé thong

- Hé thong

- Dau ra ctia hé thong

v
A 4

DAu vao (1) Hé théng Daura (Q)

Dua trén co s& cau tric vat 1y cdc mo hinh thuy van tat dinh dugc phéan loai
thanh cdc mo hinh thuy dong luc hoc, moé hinh nhan thiic va mé hinh hop den. Dua vao
su xap xi khong gian, cdc mo hinh thuy van tit dinh con dugce phan loai thanh cac mo
hinh thong s phan phdi dai va cic mo hinh thong s6 tap trung.

1.1.1 M6 hinh cua Trung tam khi tuong thuy van Lién X6 (HMC)

M6 hinh ndy mo phong qua trinh t6n that dong chay cua luu vuc va sau do
ting dung cach tiém can hé thong dé dién toan dong chay tGi mat cit cira ra cua
luu vuc.

Lugng mua hiéu qua sinh dong chay mat P duoc tinh tu phuong trinh:



P=h-E-I (1.1)
trong do6: i - Cuong do6 mua trong thoi doan tinh toan (6h, 24h, ...); E - Lugng boc thoat
hoi nuéc; I - Cuong do tham trung binh.

Mo hinh nay c¢6 tinh dén luong boc hoi ma s6 liéu do dac luong boc hoi trén cac
luu vuc con thiéu rat nhiéu, chu yéu 1a duge ude tinh tir cic phuong trinh xédc dinh truc
tiép luong boc hoi. Ngoai ra cuong do tham trung binh thi thuong duoc 14y trung binh
cho toan luu vuc véi thoi gian khong xdc dinh nén moé hinh nay con nhiéu han ché.

1.1.2 Mo hinh SSARR

Mo hinh SSARR do Rockwood D. xay dung tit nam 1957, gébm 3 thanh phéan co
ban:

- M6 hinh luu vuc

- M6 hinh di€u hoa ho chita

- M6 hinh hé théng song

Trong mo hinh luu vuc, phuong trinh co ban ctia SSARR sir dung dé dién toan
dong chay trén luu vuc la luét lién tuc trong phuong phap trit nuée ap dung cho ho

thién nhién:

Lty p 2|9t O g s, (1.2)
2 2
Phuong trinh lugng trit ctia ho chita 1a :
dS dQ
=2 T (1.3)
dt  ° dt

Mo hinh SSARR cho phép dién todn trén toan bd luu vuc nhung bén canh dé6 mo
hinh SSARR con han ché vé6i nhitng luu vuc ¢6 diéu kién 4m khong dong nhat thi khi
tinh todn s& cho két qua mo phong khong chinh x4c. Mo hinh nay khong thé sit dung
mot cch truc ti€p d€ diéu tra (kiém tra nhiing tdc dong thuy van cla viéc thay d6i dac
diém luu vuc song vi du nhu cac kiéu tham thuc vat, viéc bao vé dat va cdc hoat dong
quan ly dat tuong tu khac).

1.1.3 M6 hinh TANK

Mo hinh TANK duoc phét trién tai Trung tam Nghién ctu Quéc gia vé phong
chong thién tai tai Tokyo, Nhat Ban. Theo mo hinh nay, Iuu vuc dugc mo phong bang
chudi céc bé chita (TANKS) theo tdng cdi ndy trén cdi kia phit hgp vé6i phiu dién dat.

Nu6c mua va do tuyét tan dugc quy vé bé chita trén cing. Mbi bé chita c6 mot clra ra &



ddy va mot hodc hai clra ra & cudi thanh bé, phia trén ddy. Lugng nudc chay ra khoi bé
chita qua ctra ddy vao bé chia ting sau trir bé chita tAng cudi, & bé nay luong chay
xuéng dugc xac dinh 12 tén that ctia hé thong. Luong nudc qua cira bén clia bé chita tré
thanh lugng nhap luu cho hé thong 1ong dan. S6 lugng cdc bé chita, kich thudc ciing
nhu vi tri clra ra 1a cac thong s6 cua mo hinh. Hé thitc co ban cia mo hinh gom:

Mua binh qudn luu vuc (P)
n n
P= zWi'Xl/ZWi (1.4)
i=1 i=1

trong do: n - s6 di€ém do mua; X, - luong mua tai diém thit i; W, - trong s6 cua diém
mua thit i. Theo M.Sugawara W, s€ dugc chon la mét trong bon sé sau: 0,25; 0,5; 0,75;
1,0.

Boc hoi luu vuc (E)

0,8EVT Khi XA-PS—E>0
- 0,75(0,8EVT — h¢ ) + hy Khi XA—PS—E <0 0s)
N va XA-PS—H¢ >0 '
0,6EVT XA < PS

Co cdu truyén dm bé chita trén cting duoc chia 1am hai phan: trén va dudi, gitta
ching xay ra su trao doi 4m. Toc do truyén 4m tir dudi lén T, va trén xuong T, dugc

tinh theo cong thic:

T4 =TBg + (1—);—§)TB (1.6)

To =TCo+(1- §)TC (1.7)

trong do6: XS, SS - lugng 4m thuc va luong 4m bao hoa phan dudi bé A; TB,, TB, TC,,
TC - cac thong s6 truyén 4m, theo M. Sugawar chiing nhan nhiing gi4 tri:
TB = TB, = 3 mm/ngay dém; TC = Imm/ngay dém; TC, = 0,5mm/ngay dém
Dong chay tir bé A. Luong nuéc di vao bé A 1a mua (P). Dong chdy qua cdc cira
bén(YA,, YA,) va clia day (YA,) dugc xac dinh theo cac cong thic sau:
H;XA + P -PS (1.8)
YAO = H]d40 (1 .9)
(Hf —HAQ); khi Hf > HA
YA = {

0 khi Hf <HA (1.10)



Trong mo hinh, tdc dung di€u tiét ctia suon doc da tu dong duoc xét thong qua
cic bé chita xép theo chiéu thang ditng. Nhung hiéu qui cua tic dong nay khong du
manh va c6 thé coi téng dong chdy qua cic clra bén clia bé YA, +YA+YB,+YC,+YD,
chi 12 16p cap nudc tai mot diém. Pay 1a mot han ché ciia mo hinh TANK.

1.1.4. M6 hinh NAM

Mo hinh NAM duoc xay dung tai khoa Thuy van Vién Ky thuat Thuy dong luc
va Thuy luc thudc Pai hoc Ky thuat Pan Mach nam 1982. M6 hinh dua trén nguyén
tic céc bé chita theo chiéu thang ding va cac hé chia tuyén tinh. Trong mo6 hinh NAM,
modi luu vue duge xem 1a mot don vi xir 1y. Do d6, cdc thong s6 va cdc bién 1a dai dién
cho cédc gia tri dugc trung binh hod trén toan luu vuc. M6 hinh tinh qué trinh mua -
dong chay theo cach tinh lién tuc ham lugng 4m trong nam bé chita riéng biét c6 tuong
tac 1an nhau:

+ Bé chita tuyét duoc kiém soét bang cdc diéu kién nhiét do khong khi.

+ Bé chita mat bao gom lugng 4m bi chin do 16p phu thuc vat, lugng dién triing
va lugng 4m trong tang sat mat. U,,, 1a giéi han trén clia lugng nudc trong bé.

+ Bé chita ting dudi 1a viing dé cay ma tir d6 cdy c6i c6 thé rit nuéc cho boc
thoét hoi. L,,,,, 12 gidi han trén cta lugng nudc trong bé.

+ BE chita nuGc taAng ngdm trén va bé chia nudc tdng ngdm dudi 1a hai bé chita
sau nhat.

Dong chay tran va dong chay sat mat dugc dién todn qua mot hd chda tuyén
tinh thit nhat, sau d6 cdc thanh phan dong chay duoc cong lai va dién todn qua ho chia
tuyén tinh thi hai. Cudi cting thu dugoc dong chay tong cong tai clra ra. Phuong trinh
co ban ctia mo hinh:

Dong chay sdt mdt QIF :

L
L CLIF L S cur
CQIF—™———-U Véi L,
QIF = 1-CLIF (1.11)
0 Khi LL < CLIF

trong d6: CQIF - hé s6 dong chay sat mat; CLIF - ciac ngudng dong chay; U, L, -
thong s6 kha nang chia.
Dong chay tran QOF :



L
L CLOF L cLor
CQOF—/™———P, Véi L,
QOF = 1-CLOF (1.12)
. L
0 Khi . < CLOF

trong d6: CQOF - hé s6 dong chay tran; CLOF - cac ngudng dong chay.
Trong tinh todn gia thiét rang dong chay ra khéi ho tuan theo quy luat duong

nudc rat:
Qu = Qe & + Qm(l— eO‘J (1.13)

trong d6: Q°, 1a dong chdy ra tinh & thoi diém trude; Q,, 12 dong chay vao tai thoi
diém dang tinh; CK 12 hing s6 thoi gian clia ho chia.

Mo hinh NAM da tinh dugc dong chay sat mat va dong chay tran, song bén
canh d6 cac thong s6 va cac bién dugc tinh trung binh hoa cho toan luu vuc. Nén viéc
cu thé ho4 va tinh toan cho nhitng don vi nho hon trén Iuu vuc bi han ché.

1.1.5 M6 hinh USDAHL

Mo hinh nay dugc cong b vao nam 70, 12 mo hinh thong s dai theo cdc ti€u
viing thuy van. M6 hinh chia bé mit luu vuc thanh céc tiéu ving thuy vin véi cdc dic
trung nhu loai dat, sit dung dét... O méi viing, cdc qua trinh nhu mua, béc thoat hoi,
tham, dién triing, dong chay duoc tinh todn xu 1y trong mai lién két gitta viing nay véi
vung khac. Qua trinh hinh thanh dong chay dugc mo6 phong nhu sau:

Dong chay mat bao gom qud trinh thdm, qud trinh trit va chay tran. Qud trinh
thaAm duoc mo phong bang phuong trinh Holtan:

f.=A.Gl.S,"+f (1.14)

trong do: f, - Cuong do thdm; A - Hé s6 phu thuoc vao do rong cua dat, mat do ré cay;
GI - Chi s6 phat trién thuc vat, phu thudc vao nhiét do khong khi va loai cay; £, - Cudng
do thd&m on dinh; S, - Do thi€u hut 4am cha dat 12 ham s6 theo thdi gian:
Sa =Sy -fi+f;
Qua trinh trif, chdy tran dugc thuc hién dua trén co s& phuong trinh can bang nudc.
Qua trinh dong chay du6i mat dat duoc xem xét dua trén co s& phuong trinh can bang

do 4m dat. Dong chay trong long dan dugc dién to4n theo mo hinh tuyén tinh. M6 hinh
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nay c6 kha nang danh gia tic dong cua cac yéu to luu vuc quy mo trung binh dén su
hinh thanh dong chay.

Mo hinh USDAHL da xét dén tat ca cac thanh phan trong phuong trinh can
béang nudc, va moi thanh phan nay da duoc xur Iy xem xét dua trén nhitng phuong trinh.
Song viéc xtr 1y luong tham, bdc thoat hoi, dién triing gap rdt nhi¢u khé khan ngoai ra
v6i nhitng luu vuc 16n thi kha nang danh gid tic dong cua cac yéu to6 luu vuc dén su
hinh thanh dong chay la kém.

1.2. MO HINH SONG PONG HOC MOT CHIEU PHUONG PHAP PHAN TU
HOU HAN[1, 10, 11, 12, 13]

Hién nay khoa hoc vé thuy van da tich luy dugc nhitng kién thitc phong phud vé
cac qua trinh vat 1y hinh thanh chu trinh thuy van. Mat khdc, cac ky thuat va cong nghé
cao da bat dau duoc sir dung dé thu thap s6 liéu mot cdch lién tuc theo khong gian va
thoi gian, két hop v6i cac may tinh hién dai da cho phép kha nang st 1y tat ca cac dang
s0 liéu khi tuong thuy van mot cach nhanh chéng. Tat ca cdc van dé nay da mé ra mot
giai doan mdi trong viéc mo hinh héa cdc qud trinh dong chay bang cdc mo hinh thiy
dong luc hoc.

Mo hinh thuy dong luc hoc dua trén co s& xap xi khong gian luu vuc va tich
phan s6 tri cdc phuong trinh dao ham riéng mo ta cdc qua trinh vat 1y dién ra trén luu
vuc nhu phuong trinh bdo toan va phuong trinh chuyén dong ctia chat 10ng.

Dai v6i mo hinh thuy dong luc hoc, qua trinh hinh thanh dong chay song dugc
chia lam hai giai doan: Chay trén suon doc va trong long dan. Nguoi ta da xay dung
dugc mo hinh séng dong luc hoc hai chiéu, mét chiéu va mo hinh séng dong hoc hai
chiéu va séng dong hoc mot chiéu v6i nhi€u phuong phdp giai, nhung phuong phéap
giai mang lai két qua cao 1a phuong phap phan tir hitu han.

Mo hinh séng dong hoc hai chiéu mé6 phong dong chdy sudn déc c6 vu diém 1a
¢ co s& vat 1y va toan hoc chat ché. Tuy nhién, hién nay mo hinh nay méi chi ¢6 y
nghia vé mat 1y thuyét va chi dimg lai & khao sét todn hoc va thuc nghiém s6 tri. Mo
hinh nay chua c6 kha nang dp dung vao thuc t€ vi thuat toan phtc tap cling nhu kha
nangdap tng yéu cau thong tin vao mot cach chi tiét va dong bo rat han ché. Mo hinh
séng dong hoc hai chiéu da c6 thé 4p dung vao tinh todn thuc t€. Tuy nhién, thuc chat
cac két qua tinh todn méi chi & mic do thuc nghiém so6 tri chua ¢6 kha nang Gng dung

pho bién.
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Mo hinh s6ng dong hoc ap dung cho dong chay suon doc va long dan cé dang

nhu sau:
§—Q+%A‘—q:0 (1.15)
Q:ERMSMA (1.16)
n

Trong d6: Q- Luu luong trén bai dong chay trén mat hoac trong kénh; g- Dong
chay bo sung ngang trén mot don vi chiéu dai cta bai dong chdy (mua vuot thaim doi
vGi bai dong chay trén mat va va dau ra ctia dong chay trén mat doéi véi kénh dan); A-
Dién tich dong chay trong bai dong chay trén mat hoac trong kénh dan; S- Po doc day
ctia bai dong chay; R- Ban kinh thuy luc; 7- Hé s6 nham Manning.

Viéc khao sat phuong trinh (1.15) da duoc tién hanh trong nhi€u cong trinh
nghién cttu va rut ra két luan 1a thich hgp nhat doi véi dong chay suon déc va thich hop
nhat doi véi long dan cé do doc tuong doi 16n. Mot trong cac cach ti€p can mo phong
dong chay sudn doc bang mo hinh séng dong hoc mot chiéu cé nhiéu trién vong nhat
1a mo hinh v6i phuong phap phan tir hitu han.

1.2.1 Gia thiét

Dé xdp xi luu vuc song bang cac phan tir hitu han, cdc phan tir 1ong dan va sudn
doc dugce chia thanh cédc dai tuong Gng v6i moéi phan tir 1ong dan sao cho: trong moi dai
dong chay xay ra doc lap vé6i dai khac va c6 hudng vuong géc v6i huéng dong chay
long dan trong phan tit long dan. Viéc chia dai cho phép dp dung mo hinh dong chay
mot chicu cho tig dai sudn doc. Trong moi dai lai chia ra thanh céc phan tr suon doc
sao cho do doc suon doc trong moi phan tlr tuong d6i dong nhat. Mo hinh séng dong
hoc danh gia tic dong cua viéc su dung dat trén luu vuc dé€n dong chay dugc xay dung
dua trén hai phuong phap: phuong phap phan tir hitu han va phuong phap SCS.

1.2.2 Phuong phap phan tir hiru han

Dua trén mo hinh thuy dong luc hoc cua Ross B.B va nnk, Pai hoc Quéc gia
Blacksburg, My diung dé du bao anh hudng cta viéc st dung dat dén qud trinh 1 véi
mua vuot tham 1a dau vao cua mo hinh. Phuong phdp phdn tit hitu han s6 két hop voi
phuong phap s6 du ciia Galerkin duge st dung dé giai hé phuong trinh séng dong hoc
cta dong chay mot chiéu.

Viéc dp dung ly thuyét phan tr hitu han dé€ tinh todn dong chay duoc
Zienkiewicz va Cheung (1965) khéi xudng. Céc tac gia nay da sit dung phuong phap
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nay dé phan tich van dé dong chay thdm. Nhiéu nha nghién ctu khdc ciling da 4p dung
dp dung phuong phdp phan tir hitu han dé giai quyét cdc van dé ctia dong chay Oden va
Somogyi (1969), Tong 1971). Judah (1973) da tién hanh viéc phan tich dong chay mat
bing phuong phdp phan tir hitu han. Tac gia da s dung phuong phdp s6 du cla
Galerkin trong viéc xay dung mo hinh dién todn 1i va da thu dugc két qua thoa man
khi mo6 hinh dugc 4p dung cho luu vuc song tu nhién. Tac gia cho rang mo hinh phéan
tir hitu han dang nay gap it kh6 khan khi luu vuc cé hinh hoc phiic tap, st dung dat da
dang va phan b6 mua thay doi.

Phuong phdp phan tir hitu han két hop v6i phuong phap Galerkin con duoc Al-
Mashidani va Taylor (1974) ap dung dé giai hé phuong trinh dong chdy mit & dang vo
huéng. So véi cac phuong phap s6 khdc, phuong phdp phan tir hitu han dugc coi 1a 6n
dinh hon, hoi tu nhanh hon va doi hai it thoi gian chay hon.

Cooley va Moin (1976) cling ap dung phuong phdp Galerkin khi gidi bang
phuong phap phan tir hitu han cho dong chay trong kénh hd va thu duge két qua tot.
Anh hudng cha cdc k§ thuat t6ng hop thoi gian khdc nhau ciing dugc danh gid. Phuong
phap phan tr hitu han dac biét duoc ting dung vao viéc danh gid anh hudng cua nhiing
thay déi trong str dung dat dén dong chay 1 vi luu vuc c6 thé dugc chia thanh mot s6
hitu han cac luu vuc con hay cdc phan tir. Nhitng dac tinh thuy van cia mot hoac tat ca
céc phén tir ¢6 thé dugc thay déi dé tinh todn cac tic dong dén phan tng thiy van cla
toan bo hé thong luu vuc.

1.2.3 Xay dung mo hinh

Desai va Abel (1972) da ké ra nhitng buéc co ban trong phuong phap phan tir

httu han nhu sau:

1. Roi rac hoa khoi lién tuc.

2. Lua chon cdc mo6 hinh bién s6 ctia truong.

3. Tim cac phuong trinh phan t& hitu han.

4. Tap hop cac phuong trinh dai s6 cho toan bo khoi lién tuc da dugc roi rac hoa.

5. Giai cho vector cua cic bién cua truong tai nut.

6. Tinh toan cac két qua cta ting phan tir tir bién do ctia cac bién cua truong tai nuit.

Nhitng buéc nay s& dugc sir dung trong viéc phat trién mo hinh dong chiy mat
va dong chay trong song sau day.

Roi rac hod khdéi lién tuc:
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Khoi lién tuc, tic 1a hé thong vat Iy dang nghién ctu dugc chia thanh mot hé
thong tuong duong gom nhiing phan tir hitu han. Viéc roi rac hod thuc su la mot qua
trinh can nhéc vi s6 luong, kich thudc va cach xap xép cua cdc phan tir hitu han déu c6
lién quan dén ching. Du vay can xac dinh phan tir sao cho bao toan dugc tinh chit
dong nhat thiy van. Tinh chit dong nhat thuy luc ciing 12 mot muc tiéu can xem xét
khi tao ra lu6i phan tir hitu han. C6 thé sir dung mot s6 lugng 16n céc phan tlr, nhung
thuc t€ thuong bi han ché bai thoi gian va kinh té.

Lua chon mé hinh bién sé cua truong:

Budc nay bao gém viéc Iua chon cac mau gia dinh vé cac bién cua trudng trong
tung phan tlr va gan cac nit cho né. Cac ham s6 mo6 phong xap xi su phan bo cta cac
bién cua truong trong tung phan tir hitu han la cdc phuong trinh thiy dong hoc: lién tuc
va dong luong. Hé phuong trinh nay da duoc chiing té c6 thé ap dung cho ca dong chay
trén mat va dong chay trong kénh.

Phuong trinh lién tuc:

QA g (1.17)
ox ot
Phuong trinh dong luong:
oQ 0(Q? oy
—+—| —|=0A(S-S;)-0A— 1.18
p 8X[AJ OA(S-5y) A~ (1.18)

trong d6: Q - Luu luong trén bai dong chdy trén mat hoic trong kénh; g- Dong chay bo
sung ngang trén mot don vi chiéu dai cta bai dong chay (mua vuot thadm d6i véi bai
dong chay trén mat va va diu ra cua dong chay trén mat doéi v6i kénh dan); A- Dién
tich dong chay trong bai dong chay trén mat hoac trong kénh dan; x: Khoang cach theo
huéng dong chay; 7- Thoi gian; g- Gia t6c trong truong; S- Do doc day ctua bai dong
chay; Si- Do doc ma sét; y- Do sau dong chay.

Viéc xdp xi song dong hoc duoc dp dung do6i v6i phuong trinh dong luong. Do
12 su lua chon dé dp dung t6t nhat vi cac diéu kién bién va diéu kién ban du chi can 4p
dung d6i vdi phuong trinh lién tuc. Tinh ding din clia qué trinh ndy da dugc noi dén
trong nhiéu tai liéu (Lighthill va Witham, 1955; Woolhiser va Liggett, 1967).

Viéc xap xi dong hoc doi hdi su can bang gitta cdc luc trong trudng va quén tinh
trong phuong trinh dong lugng va dong chay 1a ham s6 chi phu thoc vao do sau. Do d6
phuong trinh dong lugng c6 thé rit gon vé dang:

S=5 (1.19)
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Phuong trinh (1.19) c6 thé bi€u dién dudi dang phuong trinh dong chay déu nhu
phuong trinh Chezy hoac Manning. Phuong trinh Manning duogc chon cho viéc giai
nay:

Q:ERM‘S“ZA (1.20)
n

trong d6: R- Ban kinh thuy luc; 7 - Hé s6 nham Manning.

Sau khi xdp xi séng dong hoc sé con lai hai bién ctia truong can xac dinh 1a A va
Q. Ca hai déu la nhitng dai lugng c6 hudng, do vay c6 thé 4p dung so d6 mot chiéu.
Khi dugc biéu dién trong dang 4n tai cic diém nit, A va Q c6 thé duoc coi 1a phan bo

trong ting phan tr theo x nhu sau:

AGD =A™ (kD = YN, 0A (0 =[NFA) (121)
Q= Q xt) = SN, (0Q (0 =[NJQ) (1.22)

trong do: A,(t)- Dién tich mat cét, 1a ham s6 chi phu thudc vao thoi gian; Q1) - Luu
lugng dong chay suon doc hoac trong song, ham s6 chi phu thudc vao thoi gian, Ni(x) -
Ham s6 ndi suy; n - S6 luong nit trong mot phan tur.
Doi v6i mot phan tir dudng mot chicu, n =2 va:
A’ (x,0) = Ni(x) A (D) + Ny (A (D) (1.23)
Q" (x.) = Ni)Q() + Ny (0)Qiu (1) (1.24)

trong do:

Xig—X . X=X .
Ni(x):ﬁ va N, ,(x)= AXI Vo X € (X, Xiyp)

Cac ham noi suy thuong duge coi 1a cac ham toa do vi ching xac dinh méi quan
hé giita cdc toa do tong thé va dia phuong hay tu nhién.

C4c ham noi suy doi v6i cac phan tir dudong da duoc trinh bay trong nhiéu bai
viét vé phan tir hitu han (Desai va Abel, 1972; Huebner, 1975).

Tim hé phuong trinh phan ti hitu han:

Viéc tim cdc phuong trinh phan tr hitu han bao géom viéc xay dung hé phuong
trinh dai so tur tap hop cac phuong trinh vi phan co ban. C6 4 quy trinh thuong duoc su
dung nhat 1a: phuong phdp truc ti€p, phuong phdp can bang nang lugng, phuong phép
bién thién va phuong phap s6 du cé trong so.
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Phuong phap s6 du c6 trong s6 cua Galerkin dugc lua chon cho viéc thiét 1ap
cac phuong trinh vi phuong phap nay, da duogc ching to 1a mot phuong phap tot doi véi
cac bai toan vé dong chay mat (Judah, 1973; Taylor va nnk, 1974).

Phuong phép Galerkin cho ring tich phan:

J[oNR dD =0 (1.25)

D- Khéi chita cac phan tir; R- S6 du s€ dugc gan trong s6 trong ham ndi suy N,

Do phuong trinh (1.25) dugc viét cho toan bo khong gian nghiém nén né cé thé
dugc ap dung cho tiing phan tir nhu dudi day, & dé6 ham thir nghiém sé dugc thay thé
vao phuong trinh (1.25) va 1ay tich phan theo ting phan tlr ctia khong gian:

iE:ID {NFQM—Q}}dDe =0 (1.26)

= x
trong d6: NE- S6 phan tit trong pham vi tinh todn; A- Pao ham cua dién tich theo thoi
gian, D, - Pham vi cia mot phan tir.

Xét riéng mot phan tlr, phuong trinh (1.26) tré thanh:
N, o1 NN {A)-N g D, =0 1.27
IDe ia_XQ+ij —N;q b, = (1.27)

Dai vé6i 1 phan tir 12 doan thang, phuong trinh nay c6 thé viét nhu sau
2 ON. .
I{Nia—’{QH NiNj{A}i—Niq}dx:O (1.28)
X1 X
LAy tich phan cua timg s6 hang trong (1.28):
oN oN
Xy N 6NJ { }_Xz Nla_xl Nl aXZ d { }
JIN— 2 pxial= | N, . oN, @
X X1 N2 NZ
OX OX

X3

o ON
X[Nl axldx - Ix2 — X, X

Xy

X =X 0 [ X, =X dx:_]*idxz_i
X, =Xy (Xz _Xl)z 2

Xx

Tuong tu, 14y tich phan cta tat ca cac s6 hang khac, cudi cing nhan duoc:
1 1
T -5 5
j( - —’}fx{Q}= 2 210} = [FelQ)
2

1
% OX

2
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Két hop ca ba s6 hang trén ta dugc phuong trinh d6i véi mot phan tir hitu han:
[FA] { A} + [Fol{Q} - q{F,} =0 (1.29)
Né&u dao ham cua dién tich theo thoi gian duogc 1ay xap xi & dang:
A1) = [A(H+AD) - A(D)]/AE
phuong trinh (1.29) trd thanh:
é[FA] {AluAc- é [Fal {A} + [Fol{Q} - qf{F;} =0 (1.30)

Tong hop hé phuong trinh dai so cho toan bé mién tinh todn:

Hé phuong trinh thiét 14p cho ludi phan tlr hitu han gom n phan tir duoc thiét 1ap
sao cho c6 thé bao ham duoc toan bo s& phan tir. O day, do cc dai dugc dién todn mot
cach doc lap nén phuong trinh téng hop can phai viét cho ting dai va timg kénh dan.
Qua trinh téng hop hé phuong trinh cho n phén tir tuyén tinh v6i (n+1) niit duoc thuc
hién nhu sau:

Viét phuong trinh (1.30) cho n phan t& tuyén tinh ta c6 phuong trinh dang:

IR (A} A - (R (AL #FH(Q - afFy ) =0 (131)
Trong do6 cédc chi s clia A va Q 1a s6 thit tu clia nut, cac chi s6 cua [ va ¢ 1a cac chi s
cta phan tu.

Gidi hé phuong trinh cho véc to cdc bién cua truong tai cdc niit:

Hé phuong trinh phan tir hitu han (1.31) v6i cdc 4n s6 12 cdc bién tai cac nit ¢6
thé dugc giai bang phuong phap khir Gauss. Hé phuong trinh dai s6 tuyén tinh ¢6 thé
dugc giai truc ti€p bang phép khir Gauss. Hé phuong trinh phi tuyén can phai giai
thong qua céc budc lap. Cc diéu kién ban dau c6 thé 1am hé phuong trinh tr& nén don
gian hon. Vi du, d6i v6i mot dai chita n phan tir tuyén tinh va n+/ nat, trén cac bai dong
chdy sudn doc cua kénh tai thoi diém ¢ = 0, c6 mot vai s6 hang s& bing 0. Phuong trinh
phan tir hitu han trd thanh:

-17 -



1
E[FA]{A}HAt:{fq} (1.32)

Sau khi giai hé phuong trinh nay tim céc an { A}, phuong trinh Manning dugc st
dung d€ tim céc 4n {Q}.

Diéu kién bién ti€p theo c6 thé 1am don gian hoa viéc giai hé phuong trinh 12 luu
luong bang 0 & moi thoi diém tai cdc bién trén hodc tai cdc nit cta céc dai va kénh
dan. C6 mot ngoai 1é 1a truong hop tuong tu nhu d6i véi 3 bai dong chay suon doc va 3
kénh dan khi luu lugng & moi thoi diém ¢ tai niit trén cling ciia kénh thit 3 1a téng cua
cac luu luong tai cac nit dudi ctia 2 kénh khac.

Céac gia tri A va Q tim dugc tai mot budc thoi gian s€ duoc dua vao phuong trinh
phan tir hitu han dé tim céc gia tri A, Q & budc thoi gian tiép theo. Cac gid tri {A},, A,
{0},. A, tai mot budc thoi gian tinh todn s€ trd thanh cac gia tri {A}, va {Q}, trong budc
thoi gian tinh toan ti€p theo. Qua trinh nay dugc thuc hién cho dén khi tim dugc két
qua can thiét.

Tinh todn cdc phdan tii tao thanh tix bién do cuia cdc bién clia truong tai nit:

Viéc giai hé cdc phuong trinh thudng duoc st dung dé tinh todn cdc 4n s6 bo
sung hay la cic bién cua truong thut hai. Trong trudng hop nay, phuong trinh Manning
cho gia tri Q tai cac nit sau khi cac gia tri A da duoc tinh toan tir phuong trinh phan ti
httu han.

1.3. TONG QUAN VE CAC PHUONG PHAP TINH THAM

Tham la qud trinh nudc tir b€ mat tham nhap vao trong dat. Viéc tinh tham phu
thudc rdt nhiéu vao kinh nghiém ciing nhu kha nang cua ngudi ti€n hanh nghién ciu.
Xét vé mat 1y thuyét thi n6 khong phic tap cho 1am, nhung khi di vao tinh hinh thuc t&€
thi dé x4c dinh dugc mot cdch chinh xdc thi khong phai 12 diéu don gian. C6 rat nhiéu
nhan t6 anh hudng dén tdc d6 thaAm bao gom di€u kién trén mat dat va 16p phu thuc vat,
¢6 tinh chét cta dat nhu do rong, do dan thuy luc va ham luong 4m hién c6 trong dat.
Cic via dat v6i cdc tinh chat vat 1f khdc nhau c6 thé nim trong 1én nhau tao ra cdc dia
ting. Chang han nhu mot 16p dat phil sa véi do din thuy luc twong déi cao c6 thé nim
bén trén mot vang dat sét ¢6 do dan thuy luc rit nho. Cac loai dat con c6 tinh bién doi
rat 16n trong khong gian va thoi gian méi khi c6 su thay déi vé lugng 4am da lam cho
qud trinh tham trd thanh phitc tap dén miic chi ¢6 thé mo ta né mot cdch gan ding bing

cac phuong trinh todn hoc.
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Vi tdm quan trong va su phiic tap cua qua trinh tham, nén n6 dugc cac nha toan
hoc ciing nhu cdc nha thuy van nghién ctu mot cdch ti mi va da dua ra nhiéu két luan
mang tinh khoa hoc va thuc tién cao. Trong dé cé nam cong trinh dugc xem 1a pht hop
cho viéc tinh tham: 1. Dinh luat Darcy; 2. Phuong phap cua Horton; 3. Phuong phap
ctua Phillip; 4. Phuong phap ctua Green-Ampt; 5. Phuong phap SCS. Duéi day 1a céac
phuong trinh tham da dugc rit ra qua nghién ctu va thuc nghiém cta cac tac gia.

1.3.1 Dinh luat Darcy [15]

Trong nhitng nam 1852 — 1855, Darcy (Phdp) da tién hanh nhiéu thi nghiém doi
vGi dat cat va da dua ra dinh luat co ban vé thAm: thuong goi 1a dinh luat Darcy.

Noi dung cua dinh luat Darcy: Luu toc tham ty 1é bac nhat véi gradient thuy luc
(hay gradient cot nudc) hay néi cach khac ton thit cot nuée trong dong tham ty 1é bac
nhat véi luu toc tham.

AH

v=KJ=-K—
Al

(1.33)

trong do: v- luu toc thdm, K- do dan thuy luc, J- do doc thuy luc, %- gradient cot

nudc.

Dong tham trong dinh luat Darcy 1a dong déu, 6n dinh & trang théi chay tang.
Nhu vy, néu chuyén dong cua dong tham 12 chdy r6i thi né s& khong tuan theo dinh
luat nay nira.

1.3.2 Phuong trinh Horton [15]

Mot trong nhiitng phuong trinh thdm sém nhat vé thdm 1a phuong trinh do
Horton thiét 1ap (1933, 1939). Horton nhan xét ring qud trinh thAm bat diu tir mot toc
do tham nao d6, sau giam dan theo quan hé s6 mil dén khi dat t6i gia tri khong doi f,

flt)=f,+(f,+f )™ (1.34)
trong d6 k 1a hing so6 phan ra c6 thit nguyén 1a [T']. Eagleson (1970) va Raudkivi

(1979) da néu lén ring phuong trinh Horton c6 thé dugc suy dién tir phuong trinh
Richard:

%zi(D%Jr K] (1.35)
ot oz 0z

Bang cach chap nhan K va D la cdc hing s6 doc 1ap v6i ham lugng 4m cla dat.

Vi diéu kién do, phuong trinh (1.33) thu gon thanh:
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2
aat—ez D% (1.36)

D6 1a phuong trinh khuéch tan dang chudn va c6 thé duge giai dé cho ta ham
luong 4m @ nhu 12 mot ham cla thoi gian va chiéu sau trong dat. Phuong trinh Horton

N < v an 1 e 2 00 . . ..
duogc suy ra tir viéc giai phuong trinh cho toc do khuéch tdn am D ~ tai mat dat.
z

1.3.3 Phuong trinh Phillip [15]

Phillip (1957, 1969) da giai phuong trinh Richard dudi cic diéu kién chit ché
hon béng cédch thira nhan K va D c6 thé bién déi theo ham luong 4m 6. Phillip da st
dung phép bién d6i Boltzmann B(0) = zt'* dé chuyén do6i (1.36) thanh mot phuong
trinh vi phan dao ham thuong theo B va giai phuong trinh:

F(t)=St"? +K (1.37)
trong d6 S 1a mot thong s6 phu thuoc vao th€ mao dan cta dét va do dan thuy luc K. Vi
phan phuong trinh trén:

f(t):%St‘”z +K (1.38)

Khi t — oo, f(t) din dén K. Hai s6 hang clia phuong trinh Phillip thi tu biéu thi
cho tic dung ctia cOt nuéc mao dan va cot nude trong lIuc. Doi v6i mot cot nude nam
ngang, chi con lai luc mao dan 1a luc duy nhat hit nude vao cot dang xét va phuong
trinh Phillip thu gon thanh F(t) = St'2.

1.3.4 Phuong phap Green — Ampt [15]

Trong phan trinh bay & trén, cadc phuong trinh thaAm da dugc xay dung tir cac
nghiém gan ding cta phuong trinh Richard. Mot quan diém khéc ti€p can van dé 1a
xay dung mot Ii thuyét vat Ii it chat ché hon nhung cé nghiém giai tich chinh xac.

Phuong trinh lién tuc

Ta xét mot cot dat thang ding c6 dién tich mat cat ngang biang don vi va xac
dinh thé tich ki€m tra 1a thé tich bao quanh giita mat dat va do sau L. Néu lic ban dau,
dat ¢6 ham lugng 4m @, trén toan bo chiéu sau thi lugng 4m cha dat s€ tang lén tir 6,
t6i 7 (do r6ng) khi front w6t di qua. Him lugng 4m 6, 1a ti s6 cua thé tich nudc trong
dat so véi tong thé tich bén trong thé tich ki€ém tra, do d6 luong gia ting clia nudc trit
bén trong thé tich kiém tra do tham s& la L (7-6,) d6i v6i mot don vi dién tich mat cat
ngang. T dinh nghia, dai lugng nay phai bang F, do sau luy tich clia nudc thAm vao
trong dat:
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=LAG (1.39)
vl A =n-6,.
Phuong trinh dong luong

Dinh luat Darcy ¢6 thé dugc bi€u thi bing phuong trinh:
g=—k N (1.40)
0z

Trong trudng hop nay, thong luong Darcy q 1a khong déi trén suat chiéu sau va
bang —f bdi vi q c6 chiéu duong huéng 1én trén trong khi f ¢6 chiéu duong hudéng
xu6ng dudi. Néu ta 14y diém 1 va 2 thtt tv ndm trén mat dat va & ngay tai phia kho cla
front wét, phuong trinh (1.40) c6 thé x4p xi bing phuong trinh:

f= K{u} (1.41)

Z, -1,
Cot nuGe h, & trén mat dat thi bang véi do sau 16p nude dong h,. Cot nudc h,
trong dat kho & bén duéi front uét thi bang —y — L. Vay d6i véi hé thong ndy, ta c6 thé
biéu thi dinh luat Darcy biang phuong trinh:

f = K{—ho _(K’_ L)}

_kl¥tL
_K[ i } (1.42)

néu nhu h, nho khong déng ké so v6i w va L. Diéu nay thudong phit hop véi bai todn
thuy van vi ngudi ta cho rang lugng nuéc dén sé trd thanh dong chay mat.

Tir (1.39), chiéu sau cua front udt 1a L = F/A@ va véi gia thiét h, = 0, thay vao
(1.42) ta co:

f= K(WA?; F) (1.43)

Boi vi f = dF/dt, phuong trinh (1.43) c6 thé duoc biéu thi nhu phuong trinh vi

phan cta 4n F:

d_F:K{‘/’M*F} (1.44)

dt F

Pé gidi F, nhan chéo hai vé ta thu dugc: FlF = Kt
F+yAl
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Bién d6i hai vé thanh hai phdn: [( F+ "”MJ —( VAO ﬂdF _ Kt

F+yAO F+yAO
F(t) AQ t
va thuc hién tich phan: [|1-=2 ]dF = [ Kt
0 F+yAO 0
ta thu duoc: F(t)—ypAd{In[F(t)+wA8]—In(yAad)} = Kt
hay: F(t)—l//AHIn(lJr ﬂj _ Kt (1.45)
wAO

D6 1a phuong trinh Green - Ampt d6i v6i do sau tham luy tich. Mot khi da tim
duoc F tir phuong trinh (1.45), ta ¢6 thé xé4c dinh t6c do thadm f tir (1.43) hodc bang
phuong trinh:

wAO

F(t)= K(m+lj (1.46)

1.3.5 Phuong phap SCS [15, 25]

Co quan bdo vé thé nhudng Hoa Ky (1972) di phét trién mot phuong phap dé
tinh tén that dong chay tir mua rao (goi 1a phuong phdp SCS). Ta da thdy, trong mot
tran mua rao, do sau mua hiéu dung hay do sau dong chay truc ti€p P, khong bao gio
vuot qua do sau mua P. Tuong ty nhu vay, sau khi qué trinh dong chay bat dau, do sau
nudc bi cAm giit ¢6 thuc trong luu vue, F, bao gid cling nho hon hodc bang mot do sau
nudc cAm gitt c6 thuc trong luu vue, mat khic F, bao gid cling nhd hon hodc bang mot
do sau nudc cAm giil tiém nang t6i da nao d6 S (hinh 1.1). Péng thoi con c6 mot lugng
I, bi t6n that ban ddu nén khong sinh dong chay, do 1a luong t6n that ban dau trudc thoi
di€ém sinh nudc dong trén bé mat luu vuc. Do do, ta ¢6 lugng dong chay tiém nang 1a P
- I,. Trong phuong phéap SCS, ngudi ta gia thiét rang ti s6 gitta hai dai lugng c6 thuc P,

va F, thi bang vdi ti s6 gitta hai dai lugng tiém nang P - I, va S. Vay ta co:

Fa _ Pe
S P-I, (1.47)
Tur nguyén 1i lién tuc, ta co:
P=P+I,+F, (1.48)
Két hop (1.47) va (1.48) dé giai P,:
2
P G (1.49)

* T P—1,+S

D6 1a phuong trinh co ban ctia phuong phap SCS dé tinh do sau mua hiéu dung

hay dong chay truc tiép tir mot tran mua rao. Trong d6:1,- do sau ton that ban dau, P,-
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do sau mua hiéu dung, F,- do sau tham lién tuc, P- tong do sau mua. Qua nghién ctu

céc két qua thuc nghiém trén nhiéu luu vuc nhé & My, quan hé kinh nghiém da duoc

xay dung:
I,=0.2S
Trén co s& nay, ta co :
2
p— (P-0.25) (1.50)
P+0.8S

F =Pe +la +Fa

A

Thdai gian

Cutng d8 mua

Hinh 1.1. Céac bién sé c6 ton that dong chay trong phuong phap SCS

V6i S duoc tinh theo cong thiic:

1000 . 1000
S="_10 (inch) hay S=254 —/= _10 mm 1.51
90 10 (nch) hay [ = j (mm) (1.51)

trong d6 CN 1a hiéu s6 dudng cong, 1a mot s6 khong thit nguyén bién doi trong khoang
te 0 dén 100. Doi véi matkhong tham hoac mat nuée CN = 100, doi v6i cac mat tu
nhién CN < 100.

1.3.6 Phat trién phuong phap SCS

Phuong phdp SCS da duoc sir dung rong rii dé danh gid tong luong dong chdy
va luu lugng 16n nhat ¢ nhitng khu vuc khong do dac dugc nhu khu vuc thanh thi hoac
nong thon. Cho di su phdt trién khdi ddu v6i y dinh chi yéu 1a bao vé thé nhudng,
nhung phuong phap SCS da ti€n xa hon so v4i muc tiéu ban diu cta nd, dugc chap
nhan & nhiing luu vuc ¢6 rung (USDA 1986; [17]) va trd thanh mot phan khong thé
thi€u trong cac mo hinh téng hgp nhu mo hinh SWRRB (Williams, 1985) va mo hinh
PERFECT (Littleboy, 1992). Mac du hién nay viéc dp dung phuong phap SCS cho danh
gid dong chay da khac so v6i nhitng nam 1960, nhung tinh phé bién ctia né van dugc
duy tri qua nhiéu nam bdi vi né dé dp dung va bdi vi v6i nhitng ¢6 san trén dién tich

rong, ta c6 thé lua chon cdc gid tri thong so theo nhitng dic trung tu nhién cta luu vuc.
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Tammo [13], cho rang phan dién tich déng gép cho dong chay A, trong mot chu
ky thoi gian ngin ¢6 thé dugc biéu dién dudi dang todn hoc nhu sau:
Trong d6: AQ= su tang dong chay hay thé tich luong mua vuot sinh ra trong sudt thoi

(1.52)

doan va dugc phan chia cho tat ca dién tich luu vuc, AP = su tang chiéu day gidng thuy
trong cting thodi doan. Mot phuong trinh dugc sit dung dé du bdo dong chdy 1a phuong
phdp ti€p can hiéu s6 dudng cong SCS. Dang duoc st dung tiéu biéu 1a Rallson (1980):

Q_P+S—Ia (1.53)

Trong d6: I, 1a lugng tén that ban dau (duoc 14y biang 0.2S) va luong mua hiéu qua P,
can bang véi tong luong gidng thuy sau khi dong chay bét diu:

P _P_I (1.54)
Phuong trinh (1.53) ¢6 thé viét lai nhu sau:
P2
—_¢ 1.55
Q P,+S ( )

Dién tich déng gép, can ct theo (1.52), bang dao ham cla Q theo P.. Vi vay,
viéc 14y vi phan phuong trinh (1.55) theo P,, phan dién tich d6 trong luu vuc ¢6 thé tim
duoc bang viéc st dung su tdch roi phan so ra timg phan:

S 2

=P -S 1.56
Q=P -S+ P +S (1.56)
A S?
Do vay: Af :l_(P_'_—S)Z (1.57)

Khi P.= 0 thi A, =0, khi P.= o thi A, =1 va khi P=S thi A, =75%. Phan dién
tich A, c6 thé xac dinh béing cach gia thi€t rang c6 mot luu vuc “ti€p tuyén”.

Theo Bofu Yu [11]: kha nang tham bién déi trong khong gian theo ham s6 mii va
toc do mua bién do6i theo thoi gian cling phan bo theo ham mi. Trong tai liéu nay da
thira nhan rang n€u mua xay ra, toc do mua sé€ ¢6 dang phan b6 ham s6 mi nhu sau:

—nlp
F,(P)=1-e"'"" (1.58)
trong d6: F,= ham phan b6 1u§ tich ctia toc do mua p va p = t6c do mua trung binh. Va
su bién déi kha nang tham theo khong gian ¢6 dang:

F(l)=1-¢" (1.59)
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v6i F;= ham phan bd luy tich cua kha nang tham /, / 1a kha nang thdm trung binh trén
luu vuc. Qua céc budc bign d6i cudi cung tdc gia da dua ra cong thic dé tinh tong
lugng mua vuot trong moi tran mua rao la:

RT = ﬂ (1.60)

pT + 1T

Trong d6 R 1a luong mua vuot trung binh trén toan luu vuc, T thoi gian xay ra tran
mua rao. Tir day ta thdy ring tdng luong mua vuot R T ciing giéng nhu dong chay mua
rao Q trong mdi tran mua riéng 18; p T giong nhu P, néu p quan hé véi téc do mua
trung binh sau khi dong chay bét ddu; va 1 T c¢6 thé duoc hiéu nhu lugng cdm giit tiém
nang S, hay tuong duong véi CN, vi | T 12 luong thdm t6i da tim thay trong khoang
thoi gian dong chay. Phuong trinh (1.60) boi vay gidong véi phuong trinh (1.55) trong
phuong phap SCS.

Hién nay, nhitng ti€n bo trong kha nang tinh toan, do luong va kha nang tiép can
so lieu vé khong gian ngay cang tang da tao diéu kién dé du dodn kh4 chinh x4c dong
chay mat. Kha niang két hop nhiéu kiéu dit liéu khdc nhau trong mot hé thong thong tin
dia 1y (GIS) da khién hé thong nay ngay cang duoc st dung nhiéu trong nhitng tGng
dung thuy van [20, 21]. Cong trinh nghién ctdu dé cap dén van dé st dung vién tham &
GIS dé danh gid mai lien hé gitta dat tu nhién — dat st dung (LULC) va su suy thodi dat
canh tdc [21]. Dua ra luan diém ring: nhiing thay déi trong dat nong nghiép phu thudc
vao hoat dong cua con ngudi, nhu sy hinh thanh céc trang trai va tinh trang chan tha
qua mifc trén lanh thé; su phdt trién manh mé cua nong nghiép; su phat trién 6 at clia
nganh nghé du lich, cing nhiéu céi khac. Diéu nay dan dén mot chiéu hudng 1a dong
chay tang cling véi su giam cua dat canh tac va su tang cua hién tugng phd rung.

Mot phuong phdp dugc stt dung khd rong rai va linh hoat dé€ danh gid dong mat
la phuong phap hiéu s6 duong cong (SCS). Phuong phap nay bao gom mot s dac tinh
quan trong cua luu vuc, dé 1a kha nang tham, su st dung dat va nhiing di€u kién, tinh
hinh nguon dat, nguon nudc ban dau. Trong nghién ctu cua Ashish Pandey [16], dong
chay mat tir mo hinh s6 hiéu duong cong SCS dugc di¢u chinh cho phu hop véi diéu
kién An Do da dugc str dung bing cach ding co so dit liéu quy ude va GIS cho luu vuc
Karso (Hazaribagh, India). Trong phuong phdp nay kha ning tao dong mat dugc biéu
hién béang gid tri CN dao dong tir 0 dén 100.

Phuong phdp gia thiét rang:
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25400

S="TT054 (1.61)
CN

Q :M (1 62)
P+0.7S '

CN =% (1.63)

Trong d6: Q do sau dong chay mat (mm), P tong lugng mua (mm), S kha ning phuc
héi t6i da, I,= 0.3S t6n that ban dau (mm), CN s6 hiéu dudong cong, CN; s6 hiéu dudng
cong tir 1 t6i N bat ky, A, dién tich twong ting vdi s6 hiéu dudng cong CN,, A tong dién
tich ctia luu vuc. Ngudi ta dung phan mén ARC/Info dé phan cit ban dé dién tich dat
bao phti vé ban do6 céc loai dit. Nhitng khu vuc st dung dat khac nhau va su két hop
céc loai dat c6 thé tim thay trong menu chon thuoc tinh bang céch sir biéu thiic logic tir
dé6 céac gia tri CN dugc lua chon. Vi vay da tim ra duogc gia tri CN cho toan bo luu vuc.
Theo [26], vi phuong phdp ti€p can hiéu s6 dudng cong (CN) truyén thong ti€p
tuc dugc sir dung trong tat ca cic mo hinh chat luong nudc nén cac phuong phap méi
can phut hgp véi qua trinh thuy van trong canh quan khu vuc nguén bién dong (VSA).
Nén ching ta ti€p can phuong phdp phan loai dé phét trién va kiém tra phuong trinh
SCS — CN truyén théng cho cac luu vuc, noi ma thiy van VSA chi€ém uu thé. Viéc du
bdo vi tri cia nhitng khu vuc nguon rat quan trong cho ban do luu vuc vi né han ché
kha nang céac hoat dong gay 6 nhiém tr nhitng khu vuc ¢6 nguén dong chay mat 1a chu
yéu, dé kiém tra nhitng diém nguon khong 6 nhiém. Phuong phdp nay sit dung phuong
phdp SCS — CN truyén thong dé du bdo gid tri dong chay mat, quy mo khong gian cla
viing bao hao va mot chi s¢ dia hinh, nhu trong TOPMODEL, dé€ phan loai cdc khu vuc
nguén dong mat qua luwu vuc. Khi so sanh v6i phuong phap SCS — CN truyén thong
phuong phép phan loai CN — VSA thi thdy ching du bdo dugc mot ciach giong nhau ve
tong thé tich dong mat, nhung chi & nhiing vi tri ¢6 su khac biét 16n trong su phét sinh
dong mat. Nhu vay cach tiép can phuong phap phan loai CN — VSA cung cap mot co
s& vat 1y d don gian dé két hop trong mo hinh chét lugng nude. D6 12 mo hinh mua
rao — dong chay dé du bdo: (i) phan luu vuc da bao hoa, (ii) vi tri clia cdc khu vuc ndy.
Mot luu vuc c6 thé chia lam hai phan, mot bao hoa- phan phat sinh dong chdy mat va
mot chua bao hoa- phan tham. Viéc du bao phan dién tich luu vuc da bao hoa dua vao
phuong trinh (1.53) va (1.57) v6i 1,=0.2S. Phuong trinh (1.57) du bdo vi phan dién tich
luu vuc cong thém vao dong miat ma khong doi hoi phai ¢6 cac thong tin vé dién tich

do dat trong luu vuc. Cac chi s6 dia hinh ¢6 thé duoc st dung dé quyét dinh xu huéng
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quan hé v6i su bao hoa & trong mot Iuu vuc. Cac mo hinh da duge ap dung thanh cong
cho nhiéu luu vuc vé6i su da dang clia cdc qud trinh thuy vin diéu khién su phét trién
dién tich bao hoa, nhu nghién cttu cia Western (2002), cé rat nhié€u truong hop ma chi
c6 céc chi so dia hinh khong thi khong c6 kha nang dat dugc su bien déi khong gian
trong mo hinh do 4m trong dit. Tuy nhién, cdc chi s6 ndy duoc phat trién dé du bdo
nhitng viing bao hoa bé mit va thuc hién t6t & cdc thoi ki 4m u6t trung binh khi su phan
chia nuée 1a hét sttc manh mé bai dia hinh va chat lugng nudce bi tac dong 16n bsi dong
mat VSA. O hdu hét cdu triic luu vuc, chi s6 dia hinh A cho bét ki mot diém ndo trong

luu vuc, dugc dinh nghia nhu sau:

a=in| —2& (1.64)

tan(B)D K,

trong d6 D la do sau cua dat (cm) va KAS do dan suat thuy luc bao hoa trung binh
(cm/day). O céc vi tri v6i 4 16n thi thién vé bdo hoa hon cdc vi tri véi A nhd. Xéc dinh
a va tan( #) tt mot mo hinh s6 do cao (DEM). Cac phan dién tich bao hoa trong mot
tran bao nhat dinh, dugc quyét dinh boi phuong trinh (1.57), c6 thé dugc sir dung dé
xac dinh mot gia tri giGi han dudi cia 4 & cac dién tich khong tham va giGi han trén &
céc dién tich da bdo hoa va dong chay dugc phat sinh. Diéu nay dugc tao ra boi gia
thiét rang nhitng dién tich bdo hoa theo trinh tu tir gid tri A cao nhat dén thip nhat.

So sanh phuong phap phan loai CN — VSA véi dit liéu do dac ta thdy n6 cho két
qua kha t6t trong sudt thoi ki 4m ué6t. So sdanh phuong phéap phan loai CN — VSA véi
phuong phap SCS — CN truyén thdng thi ca hai phuong phap cho két qua nhu nhau qua
cac thoi ky. Su phan loai dong chay mat theo khong gian mang dén badi phuong phap
phan loai CN — VSA phi hop v6i khai niém thuy van hoc VSA. N6 thé hién tot trong
nhitng ving ma dién tich nguén dong mit bién déi theo mua va theo ting tran bao
riéng biét. Tuy nhién, su khac biét giita hai phuong phép tao nén tinh tron ven khi vi tri
phét sinh dong mat dugc xem xét k§j. Phuong phap SCS — CN truyén théng, anh hudng
nang né boi viec st dung dat, biéu hién chli yéu ctia dong chay mat dugc tao ra boi
rimg (tam thoi) (40.4%), dong co (cay bui) (21.4%) trén luu vuc. Con phuong phap
phan loai CN — VSA mang dén su phat sinh dong chay chu yéu tir cic dong co (cay
bui) (45.3%), rung (tam thot) (23.5%). Nhitng su khac biét nay trong su phat sinh vi tri
dong chay mat theo quy luat xac dinh trong su quan 1y dat tai moi luu vuc.
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Phuong phdp phan loai CN — VSA cung cép con dudng don gian dé du béo
nhiing phan rat nho cta luu vuc tao ra dong mét va su quan 1y t6i cac vi tri & khu vuc
bdo hoa nay. N6 da thé hién t6t méi twong quan véi ca dién tich bdo hoa trong do dac
va trong mo hinh. Cach ti€p can phuong phap phan loai CN — VSA rat ¢6 y nghia cho
viéc ap dung thuc nghiém phuong phap SCS — CN truyén thong cho nhitng khu vuc noi
ma su vugt bao hoa la mot qua trinh dong chay quan trong. Va nhu vay tinh tin cay
duogc cai thién & nhiing vi tri thua thudt ctia cdc mo hinh chét luong nude trén nén tang
phuong phdp SCS — CN truyén thong. Phuong phap phan loai CN — VSA mdéi khong
lam maét céu tric luu vuc cua phuong phap SCS — CN truyén théng nhung khong 1ap
thanh bang cédc loai dat sir dung va céch ti€p can cdc 16p dat dé€ xac dinh S. Chi thém dit
liéu cén thiét 1a dia hinh, c6 thé 1a céc thong tin vé dit. Phuong phdp phan loai CN —
VSA tao ra mot cong cu di don gian dé thuc hién ddy du trong quan 1y luu vuc va hau
hét cdc mo hinh dong 6 nhiém khong diém nguén hoic cdc mo hinh chat luong nuée.

Do hé thong s6 liéu Khi tuong Thuy van (KTTV) thua thét va rai rdc nén cac
thong tin nghéo nan, diéu nay dugc xem xét va khac phuc bang viéc st dung s6 liéu
mot cach khoa hoc. Nhiéu nam gan day diéu nay da duoc thuc hién, mot s6 dé xuat da
dugc dua vao dé b sung cho s6 liéu & quy mo khong gian va thoi gian tuong ing dé
ting dung vao cdc mo hinh thuy van cho hop 1i. Trong nhiéu trudong hop dp dung cho
luu vuc nay thi ding nhung cho luu vuc khac thi lai sai, do vay can phai tao ra phuong
phdp méi dé c6 thé ngoai suy tir nhitng s6 liéu sdn ¢6 theo ca khong gian va thoi gian.
Do vay van dé du bdo dong chay cho nhiing luu vuc hé 1a muc dich cta Lashman [24]

va cong su.
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Chuong 2
PIEU KIEN PIA LY TU NHIEN LUU VUC SONG
THU BON — NONG SON

2.1. VITRIPIA LY [2, 5]

Luu vuc song Thu Bén thudc tinh Quang Nam - Da Néng véi tong dién tich 1a
3155 km? (tinh dén tram Nong Son) ndm trong vi tri 107°50' 10" dén 108°28 29" do kinh
Dong va 14°5431° dén 154511 do vi Bac, phia tay gidp véi ddy Truong Son, phia
nam gidp tinh Kom Tum, phia dong giap bién (Hinh 2.1).

2.2. PIA HINH [3, 6]

Dia hinh luu vuc khé phiic tap gém cac kiéu dia hinh ni, thung lling va déng
bang. Cic day ndi béc mon kién tao cau dang dia lily udn nép khéi tang trén cic da
bién chat va da tram tich luc nguyén c¢6 do cao dudi 700m & ha luu cao dan dén trén
2000m & trung tam cac khoi kién tao. Xen gitra cac day nui la cac thung ling xam thuc
hep dang chit V véi hai bén suon khd doc, cac bai boi & long thung liing 1a san pham
tich tu hdn hop aluni — proluvi. Péng bing cao tich tu xam thuc trén thém song bién c6
cao tir 10 — 15m phia bién dén 40 — 50m & chan nii va chiing bi chia cit manh boi céc
dong chdy thudong xuyén. Dic diém dia hinh luu vuc: doc, ngéin, tap trung nudc 16n,
dicu kién nay dé dang xay ra 1d lut dac biét 1a 1t quét (Hinh 2.1).

2.3. DIA CHAT, THO NHUONG [6]

Thanh phan d4 géc cta luu vuc khé da dang. O phan ddu nguén 12 céc thanh tao
macma: granit biotit, granit haimica, cat két, andezit, da phién sét. 0 phan phia Nam
luu vuc con bat gap phylit, quazit, cudi két, dd hoa, da phién mica, porphyolit, d4 phién
luc ctia hé ting A vuong. Phan thap cuia luu vuc phé bién cac thanh tao song (aQ, apQ)
cuoi, s0i, manh vun, cat, bot, sét. Sat ra gan bién cht yéu Ia cdt ¢6 nguén goc gié bién
va mot phan nho thanh tao cuoi cat, bot ¢ ngudn goc song — bién. Doc theo song 1a
céc thanh tao: cuoi, cét, bot, sét c6 ngudn goc song tudi Pé tit khong phan chia (aQ).
Phan thugng nguon la dit mun vang do6 trén ndi, doc hai bo song 1a dat dé vang trén
phién sét va dit s6i mon tro soi d4. DAt nii doc phan 16n trén 20°, ting dat mong cé
nhiéu d4 16. Cdc dong bing dugc cau tao béi phil sa ¢d, phil sa méi ngoai ra con ¢6 céc
cOn cét va bai cét chay doc theo bd bién & cac dong bang ven bién (Hinh 2.2).

2.4. LGP PHU THUC VAT [3, 6]

Ring tu nhién trén Iuu vuc con it, chi yéu la loai ring trung binh va ring
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ngheo, phin 16n phan bd & nui cao. Ving nii cao ¢6 nhiéu 1am tho san quy. Vung doi
nui con rat it ring, dai bo phan 1a déi nii troc va dat trong cay cong nghiép, cay bui,
ngoai ra ¢ ving ha luu cé dat trong nuong ray xen dan cu. VGi do che phu cua cac loai
rimg dugc trinh bay trong bang 2.1.

Trén luu vuc song Thu Bon ¢6 rat nhi€u loai cay nhung dién tich dat trong va
cy bui con rat nhi€u, chi€ém ty 1¢ kha 16n dién tich toan luu vuc, (Hinh 2.3).

Bang 2.1. Lép phu thuc vat theo mitc dd che tan va ty 1&é % so véi luu vuc [6]

STT Loai hinh I6p phi Ty IECTT 1sl;)u v\?&cdién Miic d(c(%) t)én che
U | nhi 46t si6 mie £ byt dong. 07 >90
| Rimgaming by one |y
5| lirong. 1t Kim whiet 61 giamaa 1,53 60 +70
4 igggtiljlnguggagcxr?;zz}gaétrgi %iié 4,56 50+ 60
5 g;a\rll(% cay bui trén dat phong hoa tu 1.59 20 = 30
o |l bimelirnesiae | o
7 Trang cay thip 1,95 5+ 10
8 Cay trong nong nghiép ngan ngay 14,58 <5

Bang 2.2. Hién trang st dung dat nam 2000 luu vuc séng Thu Bon [3]
STT Loai Dién tich (km?) Dién tich (%)
1 [Rung tu nhién ngheo 612 19,4
2 [Rung tu nhién giau va trung binh 694,5 22,11
3 [Trang cay bui 1321 41,87
4  [bat lda, mau 128,2 4,06
5 {at chuyén laa 183,9 5,83
6 |Cay co xen nuong ray 68,29 2,16
7  [Cay bui c6 g6 rai rac 101,6 3,22
8 [Pat chuyén rau, mau va cay CNNN 21,55 0,68
9 [Pong cod 20,98 0,66
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2.5. KHI HAU [6, 14]

* Hoan luu khi quyén: Ciing nhu c4c viung khdc & ven bién Trung Bo, trong mla
dong, trén luu vuc chiu anh hudng cta luong khong khi tin phong va khong khi cuc
déi. Khong khi tin phong khong ché thoi ti€t mua dong nudc ta ndi chung va luu vuc
ndi riéng, xen gilta cac dot khong khi cuc dé6i, day 12 ludng khong khi 4m va am.
Luéng khong khi cuc d6i — gié mua dong bic, khi di chuyén dén khu vuc nay tuy da
bién tinh manh mé& — bi néng 1én nhanh chéng, nhung van lanh va kho. Luong khong
khi nay anh huong dén toan b khu vuc trong thoi gian tir thang XI dén thang III nam
sau, phan nhiéu 1a vao cédc thang XII, I, II. Khi chiu dnh hudng cta gié mua dong bac,
nhiét do khong khi c6 thé giam xuéng duéi 18° - 20°.

* 86" gior ndng: SO gid nang trung binh nam bién déi trong pham vi tir du6i 2000h
& viing nii cao dén 2600h & ving dong bang ven bién véi xu thé ting dan tir Bac vao
Nam, tir mién ndi dén déng bang. Nhin chung, cdc thdng mia mua c¢6 s6 gid ning it
hon so v6i cdc thang mua kho. Thang XII ¢6 s6 gid nang it nhat va thang VII ¢6 s6 gio
nang 16n nhat.

* Gié: Hang nam c6 hai mia gi6é chinh d6 1a gié mia dong bac va gié mua tay
nam. Tuy theo diéu kién dia hinh ma gi6é thinh hanh trong cdc mua c6 su khac nhau
gilta cac noi. Tuy vay trong mua dong, huéng gi6é chinh 1a hudng béc, tay bic va dong
bac; con trong mua ha, chu yéu 1a gié tdy nam va dong nam.

*Do dm khong khi: DO 4m tuong doi trung binh nam (16n hon 80%), do 4m
khong khi cao trong mua mua 85+90 %, thap trong mua kho 70+75%.

*Mua: Nam trong dia hinh cao nhat cta day Trudng Son nén luu vuc song Thu
Bon rét thuan 1oi d6n gié: nguén 4m gay mua kha da dang. Hoan luu Tay Nam ciing
vGi su hoat dong ctia dai hoi tu nhiét déi tai vi do cao gy mua 16n & phia Tay va Tay
Nam Iuu vuc trong thoi ky tir thang V — VII. Hoan luu Pong Béc cling v6i cdc nhiéu
dong thoi tiét dem lugng mua 16n cho toan luu vuc vao thang VIII — XII. Trén luu vuc
xuat hién hai tAm mua I6n: TAm mua Bach M3 & phia Bac va tam mua Tra Mi-Ba To &
phia Tay Nam luu vuc v6i lugng mua nam vugt trén 3000mm. Vung thung liing song
nam O mién sut vong vGi dong bing ven bién thap, khuat gié nén lugng mua trong ving
nay gidm han X< 2000 mm. Nhu vay cd vé luong 14n do dai miia mua c6 xu huéng
gidm dan tir phia Tay sang phia Dong luu vuc tir mién ndi xuéng mién dong bang.

2.6. MANG LUGI SONG SUOI VA TINH HINH NGHIEN CUU [5, 6]

Song Thu Bon 1a mot hé thong song 16n & Nam Trung Bo, luu vuc song nam
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trong viing sut vong trung sinh dai doc theo huéng Tay Nam — Dong Bac. Do cao binh
quan luu vuc 13 552m. Mat do song sudi trung binh dat 0.47km/km? tuong ting véi téng
chiéu dai toan bo song sudi 1a 4865km. Dong chinh song Thu Bon dai 205km bat
nguon tir dinh Ngoc Linh ¢ do cao 1600m va chay ra bién Hoi An. Toan b hé thong
c6 19 phu luu cép I va cédp III. Do doc binh quan luu vuc dat kha cao 25.5%. Luu vuc
song ¢6 chiéu dai Iuu vuc 16n gdp hai 1an chiéu rong, luu vuc c6 dang hinh nan quat,
hé s6 uodn khic cta luu vuc kha 16n dat 1.85. Phan thuong luu va trung luu chay trong
vung nui chu yéu 1a granit xuéng vung triing chu yéu la sa thach, cudi két c6 xen lan
di¢p thach va da voi.

Dong chay theo huéng Bac Nam. Phan ha luu song chay theo huéng Tay-Dong
va d6 ra bién. Cang vé ha du long song cang md rong, do doc ddy song giam dan, do
uon khdc tang 1én, & ha luu xudt hién nhiéu bai boi ¢ gitta 10ng song, c6 xay ra hién
tugng boi 1ap va x4i 16. Mua i trén luu vuc song Thu Bon kéo dai trong 3 thang X-+XII
chiém t6i 60+70 % luong dong chay ca nam. M6 dun dong chay mua i dat téi
2001/s.km? day 1a tri s6 mo6 dun dong chdy mua i 16n nhét so véi tat ca cdc luu vuc
song trén lanh thé Viét Nam. V6i diéu kién dia hinh d6c, mang IuGi song sudi phat
trién hinh toa tia, mdc do tap trung mua 16n ca vé lugng 1an vé cudng do trén pham vi
rong nén I trén cic song sudi cua luu vuc song Thu Bon mang dam tinh chat 1 nui
v6i céc dac trung: cudng suat 1d 16n, thoi gian 1d ngan, dinh 14 nhon, bién do 1i 16n.
Hang nam trén song Thu Bon xudt hién 4+5 tran 18, nam nhiéu nhat c6 7+8 tran 1d, Ia
16n nhat trong nam thuong xuét hién trong thang X va XI. Hinh thé thoi tiét chu yéu
gay mua sinh 1i trén luu vuc 1a bao (chi€ém khoang 55% tan sudt xuat hién), khong khi
lanh (chiém khoang 22%) va bao két hgp khong khi lanh (chi€ém khoang 23%) day
cling chinh la nguyén nhan gay 1t dac biét I6n (Hinh 2.4).
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Bang 2.3. Danh sach tram khi tugng thuy van trén luu vuc séng Thu Bon

Yéu t6 quan trac

Tén tram Song
Mua H Q Cac yéu to khac
Thanh M§ Thu Bén X X X
ai nghia Thu Bon X X
Nong Son Thu Bén X X X
Cau Lau Thu Bén X
Giao Thuy Thu Bon X X
Vinh Dién Thu Bén X
Hoi An Thu Bon X X
Son Tan Thu Bon X
Hiép biic Thu Bon X
Qué Son Thu Bon X
Kham Dic Thu Bon X
Tra Mi Thu Bon X
An Hoa Thu Bon X
ba Nang Thu Bén X
Cam L¢ Thu Bén X
Hoi Khanh Thu Bon X

_37 -




Chuong 3

UNG DUNG MO HINH SONG PONG HOC MOT CHIEU PHUGNG
PHAP PHAN TU HUU HAN VA PHUGNG PHAP SCS PE PANH GIA
VIEC SUDUNG TAI NGUYEN PAT VA NUGC TREN LUU VUC

SONG THU BON — NONG SON

3.1. TINH HINH SO LIEU

Tai liéu mua: Tai liéu thu thap trén luu vuc song Thu Bon 1a tai liéu mua theo
ngay va theo gid cua cac tram khi tugng thuy van trén luu vuc (tram Hiép Dic, Giao
Thuy va Nong Son), gom c6 8 tran mua gay 1ii tiéu biéu ctia cdc nam 1999- 2003, vdi
thoi gian cla céc tran nhu sau:

STT Tén tran 10 Thoi gian

1 1 1h/17/X —Th/19/X — 1999
2 3 7h/3/XII — 13h/7/XII — 1999
3 4 7h/28/X — 19h/30/X — 2000
4 7 7h/20/X — 19h/23/X — 2001
5 9 1h/25/X — 19h/27/X — 2002
6 10 1h/7/XI — 1h/10/XI - 2002
7 12 19h/2/X - 13/5/X — 2003

8 15 7/10/X1 - 7/18/XI - 2003

Thoi gian mua cua cac tran 1i don trung binh khoang 2 dén 7 ngay do tai cac
tram do mua Hiép Dic, Giao Thuy va Nong Son. Tai liéu nay do Trung tam Tu liéu
KTTV, Bo Tai nguyén va Moi truong cung cap.

So'liéu dong chdy: So6 liéu dong chay thu thap duoc 1a gia tri dong chay tai(tram
Nong Son theo ngay va gio tuong tng v4i thoi gian ting tran mua dugc cung cip baoi
Trung tam Tu liéu KTTV.

S6' liéu mdt dém: Bao gom ban do dia hinh, ban do ring, ban d6 st dung dat,
ban d6 do doc va ban d6 mang luéi thuy van nam 2000.

- Bdn do dia hinh: 1a ban d6 cac duong dong miic ty 1& 1:100 000, dugc su dung
dé xét do doc va huéng dong chay phuc vu viéc phan chia cac doan song va phan tu.
Ngoai ra ban d6 dia hinh con dugc dung trong viéc tinh do déc 1ong dan, (Hinh 2.1).

- Bdn do ring ty 1€ 1:100 000 mo ta hién trang cac loai cdy trong va ring tu
nhién trén luu vuc (Hinh 2.3) duoc sir dung dé xay dung kich ban sir dung dat sau nay.
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- Bdn do hién trang sir dung ddt dugc mo ta trong hinh 2.2, ban d6 nay mo ta
tinh hinh sir dung dat tai timg khu vuc trén luu vuc song, ban d6 nay duogc sir dung dé
xay dung kich ban d4nh gid anh hudng clia viéc do thi hod va phdt trién canh tdc dé
xac dinh hé s6 CN va hé s6 nham cta timg phan ti trong phuong phap SCS.

- Bdn do mang ludi thuy vdn (hinh 2.4) ding dé phan chia luu vuc thanh cdc don
vi thuy van (Iuu vuc nho) tuong Gng v6i moi doan song, cac dai.

- Bdn dé dé doc dung dé phan chia phan tir va tinh do doc trung binh phén ti.

Cic loai ban dé trén déu da dugc s6 hoa va c6 thé truy xuét dé dang qua cdc
phan mém GIS thong dung (trong khod luan nay ching toi st dung phin mém
MAPINFO). C4c ban d6 nay duoc st dung dé khéo sat anh hudng cia viéc khai thac
luu vuc dén qua trinh dong chay 1d.

Pé tién hanh d4nh gia 4nh hudng cha viéc khai thac luu vuc dén qud trinh dong
chay trén luu vuc song Thu Bon, trong khéa luan nay st dung thém mot s6 két qua mo
phoéng I bang mo hinh phan tir hitu han séng dong hoc mot chiéu va phuong phéap SCS
da duoc nghién ctru va danh gia trén luu vuc song Thu Bon. Cac két qua nay dugc trinh
bay trong cdc khod luan t6t nghiép cuia Pham Hong Thai (nam 2004).

3.2. KET QUA MO PHONG LU
+ Tran 1t 1 tr ngay 17/X — 19/X/1999

Q S Te() [ Q(mYs) | Q)

2500 7 6 234 234
12 249.88 342
2000 - 18 753.93 1100
24 2125.03 2140
30 1623.1 1710
1500 36.2 1086.71 1270
42 797.16 940
1000 A 48 617.11 730
54 502.66 580
500 - 69 455.35 480

Sai 86 Q,nax 0.7%

Tg (h) Saiso

0,

0 . : . (Gng uong 11.3%

0 20 40 60 R? 93.9%

Hinh 3.1. K&t qua mé phéng lii tir 1h/17/X - 7Th/19/X/1999
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+ Tran 1d 2 tr ngay 3/X1I - 7//X11/1999

Tg (h) Qtd (m’/s) | Qtt (m’/s)
6 2460 2460
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 12 3760 2490.66
Q —&— Q(db) 18 7660 4392.46
16000 - | —— Q(td) 24 10450 12500.5
. 30 14400 14347.1
14000 - 36 8760 13477.7
42 7050 8572.24
12000 - 48 5250 6058.15
54 5300 6178.32
10000 - 60 7450 7566.58
66 7130 7191.93
8000 A 72 5620 5835.28
78 4280 4928.59
6000 A 84 3430 4392.28
90 2910 4016.97
4000 - 96 2640 3704.41
102 2530 3460.53
2000 T T T T T qu]) Sai 86 Q, .. 0.4%
0 20 40 60 80 100 120 Sai s6 Q:naxz 0.9%
Sa11 sO tong 10.4%
uong
R? 71.7%
Hinh 3.2. Két qua md ph6ng G tir 7h/3/X11 - 13h/7/X11/1999
+ Tran 1 3 tr ngay 28/X — 30/X/2000
Q(Mm"3/s) — Qtd Tg (h) Qtd (m%/s) | Qtt(m?/s)
6000 - —— Qtt 6 858 858
12 1200 866.06
5000 - 16.7 2490 2088.52
24 5310 5167.75
4000 - 30.7 3390 2786.91
37.1 2000 1786.36
3000 42 1470 1371.56
48 1250 1177.95
2000 - 54 1150 1074.56
60 934 1017.05
1000 - 66 840 979.78
Sai s6 Q. 2.7%
0 . T Mo 8.2%
0 20 40 60 80 R? 98.7%

Hinh 3.3. K&t qua mé phdng lii tir 7h/28/X - 19h/30/X/2000
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+Tran 1t 4 tir ngay 20/X — 23/X/2001

Q (m"3/s)
10000 A
9000 A
8000 A
7000 A
6000 -
5000
4000 A
3000 A
2000 A
1000 -

—— Qtt
—=— Qtd

0

24 48 72 96

Tg (h)

Hinh 3.4. Két qua mé phong li tir 7h/20/X — 19h/23/X/2001

+ Tran 1d 5 ngay 25/X - 27/X/2002

Q (m"3/s)
7000 A

6000 -
5000 A
4000 A
3000 A
2000 -

1000 -

0

—Qtd
—a— Qtt

0

. Tg(h)
72

24 48

Tg (h) Qtd (ms) | Qtt (m¥/s)
6 1250 1250.12
12 3000 1921.09
18 5800 5881.23
24 6130 6269.28
30 3600 4510.54
36 2790 3474.774
42 4990 3394.47
48 8600 5783.93
54 6180 9210.79
60 4800 7384.63
66 3320 5003.26
72 2130 3431.03
78 1490 2557.92
84 1120 2080.58
90 937 1906.61
Sais6 Q.. 1 2.3%
Sai s6 Q,,,.2 7.1%
Sai s6 lugng 14.1%
R? 98.8%
Tg (h) Qtd (m’/s) | Qtt (m/s)
6 261 261.01
12 604 262.14
18 2070 318.96
24 6350 3594.14
30 3710 6306.21
36 2530 2956.39
42 1660 1771.74
48 1230 1125.78
54 964 767.37
60 809 577.27
66 710 471.72
72 641 407.03
Sai $6 Q,,.x 0.7%
Sai s6 ton
uong & 12.6%
R? 75.1%

Hinh 3.5. K&t qua mo phong li tir 1h/25/X - 19h/27/X/2002
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+Tran 1@ 6 tir ngay 7/XI — 10/X1/2002

Q(m"3/s
2100 -
1900 -
1700
1500 -
1300
1100 -
900
700 A

—Qtd
—a— Qtt

Tg(h)

500

24

48

72 96

Tg (h) Qtd (m’/s) | Qtt(m’/s)
6 663 663
12 783 663
18 922 663.76
24 1010 675.36
30 1170 896.77
36 1860 1967.75
42 1680 1909.76
48 1460 1402.32
54 1220 1103.5
60 1050 944.8
66 934 851.91
72 841 798.11
78 782 764.93
84 746 744.17
Sai $6 Q,,.x 5.8%
Sai s6 Tong 71%
lugng
R’ 98.0%

Hinh 3.6. K&t qua md phong li tir 1h/7/XI — 1h/10/X1/2002

+Tran 1a 7 tr ngay 2/X — 8/X/2003

Q(m"3/s)
2500 -

2000

1500

1000 -

500 A

—Qtd
—a— Qtt

Tg ()

20

40

60 80

Tg(h) | Qtd (m’/s) | Qtt(m%s)

6 224 205
12 283 205
18 321 223
24 589 485
28 1200 1618
36 1990 2038
42 1090 1320
48 740 829
54 545 618
60 448 511.8
66 378 451.6
72 341 409.7

Sai $6 Q.. 2.4%

Sa‘hig;g“g 9.4%
R 90.3%

Hinh 3.7. K&t qua md phong li tir 19h/2/X — 13/8/X — 2003
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+Tran 18 8 tir ngay 10/X1I — 18/X1/2003

Q(m"3/s)
5000 -

4500
4000 -
3500 -
3000 A
2500 A
2000 A
1500 A
1000 -
500 A
0

— Qtd
—— Qftt

. T9(h)

150 200

Tir két qua mo phong ctia tdm tran 1d trén luu vuc song Thu Bon ta thdy ring mo

hinh lya chon dd moé phong tuong doi chinh xac dang duong qua trinh 1 trén luu vuc,

Tg (h) Qtd (m’/s) | Qtt(m’/s)
12 193 182
24 310 200.41
36 380 379.45
48 600 474.6
60 750 564.02
72 1480 981.64
84 2620 988.56
96 4510 4382.81
108 2900 2419.68
120 1470 1123.47
132 820 59541
144 560 379.73
156 360 287.33
168 360 244.45
180 330 222.27
192 200 209.6

Sai 56 Q. 2.8%
Sai so tong 23.6%

luong

R* 91.9%

Hinh 3.8. K&t qua md phdng li tir 7/10/XI — 7/18/X1/2003

diéu d6 ching t6 bo thong s6 da lap 1a khd 6n dinh va c6 thé ing dung duoc.

Mo hinh m6 phong tam tran 1d trén luu vuc song Thu Bon cho két qua tuong doi
tot vé dinh (ca vé luong va thoi gian xuat hién). Theo tiéu chuin dénh gi4 sai s6 cla t6

chiic khi tugng thé giéi (WMO) thong qua do hitu hiéu (danh gid theo chi tiéu R?) thi

ca tdm tran i trén déu thuoc loai kha trd 1én (R* déu 16n hon 70%).

Chi tiéu R? dugc xac dinh nhu sau:

Vé6i: F2 =Y (Qig —Qit)*, F2 =Y

Trong d6: Q,y 12 Iuu luong thuc do; Q,, 12 luu lugng tinh todn; Qg 1a luu luong

thuc do tinh trung binh trong thoi ky tinh toén.

R? = il .100%
S (Qid —G)Z

i=1

Tiéu chudn d4nh gid nhu sau:
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40+65% dat
R?> =165%+85% kha
> 85% 10t

Dua vao céc chi tiéu danh gia sai s6 vé dinh, vé luong va do hitu hiéu (bang 3.1)
ta co:
- Vé dinh: sai s6 dao dong tir 0.4 — 5.8%, trung binh 1a 2.2% thuoc loai kha.
- Vé luong: sai s6 dao dong tir 7.1 — 23.6%, trung binh 1a 12.1% thuoc loai tot.
- Chi tiéu R? dao dong tir 71.7 — 98.8%, trung binh 12 89.8 thuoc loai kha.

Béng 3.1. Bang sai s& téng lugng, dinh i va do hitu hiéu R?

o 1 > | 3 | 4 5 6 7 | 8 Sai(s;g)Tb
W (%) 113 | 104 | 82 |141| 126 | 71 | 94 |236]| 121
Qua @) | 07 | 04 | 27 | 23| 07 | 58 | 24 | 28| 22
Qmaxz (%) 0.9 7.1 4

R? (%) 93.9 | 71.7 | 987 | 988 | 75.1 | 980 | 90.3 | 91.9| 89.8

Trén co s& cac tran 1 duoc lua chon da mo phong tot véi thuc trang st dung dat
trén Iuu vuc song Thu Bon, khod luan nay st dung luon cac bo thong s6 mo phong li
nay dé ti€n hanh xay dung kich ban va danh gid anh hudng cta cac diéu kién sir dung
dat dén qua trinh dong chay Id.

3.3. DANH GIA ANH HUONG CUA VIEC KHAI THAC SU DUNG DAT
PEN QUA TRINH DONG CHAY LU TREN LUU VUC SONG THU BON

V6i muc dich 1a danh gia anh hudng cta viéc khai thac luu vuc dé€n qua trinh
dong chay 1, khéa luan nay dua trén viéc phan tich cac diéu kién mat dém tién hanh
xay dung cédc kich ban su dung dat. Qua d6 khao sat va danh gia anh hudng cta viéc su
dung dat dén su hinh thanh dong chay 1i nham phat hién, canh bio vé miic do gidi han
khai thac Iuu vuc. Do khuon kho khod Iuan c¢6 han ché vé thoi gian va tai liéu nén budc
dau chi thir nghiém véi hai loai hinh sir dung dat. Cu thé 1a danh gid qua trinh do thi
hoa va khai th4c rimg. Tir d6 vach ra k& hoach phat trién, khai thc stt dung luu vuc hop
1y, tranh duoc nhitng thiét hai khong dang xay ra doi v6i nén kinh t&€ qudc dan.

3.3.1 Khao sat anh huong cua viéc do thi hoa dén qua trinh dong chay la
trén luu vue song Thu Bon

Tir hién trang ban dau trén luu vuc song Thu Bon ta ti€n hanh tiang dién tich do
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thi doc theo dong song tir ha luu dén thugng luu. Qua trinh tang dién tich do thi héa
duoc tién hanh cu thé nhu sau: ph4t trién do thi trén cdc ving dait thd cu va cac mit
bang qua ban do dia hinh va ban do str dung dat, x4c lap lai bo thong s6, cu thé 1a chi
s6 CN cho cdc phan tir khi st dung dét thay d6i (khu thuong mai va kinh doanh véi
CN=91, n=0.02). Sau d6 ta ti€n hanh thay déi cdc thong s6 CN va n trong cdc file s6
liéu dau vao va ti€n hanh chay lai cho cac tran 1ii dé lua chon trén songThu Bon.

Anh huéng cla viéc tang dién tich do thi héa doc song tir ha Iuu 1én thuong luu
ctia song Thu Bén dén dong chay 1ii dugec miéu ta bang cic quan hé Q, ~F va W~F
duoc thé hién trong céc hinh tir 3.9 dén 3.16. So do thay déi dién tich do thi héa trén
lvu vuc song Thu Bon thé hién nhu sau: hién trang ban dau— XIX, XXI—> XX—
XVIII— XVI, XVII— XII, XIII, XIV, XV—III, V, VI, VII, XIX.

Tir cac hinh 3.9 dén 3.16 ta thay khi dién tich d6 thi hdéa & trén luu vuc tang 1én
thi tong lugng dong chay lii va dinh dong chdy lii ciing tang lén. Piéu d6 phi hop véi
quy luat ctia dong chay trén bé mat luu vuc: ting cudng qud trinh do thi hod ¢6 nghia la
tang dién tich bé mat khong thim dan dén ting dong chay mat (hé s6 CN tang CN=91
va hé s6 nham cla phan tr giam xuong n = 0.02), kha nang tip trung dong chay nhanh,

miic do ton that do thaim giam.

Qmax (m~"3/s) Q mz\x(m3/s) % Dt
2800 - 2125.03 5.53
2600 - 2127.93 10.14
2400 - 2148.00 15.26

2317.00 27.45
2200 -
Hien & % Dt 2438.00 33.40
1€n trang
2000 ' ' ' ' ' 2630.67 39.46
0 10 20 30 40 50
(a) 2667.00 41.13
W (m~3) W (m°) % Dt
11000 - 8444.93 5.53
10500
10000 - 8570.00 10.14

9500 - 8700.00 15.26
9000 - 9689.99 27.45
8500 1 .4~ ran Y0t 10079.91 33.40
8000 ' ' ' ' ' 10573.29 39.46

0 10 20 30 40 50
(b) 10710.00 41.13

Hinh 3.9. Anh hudng ctia dé thi hoa dén qua trinh dong chay trén séng Thu Bén,

a - dinh 1, b - tdng lugng, 1h/17/10 — 7h/19/10-1999
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Q max (m”3/s) Q max(m?/s) % Dt
5600 -
oo 5167.75 5.53
5186.00 10.14
5400 1 5206.00 15.26
5300 1 5443.00 | 27.45
5200 1
I % Dt 5508.00 35.38
5100 ' ' ' ' ' 5537.87 39.46
0 10 20 30 40 il 5547.28 | 41.13
W (m”3) 3
22500 - Wm) | %Dt
19174.50 5.53
21500 - 19420.00 10.14
20500 4 19640.00 15.26
o0 21230.00 27.45
" - %Dt 21800.00 35.38
18500 : : : : . 22023.90 39.46
0 10 20 30 40 50 ®) 22086.76 41.13

Hinh 3.10. Anh hudng cta dé thi hoa dén qua trinh déng chay trén séng Thu Bén, a -
dinh Ii; b - tdng lugng, 7h/28/10 — 19h/30/10-2000

Q max (m”3/s) Q 3 % Dt
8500 - max(m~/s)

8000 6306.21 5.53
2500 / 6360.00 10.14
2000 4 6420.00 15.26
6500 4 7160.00 27.45
6000 1 Hien trang % Dt 7500.00 35.38
5500 . . . . . 7879.05 39.46

0 10 20 30 40 50 7992.92 41.13

(a)

W (m~3) W(m?) % Dt
23000 - 18819.76 5.53
22000 - 18950.00 | 10.14
21000 - 19240.00 | 15.26
20000 - 21398.34 | 27.45
19000 HieYTng % Dt 22033.66 | 35.38
18000 . . . . . 22558.19 | 39.46

0 10 20 30 40 50 (b) 2271229 | 41.13

Hinh 3.11. Anh hudng clia dé thi hoa dén qua trinh dong chay trén séng Thu Bén, (a) -
dinh 18, (b) - t3ng lugng, 1h/25/10 — 19h/27/10-2002
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Q max1 (m”3/s) 3
16100 - Q max1 (m /S) % Dt
14347.14 5.53
15600 - 14414.24 10.14
14559.24 15.60
15100
15537.58 27.45
14600 - 15774.24 34.60
100 Hienang % D 15832.24 39.46
' ' ' ' ' 15853.71 41.13
0 10 20 30 40 50
(a)
A
Q max2 (m”3/s) Q raa(M¥/s) % Dt
7260 1 7191.93 5.53
7250 -
7940 7194.99 10.14
7230 A 7200.79 15.60
72207 241.39 27.45
7910 - 7241. .
7200 - 7250.59 34.60
7190 e trang % Dt 7251.99 39.46
7180 T T T T 1
0 10 20 30 20 50 7253.09 41.13
(b)
W (m”3)
3
118000 - W (m’) % Dt
111573.7 5.53
116000 - 111926.5 10.14
112396.5 15.60
114000 -
116641.6 27.45
112000 - 117526.5 34.60
Hlén trang % Dt 117615.6 39.46
110000 ' ' ' ' ' 117650.1 41.13
0 10 20 30 40 50
(c)

Hinh3.12. Anh hudng ctia do thi hoa dén qua trinh dong chay trén séng Thu Bén, (a) -
dinh 11, (b) - dinh 1d 2, (c) — tdmg ludng, 7h/3/112 — 13h/7/12-1999
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10000 A
9500 +
9000 -
8500 H
8000 -
7500 A
7000 -
6500 -

O max1 (m~3/s)

6000 1 Hién trang

% Dt

5500

10

50

10600 A
10400 ~
10200 A
10000 -
9800 -
9600
9400 -
9200

Q max2 (m”3/s)

1€n trang

% Dt

9000
0

10

50

W (m~3)
76000 A
74000 -
72000 -
70000 -
68000 -
66000 -
64000 -

Hién trang

% Dt

62000
0

10

20

30

40

50

Hinh 3.13. Anh hudng cta dé thi hoa dén qua trinh dong chay trén séng Thu Bén, (a) -

(a)

(b)

(c)

Q aa(mM®s) % Dt
6269.28 5.53
6313.04 10.14
6483.04 14.30
7913.04 27.70
8765.02 32.50
9801.21 39.46
9862.65 41.13
Q uc(m’/s) | % D
9210.79 5.53
9279.61 10.14
9380.61 14.30
10105.61 | 27.70
10296.61 | 32.50
1041024 | 39.46
10413.99 | 41.13
W(m®) % Dt
64060.22 | 5.53
64433.8 10.14
65413.8 14.30
72113.8 | 27.70
73973.8 | 32.50
74876.33 | 39.46
74956.55 | 41.13

dinh 131, (b) - dinh 1di 2, (c) — tdmg Iudng, 7h/20/10 — 19h/23/10-2001
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Q max (m~"3/s) 0 o (75) %D
1967.75 5.53
2400 1 1969.53 10.14
2200 - 1984.44 15.26
2194.98 27.45
2000 1 Hieh trang 2294.78 35.38
1800 S : , : % Dt 2405.86 39.46
0 10 20 30 40 50 2457.42 41.13
(a)

W (m”3) W (m) % Dt
16500 - 14049.14 5.53
16000 1 1411356 | 10.14
15500 - 1425356 | 15.26
19500 1 15366.72 | 27.45
14000 - Hie® trang % Dt 15723.05 35.38
13500 . . . . . 15956.83 | 39.46
0 10 20 30 40 50 b) 16032.14 | 41.13

Hinh 3.14. Anh hudng cla dé thi hoa dén qua trinh dong chay trén séng Thu Bén, (a) -
dinh 1@, (b) - t3ng lugng 1h/7/11 — 1h/10/11-2002

Q max (m~3/s) Q o (M¥s) | % Dt
2700 - 203783 | 5.53
2500 A 2048.00 10.14
2300 2057.00 | 15.26
100 2185.94 | 27.45

Hiendrng i 2310.80 | 35.38
1900 ' ' ' ' 1 2478.29 39.46
0 10 20 30 40 50 @) 2543.38 41.13

W (m"3) W(m) | %Dt
12000 - 891434 | 553
11000 8980.00 | 10.14
10000 - 9090.00 | 15.26

10351.50 | 27.45

9000 1 1S Trang ” Dt 10860.00 | 3538

8000 ' ' ' ' ! 11079.69 | 39.46

0 U L S, 11193.09 | 41.13

Hinh 3.15. Anh hudng clia dé thi hoa dén qua trinh dong chay trén séng Thu Bén, (a) -
dinh Idi, (b) — t8ng lugng, 19h/2/10 — 13h/8/10-2003
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Q max
Q max (m~3/s) (m°Is) % Dt
5200 4382.81 5.53
4800 4403.00 10.14
4437.00 14.60
4400 s o b 4927.42 27.45
én trang 0
2000 | | | | . 5019.43 35.38
0 10 20 30 40 50 5120.63 39.46
(a) 5148.23 41.13
W (m”3) W (m®) % Dt
15500 - 13635.43 5.53
15000 - 13701.00 | 10.14
14500 - 13823.00 | 14.60
14000 - 14950.30 | 27.45
13500 7 e trang % Dt 15144.52 | 35.38
13000 . . . . . 15332.17 | 39.46
0 10 20 30 40 50 ) 15366.09 | 41.13

Hinh 3.16. Anh hudng cla dé thi hoa dén qua trinh dong chay trén séng Thu Bén, (a) -
dinh 1@, (b) — t8ng ludng, 7h/10/11 — 7h/18/11-2003

Tir két qua do thi hoa trén song Thu Bon ta thdy: khi tién hanh tang dién tich do
thi hoa tir 5.53% (dién tich do thi hoa ban ddu) dén khoang 12 — 17% thi gid tri tong
lugng va dinh 1a tang cham, tuy nhién khi dién tich do thi héa vuot qua 17 % & luu vuc
song Thu Bon thi téng luong va dinh dong chdy ting 1én mot cadch dot ngot.

Tir két qua nghién cttu anh hudng clia qua trinh do thi hod, theo kich ban tao ra,
thu dugc trén lIuu vuc song Thu Bon chiing toi ¢6 kién nghi canh bdo d6i véi cac nha
quy hoach va phat trién do thi rang: viéc do thi héa trén luu vuc nay khong duoc vuot
qua ngudng 15% dién tich luu vuc vi néu vuot qua thi s€ lam tang dot ngot qua trinh i
ma hau qua cua né sé gay nén nhiing thiét hai khon ludng vé ngudi va ctia cho nhan
dan trong vung.

Két ludn: Viéc tang qua trinh do thi hod trén luu vuc song Thu Bon dan dén
tang quy mo li lut phi hgp véi 1y thuyét vé su hinh thanh dong chay trén sudn doc
(tang dong chay mait, giam ton that do tham) trén cac luu vuc song. Dic biét khi tang
dién tich do6 thi dén khoang 15% trén luu vuc song Thu Bon thi nguy co xay ra ld 16n,
gay hau qua nghiém trong va vi th€ viéc ph4t trién do thi trén luu vuc phai duy tri &

mot mic do hop 1y dé tranh nhitng tac hai do khai thac qua tai luu vuc.
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3.3.2 Khao sat anh hudng cua ring dén qua trinh dong chay li trén luu vuc
song Thu Bon

Tt hién trang ring ban dau trén luu vuc ta tién hanh tang dan dién tich rung tu
nhién trén luu vuc tr thuong Ivu vé ha luu trén Iuu vuc song Thu Bon. Khi thay déi nhu
vay cdc hé s6 CN va hé s6 nhdm trung binh cta timg phan ti thay doi (CN = 70, n =
0.4). Tién hanh thay cdc hé s6 CN va n vao céc file s6 liéu dau vao va kiém nghiém
cho céc tran 1i da chon trén Iuu vuc Thu Bon. Anh huéng cua viéc tang dién tich ring
tir thuong luu vé ha Iuu cia song Thu Bén dén dong chay Ii duoc khao sdt bang cac
quan hé¢ Q,,..~F va W~F.

Ta tién hanh tang dién tich rung tir hién trang ring ban dau theo so d6: hién
trang ring ban dau — I, II — III, IV, V, VI — VII, VIII, IX, X, XII — XI, XIII,
X1V, XV, XVI - XVII, XVIII, XX — XIX, XXI, XXII —» XXIII, XXIV, XXV. Sau
khi thay déi CN va hé s6 nhdm trung binh phan tir trong cac file s6 liéu ta tién hanh
chay cho hao tran 1ii da chon trén song Thu Bén. Két qua duoc thé hién & céc hinh 3.17
dén hinh 3.24.

Qmax (m~3/s) Qua(m?/s) | % dt
2200 7 Hién trang 2125.03 | 14.7
2100 1 2083.09 | 18.4
2000 + 2065.64 | 23.0
1900 1 2020.26 | 32.3
1800 1958.44 | 45.0
1700 o 1684.65 | 85.1
1600 ; ; : . ' % dt 1664.95 | 94.6

0 20 40 60 80 100 @) 1664.22 100
a
W (m”3) W (m°) % dt

8600 7 ien trang 8444.93 14.7
8400 - 8390.1 18.4
8200 - 8376.62 23.0
8000 8336.03 32.3
2800 - 8273.54 45.0

7939.85 85.1

7600 ' ' ' ' ' % dt 7853.17 | 94.6

0 20 40 60 80 100 ) =95 76 100

Hinh3.17. Anh hudng cha rimg dén qua trinh dong chay trén séng Thu Bén, a -
dinh 16, b - tdng Iugng, 1h/17/10 — 7h/19/10-1999
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g)zrggx _(m"%%m trang Quad(m?/s) | % dt

5167.75 | 14.7
Z;gg ] 5118.68 | 18.4
5088.00 | 23.0
4900 1 5044.72 | 32.3
4800 1 4987.86 | 45.0
4700 - 4740.00 | 85.1

4600 . . . . v % dt 4666.02 | 94.6
0 20 40 60 80 100 4627.00 | 100
(a)

W(m”"3) W (m°) % dt
19400 1 1917450 | 14.7
19200 4 Tllen trang 19131.00 | 18.4
19000 - 19108.00 23.0

19076.00 | 32.3

18800 -
18600 19012.00 45.0
18760.00 85.1
18400 . . . . 1 % dt 18664.41 94.6
0 20 40 60 80 100 18586.81 100

(b)

Hinh 3.18. anh hudng cua rimg dén qua trinh dong chay trén séng Thu Bén, a -
dinh 1; b - t6’ng luong, 7h/28/10 — 19h/30/10-2000

Qmax(m”3/s) Qma(M®/s) | % dt
6350 5 Hién trang 6306.21 14.7
6300 - 6276.1 184
6266.59 23.0
6250 1 6242.25 32.3
6200 - 6226.9 45.0
6196 85.1
1 T T T T 1
- o 20 40 6 s 100 af91 94.9
(a) 6190.3 100
W(m"3) w(m’) | %adt
20000 4 Hién trang 18819.76 14.7

18000 - 18300 18.4
16000 17300 23.0
14000 15700 32.3
15888 1 13200 45.0

8000 9700 85.1

" % dt 8500 94.6

0 20 40 60 80 100 b) 8300 100

Hinh 3.19. Anh hudng cta rirng dén qua trinh dong chay trén song Thu Bén, (a) -
dinh 18, (b) — t3ng lugng, 1h/25/10 — 19h/27/10-2002
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Qmax1(m”"3/s)

14400 -
14200 A
14000 -
13800
13600 -

HIén trang

"% dt

13400

20

100

Qmax2 (m”"3/s)

7195 A
7190 A
7185 A
7180
7175 A
7170 A
7165
7160
7155

Hién trang

7150
0

20

1 % dt
100

W(m"3)
22200 -~

22000 A
21800 ~
21600 -
21400 ~
21200 ~
21000 -

HIén trang

% dt

20800

20

40

60

80

100

Hinh3.20. Anh hudng cla rimg dén qua trinh dong chay trén séng Thu Bén, (a) -

(a)

(b)

(c)

Qmaa(M3/s) | % dt
14347 14.7
14276.82 18.4
14244.19 23.0
14156.58 32.3
14071.01 45.0
13570.9 85.1
13509.98 94.6
13495.53 100
Qmae(M/3) % dt
7191.93 14.7
7185.56 18.4
7181.85 23.0
7175.69 32.3
7170.18 45.0
7162.66 85.1
7159.47 94.6
7155.63 100
w(m®) % dt
21973.52 14.7
21874.31 18.4
21812.86 23.0
21694.61 32.3
21545.71 45.0
21287.16 85.1
21162 94.6
20995.39 100

dinh 1ii1, (b) - dinh 1d 2, (c) - tdmg ludng, 7h/3/12 — 13h/7/12-1999




Qmax1(m”3/s)

6300 -Hién trang
6250 -
6200 -
6150 -
6100 -
6050 -
6000 -

*%% dit

5950 |

100

Qmax2(m”3/s)
5900 -
5800 A
5700 +
5600
5500 A
5400 -
5300 +
5200 H

Hién trang

5100 .

' % dt
100

W(m”3)
66000 -

64000 -
62000 -
60000 -
58000 -
56000

Hién trang

% dt

54000 T

40

60

80

100

(a)

(b)

()

Qumaxa(M3/s) % dt
6269.28 14.7
6251.59 18.4

6244.5 23.0
6223.22 32.3
6191.95 45.0
6036.52 85.1
5989.17 94.6
5966.19 100

Qumaxe(M3/3) % dt
5783.93 14.7
5761.38 18.4
5743.45 23.0
5697.15 32.3
5623.55 45.0
5248.96 85.1
5212.98 94.6
5190.15 100

W (m®) % dt
64060.2 14.7
62580.5 18.4
61730.5 23.0
60696.0 32.3
60231.8 45.0
57842.0 85.1
56864.2 94.6
56161.4 100

Hinh 3.21. Anh hudng cla rimg dén qua trinh dong chay trén séng Thu Bén, (a) -
dinh 1i1, (b) - dinh 16 2, (c) — tdmg Iudng, 7h/20/10 — 19h/23/10-2001
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Qmax(m"3/s) Qmax(M’/s) | % dt
2000 - Hién trang 1967.75 14.7
1955.08 18.4
1950 1950.35 23.0
1900 103903 | 323
1850 1923.27 45.0
1800 - : : . , % dt 1862.07 85.1
0O 20 40 60 8 100 185626 | 946
(a) 1846.3 100

W(m”3) W(m | %dt
14000 4 % 14004.66 18.4
13900 A 13998.06 23.0
13800 - 13975.33 32.3
13700 - 13931.8 45.0
i A L 1366057 o4
0 20 40 60 80 100 ®) 13628.05 100

Hinh 3.22.Anh hudng cta rimg dén qua trinh dong chay trén séng Thu Bén, (a) -
dinh 1@, (b) — t3ng Iugng 1h/7/11 — 1h/10/11-2002

Qmax(m~3/s) Qumax(M’/S) | % dt

y 2037.83 14.7
2100 7 Hier trang 2018.05 18.4
2000 2012.04 23.0
1900 1990.36 32.3
1800 1952.67 45.0
1700 4 . . , , 06 i 1814.20 85.1
0O 20 40 60 80 100 180528 | 94.6
(a) 1800.00 100

W(m*3) W(m’) | %adt
9000 - Hién trang 8914.34 14.7
8800 - 8892.61 18.4
8600 - 8876.58 23.0
8400 - 8848.49 32.3
8200 - 8764.99 45.0
8000 - . . : : L% dit 8368.21 85.1
0 20 40 60 80 100 8258.94 94.6
(b) 8210.24 100

Hinh 3.23. Anh hudng cua rimg dén qua trinh dong chay trén song Thu Ban, (a) -
dinh Iii, (b) — téng lugng, 19n/2/10 — 13h/8/10-2003
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Qmax(m”3/s)
4500
4400
4300
4200
4100
4000

Hién

3900 - .
0 20

40 60

80

' % dt
100

(a)

W(m"3
13800
13600
13400

13200

ién trang

13000 - .
0 20

40 60

80

' % dt
100

(b)

Quma(M’/s) | % dt
4382.81 14.7
4356.06 18.4
4341.33 23.0
4309.21 32.3
4259.55 45.0
4016.31 85.1

3986 94.6
3969.86 100
W (m°) % dt

13635.43 14.7

13632.31 18.4

13629.18 23.0

13597.76 32.3

13412.89 45.0

13271.02 85.1

13200.32 94.6

13160.46 100

Hinh 3.24. Anh hudng cla rirng dén qua trinh dong chay trén séng Thu Bén, (a) -
dinh 1@, (b) — t8ng lugng, 7h/10/11 — 7h/18/11-2003

Béang 3.2. So sanh dinh 1a (Q,.,)

Tran i nggrclirgug 45Q%mr2:‘;(ng so%gixlfézgﬁu 85"7(3 n;:;’mg Qmax £ iém
(m’s) (m’/s) (%) (m’/s) so v6i ban dau (%)

1 2125.03 1958.44 7.84 1684.65 20.72

2 14347.00 14071.01 1.92 1357.09 90.5

3 5167.75 4987.86 3.48 4740.00 8.28

4 6269.28 6191.95 1.23 6036.52 1.26

5 6306.21 6226.90 1.26 6196.00 1.75

6 1967.75 1923.27 1.26 1862.07 5.37

7 2037.83 1952.67 4.18 1814.20 10.97

8 4382.81 4259.55 2.81 4016.31 8.36
Tbri‘;‘;lg 3.12 18.71
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B3ng 3.3. So sanh téng lugng (W)

W W giam W W giam
W rung ] )
Tran 10 . 45% ring sov6iban | 100% rimg | so v6i ban
ban diu (m’) . \
(m?) dau (%) (m?) dau (%)
1 8444.93 8273.54 2.03 7795.76 7.69
2 21973.52 21545.71 1.95 20995.39 4.45
3 19174.50 19012.00 0.85 18586.81 3.06
4 64060.20 60231.80 5.98 56161.4 12.33
5 18819.76 13200.00 29.86 8300.00 55.90
6 14049.14 13931.80 0.84 13628.05 3.00
7 8914.34 8764.99 1.68 8210.24 7.90
8 13635.43 13412.89 1.63 13160.46 3.48
Trung
5.37 11.77
binh

Nhdn xét: Tu viéc thay d6i hién trang rimg trén luu vuc song Thu Bén (hinh
3.17 dén 3.24) ta thdy: khi tang dién tich rimg trén luu vuc song (tir 14.7% ban dau lén
100%) dan dén téng lugng va dinh 1ii gidam xu6ng. Boi vi khi dién tich rimg trén Iuu
vuc tang lén thi hé s6 nham trén bé mat luu vuc ting, hé s6 CN giam, (CN=70, n=0.4).
Do d6, 1am cho luong ton thit dong chdy tang 1én, lugng mua sinh dong chay mat giam
xuong, thoi gian xudt hién dinh cham hon so véi hién tai, dinh 1d trd 1én bet hon.

*Vé dinh lii:

+ Tinh trung binh cho ca tdm tran thi dinh 1 giam khoang 3.12% véi do che
phti ring dat 45% va khoang 18.7% véi do che phu rung dat 85%.

+ Vi riéng ting tran 1d: C6 nhiing tran dinh 1d giam nhi€u so vé6i dinh 1d & hién
trang rung ban dau (tran 1: giam 7.84% véi do che phu rung 45% va 20.72% véi do
che phu rimg 85%). Tuy nhién ciing c¢6 nhiing tran khi tang dién tich rimg thi dinh la
giam khong ddng k€ (nhu tran 2, 4 va tran 5 dinh I giam khoang 1% véi do che pht
45% va khoang tir 1.7 - 3.5 %). Diéu nay c6 thé do nhiéu nguyén nhan, mot trong
nhiing nguyén nhan d6 la viéc tang dién tich rung chua tinh dén nhiing dién tich ma &
d6 khong trong duge rimg hoac chua nghién ctu dén thoi gian su6t hién li (10 ddu mua
va cu6i mua). (Bang 3.2).

*Vé dinh lii:

+ Tinh trung binh cho ca tdm tran thi dinh 1 giam khoang 3.12% véi do che
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pht ring dat 45% va khoang 18.7% véi do che phu rung dat 85%.

+ Véi riéng tung tran 1ii: C6 nhitng tran dinh 1& giam nhiéu so vé6i dinh 1i & hién
trang rung ban dau (tran 1: giam 7.84% véi do che pha ring 45% va 20.72% véi do
che phu ring 85%). Tuy nhién cling c¢6 nhiing tran khi tang dién tich rimng thi dinh 1d
giam khong ddng ké (nhu tran 2, 4 va tran 5 dinh 10 gidm khoang 1% véi do che pha
45% va khoang tir 1.7 - 3.5 %). Diéu nay c6 thé do nhiéu nguyén nhan, mot trong
nhitng nguyén nhan do 1a viéc tang dién tich ring chua tinh dén nhitng dién tich ma &
d6 khong trong duoc rimng hoidc chua nghién citu dén thoi gian suot hién 1d (16 dau mua
va cu6i mua). (Bang 3.1).

* V¢ tong luong:

+ Khi tinh trung binh cho ca tdm tran 1ii thi tongt luong ciling gidm khi tang dién
tich riing trén luu vuc. Tong lugng giam khoang 5.37% véi do che phu ring dat 45% va
11.77% véi d6 che phu ring dat 85%.

+ V6i riéng timg tran 1{i: C6 nhiing tran 1i khi ta ting dién tich rimg thi tong
lugng lai gidam khong dang ké (nhu tran 2, 3 va tran 6 chi trén du6i 1%). Nhung c6
nhitng tran 1i thi t6ng luong lai thay déi mot cach déang ké (khoang 29% so vdi téng
lugng ban dau véi do che phu rung dat 45% va 55% vé6i do che phu rimg dat 85%).
(Bang 3.3).

Do vay, tong luong dong chay va dinh 1i giam xuéng mot cach 16 rét (su giam
dinh 1@ va tong lugng c6 thé khong xudt hién trong cung tran 1i), diéu nay cho thdy
viéc tang dién tich rimg tu nhién trén luu vuc gép phan di€éu hoa dong chay trén luu
vuc, lam giam cuong do va tn xudt 1 lut trén luu vuc. Diél nay rit phu hop véi 1y
thuyét vé vai tro diéu tiét cta ring.

Két ludgn

Rung doéng vai tro hét siic quan trong trong qud trinh hinh thanh dong chay va
dicu tiét 1 lut, nhét 1a d6i véi cdc khu rimg dau ngudn va ring phong hd. Viéc tang
dién tich rimg s& gép phan diéu hoa dong chay trong nam, né lam giam dong chay mat
va tang dong chdy ngdm, tir d6 dan dén lam giam tong lugng, dinh va thdi gian xuat
hién 1d. Ngoai ra ritng con gép phan vao viéc chong x6i mon va rua troi trén bé mat luu
vuc, lam tang do phi nhiéu cta dat va 1am can bang hé sinh thai trén luu vuc.

Do vay, viéc tang dién tich rung trén cac luu vuc 1a mot trong nhitng bién phap
tich cuc va c6 hiéu qua trong viéc phong chong thién tai, 1 lut va chéng 6 nhiém moi

trudng nhat 1a nhitng khu vuc rimg dau nguén va ring phong ho. Diéu nay cang quan
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trong doi v6i mot nuGe ndm & khu vuc nhiét d6i gié miia néng am quanh niam, lugng
mua binh quan tuong doi 16n (khoang 1960 mm nam) va c6 hé thong song ngoi day
dac v6i ché€ do 1i dién bién rat phiic tap tir bac vao nam nhu nudc ta.

Tuy nhién do viéc tang dién tich che phu ctua rung & day dugc ti€n hanh mot
céch co hoc, chua nghién citu k§ nhitng dién tich luu vuc khong thé trong rimg nén két
qua thé hién chua dugc 1o rang 1am. DE nang cao do chinh x4c cla viéc thay doi dién

tich riing thi ta can nghién cttu luu vuec mot cach ky hon.
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KET LUAN
Khoa luan nay da thuc hién dugc mot s6 cong viéc sau:

1. Bu6c dau téng quan dugc cdc mo hinh todn, nhat 12 cic mo6 hinh mua — dong chdy
dé phuc vu sir dung hop 1y tai nguyén dat va nuée trén luu vuc. Véi viec phan tich
uu nhuoc cua ting moé hinh, khod luan nay lua chon mo phan tir hitu han séng dong
hoc mot chiéu dé thir nghiém danh gid viéc sit dung dit dén dong chdy luu vuc
song Thu Bon. Vi phuong phdp c6 vu di€ém 1a xét chi tiét timg phan ti trén luu vuc
va c6 thé dién todn dong chay tir mua cho ting phan tir thong qua viéc 4p dung mo
hinh séng dong hoc mot chiéu nén c6 thé dua day di hon céc thong tin vé mat dém
(ttc 1a thong tin cua hé thong).

2. Di tong quan vé cic phuong phép tinh thim va tim hiéu phuong phap SCS ciing
nhu su phét trién ctia phuong phap nay trong cdc nghién ciu [16, 17, 18, 19, 20,
21, 25, 26, 27].

3. Tim hiéu vé diéu kién dia 1y tu nhién trén luu vuc song Thu Bon, dic diém chung
vé dia hinh dia mao, dia chat thé nhudng, 16p phli thuc vat, mang lu6i thuy van va
tinh hinh nghién ctu.

4. Sk dung bo thong s6 da dugc t6i uu hoé cho luu vue song Thu Bon dé dénh gid anh
hudng cua viéc khai thac luu vue dé€n qua trinh dong chay 1i trén luu vuc nay. Véi
bo thong s6 da dugc t6i wu nay, ti€n hanh kiém chitng cho cac kich ban khic nhau
v€ anh cua d6 thi hod va anh hudng cua khai thac ring dén dong chay li trén luu
vuc song Thu Bon.

5. Khao sat anh hudng ctia do thi héa dén qua trinh dong chay trén luu vuc song Thu
Bon. Tir hién trang dan cu ban dau trén luu vuc, tién hanh thay phan dién tich cta
céc phan tir nam doc song tir ha luu t6i thugng luu (thuan loi vé giao thong, dia
hinh tuong déi bing phing) bing phan dién tich do thi héa (v6i CN =91 va n =
0.02). Sau khi thay d6i hé s6 CN va hé s6 nham trung binh ctia phan tir trong file so
liéu, ti€n hanh chay mo hinh, két qua thu dugc thé hién trong céc hinh tr 3.9 dén
3.16 cho thay, khi tang dién tich do thi héa lén thi téng luong va dinh i ting lén
do ty 1é bé mat khong tham tang 1én, 1am ting dong chay mat va giam dong chay
ngam, thoi gian xuét hién 1a tang 1én. Khi ti 1& dién tich do thi héa trén luu vuc
vuot qua 20% so véi dién tich luu vuc thi téng luong va dinh il ting 1én dot ngot.

Tur két qua nay chung toi dua ra kién nghi ring dé ddm bdo an toan cho dan cu va

- 60 -



céc cong trinh & trén luu vuc thi ti 1& phat trién do thi héa trén luu vuc song Thu
Bon khong duoc vuot qua 15 % dién tich.

. Khao sét anh hudng cua ring dén qua trinh dong chay trén luu vuc song Thu Bon.
Tir dién tich rimg tu nhién ban dau, tién hanh ting dan dién tich cta ching tur
thuong luu vé ha luu trén Iuu vuc song Thu Bon. Két qua dugc thé hién trong cic
hinh tir 3.17 dén 3.24. Két qua nay cho thdy khi dién tich rimg tang lén thi tong
luong, dinh 1a giam va thoi gian xuat hién cham lai. B6i vi khi tién hanh tang dién
tich rimg 1am tang hé s6 nhdm bé mat luu vuc dan dén lam giam dong chay mait va
tang dong chay ngam. Do vay, riing c¢6 vai tro rat quan trong d6i véi qua trinh dong
chay trén lIuu vuc 1a gép phan diéu hoa dong chay, 1am cudng do va thoi gian xuat
hién cac tran 14 giam. Ngoai ra ring con gép phan chong x46i mon va rira troi trén
bé mat luu vuc, ting do phi nhiéu cta dit va 1am can bang hé sinh théi. Day 1a mot
bién phép tich cuc va c¢6 hiéu qua gép phan phong chong li lut trén cac luu vuc

A

song.
Tir cdc minh ching trén cho thay bét cit mot tic dong nao ciia con ngudi 1én bé mat
luu vuc cling dén dén su thay doi qud trinh dong chdy. Do vay dé dam bdo su ph4t
trién bén ving clia tu nhién can cén trong trong viéc khai thac lvu vuc, duy tri dugc

kha nang tai tao cta tu nhién.

-61 -



10.

1.

12.

13.

14.

TAI LIEU THAM KHAO

1. TIENG VIET
Luong Tuan Anh, 1996. Mét mé hinh mo phong qud trinh mua — dong chady trén
cdc luu viec vita va nho ¢ Mién Bdc Viét Nam. Luan dn PTS Dia ly , Ha Noi.
Bdn do dia hinh tinh Qudng Nam, Da Ndng, 2000. Téng cuc Dia chinh.
Bdn do hién trang sit dung ddt tinh Qudng Nam, Pa Ndng, 2000. Téng cuc Dia
chinh.
Bdn do mang ludi thuy van va phdn bo cdc tram khi tuong, thuy van tinh Qudng
Nam, Pa Ndng, 2000. Téng cuc Dia chinh.
Bdn do riing tinh Qudng Nam, Da Ndng, 2000. Téng cuc Dia chinh.
Nguyén Van Cu va nnk., 1999. Nghién citu hién trang, budc ddu xdc dinh nguyén
nhan lii lut cdc tinh ving Nam Trung B¢ (ti Da Ndng dén Binh Thudn) va dé xudt
co s6 khoa hoc cho cdc gidi phdp khdc phuc. Béo cdo téng két dé tai KHCN cép
Trung tam KHTN&CNQG, Ha Noi.
Bui Vin Diic, Vi Van Tuan, Luong Tuan Anh, 2000. Cdc mé hinh todn vé mua -
dong chdy. Giéo trinh chuyén dé bac tién si. Vién Khi tuong thuy van, Ha Noi.
Pham Quang Huy, 2004. Ddnh gid dnh huong khai thdc su dung ddt dén dong
chdy lii luu vic song Vé va song Tra Khiic bang moé hinh phdn tit hitu han séng
dong hoc va phuong phdp SCS. Khoa luan tot nghiép.
Nguyén Hitu Khai, Nguyén Thanh Son, 2003. M6 hinh todn thuy vdn, NXB
DHQGHN, Ha Noi.
Nguyén Thanh Son, Luong Tuén Anh, 2003. dp dung mé hinh thuy déng hoc cdc
phdn ti hitu han mé td qud trinh dong chdy luu vuc. Tap chi khoa hoc PHQGHN,
Khoa hoc Ty nhién va Cong nghé, T.XIX, Nol, Ha Noi.
Nguyén Thanh Son, Ngo Chi Tuan, 2004. Két qud moé phong li bang mo hinh
soéng dong hoc mot chiéu luu vuc song Vé. Tap chi khoa hoc PHQGHN, Khoa hoc
Tu nhién va Cong ngh¢, T.XIX, Nol, Ha Noi.
Pham Héng Théi, Ung dung mé hinh phdn tit hitu han séng dong hocva phiong
phdp SCS mé phdng qud trinh mua - dong chdy luu vicc song Thu Bon - tram
Noéng Son. Khoa luan tot nghiép.
Ng6 Chi Tuan, 2003. Ung dung mé hinh phdn tit hitu han séng dong hoc ddnh gid
tdc dong cua su dung ddt dén dong chdy luu vuc song Tra Khiic. Khod luan tot
nghiép.
Tran Tuét, Nguyén Dac Nhat, 1980. Khdi qudt dia ly thuy vdn song ngoi Viét
Nam. Téng cuc KTTV.

-62 -



15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

Ven Techow, Thuy vdn ting dung, Nha xuat ban Gido Duc — 1994,

2. TIENG ANH
Alish Pandey, V.M. Chowdary, B.C. Mal and P.P. Dabral; Estimation of runoff
agrialtural natershed using SCS Curve Number and Geographic Information
System; Map India Conference 2003 @ Gisdeverlopment.net, All rights resevved.
AndrzejCiepielowski', Jo’zep Wo’jcik?, Kazimierz Banasik'. Adaptation of unit
hydrograph method to the conditions in Polish forests.
Bofoyu, Theoretial Justification of SCS method for runoff Estimation; Journal of
Irrigation and rainage engineering/ November/ December 1998.
BSE 472 — 2004, Chaper I Runoff.
Chanadana Gangodagamage; BSc. (Eng), PG Dip (Remote Sensing and GIS), AM
(IESL); Arthur C Clarke Center for Modern Technologies. Katubedda, Sri Lanka.
Hydrological Modeling Using Retome Sensing and GIS. Paper procesented at the
22" Asian Conference on Remote Sensing, 5 - 9 Novenber 2001, Singapore.
E. Symeonakis, S. Koukoulas, A. Calvo — Cases, E. Armnau — Rosalen and 1.
makris. A landuse change and land degradation stady in Spain and Greece using
remote sensing and GIS. Commision VII, WG VII/4.
Fouad H. Jaber, Rabi H. mohtar". Stability and accuracy of finite element schemes
for the one-dimensional wave solution. Advandes in Water Resources (2002).
George E. Blandford and Michael E. Meadows. Finiti Element Simulation of
Nonlinear Kinematic Surface Runoff. Journal of Hydrology, 119 (1990) 335 —
356.
Lashman Nandagiri, Callibrating Hydrological Models in unggaged Basins-
Possible use of Areal Evapotran Siration Instead of Stream Flows. Depastment of
Applied Mechanics & Hydraulics National Institue of Techlonogy Karataka,
Surathkal Srinivasnaga P.O, Karnataka, India 575025 (I and @ rocketmail.com).
Revlew DRAFT, SCS Hydrologic Method, September 2004. ISWM Dwsign
Manual for Development/Redevelopment.
Steve W. Lyon, M. Todd Walter, Pierre Ge’rard — Marchant and Tammo S.
Steenhuis®. Using a topographic index to distribute variable source area runoff
predicted with the SCS curve-number equation. Hydrological Processes, Hydro
Process. 18, 2757-2771 (2004).
Tammos, Steenhuis, Michael Winchell, Tane Rossing, Tames A.Zollweg and
Micheal F. Walter. SCS runoff Equation Renisited for Variable- Source Runoff
Areas. Journal of Irrigation and Prainage engineering (Mary/ June 1995).

-63 -



Phu luc 1: Mua thoi doan tai cac tram Nong Son, Giao Thuy, Hiép Pirc

PHU LUC

+ Mua thoi doan sau gio tu 1h ngay 17/X — 7h ngay 19/X nam 1999

X . Mua
Neay 8lo Nong Son Giao Thuy Hiép Duc

1 24.3 43.6 10.5
7 375 33.0 60.0

17 13 9.7 7.2 36.2
19 2.4 1.7 1.7
1 8.8 5.6 6.0
7 3 1.7 1.8

18 13 0 0.2
19 0 0.4 0.5
1 15 4.7 0.3

19
7 7.7 16.2 9.3

+ Mua thoi doan sau gio tu 7h ngay 3/XII — 7h ngay 7/XII nam 1999

. Mua
Nedy Gio
Nong Son Giao Thuy Hiép Duc
3 7 43.5 92.4 23.0
13 106.0 138.0 126.8
19 211.7 28.7 207.8
4 1 71.9 6.5 109.2
7 144.6 11.5 158.1
13 56.5 2.0 29.6
19 1.9 3.5
5 1 29.5 9.0 53.5
7 55.6 5.1 66.1
13 42.2 1.2 43.5
19 134 3.1 18.3
6 1 14.0 10.6 15.0
7 10.0 6.2 10.4
13 7.2 1.3 9.8
19 2.0 0.3 7.6
7 1 2.7 1.6 10.8
7 2.1 1.0 4.6
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+ Mua thoi doan sdu gio tu 7h ngay 28/X — 19h/30/X nam 2000

+ Mua

+ Mua

Ngdy Gio _ Mua__ ——
Nong Son Giao Thuy Hiép buc
28 7 58.9 131.0 60.3
13 106.2 225.7 87.8
19 2425 23.7 91.0
29 1 2.6 1.2
7 2.1 0.4 6.0
13 0.0 1.0
19 0.0
30 1 0.0 0.3 20.0
7 0.5 1.0 0.0
13 0.0 1.5
19 1.6
thoi doan sau gio tr 7h ngay 20/X — 19h ngay 23/X nam 2001
Ngy Gid Mua :
Nong Son Giao Thuy Hiép Diic
20 7 77.2 73.2 101.5
13 165.4 56.3 84.8
19 1.1 0.2 2.5
1 36.3 12.7 24.5
21 7 6.6 3.6 15
13 14.3 0.4 18.0
19 47.3 51.2 37.5
1 92.0 73.4 71.6
22 7 54.4 18.8 37.5
13 10.1 0.3 3.2
19 0.0 0.5
1
23 7 0.3 3.3
13 0.0 0.7
19 38.5 4.7 26.7
thoi doan sdu gio tr 1h ngay 25/X — 19h ngay 27/X nam 2002
. Gio _Mua_ .
Ngay Nong Son Giao Thuy Hiép Dic
o5 325 28.3 13.5
5.6 3.7 65.0
13 38.1 2.1
19 106.0 28.2 221.9
26 1 11.3 45.6
7 12.2 8.7 14.1
13 0.0 8.0
19 0.0 12.3 1.6
27 0.0 2.3
0.0 0.6
13 0.0
19 0.8 0.0
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+ Mua thoi doan sdu gio tu 1h/7/X1 — 1h/10/XI nam 2002

+ Mua

Mua
Ngay Gio
Nong Son Giao Thuy Hiép buc
1 23.6 8.5
; 7 2.1 3.8 39.5
13 9.3 18.7
19 21.1 7.4 57.3
1 0.8 0.3
7 0.2 0.4 1.2
8
13
19 0.7
1 0
7 2.4 0.0
9
13 0
19 0.2 2.0
10 1 1.2

thoi doan sdu gio tu 1

9h ngay 2/X — 13h ngay 5/X nam 2003

Ngay | Gio Mua_ :
Nong Son Giao Thuy Hiép Diic

2 19 20.8 5.2 28.3
1 11.4 9.0

3 7 27.8 47.7 50.4
13 34.9 23.4
19 7.8 14 67.9
1

4 7 0.3 2.2
13 2.0
19 9.0 0.4 2.1
7 6.0

5 13 2.5 1.0 8.4
19 0.0
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+ Mua thoi doan sdu gio tu 7h ngay 10/XI — 7h ngay 18/XI nam 2003

Mua
Ngay Gio
Nong Son Giao Thuy Hiép Dic
7 0.0 5.2 0.0
10 13 9.4 6.7
19 3.3 1.6 14.1
1 13.3 29.3
1 7 29.5 16.8 51.8
13 0.1 0.2
19 1.8 0.3 10.0
1 1.5
I 2.6 0.4 2.7
12
13 14.8 1.5
19 194 9.2 28.0
1 7.5 5.3
I 20.2 7.2 10.1
13
13 10.3 1.4
19 14.9 8.3 8.2
1 38.0 29.7
14 7 74.4 16.5 86.5
13 16.4 9.7
19 1.8 14.5
1 0.0
7 6.3 5.3 3.0
15
13 0.0
19 0.7
1
7
16
13
19
1
7 1.4
17
13 1.2 2.0
19 7.6 4.4 2.9
1 0.8 14
18
7 2.1 0.3
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Phu luc 2: Luu luong cua tam tran li theo gio tai tram Nong Son

Tg (h) | Qu(m%s) | Qa(m?/s) | Qs(m®/s) | Qu(ms) | Qs(M?/s) | Qe(M°/s) | Q7(m’/s) | Qe(m’/s)
6 234 2460 858 1250 261 663 224 193
12 342 3760 1200 3000 604 783 283 310
18 1100 7660 2490 5800 2070 922 321 380
24 2140 10450 5310 6130 6350 1010 589 600
30 1710 14400 3390 3600 3710 1170 1200 750
36 1270 8760 2000 2790 2530 1860 1990 1480
42 940 7050 1470 4990 1660 1680 1090 2620
48 730 5250 1250 8600 1230 1460 740 4510
54 580 5300 1150 6180 964 1220 545 2900
60 480 7450 934 4800 809 1050 448 1470
66 7130 840 3320 710 934 378 820
72 5620 2130 641 841 341 560
78 4280 1490 782 360
84 3430 1120 746 360
90 2910 937 330
96 2640 200
102 2530
Trong do:

Q, 1a Iuu lugng cua tran 1d tir tr 1h ngay 17/X — 7h ngay 19/X nam 1999.

Q, 1a Iuu lugng cua tran 1i tir 7h ngay 3/XII — 7h ngay 7/XII nam 1999.

Q, la luu lugng ciia tran 1 tir 7h ngay 28/X — 19h/30/X nam 2000.

Q, 1a luu lugng cua tran i tir 7h ngay 20/X — 19h ngay 23/X nam 2001.

Qs 1a luu lugng cua tran i tir Th ngay 25/X — 19h ngay 27/X nam 2002.

Qg 12 luu lugng cua tran 1d tr 1h ngay 7/X1 — 1h ngay 10/XI nam 2002.

Q; 1a luu lugng cua tran 1d tr 19h ngay 2/X — 13h ngay 5/X nam 2003.

Qg 1a Iuu lugng cua tran 1i tir 7h ngay 10/XI — 7h ngay 18/XI nam 2003.
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Phu luc 3: Chuong trinh tinh va file so liéu

* Chuong trinh tinh (so do khoi)

Nhap s6 liéu mua i, s6 luong song, cac thong s di€u

khién chuong trinh (3, At ...).Nhap s6 liéu cac phan tir song i
(B,, 1,4 ...).Nhap s6 liéu phan tir cac dai trai va phai tuong tng
phan tir song thiti (B, D, CN, S ...)

A

t=t0

\ 4

Tinh lugng mua hiéu qua ctia ciac phan tir suon doc i

v

Dién todan dong chay sudn doc theo séng dong hoc,phuong

phéap phan tir hitu han

A 4

Dién todn dong chay trong song theo séng dong hoc, c6 dong

chay khu gitta tinh tir dong chay suon doc

A 4

Lién két cac song i

A 4

Dong chay dau ra

Pung

t<T t=t+At

Sai

Hinh3.4. Sd d6 khai cia chudng trinh md phong dong chay
theo phudng phap phan ti hitu han séng dong hoc
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* File s0 liéu
25 0.0001 20 11 60 100 2
06 12 18 24 30 36 42 48 54 60
0 10.570.5106.7 108.4 114.4116.2116.4 116.9 117.2 126.5
1 songl (song 1 trong ban do) so dai

0 song do vao

20 do rong cua song ung voi tung dai

1.5 do doc mai kenh

16700 chieu dai doan long dan cua dai
0.1257 do doc doan long dan cua dai

1 so phan tu trai

1 so phan tu phai

0.06 do nham song

12174.36 chieu rong left cua cac phan tu thuoc dai 1
11558.82 chieu rong right cua cac phan tu thuoc dai 1
3900 chieu dai left cua cac phan tu thuoc dai 1

1700 chieu dai right cua cac phan tu thuoc dai 1

0.352 he so nham left cua cac phan tu thuoc dai 1
0.348 he so nham right cua cac phan tu thuoc dai 1
77 he so CN left cua dai 1

77 he so CN right cua dai 1

0.4116 do doc left cua cac phan tu thuoc dai 1
0.4301 do doc right cua cac phan tu thuoc dai 1

2 song?2 (song2 trong ban do) so dai

0 so song do vao song 2

20 25 chieu rong cua song ung voi tung dai
1.51.5 do doc mai kenh

9600 7600 chieu dai doan long dan cua dai
0.099 0.0329 do doc doan long dan cua dai
11 so phan tu trai

11 so phan tu phai

0.08 0.07 he so nham long song

5659.02 do rong pt trai dai 1

6630.3 phai

6100 chieu dai pt trai dai 1

3300 phai

0.331 do nham pt trai dai 1

0.334 phai

71.13 CN pt trai dai 1

66.15 phai

0.3491 do doc pt trai dai 1

0.3491 phai

4860 rong trai 2

6388.89 rong phai 2

9000 dai trai 2

3600 dai phai 2

0.34 nham trai 2

0.311 nham phai 2

75.63 CN trai 2

71.31 CN phai 2

0.3958 doc trai 2

0.339 doc phai 2

1 song3 (song3 trong ban do)  so dai

2

12 song do vao

30 do rong cua song ung voii tung dai
1.5 do doc mai kenh

11100 chieu dai doan long dan
0.0108 do doc doan long dan

1 so phan tu trai
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1 so phan tu phai

0.07 do nham long song
7000 rong pt trai dai 1
7252 phai 1

2500 dai pt trai dai 1
2500 phai 1

0.3 nham pt trai dai 1
0.306 phai dai 1
72.5 CN pt trai dai 1
74.7 phai 1

0.3233 do doc pt trai dai 1
0.2454 phai dai 1

1 song4 (song4 trong ban do)
0

35

1.5

12000
0.1433

1

1

0.08
9342.86
8195.78
2100

7100

0.331

0.352

70.7

75.6
0.4812
0.4859

1 song 5 (song5 trong ban do)
2

34

35

1.5

2000

0.065

1

1

0.08
1763.13
976.36
1600

1100

0.3

0.3

65.14
65.38
0.3491
0.3491

2 song 6 (song6 trong ban do)
0

3035
1.51.5
7500 10100
0.1093 0.0327
11

11

0.09 0.08
4633.33
5812.9
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3000

3100

0.392

0.319

66.83

68.71

0.3465
0.3402

5487

5150

5400

6600

0.338

0.31

67.32

67.17

0.227
0.3069

2 song7 (song7 trong ban do)
2

56

3540

1.51.5

6100 7300
0.0082 0.0007
22

11

0.08 0.07
6371.93 6027.94
5339.394
5700 6800
3300

0.307 0.316
0.344

71.26 68.01
68.01

0.357 0.3573
0.349
5262.963 5815
6345.33
2700 4000
1500

0.327 0.367
0.3

75.96 70.11
67.11

0.3491 0.3491
0.3491

1 song 8 (song 8 trong ban do)
0

35

1.5

18800
0.0481

1

1

0.08

12100
17142.31
2600

2600

0.373
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0.35
67.93
68.2
0.3491
0.3491

1 song 9  (song 9 trong ban do)
2

78

40

1.5

2400
0.0021

1

1

0.09
1529.524
1691.923
2100
2600

0.3

0.3

67.81
66.03
0.3491
0.3491

2 song 10 (song 10 trong ban do)
0

40 45
1515
11600 9800
0.0724 0.0173
11

11

0.1 0.09
6068.6
9560.38
8600
5300
0.357
0.365
74.66
75.74
0.3491
0.3491
8481.58
7768.75
3800
3200
0.315
0.322
69.47
74.65
0.3491
0.3491

1 songll (songll trong ban do) so dai
2

910 so song do vao songl 1

45 chieu rong cua song ung voi tung dai
1.5 do doc mai kenh

4600 chieu dai doan long dan cua dai
0.0011 do doc doan long dan cua dai
1 so phan tu trai
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1 so phan tu phai

0.07 he so nham long song
3689.65 do rong pt trai dai 1
2877.06 phai

2900 chieu dai pt trai dai 1
1700 phai

0.3 do nham pt trai dai 1

0.3 phai

71.01 CN pt trai dai 1

66.49 phai

0.3491 do doc pt trai dai 1
0.3491 phai

1 songl?2 (songl2 trong ban do) so dai
0 so song do vao song 12
30 chieu rong cua song ung voi tung dai
1.5 do doc mai kenh
15300 chieu dai doan long dan cua dai
0.0389 do doc doan long dan cua dai
1 so phan tu trai

1 so phan tu phai

0.07 he so nham long song
12634.62 do rong pt trai dai 1
9964.86 phai

2600 chieu dai pt trai dai 1
3700 phai

0.35 do nham pt trai dai 1
0.307 phai

68.08 CN pt trai dai 1

68.18 phai

0.3513 do doc pt trai dai 1
0.3779 phai

1 songl3 (songl3 trong ban do) so dai
2

1112 so song do vao song 13

40 chieu rong cua song ung voi tung dai
1.5 do doc mai kenh

3100 chieu dai doan long dan cua dai
0.0016 do doc doan long dan cua dai

1 so phan tu trai

1 so phan tu phai

0.08 he so nham long song
1428.57 do rong pt trai dai 1

2497.92 phai

2800 chieu dai pt trai dai 1

4800 phai

0.3 do nham pt trai dai 1

0.3 phai

72.35 CN pt trai dai 1

74.62 phai

0.4654 do doc pt trai dai 1

0.4868 phai

2 songl4 (songl4 trong ban do) so dai

0 so song do vao song 14

3035 chieu rong cua song ung voi tung dai
1515 do doc mai kenh

7500 9400 chieu dai doan long dan cua dai
0.0667 0.0021 do doc doan long dan cua dai
11 so phan tu trai

11 so phan tu phai

0.08 0.07 he so nham long song
6175.5 do rong pt trai dai 1

4983.5 phai
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4500 chieu dai pt trai dai 1

10300 phai

0.308 do nham pt trai dai 1
0.303 phai

71.94 CN pt trai dai 1
72.12 phai

0.3491 do doc pt trai dai 1
0.3825 phai
4733.96 rong trai 2

7473.77 rong phai 2

5300 dai trai 2

6100 dai phai 2

0.347 nham trai 2

0.31 nham phai 2

77 CN trai 2

74.14 CN phai 2

0.3492 doc trai 2

0.3499 doc phai 2

1 songl5 (songl5 trong ban do) so dai
2

13 14 so song do vao song 15
45 chieu rong cua song ung voi tung dai
1.5 do doc mai kenh

7000 chieu dai doan long dan cua dai
0.0007 do doc doan long dan cua dai
1 so phan tu trai

1 so phan tu phai

0.07 he so nham long song
5759.3 do rong pt trai dai 1

2901.9 phai

2700 chieu dai pt trai dai 1

1600 phai

0.31 do nham pt trai dai 1

0.3 phai

77.07 CN pt trai dai 1

75.2 phai

0.3617 do doc pt trai dai 1

0.3602 phai

3 songl6 (songl6 trong ban do) so dai

0 so song do vao song 16

30 35 40  chieu rong cua song ung voi tung dai
1.5 1515 do doc mai kenh

12600 5400 8300 chieu dai doan long dan cua dai
0.0325 0.0074 0.0066 do doc doan long dan cua dai

111 S0 phan tu trai
111 s0 phan tu phai
0.09 0.08 0.07 he so nham long song
8438.2 do rong pt trai dai 1
7418.7 phai

3400 chieu dai pt trai dai 1
4800 phai

0.317 do nham pt trai dai 1
0.3 phai

68.75 CN pt trai dai 1
70.54 phai

0.5237 do doc pt trai dai 1
0.5041 phai
7078.95 rong trai 2

3690.2 rong phai 2

7600 dai trai 2

5100 dai phai 2

0.345 nham trai 2
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0.307
69.4
72.9
0.5129
0.4778
6187
4090.9
7700
5500
0.317
0.3
72.88
70.65
0.4695
0.492

3 songl7 (songl7 trong ban do)

2

1516
354045
151515

10500 10400 13400
0.0005 0.0005 0.0004

111

122

0.07 0.08 0.09
22438.89
6872.97

1800

7400

0.323

0.309

76.14

69.85

0.4507
0.4912
6714.28
6846.67 7635.3
5600

7500 5100
0.327
0.30.319
73.45

72.98 65.09
0.4945

0.4064 0.5117
6482.14
4738.9 6706.7
5600

5400 6000
0.322

0.316 0.337
71.53
72.9372.11
0.292

0.3444 0.2423

4 songl8 (songl8 trong ban do)

nham phai 2
CN trai 2
CN phai 2
doc trai 2
doc phai 2
rong trai 3
rong phai 3
dai trai 3
dai phai 3
nham trai 3
nham phai 3
CN trai 3
CN phai 3
doc trai 3
doc phai 3
so dai
so song do vao song 17

chieu rong cua song ung voi tung dai
do doc mai kenh
chieu dai doan long dan cua dai
do doc doan long dan cua dai
S0 phan tu trai
so phan tu phai
he so nham long song
do rong pt trai dai 1
phai
chieu dai pt trai dai 1
phai
do nham pt trai dai 1
phai
CN pt trai dai 1
phai
do doc pt trai dai 1
phai
rong trai 2
rong phai 2
dai trai 2
dai phai 2
nham trai 2
nham phai 2
CN trai 2
CN phai 2
doc trai 2
doc phai 2
rong trai 3
rong phai 3
dai trai 3
dai phai 3
nham trai 3
nham phai 3
CN trai 3
CN phai 3
doc trai 3

so dai

0 so song do vao song 18

30354045 chieu rong cua song ung voi tung dai
15151515 do doc mai kenh

26800 8800 8500 7800 chieu dai doan long dan cua dai

0.0116 0.0011 0.0012 0.0013

5111

do doc doan long dan cua dai
so phan tu trai

-76 -



1111 so phan tu phai

0.09 0.08 0.07 0.07 he so nham long song
20077.27 20779.31 22848.39 21236.36 15666.67 do rong pt trai dai 1
13010.34 phai

2200 2900 3100 2200 3300 chieu dai pt trai dai 1
5800 phai

0.30.30.306 0.311 0.312 do nham pt trai dai 1
0.312 phai

71.3973.09 72.71 73.13 73.85 CN pt trai dai 1
74.26 phai

0.4297 0.4033 0.3623 0.3493 0.3647 do doc pt trai dai 1
0.3703 phai

8710.9 rong trai 2

8041 rong phai 2

5500 dai trai 2

9500 dai phai 2

0.312 nham trai 2

0.313 nham phai 2

75.03 CN trai 2

75.02 CN phai 2

0.4735 doc trai 2

0.3747 doc phai 2

5577.55 rong trai 3

9998.6 rong phai 3

4900 dai trai 3

7000 dai phai 3

0.346 nham trai 3

0.316 nham phai 3

69.46 CN trai 3

70.48 CN phai 3

0.3327 doc trai 3

0.3574

4559.26 rong trai 4

7296.15 rong phai 4

2700 dai trai 4

5200 dai phai 4

0.34 nham trai 4

0.303 nham phai 4

68.24 CN trai 4

74.69 CN phai 4

0.3407 doc trai 4

0.46

1 songl9 (songl9 trong ban do) so dai

2

17 18 so song do vao song 2

45 chieu rong cua song ung voi tung dai
1.5 do doc mai kenh

8400 chieu dai doan long dan cua dai
0.0006 do doc doan long dan cua dai

1 so phan tu trai

1 so phan tu phai

0.08 he so nham long song

4282.2 do rong pt trai dai 1

9120.3 phai

4500 chieu dai pt trai dai 1

7400 phai

0.307 do nham pt trai dai 1

0.302 phai

71.91 CN pt trai dai 1

73.98 phai

0.4171 do doc pt trai dai 1

0.2749 phai

_77 -



3 song20 (song20 trong ban do) so dai

0 so song do vao song 20
253035 chieu rong cua song ung voi tung dai
151515 do doc mai kenh

12600 8600 6300 chieu dai doan long dan cua dai
0.0317 0.0023 0.0024 do doc doan long dan cua dai
111 so phan tu trai

422 so phan tu phai

0.08 0.07 0.07 he so nham long song
8136.6 do rong pt trai dai 1

7057.4 8190.6 10095.8 8824.53 phai
4100 chieu dai pt trai dai 1

4700 3200 4800 5300 phai

0.315 do nham pt trai dai 1

0.318 0.307 0.311 0.308 phai
75.04 CN pt trai dai 1

70.24 72.13 71.06 72.64 phai
0.3491 do doc pt trai dai 1

0.461 0.3759 0.3754 0.369 phai
6922.97 rong trai 2

7186.96 6922.39 rong phai 2

7400 dai trai 2

4600 6700 dai phai 2

0.301 nham trai 2

0.315 0.304 nham phai 2

76.78 CN trai 2

72.1375.49 CN phai 2

0.3491 doc trai 2

0.4469 0.3757 doc phai 2

4788.64 rong trai 3

5352.27 5789.87 rong phai 3

4400 dai trai 3

8800 7900 dai phai 3

0.3 nham trai 3

0.331 0.326 nham phai 3

72.2 CN trai 3

73.33 74.09 CN phai 3

0.3491 doc trai 3

0.516 0.4735 doc phai 3

1 song2?1 (song21 trong ban do) so dai

2

19 20 so song do vao song 2

45 chieu rong cua song ung voi tung dai
1.5 do doc mai kenh

12700 chieu dai doan long dan cua dai
0.0004 do doc doan long dan cua dai

1 so phan tu trai

1 so phan tu phai

0.07 he so nham long song

6443.64 do rong pt trai dai 1

8774.5 phai

5500 chieu dai pt trai dai 1

5500 phai

0.307 do nham pt trai dai 1

0.302 phai

73.33 CN pt trai dai 1

74.34 phai

0.3493 do doc pt trai dai 1

0.3686 phai

2 song22 (song22 trong ban do) so dai

0 so song do vao song 22

3540 chieu rong cua song ung voi tung dai
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1.51.5

10200 10300
0.0461 0.0029
11

do doc mai kenh
chieu dai doan long dan cua dai
do doc doan long dan cua dai
so phan tu trai

21 so phan tu phai

0.08 0.07 he so nham long song
4056.1 do rong pt trai dai 1

592222 5194.3 phai

4100 chieu dai pt trai dai 1

5400 3500 phai

0.331 do nham pt trai dai 1

0.338 0.357 phai

75.04 CN pt trai dai 1

72.78 69.91 phai

0.5237 do doc pt trai dai 1

0.5207 0.4804 phai

8024.4 rong trai 2

8370 rong phai 2

4100 dai trai 2

3000 dai phai 2

0.319 nham trai 2

0.345 nham phai 2

75.24 CN trai 2

70.21 CN phai 2

0.3796 doc trai 2

0.3499 doc phai 2

1 song23 (song23 trong ban do) so dai

2

2122 so song do vao song 2
50 chieu rong cua song ung voi tung dai
1.5 do doc mai kenh

5100 chieu dai doan long dan cua dai
0.001 do doc doan long dan cua dai

1 S0 phan tu trai

1 so phan tu phai

0.07 he so nham long song

3381.9 do rong pt trai dai 1

2939.3 phai

2100 chieu dai pt trai dai 1

2900 phai

0.347 do nham pt trai dai 1

0.35 phai

76.28 CN pt trai dai 1

74.17 phai

0.5231 do doc pt trai dai 1

0.5237 phai

3 song24 (song24 trong ban do) so dai

0 so song do vao song 24
354045 chieu rong cua song ung voi tung dai
151515 do doc mai kenh

10200 6200 3800 chieu dai doan long dan cua dai
0.0216 0.0177 0.0066 do doc doan long dan cua dai
111 so phan tu trai

211 so phan tu phai

0.08 0.07 0.07 he so nham long song
6471.05 do rong pt trai dai 1

6022.86 7846.15 phai

3800 chieu dai pt trai dai 1

3500 6500 phai

0.311 do nham pt trai dai 1

0.3170.315 phai

72.7 CN pt trai dai 1
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68.9270.2
0.5237
0.5237 0.5072
3475
3912.9
5200
3100
0.3
0.302
74.22
75.3
0.5237
0.4708
3043.6
2883.75
3900
1600
0.318
0.349
73.96
75.97
0.5237
0.5237

phai
do doc pt trai dai 1
phai
rong trai 2
rong phai 2
dai trai 2
dai phai 2
nham trai 2
nham phai 2
CN trai 2
CN phai 2
doc trai 2
doc phai 2
rong trai 3
rong phai 3
dai trai 3
dai phai 3
nham trai 3
nham phai 3
CN trai 3
CN phai 3
doc trai 3
doc phai 3

1 song25 (song25 trong ban do) so dai

2
2324
50

1.5
6400
0.0008
1

1

0.07
4080
5748.05
3500
7700
0.333
0.333
74.64
73.9
0.5232
0.4451

so song do vao song 25
chieu rong cua song ung voi tung dai
do doc mai kenh
chieu dai doan long dan cua dai
do doc doan long dan cua dai

so phan tu trai
so phan tu phai
he so nham long song
do rong pt trai dai 1
phai
chieu dai pt trai dai 1
phai
do nham pt trai dai 1
phai
CN pt trai dai 1
phai
do doc pt trai dai 1
phai
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