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Loi cam on

Khoa ludn nay dwoc thuc hién va hoan
thanh tai Bo mon Thuy van, Khoa Khi tuwong
Thuy van va Hai dwong hoc, Truong Dai hoc
Khoa hoc Tw nhién, DPai hoc Quéc gia Ha Noi.

Nhdn dip nay em xin chdn thanh cam on
cdc thdy, ¢é gido da day db, givp do em trong
suot 4 nam hoc qua, ddc biét la thdy Nguyén
Thanh Son va thay Ngé Chi Tudn da hwdng
dan em hoan thanh khéa ludn nay.



MUC LUC
MO DAU ..ot Error! Bookmark not defined.
Chwong 1 PAC PIEM PIA LY TU NHIEN LUU VUC SONG THU BONETrror! Bookmark

1.1, VITRIDIA LY coooeeeeeeeeeeeeeeeeeeeeeeeeeeeeen, Error! Bookmark not defined.
1.2. DIA HINH, DIA MAO ..o, Error! Bookmark not defined.
1.3. DIA CHAT, THO NHUONG ....ooveveveernn Error! Bookmark not defined.
1.4, THAM THUC VAT oo, Error! Bookmark not defined.
1.5, KHIHAU oo, Error! Bookmark not defined.

1.6. MANG LUOI SONG SUOI VA TINH HINH LU LUTError! Bookmark not defined.
Chuong 2 TONG QUAN CAC MO HINH MUA - DONG CHAYEtrror! Bookmark not defir
2.1. CAC MO HINH MUA - DONG CHAY......... Error! Bookmark not defined.
2.1.1. Cac mo hinh mua - dong chay thong so tap trungError! Bookmark not defined.

2.1.2.  Cac mo hinh mua - dong chay thong s6 phan phbiError! Bookmark not defined.

2.2. CAC PHUONG PHAP TINH THAM ........... Error! Bookmark not defined.
2.2.1. Tong quan vé qua trinh thim................... Error! Bookmark not defined.
2.2.2.  Cac phuong trinh thAm ...........cccocvvrvnnens Error! Bookmark not defined.

2.3. MO HINH SONG BONG HOC MOT CHIEU - PHUONG PHAP PHAN

TU HUU HAN oo, Error! Bookmark not defined.
231 GIathiSle. oo Error! Bookmark not defined.
2.3.2.  Phuong phép phan t hitu han................. Error! Bookmark not defined.
2.3.3. Xay dung mo hinh .......cccccevviriirinniennne Error! Bookmark not defined.
2.3.4.  Chuong trinh dién todn {i........ccceevveeee. Error! Bookmark not defined.
2.35. Kiémtramo hinh .......cccooovvevvevevrerrrenennns Error! Bookmark not defined.
2.3.6.  Nhan xét vé mo hinh......ccovvvveeevereeeenen. Error! Bookmark not defined.

2.4, PHUGNG PHAP SCS VA PHAT TRIEN..... Error! Bookmark not defined.



2.4.1. Phuong phdp SCS....cooeiiiiieiereeee Error! Bookmark not defined.
2.4.2.  Phat trién phuong phap SCS.......ccceeuu.... Error! Bookmark not defined.

Chwong 3 AP DUNG MO HINH SONG PONG HQC MOT CHIEU -
PHUONG PHAP PHAN TU HUU HAN VA SCS MO PHONG QUA TRINH
MUA - DONG CHAY LUU VUC SONG THU BON - TRAM NONG SONEtrror! Bookmarl

3.1, TINHHINH SO LIEU .o Error! Bookmark not defined.

3.2. XAY DUNG BO THONG SO MO HINH SONG PONG HOC MOT
CHIEU TREN LUU VUC SONG THU BON - TRAM NONG SONError! Bookmark not de

3.3. UNG DUNG MO HINH SONG PONG HOC MOT CHIEU - PHUONG
PHAP PHAN TU HUU HAN VA SCS MO PHONG LU TREN LUU VUC

SONG THU BON - TRAM NONG SON ................ Error! Bookmark not defined.
3.3.1. Chuong trinh tinh.......c..cccoociiiiiniinnnenn Error! Bookmark not defined.
3.3.2.  Hiéu chinh m6 hinh .......cccccoevvevvenninnnnen. Error! Bookmark not defined.
3.3.3.  Kiém dinh mo hinh ...ocoeevveeeeeeereeeene. Error! Bookmark not defined.

KET LUAN .....oooviiiiieeeeseeeee s Error! Bookmark not defined.
TAI LIEU THAM KHAO ........c..cooovovvivnrrirnensnnn, Error! Bookmark not defined.
PHU LUC ... Error! Bookmark not defined.

Phy luc 01: Nhom cac thong $6 d0 dac.....ooeveeeen. Error! Bookmark not defined.

Phu luc 02: File sb liéu dau vao ciia md hinh song dong hoc mot chiéuError! Bookmark not



DANH MUC BANG BIEU

Bang 1: L6ép pha thuc vat theo mace do che tan va ty 1€ % so véi luu vuc....... Error!
Bookmark not defined.

Bang 2: Hién trang sir dung dat nam 2000 luu vuc song Thu BonError! Bookmark
not defined.

Bang 3: Danh sach tram khi twong thily van trén luu vuc song Thu Bon ....... Error!
Bookmark not defined.

Bang 4: Thoi gian cia cac tran mua gay li .............. Error! Bookmark not defined.

Bang 5: S6 lidu mua luy tich cta cac tran mua gay [iError! Bookmark  not
defined.

Bang 6: S6 luu vuc con va s6 dai tuong ang ........... Error! Bookmark not defined.

Bang 7: Cac phan tir cia luu vuc song Thu Bon — tram Nong Son.................. Error!
Bookmark not defined.

Bang 8: Sai so tong lugng, dinh 1i va do hitu hiéu R2 cua 05 tran 1 mo phong trén
lwu vuc song Thu Bon - tram Nong Son................... Error! Bookmark not defined.
Bang 9: Sai sb tong luong, dinh 1ii va d6 hitu hiéu R2 cua hai tran 1i doc lap trén
luu vuc song Thu Bon - tram Nong Son.................. Error! Bookmark not defined.



DANH MUC HINH VE

Hinh 1: Luu vyue s6ng Thu Bon .....c..cooveveeeveeeieenne, Error! Bookmark not defined.

Hinh 2: Ban d dja hinh luu vuc séng Thu Bon — tram Nong SonError! Bookmark
not defined.

Hinh 3: Ban d6 hién trang st dung dat luu vuc song Thu Bon - tram Nong Son
................................................................................... Error! Bookmark not defined.
Hinh 4: Ban d6 rimg luu vuc séng Thu Bon — tram Nong SonError! Bookmark
not defined.

Hinh 5: Ban d6 mang ludi thuy vin luu vuc séng Thu Bon-tram Néng Son... Error!
Bookmark not defined.

Hinh 6: Cac bién s6 c6 ton that dong chay trong phuong phap SCS............... Error!
Bookmark not defined.

Hinh 7: Ban d phan chia khu chtra, cac dai trén luu vuc song Thu Bo6n — tram
NONEZ SOM..eiiiiiiiiieee e Error! Bookmark not defined.
Hinh 8: Ban d6 phan chia cac phan tir trén luu vuce séng Thu Bén — tram Nong Son
................................................................................... Error! Bookmark not defined.
Hinh 9: So d6 khdi cua chuong trinh mé phong dong chay theo phuong phap phan
tur hiru han song dONG hoC ....ccvvvvveiiiecee e, Error! Bookmark not defined.

Hinh 10: Két qua duong qua trinh mé phong 1i tir 7n/17/11 - 19h/20/11 ndm 2005
trén Iuu vuc song Thu Bon - Tram Nong Son .......... Error! Bookmark not defined.

Hinh 11: Két qua duong qua trinh mé phong 1ii tir 19h/05/12 - 07h/10/12 nam 2005
trén luu vuc song Thu Bon - Tram Néng Son .......... Error! Bookmark not defined.

Hinh 12: Két qua duong qua trinh mo phéng 1ii tir 07h/25/10 — 07h/29/10 nam 2007
trén luu vuc song Thu Bon - Tram Néng Son .......... Error! Bookmark not defined.


file:///C:/Users/thom/Downloads/Thơm%20-%20K54.doc%23_Toc357241478
file:///C:/Users/thom/Downloads/Thơm%20-%20K54.doc%23_Toc357241478

Hinh 13: Két qua dudng qua trinh mé phong 1 tir 19n/01/11— 13h/06/11 nam 2007
trén luu vuc séng Thu Bon - Tram Néng Son .......... Error! Bookmark not defined.

Hinh 14: Két qua duong qua trinh mo phong 1ii tir 13h/05/12 — 19h/08/12 nam 2007
trén luu vue séng Thu Bon - Tram Néng Son........... Error! Bookmark not defined.

Hinh 15: Két qua duong qua trinh mé phong i tir 13h/07/09 — 19h/10/09 nam 2009
trén luu vue séng Thu Bon - Tram Néng Son........... Error! Bookmark not defined.

Hinh 16: Két qua duong qua trinh mo phong 1 tir 19h/28/09 — 13h/01/10 nidm 2009
trén luu vue séng Thu Bon - Tram Néng Son........... Error! Bookmark not defined.



MO PAU
Hién tugng 1ii lut xdy ra trén 1anh thd nudc ta voi quy mé 16n va cudng do ac
liét, dic biét 1a khu vuc mién Trung noi c¢6 dia hinh déc, song ngén. Viéc tim hiéu,
du bao va han ché céc tac hai do 1ii gdy ra 1a mot van dé cap bach va dugc nhiéu cp
quan tdm. C6 rat nhiéu mo hinh toan duoc sir dung dé phuc vu cong tac tinh todn va
du bao 1. M6 hinh nay da dugc st dung thanh cong ddi voi cac luu vuc songVe,
song Tra Khuc, song Huong cho két qua kha tét trong viéc mé phong qué trinh mua

— dong chay.

Trong khoa luan nay da sir dung mé hinh séng dong hoc mét chiéu (KW1D)
— phuong phap phan ttr hiru han va phuong phap SCS dé mo phong i trén luu vuc
song Thu Bon — tram Nong Son, bang cach chia luu vuc thanh ludi phan tir xac
dinh dugc bo théng s luu vue cho moé hinh KW1D. Bo thong s6 t6i wu duoc hiéu
chinh trong qua trinh mé phong 5 tran 1ii nam 2005, 2007 cho két qua thudc loai kha

va duoc kiém dinh béng 2 tran It doc 1ap nam 2009 va cho két qua tot.

Khoa luan gom 3 chuong, khong ké phan mo dau va két luan, tai liéu tham
khao, cu thé nhu sau:

Chuong 1: Bac diém dia 1y tu nhién luu vuc song Thu Bén

Chuong 2: Tong quan cac md hinh mua — dong chay

Chuong 3: Ap dung mé hinh séng dong hoc mdt chiéu — phuong phap phan

tor htru han va SCS mo6 phéng qua trinh mua — dong chay luu vyc song Thu

Bon — tram Nong Son.

Do thoi gian ¢ han, trinh d6 nghién ctru va kha niang phan tich con han ché
nén khoéa luan khong tranh khoi con nhiéu sai sét. Em mong nhan dugc sy gop ¥

cua cac thay co gido va cac ban dé khoa luan dugc hoan chinh hon.



Chuong 1
PAC PIEM PIA LY TU NHIEN LUU VUC SONG THU BON

1.1. VITRIPIALY

Luu vyc song Thu Bon thudc tinh Quang Nam va Da Ning véi tong dién
tich 1a 3155 km? (tinh dén tram Noéng Son), nim trong vi tri tir 14°54'31" dén
15°45'11" vi 46 Béc, 107°50'10" dén 108°28'29" kinh d6 Péng. Phia tay giap véi ddy
Truong Son, phia TAy Nam giap tinh Kon Tum, phia Dong giap bién Déng, phia
bong Nam giap tinh Quang Ngai (hinh 1) [4].

1.2.  DIA HINH, PIA MAO

Dja hinh kh4 phtc tap gdm céc kiéu dia hinh nui, thung liing va dong bang.
Cac diy nti boc mon kién tao dang dia liiy un nép khdi tang trén da bién chit va
da tram tich luc nguyén c6 do cao dudi 700 m ¢ ha luu dén trén 2000 m. Xen giita
cac diy nui 13 cac thung ling xam thyc hep dang chit V véi hai bén suon khéa déc,
cac bii boi ¢ long thung liing 14 san pham tich tu hdn hop aluvi — proluvi [10].
Pdng bing cao tich tu xam thuc trén thém song bién cb cao tir 10 — 15 m phia bién
dén 40 — 50 m & chan nii va bi chia cit manh bdi cac dong chay thudng xuyén. Do
dia hinh cao va dbc, song ngén 1a diéu kién thuan loi cho qué trinh tap trung nudc
va hinh thanh 1 Iyt (hinh 2) [1].

1.3. PIACHAT, THO NHUONG

Luu vuc c6 thanh phan dit da kha da dang. O ving thuong ngudn 13 céc
thanh tao macma: granit biotit, granit haimica, cat két, andezit, da phién sét. Phia
Nam luu vyce con bat gip phylit, quazit, cudi két, d4 hoa, da phién mica, porphyolit,
da phién luc cua hé ting A Vuong. Phan thip cta luu vuc phd bién cac thanh tao
song cudi, so1, manh vun, cat, bot, sét. Vung gén bién chu yéu la cat co nguén géc
gid bién va mét phén nhé thanh tao cudi cat, bot co nguén géc song — bién. Doc
theo song la cac thanh tao: cudi, cat, bdt, sét cod nguén géc song tudi Dé tr. Phan
thuong ngudn 1a dat mun vang do trén ndi, doc hai bd séng 13 dit d6 vang trén
phién sét va dit x6i mon tro séi da. Dat nti déc phan 16n trén 20°, tang dat mong co
nhiéu da 16. Cac dong bang duoc cdu tao boi phi sa cd, phi sa méi ngoai ra con co

cac con cat va bai cat chay doc theo bd bién ¢ cac dong bang ven bién (hinh 3) [10].



1.4. THAM THUC VAT

Rung ty nhién trén luu vuc con it, chu yéu la loai rung trung binh va rung
nghéo, phan 16n phan bd ¢ nui cao. Ving nui cao ¢6 nhiéu 1am tho san quy. Ving
d6i nui cao con rét it rimg, dai bo phan 1a doi ndi troc va dat cdy cong nghiép, ciy
bui, ngoai ra & ving ha luu c6 dat trong nuong riy xen dan cu (hinh 4). V&i do che

phu cua cac loai rung trinh bay trong bang 2[10].
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Hinh 2: Ban d6 dia hinh lwu vuc song Thu Bon — tram Nong Son
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Hinh 3: Ban d6 hi¢n trang sir dung dét hru vire séng Thu Bon - tram Néng Son
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Hinh 4: Ban d6 rirng lwu viee séng Thu Bon — tram Néng Son



Bang I: Lép phu thuc vat theo mire do che tan va ty 1€ % so véi luu vue

714 O L A A L7
STT Loai hinh 16p phu Ty 1€ % so voi Mat do tan

dién tich luu vuc che (%)

Rung rdm thuong xanh cdy 14 rdng nhiét doi

L1 gi6 mua it bi tac dong 0.7 >0
Rung rdm thuong xanh cdy 14 rdng nhiét doi ‘

2 gi6é mua da bi tac dong 12,34 70+90

3 Rung ranlthu’o.ng. ’xan‘h hon giao cay 14 rong, 1,53 60 = 70
14 kim nhiét déi gié mua

4 Rung ram thuong xanh nhi¢t do1 gidé mua tre 4,56 50 = 60

ntra hodc ring nura rung 14
5 | Rimg cy bui trén dat phong hoa tir da voi 1,59 20 + 30
Rung cay bui rong 14 chang co6 cao co6 cay bui

6 hodc cay trong lau nam 9,68 10+20
7 | Chang cay thap 1,95 5+ 10
8 | Cay trong nong nghiép ngin ngay 14,58 <5
Bdng 2: Hién trang sir dung dat nim 2000 lwu vire song Thu Bon
STT Loai Dién tich (km?) Dién tich (%)
1 [Pét rimg ty nhién ngheo 612 19,4
2 [Pat rimg ty nhién gidu va trung binh 694,5 22,11
3 [Pat chang ciy bui 1321 41,87
4 [Pat laa, mau 128,2 4,06
5 [Pat chuyén lua 183,9 5,83
6 [Dat cAy co xen nuong ray 68,29 2,16
7 [Dat cay bui co gb rai rac 101,6 3,22
8 [Pat chuyén rau, mau va cady CNNN 21,55 0,68
9 |Pét dong co 20,98 0,66
1.5. KHI HAU

Khi hau nhiét d6i am gi6 mua, khong c6 mua lanh rd rét, nhiét do tbi théip
trung binh khéng xuéng dudi 10°C, 1a ving 4m w6t nhit khu vue Trung Bo.

- Hoan lwu khi quyén: Mua hé chiu anh hudng cta luong khong khi nhiét déi
An D6 Duong, khong khi xich dao, tin phong mua hé. Mua déng chiu anh hudng
ctia ludng khong khi tin phong, khong khi cuc déi.

- 86 gio nang: Trung binh tir dudi 2000 gid & ving nui cao dén 2600 gid &
ving dong bang ven bién, ting dan tir Bac vao Nam, tir mién nui dén dong bang.

- Gio: Hang nam co6 hai mua gi6 chinh doé 1a gio mua Bong Bac va gié mua



Tay Nam. Mua dong hudng gi6 chinh 13 hudng Béc, Tay Bic va Pong Bic; vé mua

ha chi yéu 1a gi6 Ty Nam va Pong Nam.

- D am khéng khi: PO Am twong ddi trung binh nim thuong 16n hon 80%,
d6 am khong khi cao trong mua mua (85 — 90%) va thap trong mua kho (70 — 75%).

- Mura: Nam trong dia hinh cao nhét ciia day Truong Son nén luu vyc séng
Thu Bon rat thuan loi don gié 1a nguyén nhan gy mua kha da dang. Hoan luu Tay
Nam cung v&i su hoat dong cia dai hoi tu nhiét dé1, hoan luu Dong Bic cung voi
cac nhidu dong thoi tiét dem lugng mua 16n cho toan luu vuc. Trén luu vuc c6 tim
mua lon: Tam mua Bach Ma véi lugng mua nam trén 3000 mm. Tuy nhién, mua
phan b khong déu ca vé khong gian va thdi gian. Xét ca vé luong 1an do dai mua
mua trén luu vue thi ¢6 xu hudng giam dan tir phia Tay sang phia Pong, tir mién

nai xudng dong bang [10, 14].
1.6. MANG LUOI SONG SUOI VA TiNH HINH LU LUT

Séng Thu Bon 1a mot hé théng song 16n & Nam Trung Bo, nam trong ving
sut vong trung sinh dia, déc theo huéng Tdy Nam — Pong Bic. Do cao binh quén 1a
552 m. M4t do séng sudi trung binh 14 0.47 km/km? twong tmg véi tdng chiéu dai
toan bo song sudi 1a 4865 km. Dong chinh séong Thu Bon dai 205 km béit ngudn tir
dinh Ngoc Linh ¢ d6 cao 1600 m va chay ra bién Hoi An. Toan bd hé thdng séng co
19 phu luu cac cép. Do ddc binh quan luu vuc dat 25.5%. Luu vuc song co chiéu
dai luu vuc 16n gép hai 1an chiéu rong, c6 dang hinh nan quat, hé sb6 ubn khic kha
16n dat 1.85. Phan thuong luu va trung luu chay trong ving ndi chu yéu 1a granit

xubng ving triing chtl yéu 1a sa thach, cudi két c6 xen 1an diép thach va da voi [8].

Dong chay theo huéng Bic — Nam. Phan ha luu song chay theo huéng Tay —
Nam va d6 ra bién. Cang vé ha du long song cang mo rong, d6 doc ddy song giam
dan, do udn khac tdng 1€n, & ha luu xuat hién nhiéu bii boi & gifra long song, c6 xady
ra hién tugng boi 1ap va xo6i 16. Mua lii trén luu vuc song Thu Bon kéo dai trong 3
thang X — XII chiém t6i 60 — 70% luong dong chay ca nim. Mé dun dong chay
mua i dat téi 200 /s.km?, day 1a tri s6 mé dun dong chay mua lii 16n nhat so véi tat
ca cac luu vuc song trén lanh thd Viét Nam. Voi diéu kién dia hinh déc, mang luéi
song sudi phat trién téa tia, mirc do tap trung mua 16n ca vé luong 1an vé cuong do
trén pham vi rong nén lii trén cac séng sudi cta luu vuc séng Thu Bon mang dam
tinh chét il nai véi cac dic trung: cuong suét 1 16m, thoi gian 1 ngén, dinh 10 nhon,

bién do 1u 1on. Hang nam trén song Thu Bon xuat hién 4 — 5 tran I, ndm nhiéu nhét



c¢6 7- 8 tran 1ii, 1ii 16n nhit trong nam thudng xuat hién trong thang X va XI. Hinh
thé thoi tiét chii yéu mua sinh 1 trén luu vyce 13 bdo (chiém khoang 55% tan xuét),
khong khi lanh (chiém khodng 23%) day ciing chinh 1a nguyén nhan gay i ddc biét
16n (hinh 5)

Bdng 3: Danh sach tram khi twong thiiy vin trén lru viee song Thu Bon

Yéu té quan trac
Tén tram Song .
Mua H Q Cac yé€u t6 khac
Thanh My Thu Bon X X X
Ai Nghia Thu Bon X X
Nong Son Thu Bon X X X
Cau Lau Thu Bén X
Giao Thuy | Thu Bon X X
Vinh Dién Thu Bon X
Hoi An Thu Bon X X
Suon Tan Thu Bon X
Hi¢p buc Thu Bon X
Qué Son Thu Bon X
Kham Puc Thu Bon X
Tra Mi Thu Bon X
An Hoa Thu Bon X
Pa Nang Thu Bon X
Cam Lé Thu Bén
Ho6i Khanh | Thu Bon X X
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Chuong 2
TONG QUAN CAC MO HINH MUA - DONG CHAY

2.1. CAC MO HINH MUA - DONG CHAY

Mo hinh mua - dong chay c6 thé 1a moé hinh tit dinh hoic moé hinh ngiu
nhién [9]. M6 hinh tat dinh 14 mo hinh mé phong qua trinh bién ddi cua cac hién
tuong thuy van trén luu vuee ma ta da biét trude. Noi khac véi mo hinh ngdu nhién
la m6 hinh mo phong qua trinh dao dong cua ban than qua trinh thiy van ma khong
chu ¥ dén cac nhéan t6 du vao tic dong cua hé thong.

Xét trén quan diém hé théng, cac mo hinh thuy van tat dinh c6 cac thanh
phan chinh:

-Pau vao cta hé thong

-Hé théng

-Déu ra cua hé théng.

Dua trén co s& cau tric vat 1y cdc mod hinh thuy van tat dinh dugc phan loai
thanh cac moé hinh thuy dong luc hoc, mé hinh nhéan thirc va mo6 hinh hgp den. Dya
vao su xap xi khong gian, cac md hinh thuy vin tit dinh con dugc phan loai thanh
cac md hinh thong s6 phan phi va cac md hinh thong sé tap trung.

2.1.1. Céc mé hinh mwa - dong chay thong sb tap trung

Mo hinh thong s6 tap trung 1a mé hinh ma cac thong s6 dugc trung binh hoa
trong khong gian. Vi thé mé hinh loai nay twong ddi don gian, c6 y nghia vat 1y truc
quan thich hop véi luu vuc vira va nhé. Tuy nhién chua dua dugc nhitng thay doi
theo khong gian ctia nhitng yéu t6 canh quan vao trong mé hinh.

1. Mo hinh cua trung tim khi twong thuy van Lién X6 (HMC)
Luong mua hiéu qua sinh dong chay mat P dugc tinh tr phuong trinh:
P=h-E-I Q)

Trong do: h 1a cuong d mua trong thoi doan tinh toan (6h, 24h,...); E 1a
lugng bdc hoi nudce; I 14 cuong do tham trung binh.

Han ché: S6 liéu vé lugng bdc hoi trén cac luu vue con thiéu rat nhiéu, chu
yéu dugc tinh tir cac phuong trinh xac dinh tryc tiép. Con cuong d6 tham trung binh
thuong dugc 1y trung binh cho toan luu vuc véi thoi gian khong xac dinh.
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M6 hinh HMC da dugc ap dung & mdt s6 luu vuc mién nui Tay Bic va bong
Bic cua nudc ta [13,14].
2. Mo hinh SSARR
M6 hinh SSARR do Rockwood D. xay dung tr nam 1957 dua trén co s&

phuong trinh can bang nudc:

{—'1; E }At - [—Ol ;OZ }At =5,+5, )

Phuong trinh luong trit ciia ho chira la:

ds _, dQ

- 3
dt  ° dt 3)

Mo hinh SSARR cho phép dién toan trén toan bd luu vuc nhung khong kiém
tra tryc tiép dugc nhitng thay d6i dic diém luu vuc song dén cac qua trinh thuy vin.
Mo hinh SSARR di duoc ap dung & dong bang song Ciru Long [13,14].
3. Mo hinh TANK

Mo hinh TANK duoc phat trién nam 1956 tai trung tdm nghién ctru qubc gia
vé phong chéng thién tai tai Tokyo, Nhat Ban. Theo md hinh, Iuu vuc dugc mo
phong bang chudi cac bé chtra theo phuong thang dung va theo phuong ngang phu
hop véi dién tich dat [11]. Hé thirc co ban ciia md hinh gom:

Muea binh quan luu vuce (P)
P= znlwi X /En:wi (4)
i=1 i=1

Trong d6: n 13 s6 diém do mua; X; va W; 1a lugng mua va trong s6 ciia diém
mua thtr i. Theo M.Sugawara W; la mot trong bon s6 sau: 0.25; 0.5; 0.75; 1.0.

Béc hoi luu viee (E)

0,8EVT Khi XA—-PS—E>0
o _|O7SO8EVT —h)+h,  Khi XA-PS-E<0 (5)
- va XA—PS—H, >0
0,6EVT XA<PS

Co cau truyén am

Coi toc do truyén am tur dudi 1én 1a Tq, tir trén xudng la T, ta co:
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XA
T,=TB,+(1-—=<)TB 6
 =TB, +(1-5) ©®)

T, =TC, + (1—>S(—§)TC 7

Mo hinh TANK tuong doi don gian, c6 y nghia vat 1y truc quan, thich hop
v6i1 cac luu vye vira va nhd nhung kho thé hién sy “tré” clia dong chay so v&i1 mua,
do mo hinh dugc cau tao tir cac bé chtra tuyén tinh, cac thong so6 ¢ ctra ra & mot so

truong hop kém nhay[13,14].
Mo hinh TANK d3 ap dung hiéu qua cho khu vyc mién Trung [12].
4. Mo hinh NAM

Mo hinh NAM [13,14] duogc xay dung tai khoa Thuy van - Vién k¥ thuéat
thuy dong luc va thuy luc thudc Pai hoc ky thuat Pan Mach ndm 1982. M6 hinh
tinh qué trinh mua - dong chay theo cach tinh lién tuc ham luong am trong nim bé

chira riéng biét c6 tuong tac 1an nhau.

Dong chay sat mat QIF':
L
= o |~
CQIF™ U Vii L,
QIF = 1-CLIF (8)
0 Khi LL <CLIF

Trong d6: CQIF 1a hé s6 dong chay sat mat; CLIF 1a ngudng dong chay; U,
Limax 1a thong s6 kha nang chura.

Dong chay tran QOF':

L _cloE L clor
CQOFtm __ p vi L
QOF = 1-CLOF (9)
0 Khi —- <CLOF
L

Trong d6: CQOF 14 hé sb dong chay tran; CLOF 1a cac ngudng dong chay.

Mo hinh NAM da tinh dugc dong chdy sat mat va dong chdy tran, nhung

vi€c cu thé hoa va tinh toan cho nhiing don vi nho hon trén luu vuc bi han ché.
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Mo hinh NAM dugc ap dung & mot s6 ving dong bang & Viét Nam [12].
2.1.2. CAc md hinh mwa - dong chay théng s6 phan phdi

Khi gi4 tri cua tai nguyén nudc ngdy cang duoc dé cao vé viéc quan 1y tai
nguyén nudc va danh gia chat lugng. Nghién ctru tai nguyén nudc tip trung vao
nhimg vin dé nhu méi quan hé va anh huong cua thay doi so dung dat dén nong
nghi¢p, rung, thuc té 6 nhim dén s dung nudc. Cac mod hinh mua - dong chay
thong sb tap trung da khong theo kip v6i nhitng van dé méi phat trién nay. Vi thé,
md hinh mua - dong chdy thong sé phan phdi c6 tiém ning phat trién manh mé hon
mo hinh mua - dong chay thong s tap trung.

Mo hinh mua - dong chay thong sd phan phdi 1a mé hinh xem xét sy dién
bién ctia moi qua trinh thuy vin tai cic diém khac nhau trong khong gian va dinh
nghia cac bién trong mo hinh nhu ham toa d6. Uu diém cta nhitng mo hinh nay 1a
kha ning cung cip thong tin cia chung tai nhimg diém trén luu vuc va st dung
chung cho mét hudng nghién ctru méi 1a danh gia tai nguyén nude va chat luong
nuée. Nhung khi st dung cocan phai thay d6i vé cac phuong phap xac dinh thong

sd ciing nhu cac phwong phéap do dac cac dic trung cia mé hinh.

Su can thiét ctia hé théng mo hinh mua - dong chay thong s6 phan phdi da
dugc nhén ra tir giita nhitng naim 1970 va ngay nay chung dang dugc sir dung rat
pho bién.

1. M6 hinh USDAHL

Mo hinh nay duoc cong bd vao nam 1970, USDAHL 1a mé hinh thong sb dai
theo cac tiéu ving thuy van. Dong chay mat bao gom qua trinh tham, qué trinh trix
va chay tran. Qu4 trinh thim dugc mé phong bang phuong trinh Holtan:

f =A.GL.S +f (10)

Trong do: f; 1a cuong do tham; A 1a hé s phu thudc vao do r5ng ctia dat, mat
d6 1& cay; Gl 1a chi s6 phat trién thyc vat, phu thudc vao nhiét d6 khong khi va loai
cay; f; 1a cuong d6 tham oOn dinh; Sy 14 d6 thiéu hut 4m cua dit 1a ham sb theo thoi
gian:

Su =Sua T+ (11)
Qué trinh tri, chay tran duoc thuc hién dira trén co s phuong trinh can bang nudc.
M6 hinh USDAHL [10, 12] d3 xét dén tat ca cac thanh phan trong phuong
trinh can bang nudc, va mdi thanh phan nay da duoc xir Iy xem xét dua trén nhiing
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phuong trinh. Song viéc xir Iy lwong thdm, bdc thoat hoi, dién triing gip rat nhiéu
kho khin ngoai ra voi nhitng luu vuce 16n kha ning dénh gia tic dong cua cac yéu to

Iwu vuc dén su hinh thanh dong chay 1a kém [13].
2. Mo hinh THALES
M6 hinh THALES do Grayson dua ra da dugc khai thac nhu 1a mot cong cu

dung d€ mo ta nhitng qua trinh trén luu vuc va nghién ctiru nhitng van dé lién quan

dén kiém tra va tng dung mé hinh vt 1y.

Diém kho khin khi ding mé hinh lién quan dén ca kha ning am hiéu vé mo
hinh va nhiing gia dinh co ban ciing nhu thuit toan st dung trong mé hinh. Uu diém
cia mo hinh nay 1a kha ning cung cip thong tin vé dic diém cua dong chay vi thé

mo hinh thuong str dung cho du bao.

Co s& ciia mo hinh 13 coi hé théng twong (mg v6i qué trinh van chuyén cia
bun cat va nang luong. M6 hinh THALES xay dung biéu d6 dong chay mit thong
qua viéc udc tinh chudi s6 liéu dong chay trong luu vire song tir sy tong hop bai mo
hinh, cudi ciing s& wéc tinh dugc dong chay tai cira ra. Trong dinh hudng phat trién
mo hinh phai dung dén sy can thiét cia 1y thuyét tong hop qua trinh 6 ludi, 1am cho
su tuong ung giita mo hinh du bao va cac qua trinh thuc té sat nhau hon, va cho
nhitng khang dinh nghiém tac vé nhitng diéu con chua chic chan trong mé hinh du
béo. Thém vao d6 ndi dung mo hinh ciing can phat trién, phai tim thém nhiing ap
dung ctia chung trong twong lai, va phai Iya chon dé mé hinh thich hop cho nhiing
ung dung do6 [10,12].

3. Mo hinh SHE

Mo hinh SHE [10, 12] ra doi tir nim 1976. SHE ra doi tir sy lién két ctia vién
thuy lyc Pan Mach, vién thuy van Anh va vién SOGREAH Phap vdéi sy hd tro tai
chinh cua cong déng Chau Au. SHE ra doi phuc vu cho viéc danh gia hoat dong su

dung dét va danh gia chét luong nude [10].

M6 hinh SHE khong doi hoi nhiéu sb liéu nhung yéu ciu luong théng s 10m,
ban chét gi tri thong s6 khong can xac dinh vi ching dwa vao phép do vat 1y. SHE
12 mo hinh trién vong, dam nhiém viéc phét trién hé théng mé hinh phan phbi sir
dung cho muc dich thwong mai. Tuy nhién, st dung SHE phai chi y dén két qua

ctia viéc xdy dung modula trong hé thong.
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Phuong trinh co ban dung trong SHE:

Chay tran: St dung phuong trinh lan truyén séng xap xi cua St.Vernant:

oh N o(uh) N o(vh) _ q (12)
5 ) oy
... oh L iy
Voi: o Sox — Si X4c dinh truc tiép duoc x (13)
oh L v
5 =Sy, — Sy, xac dinh tryc ti€p dugc y (14)

Trong d6: h(x,y) 1a chiéu cao cot nudc; t 1a thoi gian; u(x,y), v(x,y) 1a van toc

dong chay theo x va y; Sox, Soy: d0 ddc mit theo x va Y; Stx, Sgy: ma sat theo x va y.

Dong chay trong kénh: dong chay doc theo kénh

oA O(Au
e 19
%h:smsfx (16)

Trong d6: A(x) la dién tich mit cat; Soy 12 46 déc day kénh; q,(x) 14 quan hé
ngudn véi dong chay anh hudng boi lwong bdc hoi, mua roi, cudi cung su trao doi
giita lugng nude dén va lugng nude di cua dong chay mat voi nude ngam.

4. Mo hinh MDOR

Nam 1977 & INRSEAU, mo6 hinh MDOR [8, 12] da dugc khoi dong. Nam
1978 mé hinh cho tdc d6 nhanh hon va su phat trién hon nita nho Daudelin vao nim
1984.

MDOR 12 mdt mé hinh phan phdi ma céu trac da dugc don gian hoa cho
phép thuc hién nhanh hon nhitng mé phong hang ngay. Thiét 1ap mo hinh phan phdi
duogc sir dung dé tinh 13p cho tat ca cac thanh phan trong mdi budc thoi gian.

Phuong trinh dudi day tinh tong cau tric nhu sau:

T N S
Qj = ZZZ(Ps(j—dﬂ),t'Ms,d,t) (17)
d=

1s=1t=1

Trong do: Q; 1a luu lugng ngay j; T la thoi gian chay truyén; d 1a budc thoi
gian lip; S 1a gia tri ddng nhét cta tram khi tuong; t 13 gia tri loai thanh phan dong

nhéat; Papc dugce tao thanh khi mot thanh phﬁn hoan thi¢n c6 dang c, trong luu vuc b
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va chiu anh hudng cua vi tri a; Mua, ¢ 1a gia tri cua thanh c trong luu vuc b va chiu

anh hudng cua vi tri a.

Ngoai bén mé hinh mua - dong chay thong sé phan phdi trén thi mo hinh
song dong hoc mot chiéu néu giai bang phuong phap phan tir hiru han ciing 13 mot
md hinh mua - dong chay thong s phan phdi. Tuy nhién, mé hinh séng dong hoc s&

duogc trinh bay chi tiét & phan sau.
2.2. CAC PHUONG PHAP TINH THAM
2.2.1. Toéng quan vé qua trinh thim

Thim 13 quéd trinh nuée tir bé mit thAm nhdp vao trong dat. Co rat nhiéu
nhan t6 anh huéng dén qua trinh thAm nhu didu kién bé mit dat, 16p phu thuc vat,
tinh chat cia dat nhu do rong, d6 dan thuy lyc va ham luong am co trong dat, loai
dat.

Do su bién dbi rat 16n trong khong gian va thoi gian ctia mdi loai dét, nén khi
c6 sy thay doi vé luong am da 1am cho qua trinh tham tro thanh phirc tap. Vi thé chi

c¢6 thé mo ta né mot cach gan ding bang cac phuong trinh toan hoc.

Pic trung cho qué trinh thim 13 toc do tham f (cm/gid) - 1a toc do theo d6
nude tir mat dat di vao trong dat. Néu trén mat dat co 16p nude dong thi nudc s&
tham xuéng dét theo do tham tiém nang. Néu tbc do cép nude trén mat dat lai nho
hon téc do tham tiém nang, thi tbc d6 tham thuc té s& nho hon tdc d6 tham tiém
nang. Phan 16n cac phuong trinh vé thim mo ta téc ¢ tham tiém nang. Luong thidm
tich luy F 12 d6 sau cong don ctiia nudce tham trong mot thoi ky di cho va bang tich

phan ciia toc d6 tham trén thoi ky do:
1
F(t)=| f(r)dr (18)
0

Trong d6 7 13 mot bién hinh thtic cta thoi gian ding trong tich phén.
Bién doi nguoc ta co:

dF(t)

“at (19)

f(t) =

2.2.2. Cac phuwong trinh thim

Co s& dua vao phuong trinh diéu khién dong khong 6n dinh cta Richard mot

chiéu:
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00 0 ,00
“v_Y Y 2
ot 62(82+K) (20)

Trong d6: K 1a hé s6 thim Darcy; D=K&¥/06 1a do khuéch tan nudc trong
dat; ¥ 1a bién d6i cot nude mao dan; € 13 ham lugng am.
1. Dinh ludt Darcy
No6i dung cua dinh luat Darcy [14]: Luu tdc thAm ty 1€ bac nhét véi gradient
thuy luc (hay gradient cdt nudc):

v=Kl =—Kk2H (21)
Al

hay Q=Ko (22)

Trong d6: v 13 luu tdc tham (m/s), K 1a hé sé tham (m/s), | 1a d6 dbc thuy luc,
%12‘1 gradient c¢ot nuée, Q 1a luu lwong thdm (m%/s); o 1a dién tich toan phan mit
cat ngang ciia dong nudc ngam.

Dong tham trong dinh luat 1a dong déu, on dinh & trang thai chay tang. Néu
chuyén dong ciia dong tham 1a chay ri thi n6 s& khong tuan theo dinh luat nay nira.
2. Phwong trinh Horton
Horton [14]nhdn xét rang qua trinh thim bat dau tir mot tée do tham fy nao
d6, sau giam dan theo quan hé sé6 mil dén khi dat toi gia tri khong doi f..

f(t): fo+ (fo +f; )e_kt (23)

Trong d6 k 14 hing sb phan rd c¢6 thir nguyén 1a [T™]. Eagleson (1970) va
Raudkivi (1979) d3 néu 1én rang phuong trinh Horton c¢6 thé duoc suy dién tir
phuong trinh Richard:

6 =E(D%+ Kj (24)
ot oz\ oz

Bang cach chap nhan K va D 1a cac hiang s6 doc lap v6i ham lugng 4m cia
dat. Voi diéu kién d6, phuong trinh (24) thu gon thanh:

00 0%0
Y _pZZ 25
ot oz’ (25)
D6 1a phuong trinh khuéch tan dang chuan va c6 thé dugc giai dé cho ta ham

luong &m 6 nhu 1a mdt ham cua thoi gian va chi€u sau trong dat.
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3. Phwong trinh Phillip

Phillip [14] (1957, 1969) da st dung phép bién ddi Boltzmann B(8) = zt™*2
dé chuyén doi (20) thanh mot phwong trinh vi phan dao ham thuong theo B va giai
phuong trinh:

F(t)=St"? +K (26)

Pé thu dugc mot chudi vo han luong am luy tich F(t). Trong d6 S 1a mot

thong sb phu thuoc vao thé mao dan cua dat va do dan thuy luc K.
Vi phan phuong trinh (26):

£(t)= %St”z K 27)

Khit — oo, f(t) ddn dén K. Hai s6 hang 1an luot biéu thi cho tac dung cua cot

nudc mao dan va ¢t nudc trong luc. Poi véi ¢ft nudec nam ngang, chi con lai luc

mao din va phuong trinh Phillip thu gon thanh F(t) = St'2.

4. Phwong phdp Green - Ampt
Dua vao phuong trinh lién tuc va phuong trinh dong luong.
Phuwong trinh lién tuc
F(t)=L(7-6)=LA0 (28)
Véi AG=n-6..
Trong d6: L 1a d6 sau; 6, 1a ham luong am; L(7-6,) 1a dién tich mat cat
ngang; F 1a do sau luy tich cta nudce tham vao trong dat.

Phuong trinh dong luong:
=-K=— 29
q o (29)

Trong do: h la chiéu sau cot nudce theo chiéu z; q la luu lugng thdm; K 13 hé

sO tham.

Tir d6 rat ra phuong trinh Green - Ampt [14] d6i voi d6 siu tham tich luy:

F(t)=K +z//A9In(l+ %} (30)
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Nhitng phuong phép tinh tham trén yéu ciu s liéu phai day du, can nhiéu
cac yéu té mat dém. Do khong dap umg duoc day di vé sé liéu vi thé phuong phap
SCS - phuong phap tinh thim tir mwa rao 1a phu hop, dam bao yéu cau thuc té,
thuan loi ap dung cho luu vuc song Thu Bon. Phuong phap ndy sé& duoc trinh bay

chi tiét ¢ phan sau.

2.3. MO HINH SONG PONG HOC MOT CHIEU - PHUONG PHAP PHAN TU
HUU HAN

Hién nay khoa hoc vé thuy vin di duoc sir dung rat nhiéu k¥ thuat va cong
nghé cao dé thu thap sb liéu mot cach lién tuc theo khong gian va thoi gian, két hop
v6i cac may tinh hién dai di cho phép sir Iy tat ca cac dang sb liéu khi twong thuy
van mot cach nhanh chong. Tat ca cac van dé nay dd mé ra mot giai doan moéi trong

viéc mo hinh héa cac qua trinh dong chay bang cac mo hinh thuy dong luc hoc.

Mo hinh thuy dong luc hoc dya trén co sé xap xi khong gian luu vyc va tich
phan s6 tri cic phuong trinh dao ham riéng mé ta cac qua trinh vat 1y dién ra trén

Iwu vie nhu phuong trinh bao toan va phuong trinh chuyén dong cta chat 1ong.

Pbi v6i mo hinh thuy dong luc hoc, qué trinh hinh thanh dong chay song

duoc chia 1am hai giai doan: chay trén suon doc va trong long dan [11].

Nguoi ta da xay dung dugc moé hinh song dong luc hoc hai chiéu, mot chiéu
va md hinh séng dong hoc hai chiéu, mot chiéu voi nhiéu phuong phap giai, nhung

phuong phap giai mang lai két qua cao 12 phuong phap phan tir hitu han.

Mo hinh séng dong hoc hai chiéu mé phong dong chay suon dc c6 vu diém
la ¢6 co sé vat Iy va toan hoc chat ché€. Tuy nhién, hi¢én nay mé hinh nay mai chi co6
¥ nghia vé mat 1y thuyét va chi dimg lai & khao sat toan hoc va thuc nghiém s tri.
Mo hinh nay chua c6 kha ning ap dung vao thyc té vi thuat toan phuc tap cling nhu

kha nang dap tmg yéu cau thong tin vao mot cach chi tiét va dong bo rat han ché.

Mo hinh séng dong hoc ap dung cho dong chay sudon dbc va long dan co

dang nhu sau:

§+%A—q:0 (31)
Q :1 R2/381/2A (32)
n
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Trong do: Q 1a luu lugng trén bai dong chay trén mat hoac trong kénh; q 1a
dong chay bd sung ngang trén mot don vi chiéu dai cua bai dong chay (mua vuot
tham d6i voi bai dong chay trén mat va du ra ciia dong chay trén mat dbi véi kénh
dan); A 1a dién tich dong chay trong bii dong chdy trén mit hoic trong kénh; x 1a
khoang cach theo hudng dong chay; t 1a thoi gian; S 1a d6 dbc ddy cua bii dong
chay; R 13 ban kinh thuy lyc; 7 1a hé s nham Manning [9].

Viéc khao sat phuong trinh (32) dd duogc tién hanh trong nhiéu cong trinh
nghién ctru va rat ra két ludn 13 thich hop nhét ddi v6i dong chay sudn dbc, voi long
dan c6 d6 doc twong ddi 1on. Mot trong cac cach tiép can mo phong dong chay suon
dbc bang mo hinh séng dong hoc mot chiéu c6 nhiéu trién vong nhat 1a mé hinh véi

phuong phéap phan tir hiru han.
2.3.1. Gia thiét

Pé xap xi luu vire song bang cac phan tir hiru han, long dan duoc chia thanh
cac phan tir 1ong dan va suon doc dugc chia thanh cac dai tuong tng véi mdi phan
tir 1ong dan sao cho: trong mdi dai dong chdy xay ra doc 1ap vé6i dai khac va co
hudéng vudng goc voi hudng dong chay 1ong dan trong phan tir long dan. Viéc chia
dai cho phép ap dung md hinh dong chdy mét chiéu cho ting dai suon dbc. Trong
mdi dai lai chia ra thanh cic phan tr suon doc sao cho d6 doc suon doc trong mdi

phan tir twrong dbi dong nhat.

Mo hinh séng dong hoc va phuong phap phan tir hitu han danh gia tac dong
ctia viéc st dung dat trén luu vuc dén dong chay va dugce xay dung dua trén hai

phuong phap: phuong phap phan tir hitu han va phuong phap SCS.
2.3.2. Phwong phap phan tir hiru han

Duya trén mo hinh thuy dong luc hoc ctia Ross B.B va nnk, Pai hoc Qudc gia
Blacksburg, My ding dé du bao anh huéng cia viée sir dung dat dén qua trinh 1i
v6i mua vuot tham 13 dau vao cia mo hinh. Phuong phap phan tir hitu han sb két
hop v&i phuong phép giam du cia Galerkin dugc sir dung dé giai hé phuong trinh

song dong hoc cua dong chay mot chiéu.

Viéc ap dung 1y thuyét phan tir hitu han dé tinh toan dong chay duogc
Zienkiewicz va Cheung (1965) khoi xudng. Cac tdc gid nay da st dung phuong
phap nay dé phan tich van dé dong chay tham. Nhiéu nha nghién ctru khéc cling da
ap dung ap dung phuong phap phan tir hiru han dé giai quyét cac van dé cia dong
chay Oden va Somogyi (1969), Tong (1971).
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Judah (1973) da tién hanh viéc phan tich dong chdy mit bang phuong phap
phan tir hiru han. Téac gia di st dung phuong phép giam du ctia Galerkin trong viéc
xay dyng mo hinh dién toan 1l va di thu duoc két qua thoa man khi mé hinh duoc
ap dung cho luu vuc séng ty nhién. Tac gia cho rang mo hinh phan tir hitu han dang
nay gap it kho khan khi lwu vuce ¢ hinh hoc phirc tap, sir dung dat da dang va phan
bd mua thay doi.

Phuong phap phan tir hiru han két hop véi phuong phap Galerkin con dugc
Al-Mashidani va Taylor (1974) ap dung dé giai hé phuong trinh dong chay mit ¢
dang v6 hudng. So v6i cac phuong phap sé khac, phuong phap phan tir hitu han
duoc coi 12 6n dinh hon, hoi tu nhanh hon va doi héi it thoi gian chay hon.

Cooley va Moin (1976) ciing 4p dung phuong phap Galerkin khi giai bang
phuong phap phan tir hitu han cho dong chay trong kénh ho va thu duoc két qua tot.
Anh huéng cua cac ky thuat tong hop thoi gian khac nhau ciing duoc danh gia.
Phuong phéap phan tir hiru han dic biét duoc tng dung vao viéc danh gia anh hudng
ctia nhitng thay d6i trong sir dung dat dén dong chay 1ii vi luu vuc c6 thé dugc chia
thanh mot sd hitu han cac Iuu vuc con hay cac phan tir. Nhitng dic tinh thuy vin
ciia mot hodc tat ca cac phﬁn ttr co thé duge thay d6i dé tinh toan cac tac dong dén
phan tng thuy vin cta toan bd hé thong luu vuc.

2.3.3. Xay dung mé hinh

Desai va Abel (1972) da ké ra nhiing budc co ban trong phuong phap phan
tir hitu han nhu sau:

1. Roi rac hod khéi lién tuc.
2. Lwa chon cac mé hinh bién s cua truong.
3. Tim cac phuong trinh phan tir hitu han.
4. Tap hop cac phuong trinh dai s6 cho toan bo khéi lién tuc da dugc roi rac hod.
5. Giai cho vector cua cac bién cta trudng tai nit.
6. Tinh toan cac két qua cua timg phan tir tir bién do ctia cac bién cua truong tai
nut.
2.3.4. Chwong trinh dién toan li

Trong chuong trinh dua vao cac dac trung thuy van nhu do dbc, hé sb

Manning, mua vugt tham trong ting phan tir. Cac cong trinh cham 1ii hodc ho chira
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cling c¢6 the dugc mo hinh hoa.

Pau vao cia qué trinh dién toan 1i 14 luong mua vuot thAim duoc tinh theo
phuong phap SCS.

Hé s6 Manning ctia tirng phan tir cling dugc xac dinh theo cach ldy trung
binh ¢6 trong s6. PO dbc cua timg phan tir co thé xac dinh theo ban dd dia hinh cua

khu vuc. Do dbc ciia cac 1ong dan co thé tim dugc theo cach tuwong tu.
2.3.5. Kiém tra mé hinh

Sb liéu do dac dong chay tir cac bai dong chay suon dbc cua Crawford va
Linsley (1966), da dugc sir dung dé kiém tra tinh ding din cua chuong trinh dién
toan 1i dbi v6i dong chay suon dbc. Phuong phap xap xi bang phan tir hitu han cho
két qua co thé thoa man mac du viéc léy hé sb Manning bién ddi theo d6 sau co thé
con cho két qua tot hon nita. M6 hinh nay con c6 thé ap dung cho ca luu vuc 16n
trong tu nhién. Cac phép kiém tra su hoi ty, tinh on dinh va anh huong cua cua viéc

phan b cac ludi 6 khac nhau dén dong chay lil cling dugc xét dén.
2.3.6. Nhan xét vé mé hinh

Khi chia luu vuc ra thanh cic phan tir chi tiét thi c6 thé tinh toan mo phong
dong chay sinh ra tir mua ing vdi tig phan tir ciia Iwu vuce, thong qua viée ap dung
mo hinh séng dong hoc mét chiéu phuong phap phan tir hitu han. Mua hiéu qua trén
lwu vue dugce tinh thong qua phuong phap SCS, phuong phéap nay ¢ tinh dén ca ton
that ban dau, cuong do tham lién tuc va do am trudce i nén viéc tinh mua hiéu qua
theo phuong phap nay la kha chinh xac.

Viéc két hop mo hinh séng dong hoc phuong phap phan tr hitu han va
phuong phap SCS thu duoc két qua mo phong 1 twong ddi chinh xac. Két hop véi
cong nghé GIS phat trién thi viéc chia luu vuc thanh cac phﬁn tir va viéc xac dinh
thong s6 luu vuc c6 nhiéu thuan loi. Tuy nhién cac ban dd chuyén nganh chua sir
dung nhirng tiéu chi theo phuong phap SCS do viy viéc xac dinh cac thong s tir

nhitng phan tir con gip mot sd vuéng mac [14].
2.4. PHUONG PHAP SCS VA PHAT TRIEN
2.4.1. Phuong phap SCS

Co quan bao vé tho nhudng Hoa Ky (1972) da phat trién mot phuong phap
dé tinh ton that dong chay tir mua rio (goi la phuong phap SCS) [9, 15]. Ta da thay,

trong mot tran mua rao, do sdu mua hiéu dung hay do sau dong chay truc tiép P,
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khong bao gid vuot qua do sau mua P. Tuong tu nhu vay, sau khi qua trinh dong
chay bat dau, do sdu nudc bi cam gilr c6 thuc trong luu vuc, F, bao gio cling nhé
hon hoic bang mot do sau nudc cam giir tiém nang toi da nao d6, S (hinh 6). Ta con
c6 mot lwong mua I, bi ton that hét nén khong sinh dong chay, d6 1a lugng t6n that
ban dau truée thdi diém sinh nude dong trén bé mat luu vue. Do do, ta cd lugng
dong chay tiém ning 1a P - I,. Trong phuong phap SCS, ngudi ta gia thiét rang ti sb
giita hai dai luong c6 thuc P, va F, bang voi ti s6 giita hai dai luong tiém nang P -

I, va S. Vay ta co:

Fa Pe
S P-I (33)
Tur nguyén ly lién tuyc, ta co:
P=P+I +F, (34)
Két hop (33) va (34) dé giai Pe:
2
p - (P=LJ (35)

* P-I,+S

D6 1a phuong trinh co ban ctia phuong phap SCS dé tinh d6 sau mua hiéu
dung hay dong chay truc tiép tir mot trdn mua rao.

F Y

F =Pe +la +Fa

-
<A

Théri gian

Cucng 6 muta

Hinh 6: Cac bién sb c6 ton that dong chay trong phwong phap SCS
I, 13 d6 sau ton that ban dau, P, 1a 6 sdu mua hiéu dung,
F, 1a d6 sau thim lién tuc, P 1a téng do sau mua.

Qua nghién ctru cac két qua thuc nghiém trén nhi€u luu vuc nho, nguoi ta da

xdy dung dugc quan h¢ kinh nghiém [12, 14]:
l,=0.2S (36)
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Trén co s& nay, ta co:

2
p _(P-025] 37)
P+0.8S

Lap dd thi quan hé giita P va P, bang cac sb liéu cua nhiéu luu vuce, ngudi ta
d3 tim ra dugc ho cac dudng cong. Dé tiéu chuin hoa cac dudng cong nay, ngudi ta
str dung s6 liéu ciia dudong cong, CN 1am thong s6. D6 1a mot s6 khong thir nguyén,
liy gia trj trong khoang 0<CN <100[15]. Dbi v6i cac mit khong thAm hodc mit
nuée, CN = 100; ddi véi cac mit ty nhién, CN < 100. S6 hiéu ctia duong cong va S

lién h¢ v61 nhau qua phuong trinh:
1000 . 1000
S==—"—--10 (inche) ha =254 ——~_ mm 38
oN (inche) hay s 254(CN 10)( ) (38)

2.4.2. Phat trién phwong phap SCS

Phuong phap SCS da dugc sir dung rong rai dé danh gia tong luong dong
chay va luu luong 16n nhét & nhiing khu vuc khéng do dac dugc nhu khu vuc thanh
thi hodc nong thon. Cho du su phét trién khoi dau voi ¥ dinh chii yéu 1a bao vé thd
nhudng, nhung phuong phap SCS di tién xa hon so v6i muc tiéu ban dau ciia no,
dugc chap nhan ¢ nhitng luu vuc c6 rimg va trd thanh mot phan khong thé thiéu
trong cac mo hinh tong hop nhu mé hinh SWRRB (Williams, 1985) va mé hinh
PERFECT (Littleboy, 1992). Mac du hién nay viéc ap dung phuong phap SCS cho
danh gia dong chay di khac so vé&i nhitng nim 1960, nhung tinh phd bién cua nd
van duoc duy tri qua nhiéu ndm boi vi n6 d& 4p dung, ta c6 thé lwa chon cac gia tri

thong s6 theo nhiing dac trung ty nhién cua luu vuec.
Hién nay, phuong phap SCS c6 nhiing hudng phat trién:
1. Chiing minh tinh 1y luan cta phuong phédp SCS (Trong nghién ctru cua

Bofu Yu: Péi v6i luu vuc khong thdm véi kha ning thim bang khong, dong chay
mua rao cin bang voi luong mua hiéu qua. Khi cudng 46 mua ting dan, dong chay

mua rao ciing ting voi kha nang thim binh quan nhét dinh).

2. Hiéu chinh cong thirc tinh thim I, = 0.2S (Trong nghién ctru cua Lashman

Nandagiri véi cong thuce I, = 0.3S cho luu vuc Karso ¢ An bJ).

3. Lap lai bang CN (Trong cong trinh cua Lé Vin Uéec: tién hanh phan loai
dat da ¢ Lai Chau va thiét l4p lai bang CN tng véi ting loai dt).
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Chuong 3
AP DUNG MO HINH SONG PONG HOC MOT CHIEU - PHUONG PHAP
PHAN TU HUU HAN VA SCS MO PHONG QUA TRiINH MUA - DONG
CHAY LUU VUC SONG THU BON - TRAM NONG SON

3.1. TINH HINH SO LIEU

86 ligu muwa: S6 lidu thu thap mua gio voi thoi doan 13 6 gio trén luu vuc
song Thu Bon - tram Néng Son. Gom ¢6 7 tran mua gy lii tiéu biéu cta cic nim
2005, 2007 va 2009 dé hiéu chinh bo thong sé6 mo hinh séng dong hoc mot chiéu va

kiém tra bo thong sb sau khi di xay dung. Thoi gian cta cac tran 1i nhu sau:

Bang 4: Thoi gian cua cac tran mwa gay li

STT Thoi gian Ghi cha

07h/17/11/2005 - 19n/20/11/1005 Hiéu chinh bo thong sb

19h/05/12/2005 - 7h/10/12/2005 -

7h/25/10/2007 - 7h/29/10/2007 -

19h/01/11/2007 - 13h/06/11/2007 -

13h/05/12/2007 - 19h/08/12/2007 -

13h/07/09/2009 - 19h/10/09/2009 Kiém dinh b thong sb

N o/~ WIN|F

19h/28/09/2009 - 13h/01/10/2009 -

Thoi gian cua cac tran 1i don trung binh khoang 2 dén 6 ngay do tai cac tram
do mua Nong Son, Hi€p Puc, Tién Phudc va Tra My. Tai liéu nay do Trung tam Tu

litu KTTV, B6 Tai nguyén va Moi truong cung cap.

So6 liéu dong chdy: La gia tri dong chay tai ctra ra (tram Nong Son) theo
ngay va gid trong tng voi thoi gian ting trin mua gy i dugc cung cip boi Trung
tam Tu licu KTTV.

86 liéu mdt dém: Bao gdm ban d6 dia hinh, ban d6 rimg, ban d6 sir dung dit,
ban dd d doc va ban dd mang ludi thuy vin nim 2000.

- Ban d6 dia hinh: La ban db cac duong ddéng murc ty 16 1:100.000, duoc st
dung dé xét d6 dbc va huéng dong chay phuc vu viéc phan chia cac doan song, dai
va phan tir. Ngoai ra ban d6 dia hinh con dugc dung trong viée tinh d6 ddc cac phan
tir, cac long dan.

- Ban @6 rimg ty 1¢ 1:100.000 mo ta hién trang cac loai cAy trong va rimng tu

nhién trén luu vyc, st dung dé tinh thong s6 CN va hé so6 nham cua phan tu.
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- Bdn do hién trang sit dung dat s dung ddt: Trong ban dd nay mo ta tinh
hinh sir dung dat tai tung khu vyc trén luu vuc, dugce str dung dé lfiy hé s CN theo

phuong phap SCS, hé s6 nham phan tir.

- Ban d6 mang luwdi thuy van dung dé phan chia luu vue thanh cac doan song,
dai va phan tir. Ban d6 con duoc dung dé tinh chiéu dai long dan, d6 dbc 1ong dan
cua dai, dién tich phén tir, chiéu dai, chiéu rong clua phén tr.

- Ban d6 dé déc dé phan chia phan tir va tinh d6 ddc trung binh phén tir, tinh
d6 déc long dan cua dai.

Céc loai ban d6 trén déu dd dugc s6 hoa va co thé truy xuét d& dang qua cic

phan mém GIS théng dung. Trong kho4 ludn nay sir dung phan mém MAPINFO.

3.2. XAY DUNG BO THONG SO MO HINH SONG PONG HOC MOT CHIEU
TREN LUU VUC SONG THU BON - TRAM NONG SON

Xay dung bo thong s6 md hinh séng dong hoc mot chiéu, tic gia da sir dung
cac tai liéu sau:

- Tai liéu mwa: Mua ban dau duoc cung cap 13 gia tri mua 6p véi thoi doan
6 gio ciia bbn tram, duoc tinh theo phuwong phéap trung binh cé trong s6 [5]. Va theo
yéu cau sd liéu ddu vao 1a mua tich luy theo gio, nén tir sb liéu mua dd duoc tinh
trung binh trong s6 timg ngay va thoi doan 6 gio twong tng, sau khi tich Iiy thi ta

duoc bang sd liu lily tich mua theo cac trin mua nhu trong bang 5.

- Tai ligu vé dong chdy: Dong chay tai tram Nong Son tuong tng voi ting
tran 1d dugc dung dé so sanh véi gia tri dong chdy mo phong 1 sau khi chay mo
hinh.

- Tai lidu mat dém: Luu vuc song Thu Bon duge chia thanh mot ludi tinh
gom céc doan song, dai luu vuc va cac phan tir trén nguyén tic phan tich tinh dong
nhat vé d6 déc suon va huéng dong chiy qua ban d6 dia hinh, ban d6 do doc va ban

d6 mang ludi thuy van trén luu vuc [1, 2, 4].

Phan dogn song: Tu ban dd mang ludi song, ban dd d6 ddc va ban dd dia
hinh ta phan chia luu vuc song Thu Bén thanh 23 doan song (23 luu vuc nho). Céac
luu vuc nhé dugce phan chia men theo bién cua luu vuc song Thu Bon, dua theo cac
duodng déng murc, cac ddy nii sao cho mdi doan song 1a mot khu chia nude doc lap,
n6 thé hién kha nang tap trung nude tir bién cuia lwu vuc va tir cac diém dau mbi cta

cac luu vuc con khac. Cac Iuu vuc con ddm bao sao cho dong chay khong chay tran
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sang cac luu vuc khac, chi ¢6 thé chay qua luu vuc khac thong qua diém dau méi.
Céc luu vuc con dugc ky hiéu tir I dén XXIII va dugc thé hién & bang 6, hinh 7.

Bdng 5: S6 liéu mua luy tich ciia cac tran mua gay li

Tran 1 tr 07h/17/11/2005 - 19h/20/11/2005
Tgian 0 6 12 18 24 30 36 42 48
22X 0 5.7 349 | 734 | 1476 | 1854 | 2249 | 251.5 | 270.6
Tgian 54 60 66 72 78 84 90
>X | 2922 | 3041 | 312.7 | 3175 | 319.8 | 319.8 | 320.8
Tran 2 tir 07h/05/12/2005 - 07h/10/12/2005

Tgian 0 6 12 18 24 30 36 42 48
X 0 2.4 10.0 | 23.9 35.6 47.9 64.2 | 89.3 | 1411
Tgian 54 60 66 72 78 84 90 96 102

>X | 170.3 | 185.3 | 201.6 | 212.2 | 219.7 | 227.9 | 237.6 | 248.7 | 250.4
Tgian | 108 114 120 126
>X | 250.7 | 250.7 | 150.9 | 150.9
Tréan 3 tr 7h/25/10/2007 — 7h/29/10/2007

Tgian 0 6 12 18 24 30 36 42 48
>X 0 3.7 25.1 | 55.7 | 106.4 | 1553 | 207.0 | 276.3 | 307.8
Tgian 54 60 66 72 78 84 90 96 102

>X | 3316 | 343.2 | 350.0 | 355.2 | 358.9 | 360.1 | 360.5 | 360.5 | 360.5
Tran 4 tr 19h/01/11/2007 - 13h/06/11/2007
Tgian 0 6 12 18 24 30 36 42 48
>X 0 4.6 28.1 | 829 | 208.2 | 279.4 | 3153 | 327.9 | 336.3
Tgian 54 60 66 72 78 84 90 96 102
>X | 360.1 | 3925 | 454.6 | 543.5 | 586.7 | 616.3 | 634.7 | 641.1 | 645.8
Tgian | 108 120
>X | 646.8 | 646.8
Tran 5 tur 13h/05/12/2007 — 19h/08/12/2007
Tgian 0 6 12 18 24 30 36 42 48
>X 0 35 17.7 | 47.3 | 100.7 | 172.5 | 200.2 | 218.8 | 244.4
Tgian 54 60 66 72 78 84
>X | 2935 | 304.7 | 308.4 | 308.4 | 308.7 | 308.7
Trén 6 tr 13h/07/09/2009 — 19h/10/09/2009

Tgian 0 6 12 18 24 30 36 42 48
>X 0 4.2 169 | 414 77.0 | 130.4 | 1685 | 225.9 | 307.7
Tgian 54 60 66 72 78 84

>X | 349.6 | 3699 | 371.7 | 3722 | 3722 | 372.2
Tran 7 tir 19h/28/09/2009 — 13h/01/10/2009
Tgian 0 6 12 18 24 30 36 42 48
>X 0.0 6.2 24.9 64.7 | 155.8 | 241.3 | 378.7 | 560.9 | 649.4
Tgian 54 60 66 72
>X | 706.7 | 733.1 | 740.9 | 741.2
Phan dai dong chay: Sau khi da phan chia luu vuc thanh cac doan song ta
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tién hanh chia doan song thanh cac dai, sao cho trong mdi dai dong chay xdy ra doc
lap véi dai khac va co huéng vudng goc véi huéng dong chay long dan. Luu vuc
song Thu Bon dugc chia thanh 59 dai (hinh 7). S6 thir ty cua cac dai ky hiéu 1, 2,
3... tang dan tir thuong luu vé phia ha luu cia luu vue. Sau khi phan dai dong chay
ta duoc sb dai tuong g véi cac doan song nhu trong bang 6. Nhu vay trén luu vuc
phan chia thi doan song XIII ¢6 sé dai nhidu nhét 1a 5. Tuy nhién, c6 t6i 6 doan
song chi co 1 dai.

Bang 6: So luu vuc con va so dai twong irng

Luu vuc S6 dai Luu vuc Sé dai Luu vuc S6 dai Luu vuc S6 dai
I 3 VII 1 XHI 3 XIX 2
I 4 VI 4 XV 3 XX 3
Il 2 IX 1 XV 5 XXI1 3
v 3 X 3 XVI 1 XXI11 1
\Y/ 2 XI 2 XVII 1 XX 1
VI 4 XIl 4 XVIII 3

Phdn chia cdc phan tir: Tix cac dai cta cac doan song ta tién hanh phéan chia
cac dai ra thanh cac phan tir sao cho do ddc suon doc trong mdi phan tir twong ddi
ddng nhat, dong chay trong mdi phan tir chay doc 1ap véi cac phan tir khac. Theo
gia thiét @6 thi luu vuc séng Thu Bdén dén tram Nong Son duoc chia thanh luéi
phan tir kh4 chi tiét bao gdm 192 phan tir (hinh 8). Cac phan tir duoc ky hiéu theo
tht tw: Cac phan tr phia trai long dan cta dai dwoc ky hiéu la IL11, IIL11,...,
XXIIL11. Céc phan tir phia phai ciia long dan twong ty dwoc ky hiéu 1a IR11,
IR11,..., XXIIR11. Trong d6 c4c ky hiéu s6 La Ma I, I1,..., XXII 1a chi sb cac doan
song; L, R chi phan tir thudc phéi tri hay phai ctia long dan ciia dai; s6 tu nhién thir
nhat chi tht tu cta dai trong doan song, s6 tu nhién th hai chi s thit tu cta phﬁn to
trong dai. Tén cta cac phan tir dugc thdng ké trong bang 7. Qua thong ké ta thay
trén luu vue nghién ciru thi doan song XII ¢6 s6 phan tir nhiéu nhét (23 phan ti).

Nhu vay trén luu vue song Thu Bon duoc chia thanh 23 doan song, 59 dai va
192 phén tir.

- Xdc dinh théong sé: Sau khi phan chia luu vyc thanh ludi phan tir, tién
hanh tach ting phan tir ciia luu vuc ra thong qua phan mén Mapinfo. D¢ tinh toan
duogc cac thong sd ciia md hinh séng dong hoc mot chiéu ta tién hanh tach cac ban
d6 d6 ddc, ban d6 mang ludi song sudi, ban d6 sir dung dat twong mg véi mdi phan
tir [1-4].
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Hinh 7: Ban d6 phan chia khu chtra, cic dai trén luu vuc séng Thu Bon

— tram Nong Son

30



= 14 52'48"
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Bdng 7: Cac phan tir ciia Iwru vure song Thu Bén — tram Nong Son

STT | SongI | Song I | Song III | Song IV | Séng V | Song VI | Séng VII | Song VIII
1 IL11 IL11 IM1L11 IVL11 VL11 VIL11 | VIIL11 | VIIIL11
2 IL121 | 1IL12 I1L12 IVL21 VL12 VIL21 | VIIL12 | VIIIL21
3 IL22 1L21 113 IVL22 VL21 VIL31 | VIIL13 | VIIIL31
4 IL31 11L31 I1L21 IVL31 VL22 VIL41 | VIIL14 | VIIIL32
5 IR11 11L32 L2z | IVR11 VL23 VIR11 | VIIL15 | VIIIL41
6 IR21 11L41 HL23 | IVR21 | VR11 | VIR21 | VIIL16 | VIIIL42
7 IR31 lL42 | 11R11 | IVR31 | VR21 | VIR31 | VIIL17 | VIIIR11
8 IIR11 | I1IR21 | IVR32 VIR41 | VIIR11 | VIIIR12
9 IIR21 VIIR12 | VIIIR21
10 IIR31 VIIR13 | VIIIR31
11 IIR41 VIIR14 | VIIIRA1

Bang 7: Cac phan tir céia lwu vire song Thu Bén — tram Nong Son (tiép)

STT | Song IX | Séng X | Song XI | Song XII | Song XIIT | Song XIV | Séng XV | Song XVI

1 IXL11 | XL11 | XIL11 | XIIL11 | XIHIL11 | XIVL11 | XVL11 | XVIL11
2 IXR11 | XL12 | XIL12 | XIIL12 | XIL12 | XIVL21 | XVL12 | XVIR11
3 XL21 | XIL21 | XIL21 | XIIL21 | XIVL31 | XVL13
4 XL22 | XIR11 | XIIL22 | XIIL31 | XIVR11 | XVL21
5 XL23 | XIR12 | XIIL31 | XIIIR11 | XIVR21 | XVL22
6 XL31 | XIR21 | XIIL32 | XIlIR21 | XIVR31 | XVL31
7 XL32 | XIR22 | XIIL33 | XIIIR22 XVL32
8 XL33 XIL41 | XIIIR31 XVL0L41
9 XL34 XIIR11 XVL42
10 XR11 XIIR12 XVL51
11 XR12 XIIR21 XVR11
12 XR21 XIIR22 XVR12
13 XR31 XIIR23 XVR21
14 XIIR24 XVR22
15 XIIR25 XVR23
16 XIIR31 XVR24
17 XIIR32 XVR31
18 XIIR33 XVR32
19 XIIR34 XVR41
20 XIIR35 XVRA42
21 XIIR36 XVRA43
22 XIIR41 XVR51
23 XIIR42
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Bdng 7: Cac phén tir ciia lwu vire séng Thu Bon — tram Nong Son (tiép)

STT | Séng XVII | Song XVIII | Song XIX | Séng XX | Song XXI | Séng XXII | Séng XXIII
1 | XVIIL11 | XVIIL11 | XIXL11 | XXL11 | XXIL11 | XXIL11 | XXIIL11
2 | XVIIR11 | XVIIIL21 | XIXL12 | XXL21 | XXIL21 | XXIIR11 | XXIIIR11
3 XVINL22 | XIXL21 | XXL31 | XXIL22 | XXIIR12
4 XVIIL31 | XIXR11 | XXR11 | XXIL23 | XXIIR13
5) XVIIIR11 | XIXR12 | XXR21 | XXIL31
6 XVIIIR21 | XIXR21 | XXR31 | XXIL32
7 XVIIIR31 | XIXR22 | XXR32 | XXIR11
8 XXIR21
9 XXIR31

Sau khi c6 ban do twong tng v&i mdi phan tir ciia cic loai ban do, sir dung

phan mém Mapinfo va Excel dé tinh cc thong s6 cho mo hinh séng dong hoc.

+ Nhém cdc théng sé do dac: Dién tich phan tir, chidu dai phan ti, chiéu
rong phan tir, 46 ddc trung binh phan tir, hé s6 CN, hé sé nham bé mit (n), chiéu dai

long dan, 4o doc doan long dan cua dai.

+ Nhém cdc théng s6 toi wu: thoi gian tinh, d6 rong long dan, hé s6 nham

long dan, do doc mai kénh.

Dién tich, chiéu dai, chiéu réng ciia cdc phan tir dugc xac dinh tir ban do
s6. Trén co s& cac phﬁn tor dd duoc cat ra dién tich phﬁn tir duoc do truc tiép trén
ban d6 s6. Chiéu dai cta phén tir do theo hudng dong chay ciing duoc do mot cach
tryc tiép. Con chiéu rong cua phan tir 1a ty sé gitta dién tich phan tir va chiéu dai
phan tir (coi phan tir 1a hinh chit nhat dé tinh chiéu rong trung binh cta phan tir).

Dé déc trung binh phan tie: Tir ban dd do dbc sau khi da cat riéng tuong
mg voi timg phan tir tién hanh tinh d6 dbc trung binh cta phan tir theo phuong
phap trung binh trong sd, bang cach do dién tich cua timg loai d6 dbc co trong phan

tir, r6i ding cong thire tinh trung binh ¢6 trong sd ap dung cho moi phan tir [2].

H¢ s6 CN, hé s6 nhdam bé mt ciia tirng phdn tie: Tt ban do sir dung dét, va
ban do ring [3, 6] sau khi da cat riéng twong ing v&i timg phan tir tién hanh do dién
tich cia mdi loai sir dung dét trong phan tir, két hop v6i bang phan loai dat roi tra
duoc CN tmg v6i mdi loai sir dung dat, déng thoi cling tra dugc gia tri cua h¢ )
nham n twong tmg véi moi loai sir dung dat do [7, 15]. Sau do, tinh CN trung binh,

n trung binh ciia timg phan tir theo cong thirc trung binh trong sd.
Chiéu dai long dén, dp doc long din cia ddai dugc xac dinh dua trén ban do
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mang ludi song sudi va ban do dia hinh [1, 4]. Chiéu dai long dan duoc do truc tiép
trén ban d6. Con d6 doc long dan 14 ti s6 gitta do chénh cao 16n nhat trong dai va
chiéu dai 1ong din cua dai.

Thoi gian tinh, d réng long din, hé so6 nhdm long dén va dp déc mdi kénh
cia ddi 13 nhitg thong s6 ctia mo hinh va duogc toi wu trong qué trinh mé phong 1.
Do rong long dan, hé s6 nham long dan, do déc mai kénh c6 thé do dac khao st
trén thuc dia, nhung do diéu kién khong cho phép nén thong sé nay duoc téi wu hoa
trong qué trinh mo phong lii. D6 doc méi kénh duge l1ay 1a kénh hinh thang voi hé
s6 d6 déc mai kénh 13 1.5 [7].

Do dac va tinh todn cac thong s6 md hinh séng dong hoc mdt chiéu dugc

thue hién bang cong cu Mapinfo va Excel.
Nhom cac thong s6 do dac dugc thé hién & phu luc 01

3.3. UNG DUNG MO HINH SONG PONG HOC MOT CHIEU - PHUONG
PHAP PHAN TU HUU HAN VA SCS MO PHONG LU TREN LUU VUC
SONG THU BON - TRAM NONG SON

3.3.1. Chwong trinh tinh
So dé khéi (Hinh 9)
MG td file s liéu ciia chwong trinh tinh
Tt bo thong s6 da xay dung ¢ trén, ta thanh 1ap duoc file s6 liéu viét cho
dai 1 cua doan song I c6 dang nhu sau:

23 0.0001 20 16 90 100 3 ’
(SO doan song, sai s tinh, thoi gian hdi tu, so cap tinh, thoi gian tinh, vong lap,

phuong an tinh)

0 612 18 24 30 36 42 48 54 60

(Thot gian mua luy tich)

0.0 5.7 349 734 1476 1854 2249 2515 270.6 292.2 304.1
(Mua luy tich 6h)

3  SONG 1 (song 1 trong ban do)

0

90 100 110 I Chieu rong cua song ung voi tung dai
15 15 15 I' m: do doc mai kenh

7910 5340 5200 I chieu dai doan long dan

0.1011 0.1124 0.0192 I do doc doan long dan

121 left

111 right

0.026 0.025 0.025 He so nham song

3300 chieu rong left cua phan tu thuoc 1

4000 chieu rong right cua phan tu thuoc 1

3750 chieu dai left cua phan tu thuoc 1

34



3740 chieu dai right cua phan tu thuoc 1

0.35 he so nham left cua phan tu thuoc 1
0.35 he so nham right cua phan tu thuoc 1
94.0 chi so CN left cua dai 1

94.0 chi so CN right cua dai 1

0.349 do doc left cua dai 1

0.349 do doc right cua dai 1

(Ctr thé tiép tuc cho céac dai va cac doan song tiép theo)

Nhap s6 liéu mua i, s6 lugng song, cac thong s6 diéu
khién chuong trinh (8, At ...). Nhap sb liéu cac phan tir
song i (Bs, lig ...). Nhap sb liéu phan tir cac dai trai va
phai trong tmg phan tir séng thir i (B, D, CN, S ...)

A

t=tp
!

Tinh lugng mua hi¢u qua cta cac phan tir suon doc

v

Dién toan dong chay sudn dc theo song dong
hoc,phuong phap phan tr hiru han

v

Dién toan dong chay trong song theo séng dong hoc, c6
dong chay khu gitra tinh tir dong chay suon doc

!
Lién két cac song i
!

Dong chay dau ra

Dung

t<T

Sai

Hinh 9: So' @6 khéi ciia chwong trinh mé phéng dong chay
theo phwong phap phan tir hiru han song dong hoc
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3.3.2. Hiéu chinh m6 hinh

Du6i day 1a két qua hiéu chinh cta 5 tran 1d tiéu biéu di do dac trong céac

nam 2005, 2007. Trén co so ndy xay dung bo thong sé mo hinh séng dong hoc mot

chi€u trén luu vuc song Thu Bon.

t (h) Qud | Qtt
6 949 | 949
12 2199 | 1197
18 2416 | 2298
4000
A 24 3421 | 3808
3500
m 30 3329 | 2635
3000 / 36 2783 | 1540
2500 d 42 2193 | 2162
2000 —=0td 48 2097 | 1820
1500 / / -#=Qu 54 1911 | 1824
000 JJ 60 1668 | 1583
66 1493 | 1380
500
72 1346 | 1237
0 T T
20 40 60 80 100 78 1197 1140
84 1065 | 1065
90 971 | 1020
Sai s6
11.32%
Q max
Hinh 10: Két qua dwong qua trinh mé phéng ld tir ) Sai s6 8.19%
7h/17/11 - 19h/20/11 nim 2005 tong lugng
trén luu vye song Thu Bon - Tram Néong Son R? 79.82%
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th)y |Qu]| ot
6 867 | 867
12 1026 | 867
18 1227 | 928
24 1341 | 1194
30 1279 | 1341
36 1546 | 1423

3000
h 42 1853 | 1731
2500 48 2428 | 2805
r\ 54 2188 | 2237

2000
j 60 1780 | 1647
1500 —=Qtd 66 1604 | 1526
#’ﬁ —-au 72 1531 | 1412

1000 -
78 1470 | 1260
500 84 1373 | 1200
90 1266 | 1234
O T T T T T T 1
0 20 40 60 80 100 120 140 96 1151 | 1294
102 1073 | 1156
108 1010 | 1028
114 960 | 955
120 919 | 921
126 885 | 903
Sai s0
15.54%
Q max
Hinh I1: Két qua dwong qua trinh mé phéng lii tir . Sai 50 2 50
19h/05/12 - 07h/10/12 nim 2005 tong lugng
trén luu vue song Thu Bon - Tram Nong Son R? 87.32%
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t (h) Qu | Ott
6 574 | 574
12 1023 | 602
18 2099 | 1426
4000 24 2901 | 2493
30 2814 | 2562
3500
A 36 2821 | 2657
3000 <
42 2974 | 3385
200 1 h\ 48 2312 | 2101
2000 ——otd 54 1725 | 1595
1500 / \ - 60 1347 | 1242
j 66 1158 | 991
1000
ﬂ 72 1003 | 853
07 78 878 | 784
0 ‘ ‘ ‘ ‘ ‘ ‘ 84 776 | 721
0 20 40 60 80 100 120
90 707 | 672
96 665 | 636
102 665 | 615
Sai s6
12.8%
Q max
Hinh 12: Két qua dwong qua trinh mé phéng ld tir . Sai s6 9.44%
07h/25/10 — 07h/29/10 nim 2007 tong lugng
trén luu vye séng Thu Bon - Tram Néong Son R? 90.9%
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th) | Qu | ot
6 1237 | 1237
12 1742 | 1287
18 3834 | 3027
24 5362 | 6255
30 4343 | 4184
7000
36 3116 | 2903
6000 1 42 2312 | 2047
M 48 1811 | 1700
5000
I \ 54 1670 | 1630
4000 60 1967 | 1721
k —=—Qtd
3000 I 66 2942 | 2358
ﬂ 72 4012 | 3685
o J 78 4176 | 4850
1000 84 3718 | 3187
90 2958 | 2543
O T T T T T T 1
0 20 40 60 80 100 120 140 96 2474 | 2140
102 2073 | 1735
108 1823 | 1532
114 1541 | 1514
120 1338 | 1342
Sai 50
16.65%
Q max
Hinh 13: Két qua dudng qud trinh mé phéng Iii tir Sai 50 16.13%
19h/01/11— 13h/06/11 niim 2007 tong luong
trén luu vye séng Thu Bon - Tram Néong Son R? 86.55%
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t (h) Qtd | Qtt
6 750 | 750
12 1455 | 756
18 2125 | 1408

4000 24 3133 | 2767

30 3141 | 3604

:ZZ A 36 2224 | 2172
w P\ A 7170 1600
/AR 7A Sy
N / / N e Ttems (om

A ey 66 | 1167 | 1134
o 72 954 | 936
0 | ‘ | ; ! 78 843 | 849
0 20 40 60 &0 100
84 760 | 810
Sai s6
14.75%
Q max 1
Sai 50
16.69%
Q max 2
Hinh 14: Két qua dwomg qua trinh mé phéng lii tir . Sai 50 6.52%
13h/05/12 — 19h/08/12 niim 2007 tong luong
trén luu vue song Thu Bon - Tram Nong Son R? 79.63%

Theo tiéu chuan danh gi4 sai so ciia to chirc khi twong thé gidi (WMO) thong
qua do hiru hiéu (danh gia theo chi tiéu R?).

Chi tiéu R duwoc xac dinh nhu sau:

02_
R
F/ '

R? = 100%

N N _
Véi: F2 ZZ(Qid _Qit)zi Fg =Z(Qid ‘Qd)z

i=1 i=1

Trong do6: Qjg 1a luu lwong thuc do; Qj 1a luu lugng tinh toan; Q_d la luu

lugng thuc do tinh trung binh trong thoi ky tinh toan.

Ti€u chuan danh gia nhu sau:
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40+65% dat,
R? =<65%+85% kha,
> 85% tot

Bdng 8: Sai s6 tong lwong, dinh li va dd hiru hiéu R2 ciia 05 tran li
mé phéng trén luu vie song Thu Bon - tram Nong Son

Tran I R?(%) | Sai sé dinh 1§(%) Slil(;‘:gg’/?)g
07h/17/11/2005 - 19h/20/11/1005 79.82 11.32 8.19
19h/05/12/2005 - Th/10/12/2005 87.32 15.54 25
7h/25/10/2007 - Th/29/10/2007 90.9 138 9.44
19h/01/11/2007 - 13h/06/11/2007 86.55 16.32 6.56
13h/05/12/2007 - 19h/08/12/2007 79.63 15.72 6.52

Trung binh 84.84 1454 6.46

Trén co s& 5 tran 1t mo phong dé hiéu chinh bo thong s6 mo hinh song dong
hoc mét chiéu cho luu virc song Thu Bon - tram Nong Son ta thu duoc két qua:

- Tran thir nhét tir 07h/17/11 dén 19h/20/11 nam 2005: Sai sb tong luong 1a
8.19%, sai s6 dinh 1a 11.32% va thoi gian xuét hién dinh Idi tinh toan tring vé6i dinh
lii thuc do. D¢ hitu hicu 1a 79.82% thudc loai kha.

- Tran tho hai tr 19h/05/12 dén 07h/10/12 nam 2005: Sai sb tong luong 1a
2.5%, sai sO dinh 1a 15.54% va thoi gian xudt hién dinh li tinh toan trung véi dinh
lii thuc do. D¢ hiru hiéu 1a 87.32% thudc loai t6t.

- Tran tht ba tr 07h/25/10 dén 07h/29/10 nam 2007: Sai sé tong luong 1a
9.44%, sai s dinh 13 13.8% va thoi gian xuét hién dinh 1d tinh toan trung v6i dinh
lii thuc do. D¢ hitu hiéu 13 90.9% thudc loai tot.

- Tran thir tu tr 19h/01/11 dén 13h/06/11 nam 2007: Sai sb tong lugng 1a
6.56%, sai sb6 dinh 14 16.32% va thoi gian xudt hién dinh Ii tinh toan trung vai dinh
lii thuc do. D¢ hitu hiéu 1a 86.55% thudc loai t6t.

- Tran tht ndm tir 13h/05/12 dén 19h/08/12 nam 2007: Sai sb tong luong 1a
6.52%, sai s6 dinh 14 15.72% va thoi gian xuét hién dinh i tinh toan trung vai dinh
It thuc do. PO hitru hiéu 1a 79.63% thudc loai kha.

Nhdn xét chung:
+ D¢ hitu hiéu R? dao dong tir 79.63% dén 90.9% trung binh 13 84.84%.
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thudc vao loai kha.
+ Sai sb dinh dao dong tir 11.32% - 16.69% trung binh 4.54% thudc loai kha.
+ Sai s6 lugng dao dong 2.5% dén 9.44% trung binh 6.46% thudc loai tdt.

V6i 5 tran 1 md phong trén luu vuc séng Thu Bon thi do hitu hiéu R? cuia 2

tran 1t > 65% thudc loai kha va c6 3 tran 18 > 85% thudc loai tot.

3.3.3. Kiém dinh mé hinh

Vi bo thong s6 vira xay dung duoc dem kiém dinh hai con 1ii véi tu cach 1a
chudi s6 lidu doc 1ap (chudi sé lidu nam 2009), két qua thu duoc duge thé hién trén
hinh 15 va 16 va bang 9.

+ V6i mé phong Lii doc lap tir 134/07/11 dén 01h/10/11 nam 2009 (hinh 15)
thi d6 hitu hiéu thu duoc 1a 88.32% (>85%), thudc loai tét. Sai sd dinh 13 12.99%,
thoi gian xuat hién dinh 1i tinh toan va thuc do 13 tring nhau. Sai sb tong luong 13
6.97%, thudc loai tdt.

+ V&i mo phong 1i doc 1ap tir 194/28/09 dén 13h/01/10 nam 2009 (hinh 16)
d6 hiru hiéu 1a 84.71%, sai sé dinh 13 13.32%, thoi gian xuat hién dinh 1d giita tinh

toan va thuc do trung nhau, sai s6 téng lugng 1a 9.46% thudc loai tdt.

tthy |Qtd| Qtt
- 6 728 | 728
12 871 | 733
000 18 1629 | 1226
3500 24 2848 | 2033
3000 30 2404 | 2758
2500 36 2556 | 2367
2000 // ——Qa 42 3231 | 2981
a0 f —=-Q 48 3587 | 4053
M N 54 | 2841 | 2615
1000
pd’ 60 2009 | 1758
>0 66 1442 | 1183
0 . 72 1102 | 934

0 20 40 60 80 100 78 871 | 836
84 752 | 791

Sai s Qmax 12.99%

Hinh 15: Két qua dudng qua trinh mé phéng li tir ténsglhigng 6.97%

13h/07/09 — 19h/10/09 niim 2009
trén Iwu vue song Thu Bon - Tram Nong Son R? 88.32%
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t (h) Qtd | Qtt

10000 6 1827 | 1827
9000 A 12 2538 | 1862
8000 \ 18 3435 | 2967
7000 \\ 24 4867 | 5404

6000 / / \\ 30 6646 | 5307

== Qtd
/ N\ 42 | 8274 | 9376

4000 == Qtt
48 | 6968 | 5502

3000
I/% \i 54 | 5302 | 4302
20001 60 4069 | 3163

1000 66 3135 | 2450
0 72 2216 | 2106
0 10 20 30 40 50 60 70 80 Sai £
al 5o 13.32%
Q max
Hinh 16: Két qua dwdng qua trinh md phéng lii tir _Sai sO 9.46%
19h/28/09 — 13h/01/10 nim 2009 tdng lugng o708
trén luu vuc song Thu Bon - Tram Nong Son R? 84.71%

Bdng 9: Sai s6 tong lwong, dinh 1 va dd hiru hiéu R2 cia hai tran li
ddc lap trén luu vue song Thu Bon - tram Nong Son

Tran Id R* (%) dinslf 15%) téngslfrl(_;og(%)
13h/07/09/2009 - 19h/10/09/2009 88.32 12.99 6.97
19h/28/09/2009 - 13h/01/10/2009 84.71 13.32 9.46

Trung binh 86.52 13.16 8.72

Vay v6i hai tran 1t doc 1ap ding dé kiém dinh bo thong s6 déu thu dugc két
qua t6t (sai s6 dinh 1ii trung binh 13.16%, sai s6 tong luong trung binh 1a 8.72%, d6
hitu hiéu trung binh 13 86.52%). Diéu nay chimg t6 bd thong sé xay dung cho mo
hinh séng dong hoc mot chiéu trén luu vyuc song Thu Bon duge xay dung 1a twong
doi tot va 6n dinh.

Nhan xét két qua mo phong 7 tran lii:

- Do hitu hi€u trung binh thu duogc la 85.32%, sai s6 dinh trung binh la
14.14%, sai s6 tong luong trung binh 1 7.09%. Cac két qua thu duoc déu thudc loai

t6t. Chirng t6 bo thong sb dugc xay dung 1a chinh x4c.
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- M6 hinh da mé phong kha tot duoc dang duong qua trinh 1 trén luu vuc

song Thu Bon, chimg té bo thong sé duoc xac 1ap 1a tét, 6n dinh.
- Thoi gian xuat hién dinh 1ii tinh toan va thyc do 14 tring nhau.

- M5 hinh cho két qua du bao tuong ddi tét vé dinh va tong luong cta dudng
qua trinh. Tuy nhién vé dinh con cho két qua tuong dbi cao 14.14%.

- B0 thong s6 mo phong 5 tran 1t phu thudc va sau d6 dugc st dung dé kiém
nghiém véi hai tran 1t doc 1ap thi két qua thu duoc twong ddi tot, co thé sir dung dé

mo phong, dy bao cac tran 1 doc lap trén luu vuce song Thu Bén.
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KET LUAN
Trong khoéa luan da rat ra dugc mot s6 két luan nhu sau:

1. Ba nghién ctru cac dac diém dia 1y tu nhién trén luu vyc song Thu Bon. Tu do
nhan thiy rang luu vuc song ho tu diy du cac yéu td thuan loi cho viéc hinh
thanh 1ii: dia hinh nui cao, d chia cat manh, doc, dia chat thd nhudng thuan lgi
cho qua trinh tip trung nudc két hop v6i lugng mua 16n, séng ngin nén tinh chat
ctia 1l rat 4c liét ca quy mo va cudng do.

2. Téng quan cac mo hinh toan thity vin mo phong mua — dong chay va lya chon,
di sau nghién ctru mo hinh séng dong hoc mét chiéu — phwong phap phan tir hiru
han va phuong phap SCS dé khai trién mé hinh mé phéng 1ii trén luu vyuc song
Thu Bon — tram Néng Son.

3. Bang viéc phan tich cac ban do dia hinh, mang luéi thuy van, d6 doc da xay
dung dugc mot ludi phan tir chi tiét trén luu vuc séng Thu Bon (23 doan sdng, 59
dai song va 192 phan tir). Tir ludi phan tir nay ta tinh duoc cac thong sé do dac
cho mo6 hinh séng dong hoc mot chiéu. Cac thong s6 toi wu duge tinh toan hiéu
chinh trong qua trinh moé phong 5 tran 1i trén luu vuc song Thu Bon. Két qua thu
dugc voi sai sé tong luong trung binh 13 6.46%; sai s6 dinh 1 12 14.54%, thoi
gian xuat hién dinh 1d tinh toan trung véi thuc do; d§ hitu hi€u trung binh la
84.84%.

4. Ap dung mé hinh séng dong hoc véi ludi cac phan tir da hiéu chinh, kiém
nghiém véi 5 tran i phu thudce va 2 tran 1i doc 1ap dé 6n dinh bo thong sd. Két
qua kiém nghiémVéi bo thong sé xay dung duoc kiém nghiém voi hai chudi s6
liéu doc 1ap nam 2009 thu dugc két qua: Sai ) téng luong trung binh 1a 8.72%;
sai s6 dinh 1 trung binh 13 13.16%, thoi gian xuét hién dinh Iii tinh todn va thuc
do trung nhau; do hiru hi€u trung binh l1a 86.52% dat loai tot.

5. Véi két qua hiéu chinh dat loai kha va hiéu chinh dat loai tot mo hinh c6 thé st
dung phuc vu cong tac du bdo I trén luu vuc song Thu Bon- tram Nong Son tu

sO liéu mua.
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14.

15.
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tai nguyén dat va nude trén heu viec song Thu Bon — tram Néng Son.
Khoa luan tt nghiép.

Pham Hong Thai (2004) Ung dung mé hinh phan tir hitu han séng déng hoc va
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PHU LUC

Phu luc 01: Nhém céc thong s6 do dac

Chiéu ]
. . dai H¢ so
Dién | Chieu | Chieu ) long . nham Do
tich dai rong | Dg doc dan b6 doc long nham
phan phan phan phan ) cua long dan beé mit
tir tir tir tir Hé so dai dan ciaa cua cua
Phin tir (km? | (km) | (km) | (rad) CN (km) dai dai | phan tir
Poan I
IL11 12.39 | 3.75 | 3.30 | 0.349 | 66.00 | 7.91 | 0.1011 | 0.026 | 0.3500
IL21 11.89 | 483 | 2.46 | 0.382 | 66.00 | 5.34 | 0.1124 | 0.025 | 0.3500
IL22 13.46 | 2.26 | 596 | 0.465 | 65.95 | 5.2 | 0.0192 | 0.025 | 0.3502
IL31 6.99 | 1.85 | 3.78 | 0.474 | 66.00 0.3500
IR11 1497 | 3.74 | 4.00 | 0.349 | 66.00 0.3500
IR21 795 | 245 | 3.24 | 0.514 | 66.00 0.3500
IR31 312 | 126 | 248 | 0.481 | 66.00 0.3500
Doan II
IL11 17.83 | 6.15 | 2.90 | 0.349 | 66.00 | 11.47 | 0.0697 | 0.027 | 0.3500
IL12 2295 | 3.33 | 6.89 | 0.349 | 64.70 | 3.56 | 0.0084 | 0.026 | 0.3559
IL21 15.86 | 6.68 | 2.37 | 0.349 | 66.00 | 2.62 | 0.0763 | 0.025 | 0.3500
1L31 864 | 471 | 1.83 | 0.352 | 66.00 | 3.53 | 0.0085 | 0.025 | 0.3500
11L32 9.01 | 3.38 | 2.67 | 0.349 | 66.00 0.3500
11L41 13.8 | 5.29 | 2.61 | 0.520 | 66.00 0.3500
11L42 6.43 | 3.63 | 1.77 | 0.381 | 66.00 0.3500
IIR11 22.76 | 4.24 | 5.37 | 0.349 | 64.71 0.3559
IIR21 13.52 | 3.53 | 3.83 | 0.349 | 66.00 0.3500
IIR31 949 | 427 | 2.22 | 0.349 | 66.00 0.3500
1IR41 10.17 | 2.78 | 3.66 | 0.288 | 66.00 0.3500
Doan III
IL11 20.24 | 486 | 4.16 | 0.475 | 66.00 | 6.08 | 0.0049 | 0.033 | 0.3500
IL12 19.56 | 3.48 | 562 | 0.523 | 66.00 | 6.47 | 0.0464 | 0.031 | 0.3500
I1L13 14.86 | 296 | 5.02 | 0.367 | 66.32 0.3486
IL21 1248 | 439 | 2.84 | 0.523 | 66.00 0.3500
I1L22 17.16 | 421 | 4.08 | 0.490 | 66.00 0.3500
I1L23 16.97 | 299 | 5.68 | 0.333 | 56.19 0.3946
I11R11 12.48 | 2.84 | 439 | 0.228 | 62.18 0.3673
1IR21 4.5 0.66 | 6.82 | 0.251 | 55.06 0.3997
Poan IV
IVL11 10.39 | 3.75 | 2.77 | 0.349 | 66.00 | 7.11 | 0.0985 | 0.028 | 0.3500
IVL21 16.95 | 5.68 | 298 | 0.245 | 66.00 | 5.64 | 0.0266 | 0.029 | 0.3500
IVL22 1434 | 1.9 755 | 0.247 | 65.81 | 5.52 | 0.0272 | 0.027 | 0.3509
IVL31 3.25 | 0.96 | 3.39 | 0.259 | 56.73 0.3922
IVR11 114 | 3.62 | 3.15 | 0.349 | 66.00 0.3500
IVR21 10.36 | 3.92 | 2.64 | 0.280 | 59.92 0.3777
IVR31 15.88 | 3.9 4.07 | 0.349 | 55.00 0.4000
IVR32 1594 | 2.29 | 6.96 | 0.287 | 55.16 0.3993
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DPoan V

VL11 1508 | 6.12 | 2.46 | 0.355 | 63.96 3.9 0.0256 | 0.035 | 0.3593
VL12 14.89 3 496 | 0.349 | 55.27 | 9.74 | 0.0103 | 0.033 | 0.3988
V021 198 | 3.51 | 5.64 | 0.349 | 58.38 0.3846
VL22 2473 | 3.4 7.27 | 0.349 | 55.09 0.3996
VL23 20.29 | 265 | 7.66 | 0.349 | 55.00 0.4000
VR11 1287 | 4.02 | 3.20 | 0.349 | 55.00 0.4000
VR121 1389 | 239 | 5.81 | 0.349 | 55.00 0.4000
DPoan VI
VIL11 10.22 | 1.92 | 532 | 0.349 | 55.00 | 7.91 | 0.0759 | 0.027 | 0.4000
VIL21 747 | 264 | 283 | 0.349 | 55.00 | 3.45 | 0.0145 | 0.027 | 0.4000
VIL31 6.48 | 234 | 2.77 | 0.349 | 55.00 | 3.36 | 0.0298 | 0.028 | 0.4000
VIL4l 7.2 193 | 3.73 | 0.349 | 55.00 | 7.63 | 0.0197 | 0.03 | 0.4000
VIR11 1425 | 2.9 491 | 0.349 | 55.43 0.3980
VIR21 6.44 | 248 | 2.60 | 0.349 | 55.00 0.4000
VIR31 581 | 1.87 | 3.11 | 0.349 | 55.00 0.4000
VIR41 16.48 | 3.49 | 4.72 | 0.349 | 55.00 0.4000
Doan VI
VIIL11 21.28 | 3.87 | 550 | 0.691 | 66.00 | 11.02 | 0.0045 | 0.033 | 0.3500
VIIL12 42.14 | 2.07 | 20.36 | 0.207 | 66.00 0.3500
VIIL13 2698 | 3.2 8.43 | 0.349 | 66.00 0.3500
VIIL14 35.39 | 2.29 | 1545 | 0.349 | 65.40 0.3527
VIIL15 34.05 | 3.92 | 8.69 | 0.349 | 58.68 0.3833
VIIL16 1571 | 2.83 | 5,55 | 0.349 | 55.00 0.4000
VIIL17 32.62 | 2.81 | 11.61 | 0.368 | 55.00 0.4000
VIIR11 1748 | 3.32 | 5.27 | 0.355 | 55.93 0.3958
VIIR12 18.11 | 3.06 | 592 | 0.349 | 55.43 0.3980
VIIR13 1282 | 443 | 2.89 | 0.378 | 55.00 0.4000
VIIR14 18.76 | 2.31 | 8.12 | 0.397 | 55.00 0.4000
Doan VIII
VIIIL11 831 | 1.65 | 504 | 0.513 | 55.00 | 9.6 0.0833 | 0.028 | 0.4000
VIIL21 | 13.03 | 275 | 474 | 0.350 | 55.00 | 7.18 | 0.0418 | 0.028 | 0.4000
VIHIL31 | 2219 | 6.24 | 3.56 | 0.334 | 55.00 | 6.45 | 0.0155 | 0.029 | 0.4000
VIIL32 | 16.96 | 1.57 | 10.80 | 0.349 | 55.00 | 4.7 0.0043 | 0.03 | 0.4000
VIIL41 | 1582 | 441 | 3.59 | 0.369 | 55.00 0.4000
VIIL42 | 25.66 | 3.95 | 6.50 | 0.349 | 55.00 0.4000
VIIIR11 | 15.07 | 6.28 | 2.40 | 0.431 | 63.90 0.3596
VIIIR12 134 | 263 | 510 | 0.523 | 55.11 0.3995
VIIIR21 | 2259 | 442 | 511 | 0.349 | 59.39 0.3800
VIIIR31 | 17.39 | 3.88 | 4.48 | 0.349 | 55.00 0.4000
VIIIR41 245 | 0.61 | 4.02 | 0.349 | 55.00 0.4000
Poan IX
IXL11 4.8 0.99 | 485 | 0.378 | 55.00 | 7.02 | 0.0028 | 0.031 | 0.4000
IXR11 5.08 | 1.08 | 4.70 | 0.372 | 59.91 0.3777
DPoan X
XL11 1393 | 209 | 6.67 | 0.523 | 55.00 | 15.85 | 0.0505 | 0.028 | 0.4000
XL12 942 | 1.39 | 6.78 | 0.523 | 55.00 | 8.54 | 0.0082 | 0.028 | 0.4000
XL21 20.36 | 4.09 | 498 | 0.523 | 55.69 | 6.64 | 0.0045 | 0.03 | 0.3969
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XL22 1949 | 3.94 | 495 | 0.523 | 55.01 0.3999
XL23 20 1.74 | 11.49 | 0.523 | 60.12 0.3767
XL31 1112 | 493 | 2.26 | 0.445 | 63.92 0.3594
XL32 27.95 | 5.07 | 551 | 0.465 | 65.13 0.3540
XL33 2347 | 1.67 | 14.05 | 0.460 | 63.84 0.3598
XL34 1011 | 1.6 6.32 | 0.395 | 70.95 0.3275
XR11 20.96 | 4.69 | 4.47 | 0.450 | 55.00 0.4000
XR21 23 3.98 | 5.78 | 0.522 | 55.00 0.4000
XR22 2252 | 357 | 6.31 | 0.505 | 58.36 0.3847
XR31 1394 | 412 | 3.38 | 0.485 | 63.89 0.3596
Doan XI
XIL11 1931 | 3.79 | 5.09 | 0.428 | 55.00 | 8.55 | 0.0035 | 0.031 | 0.4000
XIL21 12.15 | 3.66 | 3.32 | 0.523 | 55.00 | 9.03 | 0.0044 | 0.03 | 0.4000
XIL22 1653 | 221 | 7.48 | 0.513 | 55.00 0.4000
XIR11 1428 | 4.35 | 3.28 | 0.517 | 55.00 0.4000
XIR12 19.23 | 1.56 | 12.33 | 0.482 | 55.12 0.3995
XIR21 8.9 6.92 | 1.29 | 0.481 | 55.00 0.4000
XIR22 1248 | 2.81 | 4.44 | 0.420 | 55.00 0.4000
doan XII
XIL11 23.29 | 6.13 | 3.80 | 0.355 | 55.00 | 12.21 | 0.0328 | 0.027 | 0.4000
XI1IL12 2152 | 2.12 | 10.15 | 0.367 | 55.00 | 5.13 | 0.0058 | 0.027 | 0.4000
XIIL21 10.25 | 5.13 | 2.00 | 0.349 | 55.00 | 7.55 | 0.0040 | 0.029 | 0.4000
XI1IL22 1894 | 3.53 | 5.37 | 0.349 | 55.00 | 6.32 | 0.0047 | 0.028 | 0.4000
XIIL31 2247 | 547 | 411 | 0.354 | 55.00 0.4000
XI1IL32 15.79 | 2.66 | 594 | 0.349 | 55.00 0.4000
XI1IL33 11.07 | 2.07 | 5.35 | 0.349 | 55.00 0.4000
X11L41 175 | 5.45 | 3.21 | 0.349 | 55.00 0.4000
XIIR11 21.84 5 4.37 | 0.436 | 55.00 0.4000
XIIR12 25.67 | 5.06 | 5.07 | 0.388 | 55.00 0.4000
XIIR21 25.73 | 5.06 | 5.08 | 0.389 | 55.00 0.4000
XI1IR22 29.68 | 3.63 | 8.18 | 0.351 | 55.00 0.4000
XIIR23 2196 | 3.47 | 6.33 | 0.349 | 55.00 0.4000
XI1IR24 1097 | 2.07 | 5.30 | 0.349 | 55.00 0.4000
XIIR25 822 | 201 | 4.09 | 0.349 | 55.00 0.4000
XIIR31 1897 | 3.64 | 5.21 | 0.508 | 55.00 0.4000
XIIR32 27.84 | 296 | 9.41 | 0.512 | 55.00 0.4000
XIIR33 18.73 | 2.15 | 8.71 | 0.514 | 55.00 0.4000
XI1IR34 21.67 | 243 | 892 | 0.485 | 55.00 0.4000
XIIR35 1752 | 3.77 | 4.65 | 0.447 | 55.00 0.4000
XIIR36 1557 | 237 | 6.57 | 0.360 | 55.00 0.4000
XIIR41 13.69 | 5.28 | 2.59 | 0.523 | 55.00 0.4000
XI1IR42 16.5 4.2 3.93 | 0.418 | 55.00 0.4000
Doan XIII
XIIL11 (1111 | 3.88 | 2.86 | 0.490 | 55.00 | 7.12 | 0.0042 | 0.03 | 0.4000
XIIL12 | 1655 | 1.41 | 11.74 | 0.402 | 55.00 | 8.42 | 0.0036 | 0.031 | 0.4000
XIL21 | 1479 | 3.11 | 476 | 0.254 | 55.00 | 4.26 | 0.0070 | 0.03 | 0.4000
XIIL31 | 1215 | 258 | 471 | 0.325 | 55.32 0.3986
XIIR11 | 1383 | 2.39 | 5.79 | 0.329 | 55.00 0.4000
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XIIR21 | 1235 | 4.48 | 2.76 | 0.201 | 55.00 0.4000
XIIR22 | 1931 | 231 | 8.36 | 0.216 | 55.00 0.4000
XI1IR31 498 | 264 | 1.89 | 0.312 | 55.00 0.4000
DPoan XIV
XIVL11 576 | 1.68 | 3.43 | 0.349 | 55.00 | 5.61 | 0.0053 | 0.029 | 0.4000
XIVL21 | 28.73 | 576 | 499 | 0.399 | 55.66 | 5.88 | 0.0051 | 0.028 | 0.3970
XIVL31 | 13.26 | 552 | 2.40 | 0.502 | 59.59 | 5.34 | 0.0056 | 0.028 | 0.3792
XIVR11 179 | 3.97 | 451 | 0.422 | 56.32 0.3940
XIVR21 185 | 6.07 | 3.05 | 0.431 | 59.32 0.3804
XIVR31 20.3 | 495 | 4.10 | 0.485 | 59.82 0.3781
Poan XV
XVL11 43.78 | 453 | 9.66 | 0.447 | 56.55 | 18.93 | 0.0317 | 0.028 | 0.3929
XVL12 38.17 | 2.55 | 14.97 | 0.423 | 56.37 | 15.4 | 0.0026 | 0.027 | 0.3938
XVL13 37.39 | 255 | 1466 | 0.355 | 57.21 | 5.06 | 0.0059 | 0.028 | 0.3899
XVL21 3762 | 3.39 | 11.10 | 0.386 | 59.85 | 891 | 0.0034 | 0.029 | 0.3779
XVL22 21.74 | 1.95 | 11.15 | 0.414 | 59.71 9.5 0.0032 | 0.028 | 0.3786
XVL31 1441 | 3.39 | 425 | 0.485 | 55.00 0.4000
XVL32 923 | 191 | 4.83 | 0.523 | 56.68 0.3924
XVL41 1732 | 355 | 4.88 | 0.215 | 55.00 0.4000
XVL42 18.85 | 0.93 | 20.27 | 0.465 | 55.00 0.4000
XVL51 1336 | 244 | 5.48 | 0.346 | 55.00 0.4000
XVRI11 15.37 | 4.83 | 3.18 | 0.349 | 55.93 0.3958
XVR12 2423 | 1.99 | 12.18 | 0.349 | 48.61 0.4291
XVR21 65.68 | 9.34 | 7.03 | 0.349 | 61.92 0.3685
XVR22 46.76 | 7.67 | 6.10 | 0.357 | 64.95 0.3548
XVR23 42.61 | 245 | 17.39 | 0.377 | 62.01 0.3681
XVR24 30.46 | 2.89 | 10.54 | 0.393 | 64.04 0.3589
XVR31 1477 | 5.04 | 293 | 0.351 | 55.03 0.3999
XVR32 1421 | 3.18 | 4.47 | 0.369 | 62.36 0.3665
XVR41 2323 | 402 | 5.78 | 0.570 | 55.78 0.3965
XVR42 23.66 | 2.85 | 8.30 | 0.466 | 59.15 0.3811
XVR43 20 2.82 | 7.09 | 0.376 | 55.08 0.3996
XVR51 1536 | 214 | 7.18 | 0.393 | 55.00 0.4000
Poan XVI
XVIL11 | 17.75 | 3.69 | 481 | 0.444 | 56.45 | 2.56 | 0.0078 | 0.033 | 0.3934
XVIR11 | 12.69 | 546 | 2.32 | 0.328 | 55.42 0.3981
DPoan XVII
XVIIL11 159 | 1.37 | 1.16 | 0.349 | 66.27 | 6.21 | 0.0032 | 0.033 | 0.3488
XVIIR11 | 3.37 | 239 | 141 | 0.282 | 60.34 0.3757
Doan XVIII
XVIIIL11 | 31.03 4 7.76 | 0.523 | 55.00 | 9.96 | 0.0402 | 0.029 | 0.4000
XVIIL21 | 18.71 | 553 | 3.38 | 0.445 | 55.00 | 6.86 | 0.0044 | 0.028 | 0.4000
XVIIL22 | 12.77 | 2.15 | 594 | 0.460 | 55.00 | 7.32 | 0.0041 | 0.029 | 0.4000
XVIIL31 | 1835 | 4.13 | 4.44 | 0.708 | 55.00 0.4000
XVIIR11 | 172 | 3.04 | 566 | 0.517 | 55.00 0.4000
XVIIIR21 | 2398 | 3.94 | 6.09 | 0.398 | 55.00 0.4000
XVIIIR31 | 13.07 | 3.36 | 3.89 | 0.349 | 55.00 0.4000
Poan XIX
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XIXL11 | 1564 | 545 | 2.87 | 0.349 | 55.00 | 7.61 | 0.0039 | 0.03 | 0.4000
XIXL12 | 1241 | 3.23 | 3.84 | 0.349 | 55.00 | 5.42 | 0.0055 | 0.031 | 0.4000
XIXL21 7.8 2.75 | 2.84 | 0.350 | 55.00 0.4000
XIXR11 7.02 | 266 | 2.64 | 0.322 | 55.00 0.4000
XIXR12 | 1291 | 3.21 | 4.02 | 0.349 | 55.00 0.4000
XIXR21 | 1247 | 437 | 2.85 | 0.382 | 55.00 0.4000
XIXR22 | 12.88 | 298 | 4.32 | 0.404 | 55.00 0.4000
Poan XX
XXL11 15.18 | 266 | 5.71 | 0.523 | 67.30 | 10.95 | 0.0091 | 0.028 | 0.3441
XXL21 7.85 | 3.28 | 2.39 | 0.442 | 68.39 | 4.99 | 0.0060 | 0.029 | 0.3391
XXL31 8.56 4.2 2.04 | 0.201 | 68.51 | 4.83 | 0.0062 | 0.029 | 0.3386
XXR11 9.79 | 1.14 | 859 | 0.523 | 66.92 0.3458
XXR21 1312 | 3.91 | 3.36 | 0.333 | 57.43 0.3890
XXR31 1563 | 3.38 | 4.62 | 0.201 | 55.00 0.4000
XXR32 11.09 | 254 | 4.37 | 0.201 | 59.83 0.3780
Poan XXI
XXIL11 9.99 | 286 | 3.49 | 0.523 | 55.00 | 7.43 | 0.0538 | 0.028 | 0.4000
XXIL21 | 16.03 | 4.37 | 3.67 | 0.523 | 56.58 | 9.01 | 0.0111 | 0.027 | 0.3928
XXIL22 9.82 | 1.86 | 528 | 0.523 | 55.00 | 9.73 | 0.0103 | 0.028 | 0.4000
XXIL23 164 | 1.94 | 8.45 | 0.523 | 55.00 0.4000
XXIL31 | 1365 | 2.07 | 6.59 | 0.523 | 57.84 0.3871
XXIL32 | 1868 | 295 | 6.33 | 0.523 | 55.00 0.4000
XXIR11 | 15.76 | 2.92 | 540 | 0.523 | 55.00 0.4000
XXIR21 | 27.61 | 8.77 | 3.15 | 0.486 | 55.00 0.4000
XXIR31 | 1136 | 2.1 541 | 0.512 | 55.00 0.4000
DPoan XXII
XXIIL11 15.3 3.2 478 | 0523 | 55.20 | 6.89 | 0.0044 | 0.031 | 0.3991
XXIIR11 | 19.14 | 411 | 466 | 0.380 | 55.16 0.3993
XXIIR12 | 16.82 | 4.03 | 4.17 | 0.474 | 55.17 0.3992
XXIIR13 | 8.13 | 0.86 | 9.45 | 0.505 | 55.75 0.3966
Doan XXIII
XXIHIL11 | 691 | 232 | 298 | 0523 | 55.00 | 5.92 | 0.0051 | 0.033 | 0.4000
XXIIR11 | 10.38 | 2.99 | 3.47 | 0.523 | 55.00 0.4000

Phu luc 02: File s6 liéu diu vao ciia mé hinh séng dong hoc mét chiéu

23 0.0001 20 16 90 100 3
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
0.0 5.7 349 73.4 147.6 185.4 2249 251.5 270.6 292.2 304.1 312.7 317.5

319.8 319.8 320.8 3

0

90 100 110

1.5 15 15

7910 5340 5200

SONG 1 (song 1 trong ban do)

I Chieu rong cua song ung voi tung dai

I m : do doc mai kenh

I chieu dai doan long dan
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0.1011 0.1124 0.0192 I do doc doan long dan

121 left

111 right

0.026 0.025 0.025 He so nham song

3300 chieu rong left cua phan tu thuoc 1

4000 chieu rong right cua phan tu thuoc 1

3750 chieu dai left cua phan tu thuoc 1

3740 chieu dai right cua phan tu thuoc 1

0.35 he so nham left cua phan tu thuoc 1
0.35 he so nham right cua phan tu thuoc 1
94.0 chi so CN left cua dai 1

94.0 chi so CN right cua dai 1

0.349 do doc left cua dai 1

0.349 do doc right cua dai 1

2460 5960 chieu rong left cua phan tu thuoc 2

3240 chieu rong right cua phan tu thuoc 2

4830 2260 chieu dai left cua phan tu thuoc 2

2450 chieu dai right cua phan tu thuoc 2

0.35 0.3502 he so nham left cua phan tu thuoc 2
0.35 he so nham right cua phan tu thuoc 2
94.0 93.95 chi so CN left cua dai 2

94.0 chi so CN right cua dai 2

0.382 0.465 do doc left cua dai 2

0.514 do doc right cua dai 2

3780 chieu rong left cua phan tu thuoc 3

2480 chieu rong right cua phan tu thuoc 3
1850 chieu dai left cua phan tu thuoc 3
1260 chieu dai right cua phan tu thuoc 3
0.35 he so nham left cua phan tu thuoc 3
0.35 he so nham right cua phan tu thuoc 3
94.0 chi so CN left cua dai 3

94.0 chi so CN right cua dai 3

0.474 do doc left cua dai 3

0.481 do doc right cua dai 3

4  SONG 2 (song 2 trong ban do)
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80 90 100 110

15 15 15 15

11470 3560 2620 3530
0.0697 0.0084 0.0763 0.0085

2 12 2
1111

0.027 0.026 0.025 0.025

2900 6890
5370
6150 3330
4240

0.35 0.3559

0.3559
94.0 92.7
92.71

0.349 0.349

0.349

2370

3830

6680

3530

0.35

0.35

94.0

94.0

0.349
0.349

1830 2670
2220

4710 3380
4270

0.35 0.35
0.35

94.0 94.0

I Chieu rong cua song ung voi tung dai

I' m : do doc mai kenh
I chieu dai doan long dan
I do doc doan long dan
left
right
He so nham song

chieu rong left cua phan tu thuoc 1

chieu rong right cua phan tu thuoc 1
chieu dai left cua phan tu thuoc 1
chieu dai right cua phan tu thuoc 1
he so nham left cua phan tu thuoc 1
he so nham right cua phan tu thuoc 1
chi so CN left cua dai 1
chi so CN right cua dai 1
do doc left cua dai 1
do doc right cua dai 1
chieu rong left cua phan tu thuoc 2
chieu rong right cua phan tu thuoc 2
chieu dai left cua phan tu thuoc 2
chieu dai right cua phan tu thuoc 2
he so nham left cua phan tu thuoc 2
he so nham right cua phan tu thuoc 2
chi so CN left cua dai 2
chi so CN right cua dai 2
do doc left cua dai 2
do doc right cua dai 2
chieu rong left cua phan tu thuoc 3
chieu rong right cua phan tu thuoc 3
chieu dai left cua phan tu thuoc 3
chieu dai right cua phan tu thuoc 3
he so nham left cua phan tu thuoc 3
he so nham right cua phan tu thuoc 3
chi so CN left cua dai 3
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94.0

0.352 0.349
0.349

2610 1770
3660

5290 3630
2780

0.35 0.35

0.35

94.0 94.0

94.0

0.520 0.381
0.288

chi so CN right cua dai 3
do doc left cua dai 3
do doc right cua dai 3
chieu rong left cua phan tu thuoc 4
chieu rong right cua phan tu thuoc 4
chieu dai left cua phan tu thuoc 4
chieu dai right cua phan tu thuoc 4
he so nham left cua phan tu thuoc 4
he so nham right cua phan tu thuoc 4
chi so CN left cua dai 4
chi so CN right cua dai 4
do doc left cua dai 4
do doc right cua dai 4

2  SONG 3 (song 3 so voi ban do)

2

12

110 120

15 15

6080 6470
0.0049 0.0464
3 3

11

0.033 0.031
4160 5620 5020
4390

4860 3480 2960
2840

0.35 0.35 0.3486
0.3673

94.0 94.0 94.32
90.18

0.475 0.523 0.367
0.228

2840 4080 5680
6820

song do vao

Chieu rong cua song ung voi tung dai
I'm : do doc mai kenh
I chieu dai doan long dan
I do doc doan long dan
left
right
He so nham song
chieu rong left cua phan tu thuoc 1
chieu rong right cua phan tu thuoc 1
chieu dai left cua phan tu thuoc 1
chieu dai right cua phan tu thuoc 1
he so nham left cua phan tu thuoc 1
he so nham right cua phan tu thuoc 1
chi so CN left cua dai 1
chi so CN right cua dai 1
do doc left cua dai 1
do doc right cua dai 1
chieu rong left cua phan tu thuoc 2
chieu rong right cua phan tu thuoc 2
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4390 4210 2990 chieu dai left cua phan tu thuoc 2
660 chieu dai right cua phan tu thuoc 2
0.35 0.35 0.3946 he so nham left cua phan tu thuoc 2

0.3997 he so nham right cua phan tu thuoc 2
94.0 94.0 83.19 chi so CN left cua dai 2
82.06 chi so CN right cua dai 2

0.523 0.49 0.333 do doc left cua dai 2

0.251 do doc right cua dai 2

3 SONG 4 (song 4 so voi ban do)

0
100 110 120 I Chieu rong cua song ung Vvoi tung dai
15 15 15 I'm: do doc mai kenh

7110 5640 5520
0.0985 0.0266 0.0272

I chieu dai doan long dan

121
112

0.028 0.029 0.027

I do doc doan long dan
left
right

He so nham song

2770 chieu rong left cua phan tu thuoc 1

3150 chieu rong right cua phan tu thuoc 1

3750 chieu dai left cua phan tu thuoc 1

3620 chieu dai right cua phan tu thuoc 1

0.35 he so nham left cua phan tu thuoc 1
0.35 he so nham right cua phan tu thuoc 1
94.0 chi so CN left cua dai 1

94.0 chi so CN right cua dai 1

0.349 do doc left cua dai 1

0.349 do doc right cua dai 1

2980 7550 chieu rong left cua phan tu thuoc 2
2640 chieu rong right cua phan tu thuoc 2

5680 1900 chieu dai left cua phan tu thuoc 2

3920 chieu dai right cua phan tu thuoc 2

0.35 0.3509 he so nham left cua phan tu thuoc 2
0.3777 he so nham right cua phan tu thuoc 2
94.0 93.81 chi so CN left cua dai 2

86.92 chi so CN right cua dai 2
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0.245 0.247 do doc left cua dai 2

0.280 do doc right cua dai 2

3390 chieu rong left cua phan tu thuoc 3

4070 6960 chieu rong right cua phan tu thuoc 3
960 chieu dai left cua phan tu thuoc 3

3900 2290 chieu dai right cua phan tu thuoc 3
0.3922 he so nham left cua phan tu thuoc 3

0.4 0.3993 he so nham right cua phan tu thuoc 3
83.73 chi so CN left cua dai 3

83.0 83.16 chi so CN right cua dai 3

0.259 do doc left cua dai 3

0.349 0.287 do doc right cua dai 3

2 SONG 5 (song 5 so voi ban do)

2

3 4 song do vao

120 130 I Chieu rong cua song ung voi tung dai
15 15 I'm: do doc mai kenh

3900 9740 I chieu dai doan long dan

0.0256 0.0103 I do doc doan long dan

2 3 left

11 right

0.035 0.033 He so nham song

2460 4960 chieu rong left cua phan tu thuoc 1
3200 chieu rong right cua phan tu thuoc 1
6120 3000 chieu dai left cua phan tu thuoc 1
4020 chieu dai right cua phan tu thuoc 1

0.3593 0.3988 he so nham left cua phan tu thuoc 1
0.4 he so nham right cua phan tu thuoc 1

91.96 82.27 chi so CN left cua dai 1

82.0 chi so CN right cua dai 1

0.355 0.349 do doc left cua dai 1

0.349 do doc right cua dai 1

5640 7270 7660 chieu rong left cua phan tu thuoc 2
5810 chieu rong right cua phan tu thuoc 2

3510 3400 2650 chieu dai left cua phan tu thuoc 2
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2390 chieu dai right cua phan tu thuoc 2

0.3846 0.3996 0.4 he so nham left cua phan tu thuoc 2
0.4 he so nham right cua phan tu thuoc 2
85.38 82.09 82.0 chi so CN left cua dai 2
85.0 chi so CN right cua dai 2
0.349 0.349 0.349 do doc left cua dai 2

0.349 do doc right cua dai 2

4 SONG 6 (song 6 ung voi ban do)

0

100 110 120 130 I Chieu rong cua song ung voi tung dai
15 15 15 15 I'm : do doc mai kenh

7910 3450 3360 7630 I chieu dai doan long dan
0.0759 0.0145 0.0298 0.0197 I do doc doan long dan
1111 left

1111 right

0.027 0.027 0.028 0.3 He so nham song

5320 chieu rong left cua phan tu thuoc 1

4910 chieu rong right cua phan tu thuoc 1

1920 chieu dai left cua phan tu thuoc 1
2900 chieu dai right cua phan tu thuoc 1
0.4 he so nham left cua phan tu thuoc 1

0.398 he so nham right cua phan tu thuoc 1
82.0 chi so CN left cua dai 1

82.43 chi so CN right cua dai 1

0.349 do doc left cua dai 1

0.349 do doc right cua dai 1

2830 chieu rong left cua phan tu thuoc 2

2600 chieu rong right cua phan tu thuoc 2

2640 chieu dai left cua phan tu thuoc 2

2480 chieu dai right cua phan tu thuoc 2

0.4 he so nham left cua phan tu thuoc 2

0.4 he so nham right cua phan tu thuoc 2
82.0 chi so CN left cua dai 2

82.0 chi so CN right cua dai 2

0.349 do doc left cua dai 2
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0.349 do doc right cua dai 2

2770 chieu rong left cua phan tu thuoc 3

3110 chieu rong right cua phan tu thuoc 3

2340 chieu dai left cua phan tu thuoc 3

1870 chieu dai right cua phan tu thuoc 3

0.40 he so nham left cua phan tu thuoc 3

0.40 he so nham right cua phan tu thuoc 3

82.0 chi so CN left cua dai 3

82.0 chi so CN right cua dai 3

0.349 do doc left cua dai 3

0.349 do doc right cua dai 3

3730 chieu rong left cua phan tu thuoc 4

4720 chieu rong right cua phan tu thuoc 4

1930 chieu dai left cua phan tu thuoc 4

3490 chieu dai right cua phan tu thuoc 4

0.4 he so nham left cua phan tu thuoc 4

0.4 he so nham right cua phan tu thuoc 4

82.0 chi so CN left cua dai 4

82.0 chi so CN right cua dai 4

0.349 do doc left cua dai 4

0.349 do doc right cua dai 4

1 SONG 7 (song 7 o0 ban do)

2

56 song do vao

130 I Chieu rong cua song ung Vvoi tung dai

1.5 I'm : do doc mai kenh

11020 I chieu dai doan long dan

0.0045 I do doc doan long dan

7 left

4 right

0.033 He so nham song

5500 20360 8430 15450 8690 5550 11610 chieu rong left cua phan tu
thuoc 1 5270 5920 2890 8120 chieu rong
right cua phan tu thuoc 1 3870 2070 3200 2290 3920
2830 2810 chieu dai left cua phan tu thuoc 1 3320 3060
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4430 2310 chieu dai right cua phan tu thuoc 1

0.35 0.35 0.35 0.3527 0.3833 0.4 04 he so nham left cua phan tu
thuoc 1 0.3958 0.398 04 04 he so nham
right cua phan tu thuoc 1 94.0 940 94.0 934 85.68 82.0
82.0 chi so CN left cua dai 1 82.93 82.43
82.0 82.0 chi so CN right cua dai 1

0.691 0.207 0.349 0.349 0.349 0.349 0.368 do doc left cua dai 1
0.355 0.349 0.378 0.397 do doc right cua dai 1

4  SONG 8 (song 8 o ban do)

0

100 110 120 130 I Chieu rong cua song ung voi tung dai
15 15 15 15 I'm : do doc mai kenh

9600 7180 6450 4700 I chieu dai doan long dan

0.0833 0.0418 0.0155 0.0043 I do doc doan long dan

1122 left

2 111 right

0.028 0.028 0.029 0.03 He so nham song

5040 chieu rong left cua phan tu thuoc 1

2400 5100 chieu rong right cua phan tu thuoc 1

1650 chieu dai left cua phan tu thuoc 1

6280 2630 chieu dai right cua phan tu thuoc 1

0.4 he so nham left cua phan tu thuoc 1

0.3596 0.3995 he so nham right cua phan tu thuoc 1

82.0 chi so CN left cua dai 1

91.9 82.11 chi so CN right cua dai 1

0.513 do doc left cua dai 1

0.523 0.349 do doc right cua dai 1

4740 chieu rong left cua phan tu thuoc 2

5110 chieu rong right cua phan tu thuoc 2

2750 chieu dai left cua phan tu thuoc 2

4420 chieu dai right cua phan tu thuoc 2

0.4 he so nham left cua phan tu thuoc 2

0.38 he so nham right cua phan tu thuoc 2

82.0 chi so CN left cua dai 2

86.39 chi so CN right cua dai 2
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0.35

0.349

3560 10800
4480

6240 1570
3880

04 04
0.4

82.0 82.0
82.0

0.334 0.349
0.349

3590 6500
4020

4410 3950
610

04 04
0.4

82.0 820
82.0

0.369 0.349
0.349

do doc left cua dai 2
do doc right cua dai 2

chieu rong left cua phan tu thuoc 3

chieu rong right cua phan tu thuoc 3
chieu dai left cua phan tu thuoc 3
chieu dai right cua phan tu thuoc 3
he so nham left cua phan tu thuoc 3
he so nham right cua phan tu thuoc 3
chi so CN left cua dai 3
chi so CN right cua dai 3
do doc left cua dai 3
do doc right cua dai 3
chieu rong left cua phan tu thuoc 4
chieu rong right cua phan tu thuoc 4
chieu dai left cua phan tu thuoc 4
chieu dai right cua phan tu thuoc 4
he so nham left cua phan tu thuoc 4
he so nham right cua phan tu thuoc 4
chi so CN left cua dai 4
chi so CN right cua dai 4
do doc left cua dai 4
do doc right cua dai 4

1 SONG 9 (song 9 o ban do)

2

7 8
140
1.5
7020
0.0028

0.031
4850
4700
990

song do vao
I Chieu rong cua song ung Vvoi tung dai
I'm : do doc mai kenh
I chieu dai doan long dan
I do doc doan long dan
left
right

He so nham song

chieu rong left cua phan tu thuoc 1
chieu rong right cua phan tu thuoc 1
chieu dai left cua phan tu thuoc 1
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1080
0.4
0.3777
82.0
86.91
0.378
0.372

chieu dai right cua phan tu thuoc 1
he so nham left cua phan tu thuoc 1
he so nham right cua phan tu thuoc 1
chi so CN left cua dai 1
chi so CN right cua dai 1
do doc left cua dai 1
do doc right cua dai 1

3  SONG 10 (song 10 trong ban do)

0

120 130 140

15 15 15

15850 8540 6640
0.0505 0.0082 0.0045
2 3 4 left

121 right

0.028 0.028 0.03

I Chieu rong cua song ung voi tung dai

I m: do doc mai kenh

I chieu dai doan long dan
I do doc doan long dan

He so nham song

6670 6780 chieu rong left cua phan tu thuoc 1

4470 chieu rong right cua phan tu thuoc 1

2090 1390 chieu dai left cua phan tu thuoc 1

4690 chieu dai right cua phan tu thuoc 1

04 04 he so nham left cua phan tu thuoc 1

0.4 he so nham right cua phan tu thuoc 1

82.0 82.0 chi so CN left cua dai 1

82.0 chi so CN right cua dai 1

0.523 0.523 do doc left cua dai 1

0.450 do doc right cua dai 1

4980 4950 11490 chieu rong left cua phan tu thuoc 2
5780 6310 chieu rong right cua phan tu thuoc 2

4090 3940 1740 chieu dai left cua phan tu thuoc 2
3980 3570 chieu dai right cua phan tu thuoc 2

0.3969 0.3999 0.3767 he so nham left cua phan tu thuoc 2
0.4 0.3847 he so nham right cua phan tu thuoc 2
82.69 82.01 88.12 chi so CN left cua dai 2

82.0 85.36 chi so CN right cua dai 2

0.523 0.523 0.523

do doc left cua dai 2
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0.522 0.505 do doc right cua dai 2

2260 5510 14050 6320 chieu rong left cua phan tu thuoc 3
3380 chieu rong right cua phan tu thuoc 3
4930 5070 1670 1600 chieu dai left cua phan tu thuoc 3
4120 chieu dai right cua phan tu thuoc 3
0.3594 0.354 0.3598 0.3274 he so nham left cua phan tu thuoc 3
0.3596 he so nham right cua phan tu thuoc 3
91.92 93.13 91.84 99.95 chi so CN left cua dai 3
91.89 chi so CN right cua dai 3

0.445 0.465 0.460 0.395 do doc left cua dai 3

0.485 do doc right cua dai 3

2 SONG 11 (song 11 trong ban do)

2

9 10 song do vao

140 150 I Chieu rong cua song ung Vvoi tung dai
15 15 I'm: do doc mai kenh

8550 9030 I chieu dai doan long dan

0.0035 0.0044 I do doc doan long dan

12 left

2 2 right

0.031 0.03 He so nham song

5090 chieu rong left cua phan tu thuoc 1

3280 12330 chieu rong right cua phan tu thuoc 1
3790 chieu dai left cua phan tu thuoc 1

4350 1560 chieu dai right cua phan tu thuoc 1
0.4 he so nham left cua phan tu thuoc 1

0.4 0.3995 he so nham right cua phan tu thuoc 1
82.0 chi so CN left cua dai 1

82.0 82.12 chi so CN right cua dai 1

0.428 do doc left cua dai 1

0.482 0.481 do doc right cua dai 1

3320 7480 chieu rong left cua phan tu thuoc 2
1290 4440 chieu rong right cua phan tu thuoc 2
3660 2210 chieu dai left cua phan tu thuoc 2
6920 2810 chieu dai right cua phan tu thuoc 2
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04 04 he so nham left cua phan tu thuoc 2

04 04 he so nham right cua phan tu thuoc 2
82.0 82.0 chi so CN left cua dai 2

82.0 82.0 chi so CN right cua dai 2

0.523 0.513 do doc left cua dai 2

0.481 0.420 do doc right cua dai 2

3 SONG 12 (song 14 so voi ban do)

0

130 140 150 I Chieu rong cua song ung voi tung dai
15 15 15 I'm : do doc mai kenh

5610 5880 5340 I chieu dai doan long dan

0.0053 0.0051 0.0056 I do doc doan long dan
111 left

111 right

0.029 0.028 0.028 He so nham song

3430 chieu rong left cua phan tu thuoc 1
4510 chieu rong right cua phan tu thuoc 1
1680 chieu dai left cua phan tu thuoc 1
3970 chieu dai right cua phan tu thuoc 1

0.4 he so nham left cua phan tu thuoc 1
0.394 he so nham right cua phan tu thuoc 1
82.0 chi so CN left cua dai 1

83.32 chi so CN right cua dai 1

0.349 do doc left cua dai 1

0.422 do doc right cua dai 1

4990 chieu rong left cua phan tu thuoc 2
3050 chieu rong right cua phan tu thuoc 2
5760 chieu dai left cua phan tu thuoc 2
6070 chieu dai right cua phan tu thuoc 2
0.397 he so nham left cua phan tu thuoc 2
0.3804 he so nham right cua phan tu thuoc 2
82.66 chi so CN left cua dai 2

86.32 chi so CN right cua dai 2
0.349 do doc left cua dai 2

0.431 do doc right cua dai 2
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2400
4100
5520
4950
0.3792
0.3781
86.59
86.82
0.502
0.485

chieu rong left cua phan tu thuoc 3
chieu rong right cua phan tu thuoc 3
chieu dai left cua phan tu thuoc 3
chieu dai right cua phan tu thuoc 3
he so nham left cua phan tu thuoc 3
he so nham right cua phan tu thuoc 3
chi so CN left cua dai 3
chi so CN right cua dai 3
do doc left cua dai 3
do doc right cua dai 3

3 SONG 13 (song 13 so voi ban do)

2
11 12

150 160 170

15 15 15

7120 8420 4260
0.0042 0.0036 0.007

2 11
121

0.03 0.031 0.03

2860 11740
5790

3880 1410
2390

04 04
0.4

82.0 82.0
82.0

0.49 0.402
0.329
4760

2760 8360
3110

4480 2310
0.4

song do vao

I Chieu rong cua song ung voi tung dai

I'm: do doc mai kenh
I chieu dai doan long dan
I do doc doan long dan

left
right

He so nham song

chieu rong left cua phan tu thuoc 1
chieu rong right cua phan tu thuoc 1
chieu dai left cua phan tu thuoc 1
chieu dai right cua phan tu thuoc 1

he so nham left cua phan tu thuoc 1

he so nham right cua phan tu thuoc 1
chi so CN left cua dai 1
chi so CN right cua dai 1
do doc left cua dai 1
do doc right cua dai 1
chieu rong left cua phan tu thuoc 2
chieu rong right cua phan tu thuoc 2
chieu dai left cua phan tu thuoc 2
chieu dai right cua phan tu thuoc 2
he so nham left cua phan tu thuoc 2
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04 04
82.0
82.0 82.0
0.254
0.201 0.216
4710
1890
2580
2640
0.3986
0.4

82.32
82.0
0.325
0.312

he so nham right cua phan tu thuoc 2
chi so CN left cua dai 2
chi so CN right cua dai 2
do doc left cua dai 2
do doc right cua dai 2
chieu rong left cua phan tu thuoc 3
chieu rong right cua phan tu thuoc 3
chieu dai left cua phan tu thuoc 3
chieu dai right cua phan tu thuoc 3
he so nham left cua phan tu thuoc 3
he so nham right cua phan tu thuoc 3
chi so CN left cua dai 3
chi so CN right cua dai 3
do doc left cua dai 3
do doc righ cua dai 3

5 SONG 14 (song 15 ung voi ban do )

0

130 140 150 160 170

15 15 15 15 15

18930 15400 5060 8910 9500
0.0317 0.0026 0.0059 0.0034 0.0032

32221
2 4 231

0.028 0.027 0.028 0.029 0.028
9660 14970 14660

3180 12180

4530 2550 2550

4830 1990

0.3929 0.3938 0.3899
0.3958 0.4291
84.55 83.37 84.21

83.93 85.61

0.447 0.423 0.355

0.349 0.349
11100 11150

I Chieu rong cua song ung voi tung dai
I'm : do doc mai kenh
I chieu dai doan long dan
I do doc doan long dan
left
right
He so nham song
chieu rong left cua phan tu thuoc 1
chieu rong right cua phan tu thuoc 1
chieu dai left cua phan tu thuoc 1
chieu dai right cua phan tu thuoc 1
he so nham left cua phan tu thuoc 1
he so nham right cua phan tu thuoc 1
chi so CN left cua dai 1
chi so CN right cua dai 1
do doc left cua dai 1
do doc right cua dai 1
chieu rong left cua phan tu thuoc 2
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7030 6100 17390 10540

3390 1950
9340 7670 2450 2890
0.3779 0.3786

0.3685 0.3548 0.3681 0.3589

88.85 87.71

89.92 92.95 90.01 92.04

0.386 0.414

0.349 0.357 0.377 0.393

4250 4830

2930 4470

3390 1910

5040 3180

0.4 0.3924
0.3999 0.3665
82.0 83.68

82.03 90.36
0.485 0.523
0.351 0.369

4880 20270

5780 8300 7090
3550 930

4020 2850 2820
04 04

0.3965 0.3811 0.3996
82.0 82.0

82.78 86.15 82.08
0.215 0.465
0.570 0.465 0.376
5480

7180

2440

2140

0.4

0.4

chieu dai left cua phan tu thuoc 2
chieu dai right cua phan tu thuoc 2
he so nham left cua phan tu thuoc 2

chi so CN left cua dai 2
chi so CN right cua dai 2
do doc left cua dai 2
do doc right cua dai 2
chieu rong left cua phan tu thuoc 3
chieu rong right cua phan tu thuoc 3
chieu dai left cua phan tu thuoc 3
chieu dai right cua phan tu thuoc 3
he so nham left cua phan tu thuoc 3
he so nham right cua phan tu thuoc 3
chi so CN left cua dai 3
chi so CN right cua dai 3
do doc left cua dai 3
do doc right cua dai 3
chieu rong left cua phan tu thuoc 4
chieu rong right cua phan tu thuoc 4
chieu dai left cua phan tu thuoc 4
chieu dai right cua phan tu thuoc 4
he so nham left cua phan tu thuoc 4
he so nham right cua phan tu thuoc 4
chi so CN left cua dai 4
chi so CN right cua dai 4
do doc left cua dai 4
do doc right cua dai 4
chieu rong left cua phan tu thuoc 5
chieu rong right cua phan tu thuoc 5
chieu dai left cua phan tu thuoc 5
chieu dai right cua phan tu thuoc 5
he so nham left cua phan tu thuoc 5
he so nham right cua phan tu thuoc 5
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82.0 chi so CN left cua dai 5

82.0 chi so CN right cua dai 5

0.346 do doc left cua dai 5

0.393 do doc right cua dai 5

1  SONG 15 (song 17 o ban do)

2

13 14 song do vao

170 I Chieu rong cua song ung voi tung dai
1.5 I'm : do doc mai kenh

2560 I chieu dai doan long dan

0.0078 I do doc doan long dan

1 left

1 right

0.033 He so nham song

1160 chieu rong left cua phan tu thuoc 1
1410 chieu rong right cua phan tu thuoc 1
1370 chieu dai left cua phan tu thuoc 1

2390 chieu dai right cua phan tu thuoc 1
0.3488 he so nham left cua phan tu thuoc 1
0.3757 he so nham right cua phan tu thuoc 1
94.27 chi so CN left cua dai 1

99.34 chi so CN right cua dai 1

0.349 do doc left cua dai 1

0.282 do doc right cua dai 1

3 SONG 16 (song 20 trong ban do)

0

150 160 170 I Chieu rong cua song ung voi tung dai
1.5 15 15 I'm : do doc mai kenh

10950 4990 4830 I chieu dai doan long dan

0.0091 0.006 0.0062 I do doc doan long dan

111 left

112 right

0.028 0.029 0.029 He so nham song

5710 chieu rong left cua phan tu thuoc 1

8590 chieu rong right cua phan tu thuoc 1
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2660

1140
0.3441
0.3458
95.3

95.92
0.523
0.523
2390

3360

3280

3910
0.3391
0.389
97.39
85.43
0.442
0.333
2040
4620 4370
4200

3380 2540
0.3386

0.4 0.378
97.51

83.0 86.83
0.201

0.201 0.201

chieu dai left cua phan tu thuoc 1
chieu dai right cua phan tu thuoc 1
he so nham left cua phan tu thuoc 1
he so nham right cua phan tu thuoc 1
chi so CN left cua dai 1
chi so CN right cua dai 1
do doc left cua dai 1
do doc right cua dai 1
chieu rong left cua phan tu thuoc 2
chieu rong right cua phan tu thuoc 2
chieu dai left cua phan tu thuoc 2
chieu dai right cua phan tu thuoc 2
he so nham left cua phan tu thuoc 2
he so nham right cua phan tu thuoc 2
chi so CN left cua dai 2
chi so CN right cua dai 2
do doc left cua dai 2
do doc right cua dai 2
chieu rong left cua phan tu thuoc 3
chieu rong right cua phan tu thuoc 3
chieu dai left cua phan tu thuoc 3
chieu dai right cua phan tu thuoc 3
he so nham left cua phan tu thuoc 3
he so nham right cua phan tu thuoc 3
chi so CN left cua dai 3
chi so CN right cua dai 3
do doc left cua dai 3
do doc right cua dai 3

1 SONG 17 (song 16 o ban do)

2

15 16
180
1.5
6210
0.0032

song do vao
I Chieu rong cua song ung voi tung dai
I'm : do doc mai kenh
I chieu dai doan long dan
I do doc doan long dan
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1 left

1 right

0.033 He so nham song

4810 chieu rong left cua phan tu thuoc 1
2320 chieu rong right cua phan tu thuoc 1
3690 chieu dai left cua phan tu thuoc 1

5460 chieu dai right cua phan tu thuoc 1
0.3934 he so nham left cua phan tu thuoc 1
0.3981 he so nham right cua phan tu thuoc 1
84.45 chi so CN left cua dai 1

83.42 chi so CN right cua dai 1

0.444 do doc left cua dai 1

0.328 do doc right cua dai 1

4 SONG 18 (song 12 so voi ban do)

0

150 160 170 180 Chieu rong cua song ung voi tung dai
15 15 15 15 I'm : do doc mai kenh

12210 5130 7550 6320 I chieu dai doan long dan
0.0328 0.0058 0.004 0.0047 I do doc doan long dan

2 231 left

2 56 2 right

0.027 0.027 0.029 0.028 He so nham song

3800 10150 chieu rong left cua phan tu thuoc 1
4370 5070 chieu rong right cua phan tu thuoc 1
6130 2120 chieu dai left cua phan tu thuoc 1
5000 5060 chieu dai right cua phan tu thuoc 1
04 04 he so nham left cua phan tu thuoc 1
04 04 he so nham right cua phan tu thuoc 1
82.0 82.0 chi so CN left cua dai 1

82.0 82.0 chi so CN right cua dai 1

0.355 0.367 do doc left cua dai 1

0.436 0.388 do doc right cua dai 1

2000 5370 chieu rong left cua phan tu thuoc 2

5080 8180 6330 5300 4090 chieu rong right cua phan tu thuoc 2
5130 3530 chieu dai left cua phan tu thuoc 2
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5060 3630 3470 2070 2010 chieu dai right cua phan tu thuoc 2

04 04 he so nham left cua phan tu thuoc 2

04 04 04 04 04 04 he so nham right cua phan tu thuoc 2
82.0 82.0 chi so CN left cua dai 2

82.0 82.0 82.0 82.0 82.0 chi so CN right cua dai 2

0.349 0.349 do doc left cua dai 2

0.389 0.351 0.349 0.349 0.349 do doc right cua dai 2

4110 5940 5350 chieu rong left cua phan tu thuoc 3
5210 9410 8710 8920 4650 6570 chieu rong right cua phan tu thuoc
3 5470 2660 2070 chieu dai
left cua phan tu thuoc 3 3640 2960 2150
2430 3770 2370 chieu dai right cua phan tu thuoc 3

04 04 04 he so nham left cua phan tu thuoc 3

04 04 04 04 04 04 he so nham right cua phan tu thuoc 3
82.0 82.0 82.0 chi so CN left cua dai 3

82.0 82.0 82.0 82.0 82.0 82.0 chi so CN right cua dai 3

0.354 0.349 0.349 do doc left cua dai 3

0.508 0.512 0.514 0.485 0.447 0.36 do doc right cua dai 3

3210 chieu rong left cua phan tu thuoc 4

2590 3930 chieu rong right cua phan tu thuoc 4

5450 chieu dai left cua phan tu thuoc 4

5280 4200 chieu dai right cua phan tu thuoc 4

0.4 he so nham left cua phan tu thuoc 4

04 04 he so nham right cua phan tu thuoc 4

82.0 chi so CN left cua dai 4

82.0 82.0 chi so CN right cua dai 4

0.349 do doc left cua dai 4

0.523 0.418 do doc right cua dai 4

2 SONG 19 (song 19 trong ban do)

2

17 18 song do vao

180 190 I Chieu rong cua song ung voi tung dai

15 15 I'm : do doc mai kenh

7610 5420 I chieu dai doan long dan

0.0039 0.0055 I do doc doan long dan
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2 1

2 2

0.03 0.031
2870 3840
2640 4020
5450 3230
2660 3210
04 04
04 04
82.0 82.0
82.0 82.0
0.349 0.349
0.322 0.349
2840

2850 4320
2750

4370 2980
0.4

04 04
82.0

82.0 820
0.350
0.382 0.404

left
right
He so nham song
chieu rong left cua phan tu thuoc 1
chieu rong right cua phan tu thuoc 1
chieu dai left cua phan tu thuoc 1
chieu dai right cua phan tu thuoc 1
he so nham left cua phan tu thuoc 1
he so nham right cua phan tu thuoc 1
chi so CN left cua dai 1
chi so CN right cua dai 1
do doc left cua dai 1
do doc right cua dai 1
chieu rong left cua phan tu thuoc 2
chieu rong right cua phan tu thuoc 2
chieu dai left cua phan tu thuoc 2
chieu dai right cua phan tu thuoc 2
he so nham left cua phan tu thuoc 2
he so nham right cua phan tu thuoc 2
chi so CN left cua dai 2
chi so CN right cua dai 2
do doc left cua dai 2
do doc right cua dai 2

3 SONG 20 (song 18 o ban do)

0

170 180 190

15 15 15

9960 6860 7320
0.0403 0.0044 0.0041

121
111

0.029 0.028 0.029

7760
5660
4000

I Chieu rong cua song ung voi tung dai

I'm : do doc mai kenh
I chieu dai doan long dan
I do doc doan long dan
left
right
He so nham song
chieu rong left cua phan tu thuoc 1
chieu rong right cua phan tu thuoc 1
chieu dai left cua phan tu thuoc 1
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3040

0.4

0.4

82.0

82.0

0.523
0.517
3380 5940
6090

5530 2150
3940

04 04
0.4

82.0 820
82.0
0.445 0.46
0.398
4440

3890
4130

3360

0.4

0.4

82.0

82.0
0.460
0.349

chieu dai right cua phan tu thuoc 1
he so nham left cua phan tu thuoc 1
he so nham right cua phan tu thuoc 1
chi so CN left cua dai 1
chi so CN right cua dai 1
do doc left cua dai 1
do doc right cua dai 1
chieu rong left cua phan tu thuoc 2
chieu rong right cua phan tu thuoc 2
chieu dai left cua phan tu thuoc 2
chieu dai right cua phan tu thuoc 2
he so nham left cua phan tu thuoc 2
he so nham right cua phan tu thuoc 2
chi so CN left cua dai 2
chi so CN right cua dai 2
do doc left cua dai 2
do doc right cua dai 2
chieu rong left cua phan tu thuoc 3
chieu rong right cua phan tu thuoc 3
chieu dai left cua phan tu thuoc 3
chieu dai right cua phan tu thuoc 3
he so nham left cua phan tu thuoc 3
he so nham right cua phan tu thuoc 3
chi so CN left cua dai 3
chi so CN right cua dai 3
do doc left cua dai 3
do doc right cua dai 3

1 SONG 21 (song 23 so voi ban do)

2

19 20
200
1.5
5920
0.0051
1

song do vao
I Chieu rong cua song ung voi tung dai
I'm : do doc mai kenh
I chieu dai doan long dan
I do doc doan long dan
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1 right

0.033 He so nham song

2980 chieu rong left cua phan tu thuoc 1

3470 chieu rong right cua phan tu thuoc 1

2320 chieu dai left cua phan tu thuoc 1

2990 chieu dai right cua phan tu thuoc 1

0.4 he so nham left cua phan tu thuoc 1

0.4 he so nham right cua phan tu thuoc 1
82.0 chi so CN left cua dai 1

82.0 chi so CN right cua dai 1

0.523 do doc left cua dai 1

0.523 do doc right cua dai 1

3  SONG 22 (song 21 so voi ban do)

0

180 190 200 Chieu rong cua song ung voi tung dai
15 15 15 I'm: do doc mai kenh

7430 9010 9730 I chieu dai doan long dan
0.0538 0.0111 0.0103 I do doc doan long dan
132 left

111 right

0.0028 0.027 0.028 He so nham song

3490 chieu rong left cua phan tu thuoc 1

5400 chieu rong right cua phan tu thuoc 1
2860 chieu dai left cua phan tu thuoc 1

2920 chieu dai right cua phan tu thuoc 1

0.4 he so nham left cua phan tu thuoc 1

0.4 he so nham right cua phan tu thuoc 1
82.0 chi so CN left cua dai 1

82.0 chi so CN right cua dai 1

0.523 do doc left cua dai 1

0.523 do doc right cua dai 1

3670 5280 8450 chieu rong left cua phan tu thuoc 2
3150 chieu rong right cua phan tu thuoc 2
4370 1860 1940 chieu dai left cua phan tu thuoc 2
8770 chieu dai right cua phan tu thuoc 2
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0.3928 0.4 04 he so nham left cua phan tu thuoc 2
04 04 he so nham right cua phan tu thuoc 2
83.58 82.0 82.0 chi so CN left cua dai 2
82.0 82.0 chi so CN right cua dai 2
0.523 0.523 0.523 do doc left cua dai 2

0.486 do doc right cua dai 2

6590 6330 chieu rong left cua phan tu thuoc 3
5410 chieu rong right cua phan tu thuoc 3
2070 2950 chieu dai left cua phan tu thuoc 3
2100 chieu dai right cua phan tu thuoc 3
0.3871 0.4 he so nham left cua phan tu thuoc 3
0.4 he so nham right cua phan tu thuoc 3
84.84 82.0 chi so CN left cua dai 3

82.0 chi so CN right cua dai 3

0.523 0.523 do doc left cua dai 3

0.512 do doc right cua dai 3

1 SONG 23 (song 22 so voi ban do)

2

21 22 song do vao

210 I Chieu rong cua song ung voi tung dai

1.5 I'm: do doc mai kenh

6890 I chieu dai doan long dan

0.0044 I do doc doan long dan

1 left

3 right

0.031 He so nham song

4780 chieu rong left cua phan tu thuoc 1

4660 4170 9450 chieu rong right cua phan tu thuoc 1
3200 chieu dai left cua phan tu thuoc 1

4110 4030 860 chieu dai right cua phan tu thuoc 1
0.3991 he so nham left cua phan tu thuoc 1

0.3993 0.3992 0.3966

82.2

chi so CN left cua dai 1

82.16 82.17 82.75 chi so CN right cua dai 1
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he so nham right cua phan tu thuoc 1



0.523 do doc left cua dai 1
0.38 0.474 0.505 do doc right cua dai 1
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