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LOI CAM ON

Khoa luan tét nghiép “Ung dung md hinh NAM mé phéng dong chdy li
lwu vuc sOng V¢, tram An Chs” duogc thyc hién tai khoa Khi twong Thiy van va
Hai duong hoc thudc trudng Pai hoc Khoa hoc T nhién, Pai hoc Quéc gia Ha Noi,
duéi sy huéng dan truc tiép caa PGS.TS.Nguyén Tién Giang.

Em Xin bay to 10ng biét on sdu sic t6i PGS.TS.Nguyén Tién Giang da tan
tinh huéng dan, chi bao cho em trong suét qua trinh thuc hién khoa luan nay.

Em xin bay to 10ng biét on sau sic tdi cac thiy, co gido khoa Khi twgng Thay
van va Hai duong hoc da giup d& em trong qua trinh hoc tap, bo sung kién thuc
phuc vu trong qua trinh nghién ciru khéa luan nay.

Cudi cling em xin cam on t6i gia dinh va ban bé d gitp d&, dong vién em rat
nhiéu trong hoc tap va nghién ctu.

Do thoi gian va kinh nghiém han ché nén khoa luan khong tranh khoi nhiing
thiéu s6t. Vi vay, em rat mong nhan duoc sy gop Y cua thy cd va cac ban dé khoa
luan duoc hoan thién hon.

Em xin chan thanh cam on !

Nguyén Thi Thu Huyén
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PAT VAN DE

Séng Vé bt ngudn tir viing nui cao Ba To & d6 cao tir 1000m - 1200m, s6ng
Vé chay theo huéng Tdy Nam - Dong Bic qua cic huyén Nghia Hanh, M6 Dic roi
d6 ra bién tai cira C6 Luy (ndm gon trong tinh Quang Ngii). Tinh dén tram An Chi,
song Vé ¢ chiéu dai 91km trong d6 chiéu dai chay trong ving ndi cao 100-1000m
vo1 dién tich lvu vuc 841 km®. Mat do ludi séong 0,79 km/km?, do cao binh quan luu
vuc 170 m, d6 doc binh quan luu vuc 19,9%; phia Bac va phia Ty gidp véi song
Tra Khiic, phia Nam giap tinh Binh Dinh va phia Pong giap bién.

Mua 1i hang nam trén luu vyc song V¢ kéo dai tir thang X tdi thang XII. Tuy
nhién mua lii ¢ day ciing khong 6n dinh. Nhiéu nam 1 xay ra tir thang IX va ciing
nhiéu nim sang thang I nim sau van c6 li. Piéu nay ching t6 1 lut & Quang Ngii
c6 su bién dong kha manh mé. Trong nhiing thip ky gan day li lut xdy ra ngdy mot
thudng xuyén hon, bat binh thudng hon véi nhitng tran 1i lut rat 16n va gy hau qua
rat nang né nhu 1d lut nhitng nim 1986, 1996, 1998, 1999... P& nghién ctru tinh hinh
18 lut trén Iuu vuc can dua vao s6 liéu quan tric thuy van. Nhung trén song Vé chi
c6 mot tram thuy van An Chi. Xuit phat tur thuc té trén, can c6 mot nghién ctru dé
mo phong mua thanh dong chdy trén luu vuc song VéE giup cac nha quan 1y trong
cdng tac canh béo, hoach dinh chinh sach, quy hoach, quyét dinh cac giai phap
phong chdng 1.

Hién nay trén thé giGi noi chung ciing nhu & Viét Nam xuét hién rat nhiéu
loai m6 hinh mua — dong chay khac nhau. So sanh kha nang ap dung cta cac mo
hinh nay thuong khong dugc tién hanh nham lya chon mot mo hinh dé ap dung vao
mot bai toan cu thé. Viéc chon mo hinh thuong dua vao su c6 san ciia cac md hinh
va thuong 13 cac mé hinh thuong mai. Nam 2012, Nguyén Thi Hoan [3] di tién
hanh xay dung mot mé hinh NAM bang ngén ngir 1ap trinh FORTRAN. Thong qua
mo hinh m3 ngudn mé nay, cac thuat toan téi vu do tim tham sé cua md hinh, céc
chi tiéu dédnh gia mo hinh va kha niang phan tich tinh bt dinh cua tham sé trong md
hinh ¢6 thé duoc dua vao. Sau d6 mé hinh nay dugc ap dung dé khéi phuc sé liéu
dong chay tai mot sé tram trén luu vuc song Ba. Két qua nghién ctru cho thdy mo
hinh NAM viét bang ngén ngir lap trinh FORTRAN cho két qua kha tot, néu so
sanh voi mé hinh MIKE NAM caa DHI. Tuy nhién nghién ctu nay ciing dé xuat
can tiép tuc thuc hién ap dung mé hinh NAM - FORTRAN va so sanh véi mé hinh



MIKE NAM cho nhiéu luu vuc khac nhau dé khang dinh tinh dung din caa mo
hinh.

Vi vay, khoa luan da chon dé tai: “Ung dung md hinh NAM mé phéng
dong chay li lwu vuc sdng V&, tram An Chi” nhim tiép tuc nghién ctru, danh gia
kha nang cia mo6 hinh NAM — FORTRAN noi trén cho Iuu vuc séng V§E, tinh
Quang Ngai.

Khoa luan, ngoai phan mé dau va két luan, bao gom 3 chuong:

Chuong 1- Tong quan

Chuong 2- Co s& ly thuyét mo hinh NAM

Chuong 3- Ap dung va so sanh hai mé hinh NAM trong mo phéng dong
chay lii lwu vuc song V¢, tram An Chi.

Trong qua trinh lam khoéa luan, sinh vién thyc hién khoa ludn da tham khao
mot s6 két qua nghién cru va st dung sé liéu cua mot s cong trinh nghién ctru da
dugc cong bd ciia cac co quan va cac tac gia trong va ngoai nude. Xin trn trong

cam on.



CHUONG 1. TONG QUAN

1.1. Tong quan vé khu vic nghién ciru
1.1.1. Vi tri dja ly

Séng Vé bit nguon tir ving nai cao Ba To & d6 cao tir 1000m - 1200m, c6 toa
do6 dia ly 1a 14°32°25” vi do Biéc, 108°37°4” kinh d6 Péng, vi tri tram An Chi c6 toa
d6 14°58°15” vi Béc va 108°47°36” kinh DPéng. S6ng Vé chay theo hudng Tay Nam
- Pong Bic qua cac huyén Nghia Hanh, Mo Puc r6i d6 ra bién tai cira C6 Luy (nam
gon trong tinh Quang Ng&i). Tinh dén tram An Chi, sdng Vé c6 chiéu dai 91km
trong d6 chiéu dai chay trong viing nui cao 100 - 1000m véi dién tich luu vuc 841
km?. Mat dg ludi song 0,79 km/km?, dd cao binh quan luu vuc 170 m, do dbc binh
quan luu vuc 19,9%; phia Bic va phia Tay giap véi song Tra Khc, phia Nam giép
tinh Binh Pinh va phia Pong giap bién. Séng ¢6 5 phu luu cip I, 2 phu luu cip 2.
Céc phuy luu khong 16n, dang ké 1a:

Séng Lién: bat ngudn tir ving ndi tdy nam huyén Ba To, chay theo huéng tay
nam - dong bac, hop nudc voi séng To ¢ thi tran Ba To.

Soéng Ta No hay song To: chay tir ddng Bia xa Ba T6 c6 do cao trén 200m, theo
huéng tay - dong, hop vai sdng chinh cach huyén ly Ba To 18km vé phia ha luu.

Séng M&: chay tir vang ndi Mum, phan tiép giap gitra 2 huyén Ba To va Minh
Long theo hudng tay bac - dong nam, hop luu tai khoang lang Tang x3 Ba Thanh,
dai khoang 9km. Dong chinh co ban chay theo hudng tdy nam - dong béc, doc
huyén Nghia Hanh, dén hét x& Hanh Thién thi séng thoat khoi ndi, chay trén ving
d6ng bang. Tai diém nay c6 tram bom Nam song Vé. Pén qua duong sat, song chay
gitta hai huyén Tu Nghia - Mo Buc. Trén song Vé xua kia ciing c6 rat nhiéu guong
xe nudc. Cudi ngudn, séng Vé do ra ctra Lo va cira Dai Co Lily.

S6ng Vé co 1 chi luu dang ké nhét 14 séng Thoa. S6ng Thoa bt dau tir thén My
Hung (x4 Hanh Thinh, huyén Nghia Hanh) va thon Phu An (xa Btac Hi¢p) huyén Mo
Puc) theo huéng tay bic - déng nam dén Sa Binh (x& Phoé Minh, huyén Buc Pho) thi
nhap véi sdng Tra Cau rdi do ra bién qua cira My A.

Ngoai ra, con cd cac nhanh séng khac nhu song Cay Bwra dai 15km, séng Phu
Tho dai 16km, hop luu vai séng chinh gan ving cia séng tao thanh hinh nan quat.


http://www.quangngai.gov.vn/userfiles/file/dudiachiquangngai/PHANV/HuyenBaTo.htm
http://www.quangngai.gov.vn/userfiles/file/dudiachiquangngai/PHANV/HuyenBaTo.htm
http://www.quangngai.gov.vn/userfiles/file/dudiachiquangngai/PHANV/HuyenMinhLong.htm
http://www.quangngai.gov.vn/userfiles/file/dudiachiquangngai/PHANV/HuyenMinhLong.htm
http://www.quangngai.gov.vn/userfiles/file/dudiachiquangngai/PHANV/HuyenNghiaHanh.htm
http://www.quangngai.gov.vn/userfiles/file/dudiachiquangngai/PHANV/HuyenTuNghia.htm
http://www.quangngai.gov.vn/userfiles/file/dudiachiquangngai/PHANV/HuyenMoDuc.htm
http://www.quangngai.gov.vn/userfiles/file/dudiachiquangngai/PHANV/HuyenNghiaHanh.htm
http://www.quangngai.gov.vn/userfiles/file/dudiachiquangngai/PHANV/HuyenMoDuc.htm
http://www.quangngai.gov.vn/userfiles/file/dudiachiquangngai/PHANV/HuyenMoDuc.htm
http://www.quangngai.gov.vn/userfiles/file/dudiachiquangngai/PHANV/HuyenDucPho.htm

Séng Phi Tho thuc chat 1a doan séng Vé & cudi nguon. Ngudn caa ching chi yéu 1a
nude mua cua ving tiép giap giira rimg nai va dong bang.
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Hinh 1. Luu vuc séng Vé
1.1.2. Pia hinh

Nam & suon phia dong diy Trudng Son, luu vuc song Vé c¢6 dia hinh phirc
tap, gdm mién nui, trung du va déng bang v4i nhidu nhanh nui tir diy Truong Son
chay ra ving dong bang ven bién, tao nén nhirng thung ling theo hudéng Tay Nam -
bong Biéc. Dija hinh luu vuc ¢6 d6 cao trung binh bién dong tr 100 - 1000m, dia
hinh ddc, c6 xu thé thap dan theo huéng TAy Nam - Pong Bic va Tay - Pong. Ving
trung du gdm nhirng d6i nui thap, nhap nhod, dé cao 100 - 500 m, d6 doc dia hinh
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con tuong d6i 16n. Ving ddng bang ndm ¢ ha luu cac dong séng, nhin chung dia
hinh khéng dugc bang phing, do cao khoang 100m (Hinh 1).

Nét chung nhét vé dia hinh cta luu vuc song V¢ la gradien dia hinh theo mat
cit tir luc dia ra bién 16n, do d6 cac sbéng trong ving phan 16n ngin va cha yéu phat
trién qua trinh xAm thuc sdu, qua trinh bdi tu va xam thuc bd cha yéu xay ra & khu
vuc dff)ng béng ven bién khi muc co s& xam thuc ha thép. Mién nui, noi thuong luu
cua con song, co6 do dbc 16n, nude tap trung nhanh, thuan loi cho viéc hinh thanh
nhimng tran 10 4c liét, thoi gian chay truyén nho. Mién dong bang tuong d6i bang
phang lai bi chan béi nhitng con cat, 1am can trd hanh lang thoat 1, dé gay ngap lut.
Duya trén chi tiéu nguon gdc dia hinh, trong ving nghién ctru théng tri cac kiéu dia
hinh sau:

- Nhom kiéu dija hinh nti véi cac ngon nui cao, do ddc tir 30 - 450, chu tao tir
da nguyén khdi it bi chia cat.

- Nhom kiéu dia hinh thung liing hep, hai sudn dbc véi cac bai bdi hep.

- Nhom kiéu dia hinh d6ng bang trai doc theo bd bién.
1.1.3. Pia chat, thé nhuwdng

Ving nghién ctru kéo dai thanh mot dai theo phwong kinh tuyén. Trén chiéu
dai 16n d6 bao gdm nhiéu cau trac dia chat v6i ché do kién tao, thanh phan thach
hoc khac nhau.

Thanh phan da gbc & day bao gdm céac thanh tao: granulit mafic, gonai
granat, cordierit, hypersten, da gonai, da phién amphibol, biotit, amphibotit,
migmatit (phirc hé song Tranh) & ving lang Triét, ¢4 xdm nhap granit, granodiorit,
migmatit (phitc hé Chu Lai- Ba To) ¢ khu vuc nai 524, Bic Nudc Dang va rai rac
trén bé miat dong bang, dang ké nhat 1a Mo Dtrc. Thanh tao Dé tr ¢ luu vuc gdom:
cudi, cat, bot phan bd doc thung liing song ¢ viung Ba To, Bong Nghia Minh va hdn
hop cudi, so1 dam cat, bot & Tay Nam Dirc Pho. Phan con lai cua luu vuc gﬁn sat
bién 14 cac thanh tao cat, bot cd nguff)n géc bién va gio bién.

Dit trén luu vuc rat da dang, gdm 6 nhom dat. ¢ ving ddi nai ¢6 cac loai dat
nhu dat d6 vang trén d4 bién chat va dat sét, chiém phan Ién dién tich. & ving dong
bang co cac loai dat nhu: cat, dat phu sa, dat xam va dat do vang. Dat xdm va dat
xam bac mau nam & vung cao, dat den, dat do vang 1a loai dat phan bd rong rai ¢

mién nui, thanh phan co gi6i nhe.
1.1.4. Tham phi thuc vat

Rimng tu nhién trén luu vuc con it, chii yéu 1a loai rimg trung binh va rimg
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ngheo, phan 16n phan bd ¢ nai cao. Vung nui cao c6 nhiéu 1am thd san quy. Ving
d6i ndii con rét it rimg, dai bo phan 1a dbi nui troc va dit trong cay cong nghiép, cay
bui, ngoai ra & ving ha luu c6 dét trong nuwong ray xen dan cu. Trén luu vuc c6 cic
loai 16p phu thuc vat va ti 1€ che phu so vai dién tich Iuu vue (%) tuong ing nhu
sau: rung ram thuong xanh cay 14 rong nhié¢t déi gié mua da bi tac dong (12,27%),
ring thua rung 14 hodc trang cdy bui c6 cdy g rai rac (50,5%), cdy trong noéng

nghiép ngin ngay (37,23%).
1.1.5. Khi hau

Luu vyc song Vé nam phia Nam déo Hai Van thudc ving khi hau Trung
Trung Bo. Co thé tom lugc cac dic diém khi hau chinh cua vung nay nhu sau:

Trong mua he, luu vuc chiu anh hudng cta ludng khong khi nhiét doi An Do
Duong, khong khi xich dao va tin phong mua hé - ludng khong khi nhiét d6i tir Thai
Binh Duong théi téi. Ludng khong khi xich dao c6 dic tinh néng, am. Ludng khong
khi nhiét d6i tir Thai Binh duong diu mat va 4m hon. Ludng khong khi nhiét déi tir
An Do Duong thoi t6i nudc ta vao ddu mua hé, co dic tinh nong va am, gay ra mua
vao ddu mua hé - mua tiéu man. Pic biét khi ludng khong khi nay vuot qua diy
Truong Son, do hiéu ung “phon” tré nén nong va kho - gid mua Tay Nam. Song,
ban than cac ludng khong khi trén chi ¢ thé gy ra mua khi c6 nhiing nhiéu dong
thoi tiét nhu bio, ap thap nhiét d6i, dai hoi tu nhiét d6i va front lanh...

Mua: C6 sy phan hoa khi hau ro rét theo hudng Bic - Nam. Luong mua kha
16n, dic biét 1a trén thuong du. Mién dong bang luong mua nim phd bién 2000-
2200 mm, phan thuong ngudn vugt qua 3000 mm, tham chi 4000 mm & ving nui.
Sb ngay c6 mua hang nim khoang 140 ngdy. Mua mua bat dau tir thang VIII, két
thuc vao thang I. Thang V, VI ciing xut hién mua tiéu man.

Gi6: Hang ndm co6 hai mua gié chinh: gié mua Pong Bic va gié mua Tay
Nam. Tuy theo diéu kién dia hinh ma gi6 thinh hanh trong cdc mua cé sy khac nhau
gifta cac noi. Tuy vy trong mua dong, hudng gié chinh 13 hudng Bic, Tay Béc va
DPoéng Béc; con trong mua ha, chi yéu 14 gié Ty Nam va Dong Nam. Gi6 mua dong
phé bién cac hudng Tay, Tay Béc, Pong Béc, vé mua ha thinh hanh huéng gid Tay
va Tay Nam, tbc d6 2,0 - 2,5 m/s. Cac hién tuong thoi tiét dang chi y 1a dong, bio
va gi6 Tay kho néng.

Nhiét d6 khéng khi: Nhiét ¢ khong khi trung binh nim bién doi trong pham
vi tir 20°C - 22°C & vung nui cao (> 500 m) dén 25°C - 26°C ving ddng bang ven
bién. Mua dong khong con lanh, nhiét d0 trung binh ndm khoang 26 - 26,5°C, chénh
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léch nhiét do trung binh thang néng nhét va lanh nht chi con 6 - 7°C.

D¢ dam khong khi: Do Am khong khi tuyét dbi trung binh nim tir 23,6 mb,
trong mua ha, dd 4m tuyét d6i trung binh thang tir 28 - 31 mb tai cac thung liing va
ddng bang, trong mua dong, dd 4m tuyét d6i trung binh thang bang khoang 21 - 28
mb, thap nhét vao thang I dat khoang 19 - 22,5 mb. D6 4m cao, trung binh nim dat
85%, lwong may 5 - 6/10, sé gio ning khoang 1700 gid/nam.

Béc hoi: Luong bdc hoi trung binh nim (do bang dng Piche) bién ddi trong

pham vi tir 640 mm dén 900 mm.
1.1.6. Pic diém thiy vin
a) Dong chay nam

Cin cr vao tai liéu thuc do tai Son Giang va An Chi cho thiy luong dong
chay trén luu vuc rat phong pht véi mo dun dong chay binh quan nhiéu niam dat 70
- 80 I/s/km?, Dong chay nam trung binh nhiéu nim tai tram An Chi trén séng V&,
khéng ché dién tich luu vuc 841 kmz, luu luong dong chay nam dat 64.6 m3/s, ung

v6i modun dong chay 76.0 1/s/km?,

Bang 1: Tan sudt dong chay nim. (theo nim thuy vin) [2]

Thoi ky Qp(%) m*/s F

Tram Qo | Cv | Cs ,
Tinh 10 | 25 | 50 | 75 | 90 |km

Son Giang 77-2001 | 193 [ 0,46 | 0,92 | 312| 243 180| 128| 91,6/2706
An Chi 81-2001 [64,9]055| 1,10 | 113| 84,1] 58,6| 38,9 25,4 854

+ Bién dong dong chay nim

Su bién d6i clia dong chay nam trong nhiéu nim khé 16n, hé sé bién sai Cv
dong chay nam dat 0,46 & tram Son Giang, nim nhiéu nudc gap 5 - 6 lan nam it
nude. Nam 1982 - 1983, luu luong nam chi dat 63,7 m® /s twong tng véi modun
dong chay 1a 26,1 I/s/km?. Nam 1996 - 1997, dong chay nim dat 359 m®/s twong
tng v6i moédun dong chay 1a 132,6 I/s/km?,

Bdng 2: Bién dong dong chay nim trong ving va phu can[2]

Fi | Thoi | Mo M max 5 M min | Mmax | Mimax
Nam Nam

T S0
S amd) | gian (skm?) | (/skm?) (ifskm?) Moq | Mmin

Son Tra | 2706 | 77-01 71,3 148,1 99 34,8 82 2,08 | 425 | 0,46
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Giang | Khuc
An | Song

854 81-01 95,7 162 99 31,4 82 1,69 5,16 | 0,55
Chi Vé
An An

383 | 82-00 72,2 159 96 23,50 82 2,20 6,76 | 0,55
Hoa Lao

+ Phan phéi dong chay trong nim

Theo chi tiéu vuot trung binh, mia 1ii bao gdm nhiing thang lién tuc c6 lugng
dong chay vuot qua 8% luong dong chay nam véi xac sut xuat hién > 50%, mua
can bao gdm nhirng thang con lai trong naim. Theo chi tiéu nay thi mua mua li &
luu vuc song Tra Khic kéo dai 3 thang tir thang X t&i thang X1I, mua ki¢t kéo dai 9
thang tir thang I dén thang IX. Mua mua & day kéo dai 4 thang, nhung mua I chi co
3 thang va thuong mua 1t cham hon mua mua 1 thang. Vao thang IX hang nam tuy
da budc vao mua mua thuc sy nhung do luu vyc vira trai qua mot thoi ky nang
noéng, lwvong mua roi xudng chu yéu ting d6 am luu vuc, dong chay chi ting thém
chut it, phai sang thang X lugng mua 1én don tap trung lac d6 méi thuc su bude vio
mua la.

Trong nam, dong chay phan bd khong déu, luong dong chay mua i chiém
65 - 70% tong luong dong chay ca nam trong khi d6 luong dong chay mua kiét tir
thang I t6i thang IX chi chiém 30 - 35 %. Trong nim c6 hai thoi ky kiét xay ra vao
thang IV va thang VIII. Thang kiét nhat luong dong chay chi chiém xap xi 2%
lugng nudc cd nam. Nhitng nam kiét nhat, luu luong thang IV chi dat 21,6 m’/s
(IV/1983) v61 médun dong chay 1a 8,9 I/s/km? tai Son Giang.

b) Dong chay lii



3 - : :
w 15708 K s %
e S © 2
n
* W‘?‘»l
Son Giang >
................... 15'00'
4 An ohi
J 4
N
................. S S A~ T S L s Vo— [ —
e i
— A2 TN OO 31 <7, .. (O -wz; RN
*
\ Sl
Gid Vye
* -
_________________ “42 B
| ¥ ﬁ‘/.\ /\/:({ | :
................ 14'36' e seeaeasasnesanssresssaasseassseasssassteasacassseasasessnsasssnssnss
14° 30°

Hinh 2: Mang lugi s6ng va phan b cac tram khi twong thay van luu virc song
Vé - tram An Chi
+ Ché do 1
Mua I hang nam trén luu vyc song V¢ kéo dai tir thang X té1 thang XII. Tuy
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nhién mua li ¢ day ciing khong 6n dinh. Nhiéu nim i xay ra tir thang IX va ciing
nhiéu nim sang thang I nim sau van c6 li. Diéu nay chung t6 1 lut & Quang Ngii
c6 su bién dong kha manh mé.

Trong nhing thap ky gan day lii lut xay ra ngay mét thudng xuyén hon, bit
binh thudng hon véi nhitng tran 1d lut rt 16n va gay hau qua rat ning né nhu 1i lut
nhitng nam 1986, 1996, 1998, 1999...

Luong dong chay 3 thang mua 1 chiém t6i 65 -75% tong lugng dong chay
nam, luong nude bién d6i ciia mua lii gilta cac nim kha 16n, nim nhiéu nudc lugng
nudc ciia mua li ¢6 thé gip 10 lan luong nude ciia mua 1i nam it nude (ndm 1996
c6 téng lwong nude 3 thang mua 1 3401 m®/s trong khi d6 tong lwong nudce 3 thang

mua 1ii cua ndm 1982 chila 355 m%/s).

Bdng 3. Luu luong 16n nhat va nhé nhat & tram thily van trén song Vé

X Qmax 5 Qmin Qmax
Song Tram 3 Nam 3

(m°/s) (m°/s) Qmin

Song Vé An Chi 4.290 1987 1,18 3.636

Lii tiéu man: Vao cac thang V, VI c6 mua tiéu man gy ra lii ticu man véi tri
s6 dd quan tric 16n nhat dat 1690 m?/s tai tram Son Giang vao ngay 18/V/1986.

Lii som: Lii xay ra vao cudi thang VIII dén dau thang X goi 1a 1d som. Lil
som thuong co bién do khong 16n, lwong nudce trong cac séng sudi con & mirc thap,
1ii sém thudng 13 1d don 1 dinh. Pay 1a thoi ky lil gdy thiét hai cho san xuit ndng
nghiép vi trung vao thoi ky thu hoach.

L mudn: Lil xay ra vao thang XII dén ntra du thang I nim sau duogc coi 1a
Il muon. Lii thoi ky nay anh huong dén thoi vu gieo trong cla san xuit nong
nghiép.

Lii 16n nhat trong nim thuong xay ra vao thang XI 1a thang c6 mua 16n nhat.

Bang 4. Kha nang xuét hién I{i 16n nhét trong nam tai vi tri tram do trén song V§é

Thang X Thang XI Thang XII

Tén tram | Tén sbng . . .
So lan % So lan % So lan %
An Chi Vé 7 26,9 17 65,4 2 7,7

+ Muc nudc 1
- bic diém cua dong chay li 1a bién do 1l cao, cuong suat nudce 1d 16n, thoi
gian 1ii 1én ngan, dang 1ii nhon: Pic diém nay 1a do cudong do mua 16, tap trung
10




nhiéu dot, tAm mua nam & trung ha du cac luu vuc song, do dbe song 16n, nudce tap
trung nhanh.

Bang 5.: Pac trung mot s6 tran 1

Thoi gian
Ngay Bién Cuong Thoi N
Song Tram Thang do suat li | gian li 1a duy tri
Nam | (cm) |lén(cm/h) | lén (h) | trén BRI
(h)
19/X1/87 371 39 60 60
Song Vé | Song Vé
4/X11/99 375 12 105

- Ha du cac song chiu anh huodng thuy triéu manh, mot s6 con bdo manh di
1am nudc dang 1én & ving ven bién rat 16n, nén 1ii c6 co hoi gap dinh triéu thi s& gay
11 16n ¢ ha du cac song.

+ Luu lugng dinh I

Can cu vao sd liéu thuc do tai tram An Chi trén song V¢ khéng ché dién tich
luu vuc 854 km? ¢6 tai lidu do dac tir ndm 1977-2000 cho thiy nhitng nam i 16n 1a
1987, 1999 (¢ ha du) luu luong i 16n do duoc dat téi 4.290 m® /s tuong tng voi
modun dong chay 1i 1a 5.02 m® /s km?. Lii 16n nhét do duoc trong thoi ky tir 1976 -
2000 v6i Qmax = 18400 m® /s vao ngay 3/X11/1986. Nhitng tran i 16n sau do xay
ra vao cac nam 1999, 1998, 1996.

Bdng 6. Lii 16n nhat trén luu vyc séng Vé tir 1977 — 2001

. Mia .
Tram Séng FIv (km?) | Qmax (M%) (m3/s.i<m2) Thoi gian
An Chi Song Vé 854 4.290 5,02 19-11 - 1987

+ Tong luong li

Do dic diém dia hinh cac song Mién Trung ngan, doc, thoi gian duy tri cac
tran 1i thuong chi 3 - 5 ngay. Tong lugng 1ii 1 ngay 16n nhat chiém téi 30 - 35%
téng lugng cua toan tran lii. Tai An Chi, téng lugng 1 5 ngay dat téi 946,1 tri¢u m>

18 ndm 1999, dat 551,6 triéu m® 18 ndm 1998.
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Bdng 7. Tong luong 1ii 16n nhét thdi doan tai cac tram thily vén trén song Vé

Wlmax N 2“ WSmax N 2“ WSmax N 2‘1
Tram | Trisb (10° g y (10° g y (10° g Y
3 thang 3 thang 3 thang
m’) m’) m’)
Binh
. 126,2 246,2 323,8
quan
An 3-
Max 289,4 | 19/XI1/87 | 695,5 | 3-5/XI1/99 | 946,1
Chi 7IX11/99
, 28-
Min 25,1 | 29/X1/89 | 56,9 70,2 | 3-7/X1/82
30/X1/89

Quan hé gitra luu lugng dinh 1ii va tong luong 1ii 1 ngdy max twong
ddi chit ché, thé hién hé sb tuong quan dat R = 0,96 tai An Chi.

¢) Dong chay mua kiét

Vé mua kiét, dong chay trong song nho, ngudn cung cip nudc cho séng chu
yéu 1a nude ngdm. Mua kiét trén song Vé kéo dai tir thang 11 toi thang IX véi tong
luong dong chay chi chiém 30 - 35% tong luong dong chay nim. Trong nim co 2
thoi ky kiét, thoi ky kiét nhat xuat hién vao thang IV.

Theo s liéu quan tric tir 1977-2001 thi ndm kiét nhat 1a nim 1982-1983.
Pay 1a nam kiét nhat trong toan ving duyén hai Nam Trung Bo. Luu luong nho
nhat tuyét d6i quan trac duoc thoi ky 1976-2001 cho thay kha ning xuat hién kiét

ngay nho nhét trong nam chu yéu xdy ra vao thang VIII va thang V1.
1.2. Tong quan vé cic md hinh mua — dong chiy thong dung
1.2.1. Sw ra doi va phdt trién ciia mé hinh mwa — dong chdy

M6 hinh mua — dong chay la moét b phan cia md hinh thay van. Todini
(1988) ndi rang “mo hinh mwa — dong chay bat dau vao nira cudi thé ky 1X xuat
phét tir ba van dé chinh: Thiét ké hé thong thoat nudc do thi, thiét ké hé thong thoat
nudc cai tao dat va thiét ké dap tran hd chta”. Va thanh tyu chinh cua nhitng nd luc
ban dau dat duoc trong viéc mo hinh hoéa 13 tinh toan luu luong thiét ké. Dooge
(1977) da ¥ kién rang rat nhiéu trong s6 cac mé hinh dau tién xay dung dua trén cac
phuong trinh thuc nghiém duoc khai trién trong diéu kién duy nhat va sau d6 duoc
ding cho cac ung dung co cac diéu kién twong ty. Mot s6 mo hinh thi st dung
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“phuong phap ty s6” dé du bao dinh cua dong chay da dugc cong bd béi Mulvaney
(1851). Vao dau thé ky XX, cac nha nghién ctu thay vin di ¢ gang dé cai tién cac
ing dung cua phuong phép ty s6 dé tinh toan cho cac luu vuc 16n véi tinh khong
d6ng nhat vé luong mua va dic diém luu vuc (Tonidi, 1988).

Sherman (1932) da gidi thiéu “duong don vi” hay con goi la duwong qua trinh
thuy vin don vi. VA khai niém nay di chiém wu thé trong nganh thuy vin hon 25
nim va van con st dung rong rii cho dén ngay nay (Anderson and Burt, 1985).
Puong thay vin don vi 1a mé hinh dau tién dung dé tinh toan toan bo hinh dang cua
am cht khong don gian 1 chi la cac gia tri 16n nhat cua thiy van. Trong nhiing nim
1950, c4c nha nghién cau thily van bat dau tién hanh di xdy dung “mo hinh khai
niém”. Pén nam 1960, danh dau su ra doi caa md hinh may tinh cho phép cac qua
trinh phtc tap dién ra trong méi trudng nude duoc md phong nhu cac hé théng hoan
chinh (Bedient va Huber, 1992). M6 hinh may tinh thiy vin dau tién 1a mé hinh luu
vuc Straford, dwoc xdy dung tai dai hoc Straford (Crawford va Linsley, 1966).
Trong cudi nhitng ndm 1960, HEC-1 dugc xay dung bai trung tdm ki thuat thay
van thudc quan doan k¥ thuat cia quin doi My. Bén nhimg nim 1970 va 1980 thi
mo hinh du bao mua — dong chay méi thuc sy phat trién dé dap tng nhu cau dy bo
cho céc khu vuc dé& bi lut va phuc vu cho cdng tac quan ly hd chtra, cac cong trinh
thay loi (Tonidi, 1988).

Gan day cung voi su phét trién caa may tinh. Khi két qua khéng hoan toan
chic chian do d6 cac mé hinh phan bd mua — dong chay s& duoc phat trién chi tiét
hon, phirc tap hon, va sé& tiép can hé thong thong tin dia 1y cho dau vao cua sb lidu
va hién thi két qua.

1.2.2. Phadn logi mé hinh mwa — dong chay

Theo Singh (1995), cac md hinh mua — dong chay c6 thé duoc phan loai vé
dic diém, thoi gian va quy mo khong gian ma chung duoc ung dung clng cac
phuong phap giai quyét trong cac phuong trinh dwoc sir dung. Véi cac tinh ning
chinh dung dé phan biét cac phuong phap tiép can d6 1a: Ban chat cua céc thuat
toan co ban (thuc nghiém, khai niém, phuong phap co ban... ), xét xem 1 cach tiép
can ngau nhién hay tat dinh di duoc sir dung dé thuc hién dbi véi dau vao hoac
tham s6 k§ thuat, xét xem cac yéu to vé mat khong gian 1a dugc tap trung hay phan
bo.
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Tinh ning ban diu xac dinh dung dé phan biét cac mé hinh khi cac md hinh
duoc thuc hién duwa trén mot thuat toan don gian gitra cac bién dau vao va cac bién
dau ra cua luu vyue. No ciing ¢ thé bao gom ca cac mé ta, hay la cach don gian hoa
cac qua trinh lién quan dén su hinh thanh va phat trién dong chay. N6i chung, khi
cac quan tric 1a dang tin cdy va day du thi viéc 4p dung md hinh théng ké va mo
hinh tham sé 1a rit don gian. Bao gdom tir cac mé hinh héi quy don gian cho dén cac
mo hinh phic tap nhu cac mé hinh mang than kinh nhan tao. Nhitng mé hinh nay
phu thugc manh mé vao cac dir liéu dung dé hiéu chinh, ciing c6 thé 1a tinh phi
tuyén cua qué trinh mua dong chay, do tin cay ciing 1a mot van dé. Chinh vi ly do
nay ma cac méd hinh khai niém thuong dwoc wu ai lga chon (Michaud va
Sorooshian, 1994; Refsgaard, 1994). O day, cac khai niém thuat ngir ciing c6 thé
dugc dung dé biéu thi cho md hinh vat ly phan phéi day du bai vi ching sir dung
cac thdng sb co lién quan dén cac dic tinh vat Iy cua luu vuc va duoc tién hanh
trong mot pham vi phan bé, ching phai st dung cac bién trung binh va théng sé ¢
quy mod ludi nhiéu hon 13 quy mé cua sy bién ddi cua cac qua trinh duoc mé phong
(Beven, 1989)

Mot tinh ning khéc ciing duge dung dé phan biét cac mé hinh 1a ¢ cac dai
lwong ngau nhién hay tat dinh cing dit liéu dau vao dwoc sir dung. Hau hét cac mo
hinh 14 tit dinh vi ching tao ra bo dit liéu dau ra duy nhat. Trong cac mé hinh ngau
nhién, thi mot vai hoic tat ca cac yéu té dau vao clng céc thong sé dugc dic trung
boi cac phan phéi thong ké, chir khéng phai 1a cac gia tri duy nhat, diéu nay quyét
dinh dén mat loat cac bo dau ra, vi mdi mot trong sb twong tng cta ching s& lién
quan dén mot kha nang xay ra nhat dinh. Loi thé cua ching 1a cung cap mot khung
céc khéi niém don gian cho cac dic trung khong déng nhat khi cac yéu td khong
gian va thoi gian cho phép bo qua hoac coi la khdong quan trong (Jensen va
Mantoglou, 1993). Loai mé hinh nay dd dén nhan dugc nhiéu sy quan tam vi ching
cd thé xac dinh duoc mot gia tri dinh lwong sir dung dugc cho moét du bao khdng
chic chan. Tir d6 cho phép cac nha hoach dinh cd thé dua ra cac quyét dinh tét nhat
theo sur bt dinh (Todini, 2004). Hon nita, tinh todn cac rui ro ddi véi cac quyét dinh
dua ra ¢ thé 1am ting loi ich kinh té cho nganh du béo (Krzysztofowicz, 1993).

Con dbi véi viéc xem xét cac dic trung khong gian 1a dugc tap trung hay la
phan bé, thi cac md hinh thuy vin dugc phan chia thanh ba loai chinh: mé hinh tap
trung, md hinh ban phan bé va mé hinh phan bé.
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- Trong md hinh tap trung thi coi mdi luu vuc 1a mét don vi duy nhat tic 1a
moé hinh dugc khai trién gia dinh ring luu vuc song 1a kha ddong nhat vé mit khéng
gian. Cac thong sb cung dit liéu dau vao khong thay dbi vé mat khong gian trén
pham vi toan b6 Iuu vuc bdi vi chung duoc tinh trung binh trén toan Iuu vuc hoac
duoc gop lai va két qua chi duoc danh gia tai cira ra. CAc thdng sé trong md hinh 12
khong dac trung cho cac dac tinh vat ly caa qua trinh thiy van ma anh huéng cua su
bién ddi vé& mat khdng gian s& duoc uée lwong bang cach sir dung mot s thu tuc dé
hiéu chinh gia tri thuc cho toan bo luu vuc. Va loai mé hinh nay ciing c¢6 thé duoc
s dung cho cac luu vuc cé tinh phuc tap (nhu cac luu vuc thudc khu vuc Pia
Trung Hai) dé c6 thé lam rd lwong mua trong mot s6 phan cua luu vuc ma anh
huong dén do tin cay cua du bdo dan dén két qua khong phu hop véi du an.

- Khac véi md hinh tap trung thi mé hinh phan bé dua ra mot luong rd rang
su bién thién vé mat khong gian cua cac qué trinh, dir liéu dau vao, diéu kién bién,
va/hoic cac dic trung luu vie. Nhung ciing theo Singh (1995) tuyén b rang nhitng
mo hinh ma duoc goi 1a md hinh phan phdi 1a ciing khong hoan toan phan phdi vi
thiéu dir liéu lubn 1a mot kho khian ngin can viéc tao thanh dwgc mot cong thuc
chung cho mé hinh phan phéi, do & nhiing truong hop nhu vay thi mé hinh khéng
thé xem xét mot cach day da phan phéi, nhimg mé hinh d6 duoc goi 1a md hinh béan
phan phdi tic 1a mot md hinh ¢6 ca dic diém caa md hinh tap trung va dic diém cua
mo hinh tham sb phan phéi. Pic biét trong cdc mé hinh ban phan phéi dé tinh toan
duoc trén mdi phan khong gian khac nhau thi nguoi ta tién hanh chia luu vuc thanh
c4c tiéu luu vuc. Sau d6 doi véi mdi tiéu luu vire duge xem xét nhue mot don vi duy
nhat, ddng nhat vé miat khong gian va duoc tinh toan riéng ¢ (Boyle, 2001;
Corradini, 2002; Todini, 1996). Khi d6 mé hinh ban phan phdi thé hién tinh chét
ciia mot md hinh phan phéi dic trung cho tinh khong dong nhat vé mat khéng gian
v6i do phan giai tly thude vao ngudi sir dung. Con tai cc tiéu luu vuce sau khi duoc
phan chia do dugc xem xét nhu mot don vi duy nhat, ddng nhat vé mat khong gian
nén cac dic trung dau ngudn, di liéu dau vao, cac qua trinh va tham chi ca diéu
Kién bién duoc gop tap trung lai khi &6 mé hinh ban phan phdi s& thé hién tinh chat
cia mo hinh tap trung. Sy pho bién rong réi cua cac dit liéu sé hoa dia hinh va y
nghia cta dia hinh cho thay su lya chon kich thudc va kiéu caa cac phan tir thudng
dugc quyét dinh boi cach ma dia hinh chi phéi. Boi vay, cho dén nay hinh thic pho
bién nhat cua xay dung mo hinh Ia dya trén cac phan tir phang dic biét cho céc tng
dung thoi gian thuc ma yéu cau veé di liéu va may tinh 1a khéng qué cao.
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Dau vao He thong baura Dang mo hinh

Tat dmh Ngdu nhién Tat dinh hay
ngau nhién
Tap trung Phén bo Poc lap k/gian Tuong quan k/gian Bién dar
theo k/gian

On || Kon || On || Kén || P.Lap || Tquan || D.Lap || T.quan | [ Biendoi
dmh || dwh || dwh || dmh thot thot thot thot theo T/gian
glan glan glan glan

Hinh 3. Cay phén loai mé hinh mua — dong chay

Ngoai ra, néu cin ctr theo cac qua trinh mua — dong chay duoc mé hinh hoa
thi mo6 hinh mua — dong chay duoc tiép tuc chia thanh cac mé hinh huéng su kién,
mé hinh lién tuc, hoic loai md hinh c6 kha nang mé phong ca hai su kién ngan han
va lién tuc.

- M6 hinh sy kién 1a cac mé hinh duoc thiét lap 1a dé md phong céc sy kién
mua — dong chay riéng Ié c¢d gidi han vé mat thoi gian va trong tdm cua ching la
quan tam dén qua trinh thim caa dong chay bé mat. Quéa trinh mé phong duoc tién
hanh bat dau tir 14c bat dau dién ra sy kién (tac 12 bat dau mua) va két thiic ngay sau
khi cham dut sy kién (tic 1a khi mua két thic tro vé chay co sé). Kho khin gap phai
khi sir dung cé&c loai mo hinh nay 1a khong xac dinh duoc chinh xac lwgng 4m ban
dau c6 trong dat do khong thé do dac duoc diéu nay sé anh hudng dén két qua. Vi
vay ma mo hinh su kién khong duoc thiét ké dé du bao dai han cia dong chay co so
nén khdng thé duoc sir dung dé md phong véi diéu kién dong chay thap trong song.

- B6i v6i mo hinh lién tuc thi lai khac n6 c6 thé xac dinh duoc rd rang gia tri
cua tat ca cac thanh phan dong chay cung cip cho viéc phan bé d6 am cua dat giira
c4cC tran mua. Cac md hinh lién tuc duoc xay dung dya trén phuong trinh can bang
nuéc dai han cia luu vuc va chuyén dong caa nude trong dat va trén bé mat dé mo
phong qua trinh mua lién tyc trong nhiéu nam. Cac thong s6 cua ching cd lién quan
dén cac thong tin dugc cung cap dudi hinh thic ban d6 hoa do cao (DEM), ban dd
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phan loai dt va ban do sir dung dt. N6i chung, cac mé hinh nay c6 kha ning giai
quyét van dé tét hon khi ap dung ddi véi cac tiéu luu vuc Vi vay chung duogc két
hop véi sy phan bé theo khéng gian cia mua duoc cung cap bai cac hinh anh tur
rada, vé tinh. Ngoai ra thi mé hinh lién tuc con c6 mét loi thé hon so v6i md hinh su
kién 1a ching c6 kha niang mé phong thoi ky kiét va dong chay ngén han trong song.
Nhung do sb lugng va thoi gian cua dong chay tao ra tir mot luong mua 1a nhay
cam véi luong 4m c6 sin & trong dat truée khi mwa bat dau cho nén két qua khong
hoan toan chinh xac.

1.2.3. Mjt s6 mé hinh mwa — dong chdy thong dung
M6 hinh HEC — HMS
M6 hinh HEC — HMS [a mot mé hinh duoc nang cip tir md hinh HEC — 1
cong bd nim 2000. HEC — HMS sir dung tai liéu mua dé tinh toan qua trinh mua
rao — dong chay trén mot luu vuc cu thé. Chire ning cua cac thanh phan mé hinh
dwa trén cac mdi quan hé todn hoc don gian ma cac méi quan hé nay c6 xu huéng
biéu thi cac qua trinh khi twong, thuy vin, bao gdm ca thuy luc cung véi qué trinh
mua rao — dong chay. Nhiing qua trinh nay dugc phan ra thanh mua, tich dong,
tham, chuyén luong mua hiéu qua thanh dong chay cua luu vuc, cung cip nude cho
dong chay co ban va dién toan li. Két qua tinh toan duoc dung cho dy bao i hoic
lam dau vao cho cac mé hinh thay luc. M6 hinh HEC — HMS la mot mé hinh cd it
tham sé va dé sir dung, khong yéu cau cao vé tai liéu dia hinh luu vue, do chinh xéac
cta md hinh ciing da duoc kiém nghiém véi mot s6 luu vuc tir 15 — 1500km?.
Co s¢ ly thuyét cia mé hinh HEC — HMS bao gom:
- Cac mo hinh tich hop dong chay
Y=X-P
Trong do
X : Mua
Y : Chiéu cao 16p dong chay
P : Ton that
- Cac mo hinh tinh luu lugng dong chay mat

- Cac md hinh tinh luu lwgng dong ngam
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0‘0

- C4c mo hinh truyén 1ii trong song
M hinh TANK

Mo hinh TANK ra doi vao nim 1956 tai trung tdm qudc gia phong chéng 1
lut Nhat, tdc gia M. Sugawar. Tir d6 dén nay mé hinh dwoc hoan thién dan va duoc
rng dung rong réi nhiéu noi trén thé gidi.

CAu tric cia md hinh: Luu vue duoc didn ta nhu mot chudi cac bé chira sap
xép theo hai phuong thang diang va nam ngang. Gia thiét caa mo hinh la dong chay
cling nhu dong thdm. Ching 1a cac ham sb cua lugng nudc trir trong cac tang dat.
M6 hinh TANK c6 hai dang c4u triic: TANK don va TANK kép.

- M6 hinh TANK don khong xét dén su bién doi cua do am dat theo khong
gian, ph hop vai nhitng khu vuc nhé trong viing am uét quanh nam.

- M6 hinh TANK kép thé hién chi tiét sy bién d6i do am céc tang dat trén luu
vuc theo khong gian, trong d6 luu vuc duoc chia thanh nhiéu vanh dai am doc theo
séng, mdi vanh dai c6 luong am khac nhau va duoc md ta bang mot TANK c6 cau
truc don.

Mo hinh MIKE — SHE

MIKE — SHE: La m6 hinh mua dong chay cua Vién thuy luc Pan Mach
thugc nhém mé hinh ban phan bb hoac phan bd. N6 bao gom vai thanh phan tinh
lwu lwong va phan phéi nudc theo cac pha riéng caa qua trinh dong chay:

- S6 liéu dau vao 1a mua bao gdm ca dang long va ran
- Béc thoat hoi bao gdm ca phan bi giit lai boi thuc vat
- Dong chay mit dua vao phuong phép sai phan hitu han hai chiéu

- Dong chay trong 16ng dan: dién toan mét chiéu duoc st dung trong MIKE
11. M6 hinh nay cung cip vai phuong phap nhu Muskingum, phwong phéap khuéch
tan hoac phuong phap dua vao phuong trinh Saint — Venant.

- Dong chay sat mat trong déi khéng bao hoa: mo hinh hai 16p don, m6 hinh
dong chay trong luc hoac mo hinh giai phuong trinh Richard.

- Dong chay co s: bao gdm md hinh dong chay co s¢ 2D va 3D dya vao
phuong phap sai phan hitu han.

%+ M0 hinh NAM
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Mo hinh NAM la m6 hinh mua rao — dong chay duoc xay dung vao khoang
nam 1982 tai khoa Thuy van, Vién K§y thuat thuy dong luc thudc truong dai hoc ky
thuat Dan Mach. N6 duoc xem nhu 14 mé hinh dong chay tat dinh, tap trung va lién
tuc cho udc lugng mwa — dong chay theo cau tric kinh nghiém.

CAu tric cua mo hinh NAM duoc xay dung trén nguyén tic xép 5 bé chua
theo chiéu thang dirng va hai bé chira tuyén tinh nam ngang.

Véi ciu trac nhu trén thi mo hinh s& tién hanh xac dinh lan luot ting dong
chay thanh phan:

- Dong chay mat

- Dong chay sat mat

- Lwong nudc ngam cung cap cho bé chira ngam

- Lwong am cua dat

- Dién toan dong chay

Tuy nhién cac md hinh mua — dong chay tir truée dén nay hau hét 1a mé hinh
thuong mai nén kho két hgp chiing thanh mot md hinh tong thé, kha ning danh gia
d6 nhay cua mé hinh va phan tich tinh bat dinh cua tham sb trong mé hinh d6 1a
chua dugc chd trong va khong thuc hién dugc néu khong cd cac sira doi phi hop
ma ngudn. Vi vay, dé khic phuc han ché d6 khéa luan tiép tuc tim hiéu, nghién cau
va tién hanh xay dung mot md hinh NAM bang ngbn ngir lap trinh FORTRAN
trong chuong tiép theo dé ngudi ding sau nay c6 thé dua thém céc thuat toan tbi uu
do tim théng sd, c4c chi tiéu danh gia ciia mé hinh, hoic ciing c6 thé dua thém phan
dién toan trong song dé mé hinh c6 chirc nang 1a mot mé hinh ban phan phdi.
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CHUONG 2. COSO LY THUYET MO HINH NAM

2.1. So lwoc vé mé hinh NAM

Nam la chix viét tit caa chit Pan Mach “Nedbor — Afstromming — Model”,
nghia 13 mé hinh mua — dong chay. Mé hinh NAM thudc loai md hinh thay van tat
dinh — nhan thac — gop, duoc xay dung vao khoang nam 1982 tai khoa Thuy Van
Vién k¥ thuat thuy dong luc va thay luc thudc truong Pai hoc ky thuat Ban Mach.

M6 hinh NAM 1a mot hé théng cac dién dat bang cong thuc toan hoc dudi
dang dinh luong don gian thé hién trang thai cua dat trong chu ky thay van. M
hinh NAM con duoc goi la mé hinh mang tinh xac dinh, tinh khai niém va khai quat
VGi yéu cau dir liéu dau vao trung binh.

Mo hinh NAM d3 duoc st dung t6t ¢ nhiéu noi trén thé gidi véi cac ché do
thiy van va khi hau khac nhau nhu Borneo, Mantania, Srilanca, Thai Lan, An Ps...
O Viét Nam, mé hinh nay da dwoc nghién ctu st dung trong tinh toan dy bao 1i
trén nhiéu hé théng séng.

Hién nay trong moé hinh thay dong lyc MIKE 11 (do Vién Thuy Lyc Pan
Mach — DHI xay dyng), m6é hinh NAM da duogc tich hgp nhu mdt moédun tinh qua
trinh dong chay tir mua.

M6 hinh NAM duogc xay dung trén nguyén tic xép 5 bé chira theo chiéu
thang dung va 2 bé chira tuyén tinh nam ngang:

- Bé chua tuyét tan

Bé chua tuyét tan duoc kiém soét bang cac diéu kién nhiét 6. Déi véi diéu
kién khi hau nhiét doi & Viét Nam, khéng xét dén bé chira nay.
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- Bé chira mat

Luong am trir trén bé mat cua thyc vat, luong nude dién tring trén bé mit
lru vue va luong nudce trong ting sat mit duoc dic trung boi lugng trir am bé mit.
Gidi han trir nuéc téi da trong bé chira nay duoc ky hiéu bang Umax.

Luong nuéc U trong bé chira mat s& giam dan do bdc hoi, do that thoat theo
phuong nam ngang (dong chay sat mat). Khi lugng nuéc nay vuot qua ngudng
Umax thi mot phan caa lugng nudc vuot ngudng Pn ndy sé chay vao subi dudi dang
chay tran trén bé mat, phan con lai s& thim xudng bé ngam.

Luong nudc & bé chira mat bao gdm lugng nude mua do 16p pha thyuc vat
chan lai, luong nude dong lai trong céc chd triing va lugng nudc trong tang sat mat.

QOF
Tuyél Dong chay mat |

.
A A ' ™ CK,

D0 am dat A L Hr & oFF
" P Vo3

V. SRR o

.

2

uf’ "l', “MI DOﬂimf\y
™ t QD‘WVDL ‘;‘E, salmat
D ré : b -
J “> i
\
'
n‘-”~'~b-
Pn-QOF
S .

e v a |

....... i MR CK., BF
% = »
Trir ngdm
| |
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Hinh 4. C4u tric cua mé hinh NAM

- Bé chira tang duéi (bé tang ré cay)

Bé nay thudc tang ré cay, 1a 16p dit ma thuc vat c6 thé hat 4m dé thoat am.
Gidi han trén cua luong am tdi da trong bé chira ndy duoc ki hiéu 1a Lmax. Luong
am cua bé chtra sat mat dugc dic trung bang dai luong L, phu thude vao luong ton
that thoat hoi ciia thyc vat. Luong am nay ciing anh hudng dén luong nudc sé di
xudng bé chtra ngam dé b6 sung nuwdc ngam. Ty s6 L/Lmax biéu thi trang thai am
cua bé chira.

Béc thoat hoi nude cua thyuc vat dugc ky hiéu 1a Ea, ty & véi luong boc thoat
hoi bé chita mat (Ep). Béc thoat hoi nude thuc vat 1a dé thoa man nhu cau bbc hoi
ctia bé chira mat. Néu luong 4m U trong bé chira mat nho hon bdc thoat hoi thuc do
thi bé chara mat bj béc hoi hét. Luong bdc hoi con thiéu s& duoc bd sung tir ting
duéi (Ea). Ban dau nd sé boc hoi lwong am trong dat ¢ ting dudi con thira ¢ cac giai
doan truéc néu thiéu nd tiép tuc boc hoi lugng nudc chia trong dat ¢ ting dudi. Do
d6 luong bdc thoat hoi (Ea) phu thudc vao lwong trit 4m cé trong dat.

- Bé chita ngam

Luong nudc bd sung cho dong chay ngam phu thudc vao d6 am cua dat trong
tang ré cay.

Mua hoic tuyét tan trude tién di vao bé chira mit. Luong nudc U trong bé
chira mit lién tuc tiéu hao do bbc thoat hoi va thdm ngang dé tao thanh dong chay
sat mat .Khi luong nude U vuot qua gigi han Umax, phan luong nudc thira sé tao
thanh dong chay tran dé tiép tuc chay ra séng, phan con lai s& thim xubng céac bé
chira tang dudi va bé chtra ting ngam.

Luong cip nudc ngam duoc chia ra thanh 2 bé chtra: bé chira nudc ngam
tang trén va bé chira nudc ngam tang dudi. Hoat dong cua hai bé chira nay nhu cac
hd chira tuyén tinh véi cac hang sé thoi gian khac nhau. Nuéc trong hai bé chira nay
s& tao thanh dong chay ngam.

Dong chay tran va dong chay sat mit duoc dién todn qua mot hd chira tuyén
tinh tha nhat. Sau dé, tat ca cac thanh phan dong chay duoc cong lai va dién toan
qua mét hd chira tuyén tinh thtr hai. Cudi cling s& duoc dong chay tong cong tai cira
ra.
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2.2. M6 hinh nhdn thirc clia mé hinh NAM

Bdc thoat hoi

Giang Thay (R)

Luong trix (U)

Bé chua
tang dudi
(DL)

4—

Chay sat mat
Bé chira sat mit IF
(QIF)
Tran (Pn) . 5
Chay mat | g3 gizn
Bé chira mat OF toan
mat
(QOF)
Tham (Pn — QOF) ;
Chay ngam
Bé chira tang ngam
(G) Bé dién
toan
ngam

Luu
lwong
tinh
toan

Q)

Hinh 5. M& hinh nhan thic ciia md hinh NAM
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2.3. M0 hinh toan

EBit din

Tmi+]

R ()=s[2 ()58 ]

V()= R (i)+ U(i-1)+detal

!

Qi) - £ [U(E).2-1)]

i )- ¢ [gn-‘(z' ),IF(:'-I)]

Q. ()= £ [F().F deka] +——r

'

2 ()£ [BEG)UE]]
B (1)=7[2 (3,88, 2(:-1)]
P(1)=U(i)-U

U(i)-2[2).8 (]

!

QOF(i)= 7 [U(:‘ hL{i- 1]]

!

-

OR(¥)= £ [GOR),0F(i-1]]

Q. (i)= £ [OF(:),F,deltar]

Q)

6(0)-4[2).008.2-1)]

-

BR({)- £ 6(1).2R:-1)]

}

Di(i)- 22 (:).00F(:), (1)

.

() 221 252 6]

.

adleal(i) = f[2(i),L . ]

—»|

Q. (¥)= £ [BF(t ) F,delat ]

Hinh 6. M6 hinh tinh todn caa mo hinh NAM

- Dong chay sat mat (QIF)

QIF gia thiét 1a twong @ng véi U va bién doi tuyén tinh theo quan hé lugng
trir am caa lugng trix tang thap:

QIF =

L o E
L s U khi = > TIF 1
CKIF 1-TIF L. (1)
0 khi =< TIF
L

mAax
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Trong d6: CKIF 1a hiang sb thoi gian dong chay sat mit, n6 chinh 1 phan U
tao thanh dong chay sat mat trong mdt don vi thoi gian va CQIF < 1, TIF 1a ngudng
dudi cuia dong chay sat mat (0 < TIF<1)

- Dong chay mat (QOF)

Khi luong trix bé mit da tran, U > Umax, thi luong nudce thira Pn s€ tao ra
dong chay mit. Dong chay mit QOF duoc gia thiét 1a twong ing v6i Pn va bién doi
tuyén tinh theo quan hé luong trir am dét, L/Lmax, cua tang thap:

L
—-TOF

L
CQOF =% ___p_ khi > TOF
QOF = QOF = or v KT (2)

JITHEY

0 khi < TOF

1y

Trong d6: CQOF 1a hé s6 dong chay mat, khdng co thir nguyén, phan anh
diéu kién tham (0 < CQOF < 1); TOF la ngudng dudi caa dong chay tran (0 < TOF
< 1), Pn la phan thira khi U > Umax va Pn = U — Umax.

- Lwrong nwdc ngam cung cap cho bé chiza ngam (G)
Phan luong nuéc thira (Pn — QOF) khong tham gia vao thanh phan dong

chay tran s& tham xudng lam tang luong trir am tang thap va mot phan duoc gia
thiét s& tham xubng sau hon va gia nhap vao luong trir ting ngam (G)

L/L max—TG P khi L/Lmax>TG
1-TG (3)

0 khi L/Lmax <TG

G

(P, —QOF)

G

- Lwong am ciia dat

Bé chtra ting sat mat biéu thi luong nudc o trong tang ré cdy. Luong mua
hiéu qua sau khi trir di luong nuéc tao dong chay mit, lwong nudc bd sung cho tang
ngam, s& b6 sung va 1am ting do Am cua dat ¢ tang ré cay L bang mot luong DL

DL = (P, —QOF)-G (4)
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- Dién toan dong chay

Dong chay sat mat duoc thdng qua hai bé chta tuyén tinh véi mot hing sé
thoi gian CKy,. Qué trinh dong chay mat ciing dwa trén khai niém bé chua tuyén
tinh nhung véi gia tri thoi gian bién doi.

K, khi OF < OF,, )

CK = OF +
CK[Z[ ] khi OF = OF

Lukin

Trong do :

OF : la dong chay mat (mm/h)

OF,;, : la gioi han trén cua qua trinh dong chay ( OF,, = 0,4 mm/h)

Hang s P = 0,4 twong wng Vai viéc str dung cong thirc Manning dé thiét 1ap
moé hinh dong chay mat. Cong thac trén thé hién 1d qua trinh dong luc cua dong

chay mat. Trong khi d6 theo NAM, dong chay sat mat va dong chay tran dugc Xac
dinh nhu 1a mot bé chira tuyén tinh.

Hang so thoi gian cia qua trinh dong chay mat va sat mat duoc tinh bang
don vi gio. N6 xac dinh hinh dang va dinh ctaa qua trinh thay van. Cac gia tri d6
phu thudc vao kich thuéc cia luu vuc va cudng do mua. Hang sé nay cé thé duoc
xac dinh tir viéc kiém dinh thoi gian xuat hién dinh caa qué trinh. Néu dinh qua
trinh dén qua cham hoic qua tré thi cd thé tang, giam dé hiéu chinh mé phong.

Cong thirc dién toan dong chay mat va dong chay sat mit:
OF = QOF(l— e—t/CKlZ ) + OFH_e—t/CKlz

6
OF = QOF(1—e/*)+OF_,.e ™' ©

IEf = QIF(l_e—t/CKIZ ) 4 |Ffi_lle7t/cr<12 (7)

Dong chay ngam duoc dién toan théng qua mot bé chira tuyén tinh véi hang
s6 thoi gian CKBF

Cong thirc dién toan dong chay ngam:

BE=G (1_ @ t/CKBF )+ Bl:i_l_e—t/CKBF (8)
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- Cong thuc dong chay tai mat cat cua ra:
Ytt = OF + IFf + BF (mm) (9)
Qtt = (Ytt. FIv)/ At (m®/s) (10)

2.4. Cdc théng sé ciia mé hinh

- Umax: La lugng nudéc tdi da trong bé chira mat (mm)

- Lmax: Luong 4m 16n nhat trong bé chua tang ré cay (mm)

- CQOF: L& hé sé dong chay mat, khdng thtr nguyén, phan anh diéu kién tham
- TOF: La ngudng dudi cua dong chay tran

- TIF: La ngudng dudi cua dong chay sat mat

- TG: La gi4 tri ngudng tang ré cay

- CKIF: La h¢ sb thoi gian dong chay sat mat, nd chinh 12 phan U tao thanh dong
chay sat mat trong mét don vi thoi gian.

- CK12: L4 hang sé thoi gian chay truyén cua dong chay mat
- CKBF: La hang sé thoi gian chay truyén caa dong chay ngam
Céc thong sb trén duoc xac dinh thong qua hiéu chinh mé hinh
Nhirng gia tri thwong gip caa cac thong sé chinh:

e Umax: (5-35mm)

e Lmax: (50 — 350 mm)

e CQOF: (0.01—0.99 mm)

e CKIF: (50 — 1000 gio)

e TOF:(0.0-0.9)

e TIF:(0.0-0.9)

e TG:(0.0-0.9)

e CK12: (3-72gi0)

e CKBF: (500 — 5000 gio)
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2.5. Mé hinh sé viét tréen FORTRAN ciia mé hinh NAM

M® hinh toan trinh bay ¢ muc trén dugc chuyén d6i sang mé hinh sé sir dung
ngon ngit 1ap trinh FORTRAN duoc thé hién & cac hinh tir hinh 7 dén hinh 9

rosoft Developer Stud

File Edt View Insert Buld Tools Window Help -8 X
(@@ (@ 20 o] &% malE
Model -Win32 Debug - &g ﬂ]j
: | T Khai bao dau vao j
% (1 Model files Character*20 filenameM, filenameBH, filenamsLl | filenameM: file so lieu mua =
| filenaneBH: file so lieu boc hoi
filenamell: file so liew luu luong _J

E
Real TS(12), X(10000,12). BH(10000), Qtd(10000) | TS(3): La trong so mua cua tram do mua thu j
| X(i,3): La gia tri mua thuc do o thoi doan thu i tai tram j trem luw wuc
| BH(i) : Ia gia tri boc hoi thuc do o thoi doan i trem luw vuc
| Qtd(i): Ia gia tri luw luong thuc do o thoi dosn thu i tren luu vuc
Real OFn

Cac tham so cua mo

raal Un(10000), Im(lUUUU) CQOF(IUUUU),TOF(IDDUU),TIF(IUUOU),TG(IDUUU),CKIF(IUUUU),CKIZ(lUUUU),CKEF(IUUUU),CK(lUUUU)
| Un: La luong nuoc toi da trong be tru mat
| Im: La luong am lon nhat trong be chua tang re cay
| CQOF: La he so dong chay mat, khong thu nguyen, phan anh dieu kien tham (0<=CQOF<=1).
! TOF: La nguong duoi cua dong chay tran (0<=TOF<=1)
| TIF: la nguong duoi cua dong chay sat mat (0¢=TIF<1)
| TG: La gia tri nguong tang re cay doi voi luong ra nhap nuoc ngam (0<=TG¢=1)
! CKIF: La he so thoi gian dong chay sat mat, no chinh la phan U tao thanh dong chay sat
| CK12: La hang so thoi gian chay truyen cua dong chay mat
| CKBF La hang so thoi gian chay truyen cua dong chay ngam

| Cac_tinh toan trong mo
Real Ep(10000), Ea(10000), Pn(lUUUU) QIF(10000),Q0F(10000),DL(10000).G(10000), Deltal(10000)
Real L(10000),U(10000)

| Ep: Boc thoat hoi tu be mat va sat mat
| Ea: Boc thoat hoi tu tang thap

| Pn: Luong tran cua be chua sat mat khi U3>=Un no tham gia vao qua trinh tao QOF

| QIF: La dong chay sat mat

| QOF: La dong chay mat

! DL: Luong am cua dat

| G: Luong nuoc tu cac be chua tham xuong bo sung cho be chua ngam

| Ul: La luong nuoc dua vao mo hinh khi chua xzet den boc hoi

| U2: La luong nuoc dua vao khi da xet den boc hoi, tham gia vao qua trinh tao QIF

1 U3: La mot phan cua U2 sau khi da tru di luong nuoc tham gia vdo qua trinh tac QIF
| DL La lang an cua dat

! ong chay ngan

Real Xtb(10000), OF(10000), IF£(10000), BF{10000), Ytt(lDDDD) OF1(10000), IFf1(10000), BF1(10000)
real 4.B.C,D.0

| Dau ra
Real Qtt(10000) Qtt(i): La gia tri luu luong thuc do o thoi doan thu i tren luu vuc
Real CRI(10000), CR2(10000), CR3(10000) CR1: Chi tieu danh gia ve do lech _J‘J

" B Fievien [ @ Infoview . e e e e e

Hinh 7. Phan code khai bao caa md hinh

“si Microsoft Developer Studio - [Model.f90 *]
File Edt View Insert Buld Tools Window Help

e — 1
D e DL

@ FounPowesaionveson| | b oen i Eib( =
@ Getting Started with Forlian f If(I.(x 1)/1.1u(1<) GT.TIF(k))then
%@ MS Developer Studio User's 1)=CKIF(k)%x(~1)%(L(i-1)/In(k)-TIF(k))/(1-TIF(k))*U(i)
@ Progiammer's Guide SEQIF (1y0
@ Reference Endif L
Sarmples U(i)=U(i)-QIF
% @ Buid Enors If(U(i).GE. BH()))LhEn
@ Fortran 30 for Scientists and Ep(1)=BH(i)
© @ Readte R
- Copyright Ep(i)=]

U(i)
Ea(n) Deltal(i-1)+(BH(i)-Deltal(i-1)-Ep(i))*L(i-1)/In(k)

U(l)-U
If(U()) i Hm(k))than
Pn(1)=0(i)-Tn(k)
U(1)=Un(k)

se
Pa(i)=0

ndi

I£(U(i) . IE.0. ) then
U(1)=0.

Endif

If(L(i-1)/In(k).GT.TOF(k)) then
QOF(i) CQOF (K)*(L(1-1)/In(k)-TOF (k))/(1-TOF (k))*Pn(i)

QOF(l) =0
Endif
If(L(i-1)/Lm(k).GT.TG(k))then
G(1i)=(Pn(i)-Q0F(i))*(L(i-1)/Im(k)-TG(k))/(1-TG(k)) J

se
G(i)=0

ndi

DL(i)=Pn(i)-QO0F(i)-G(i)

If (DL(i).LT.0.) then
DL(i)=0

Endif

L(i)=L(i-1)+DL(i)-Ea(i)

Im.m oI Lm(k)) then

& 3 szeua}.m L(i)-In(k)

_ - Endi -
@ InfoVien ¥ f

Hinh 8. Phan code tinh toan cac thanh phan dong chay ctia mé hinh
dién ra trong 5 bé chura
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“u Microsoft Developer Studio - [Model.f90 ¥

[B) Fle Edt View Insert Buld Tools Window Help -8 X%

J__I_IJJ_JJEI_I - &%) Bl E

# Q Fortian PowerStation version OF (1)=00F (1)*(1-exp(-24*t/CK12(k) ) )+0F (i-1)%exp(-24%t/CK12(k)) j
# QﬁeﬂmgStarledwwlh Fortianf If (OF(i).GE.OFm) then

%@ MS Developer Stugio User's CK(k)= CK12(k)*(OF(1)/0Fn)**(-0.4)

@ Progranmer's Guide: OF (1)=Q0F (1)*(1-exp(-24*t/CK(k)))+OF (i-1)*exp(-24%t/CK(k))

; Endif
@ Reference

@ Samples IFE (i
% @ Buid Erors BF(i)
1@ Fortian 90 for Scitists and idae!
@ Readte ?

5@ Coppight BF1(1

QIF(i)*(1-exp(-24%t/CK12(k)) )+IFf (i-1)*exp(-24*t/CK12(k))
(1)%(1-exp(-24*t/CKBF(k)))+BF(i-1)*exp(-24%t/CKBF (k))

OF (1)+IFf (1)+BF (1)

(OF (1)%0.001%F)/ (t*24%60%60)

- IFf(l)*U 001%F)/(t*24%60%60)
(BE(1)%0.001%F)/(t*24%60%60)

OF(1)

! Qtt(l (Vet(1)*0 001%F)/(t*24%60%60)
£(1)-Qtd(i))

1)-B/N)*x2
D D+(Qtd(1)-E/N)**2
0+(Qtt(1)-0td(1))**2
| Prmt* Qtd(i), Qtt(i)
Enddo
| Print*, 4,B.C.D.0
= AB 10 is good
I CR2(k) = C/D 11 is good
)=1-0D 11 is good
Print*, CR3(k)
Print* K
\Endda
| In file ket qua luu luong tinh toan va luu luong thuc do
Open (4, file='ketqua3 tzt' status='unknovn')
Do i=1N
Write(4,'(2£13.3)") Qtd(i),0tt(i)

Close (4)
Open (5 file="ketquall.txt' status='unknown')

Do i=1
Urlta(S (4£13.3)") Qtt(i),0FL(i), IFf1(i), BF1(i) |
Enddo
Close (5)
End program
< >

-§ Infoliew ~ li_U Llj

Hinh 9. Phan code tinh toan cac thanh phan ctia mé hinh trong bé chira dién toan va
chi tiéu Nash- Sutcliffe
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CHUONG 3. AP DUNG VA SO SANH HAI MO HINH NAM TRONG MO
PHONG DONG CHAY LU LUU VUC SONG VE, TRAM AN CHI

3.1. Phwong phdp va sé li¢u sir dung trong ddnh gid mé hinh
3.1.1. Céc buérc tién hanh

Hiéu chinh tham sé mé hinh 1a tim mot bd tham sé ¢6 kha niang mé phong tét
nhat qua trinh dong chay cua luu vuc nghién ciru, ndi mot cach khac 1a tim bo tham
s6 cho mé hinh dé qua trinh dong chay tinh toan bang mé hinh phi hop nhat véi
biéu d6 dong chay thuc do. Mo hinh NAM tién hanh hiéu chinh 9 tham s6 & phan
(2.4). Nhitng tham s6 nay thé hién tinh chat vat ly va rat quan trong dé kiém soéat
qua trinh sinh dong chay va luu Iuwgng ¢ ctra ra cia luu vuc. Do dd, hiéu chinh
nhitng tham s6 chung phai dua vao dit liéu dong chay thuc do. Qua trinh hiéu chinh
két hop ca truc quan va chudi sé liéu thong ké.

Pé tién hanh danh gia kha ning moé phong ciia md hinh NAM — FORTRAN.
Khéa luan tién hanh cac buée sau:

Budc 1: Hiéu chinh tu dong md hinh MIKE — NAM dé thu duoc bo thong s6
ban dau.

Budc 2: Hiéu chinh bang phuong phép thir dan dé ting do chinh xac tir két
qua hiéu chinh tu dong ctia mé hinh MIKE — NAM.

Budc 3: Dung bo théng sé nay dwa vao mé hinh NAM — FORTRAN.

Budc 4: So sanh gitra NAM — FORTRAN va thuc do (c6 so sanh két qua tir
MIKE — NAM) trong qué trinh hiéu chinh véi mot chudi sé liéu ngay thuc do tir
1990 — 1993.

Budc 5: So sanh gitra NAM — FORTRAN va thuc do (c6 so sanh két qua tir
MIKE — NAM) trong qua trinh kiém dinh v&i mot chudi sé lidu ngay thuc do tir
1997 — 2000.

Niam budc trén duoc lap lai, 1an nay 13 hiéu chinh NAM — FORTRAN ¢
budc 1 va 2, ding bo thong sé ndy dua vao MIKE NAM & cac budc 3, 4 va 5.

Tiép theo, hai qué trinh s6 sanh trén dugc lap lai, va lan nay st dung bd sb

lidu I gio thang 11 nam 1999 va thang 10 nam 2003.
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3.1.2. S6 liéu
S6 liéu khi twong

- S6 liéu mua ngay: Khoéa luan sir dung dir liéu mua ngay cua bbn tram véi
trong s6 mua twong ing cla cac tram 1a: An Chi (0.124), Minh Long (0.149), Ba To
(0.528) va Gia Vuc (0.199) tr 1990 — 1993 va 1997 — 2000.

- 86 liéu mua gio tai bdn tram Son Giang, An Chi, Gia Vuc, Ba To dugc st
dung d¢é tinh toan dong chdy trén luu vuc. Trong d6, c6 hai tram mua Ba To va An
Chi nim trong luu vuc, hai tram con lai Son Giang va Gia Vuc nam ngoai luu vuc,
duoc st dung dé vé da giac Thiessen va ndi suy s6 liéu mua trén toan bo luu vuc.
Trong s6 mua tuong (ng cla cac tram mua la: An Chi (0.194), Son Giang (0.003),
Ba To (0.601), Gia Vuc (0.202). S6 lidu quan tric 6 gio mot 1an duoc quy vé mua
hang gio. Cac tran 1 st dung 1a tran Ii thang 11 nam 1999 va tran 11 thang 10 ndm
2003.

- S6 liéu bdc hoi ngay: 1a bdc hoi ngay tai tram Quang Ngii tir 1990 — 1993
va 1997 — 2000.

- S6 liéu bdc hoi tai tram Quang Ngii thang 11 nim 1999 va thang 10 nim
2003 duoc quy vé mua hang gio.

S6 liéu thiyy van
- Luu luong thye do ngay tai tram An Chi tir 1990 — 1993 va 1997 — 2000.
- Luu lugng thuc do gio: Chudi sd liéu luu lugng tai tram An Chi duoc st dung dé

so sanh két qua du ra ctia md hinh. Cac tran 1ii sir dung 1a tran 1d thang 11 nam
1999 va tran 1l thang 10 ndm 2003.

3.1.3. Cac chi tiéu danh gia
Céc chi tiéu duoc str dung dénh gia mo hinh bao gom 4 chi tiéu:
a) Chitiéu Nash — Sutcliffe:

N

Z(Q“i B Qtdi )2

CR3=1-1% (11)

N

z (Qtdi B Q_td)z
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Trong do:

CR3 Ia chi tiéu Nash — Sutcliffe st dung dé danh gia kha ning mé phong
duong qué trinh cua dong chay.

Tiéu chuin danh gia nhu sau:

Chi tiéu Muc Loali
0.4-0.6 Dat

CR3 0.65- 0.85 Kha
>0.85 Tot

b) Tiéu chudn vé dg léch:

2. (Qs; -Qo))
CRI= L (12)

ZQOi

Trong d6: CRI1: tiéu chuin vé d6 1éch, Qg VA Qi 12 luu lwong tinh toan va
thuc do & bude thoi gian thr i (m3/s) va N 1a s6 luong cac bude thdi gian trong toan
bd giai doan hiéu chinh. Gia tri CR1 cang thap thi tinh phii hop cang tét, gia tri nay
bang 0 thé hién md phong lwong dong chay thuc do tot nhat.

¢) Sai 50 tong lwong dong chay

=2 o 100 (13)

Wtd

Trong d6: k 12 hé s6 sai s6 (%), Wy va Wy 1a tong lugng dong chay tinh toan va
thuc do (m®). Gia trj k cang gan 0 thi tinh phu hop cang tot.
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3.2. Higu chinh va kiém dinh mé hinh MIKE NAM véi dong chdy ngay
% Hiéu chinh mé hinh cho giai doan 1990 - 1993

Bang 8. Bang két qua thong sé cia moé hinh NAM

| O Gia i
SO

1 | Umax 14.9
2 Lmax 227
3 | CQOF | 0.718
4 TOF 0.395
5 TIF 0.278
6 TG 0.0092
7 CKIF | 358.9
8 CK12 29
9 | CKBF | 1004
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Két qua so sanh giira luu luong thue do va luu luong tinh toan cho hé sb twong quan

Chi MIKE NAM - ,
TT . % sai1 khac
tiéu NAM FORTRAN
1 CR1 0.005 0.0272 81.48%
2 CR3 0.905 0.6956 20.09%
3 Kk 0.51% 2.65% 80.75%

+ Tiéu chuan vé do léch: CR1 cho thiy két qua mo phong déu dat loai t6t
nhung d6i véi md hinh MIKE NAM cho két qua mé phong tot hon.

+ Chi tiéu Nash: CR3 cho thay két qua mo phong déu dat loai kha nhung ddi
v6i mo hinh MIKE NAM cho két qua md phong tot hon.

+ Sai s tong luong 1ii: k cho thay két qua sai s6 tong lugng 1i déu tot nhung
d6i voi md hinh MIKE NAM cho két qua sai so tong luong i tot hon.

Céc chi tiéu danh gia CR1, CR3, k cho két qua tot dbi véi mo hinh MIKE
NAM.

% Kiém dinh md hinh

Dé kiém dinh md hinh khoa luan sir dung bo théng sé da hiéu chinh & trén
chay tiép cho giai doan 1997 - 2000.
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dugc tir MIKE NAM giai doan 1997 — 2000
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Két qua so sanh giita luu lwong thue do va luu lwgng tinh toan cho hé sb twong quan

Chi MIKE NAM - ,
. % sai1 khac
TT tiéu NAM FORTRAN
1 CR1 0.00716 0.045325 84.20%
2 CR3 0.939 0.7542 19.68%
3 Kk 0.71% 4.34% 83.64%

+ Tiéu chuan vé do léch: CR1 cho thiy két qua moé phong déu dat loai t6t
nhung d6i véi md hinh MIKE NAM cho két qua mé phong tot hon.

+ Chi tiéu Nash: CR3 cho thay két qua mo phong déu dat loai kha nhung ddi
v6i mo hinh MIKE NAM cho két qua md phong tot hon.

+ Sai s tong luong 1ii: k cho thay két qua sai s6 tong lugng 1t déu tot nhung
d6i voi md hinh MIKE NAM cho két qua sai so tong luong 1ii tot hon.

Céc chi tiéu danh gia CR1, CR3, k cho két qua t6t d6i voi md hinh MIKE
NAM.

39



3.3. Hi¢u chinh va kiém dinh mé hinh NAM — FORTRAN vdi dong chdy ngay
+ Hiéu chinh md hinh
B4o c4o sir dung giai doan 1990 - 1993 dé hiéu chinh md hinh
Bang 9. Bang két qua thong sé cia md hinh NAM - FORTRAN

1| T Gig i
SO

1 | Umax | 12.25
2 Lmax 245
3 | CQOF | 0.71
4 TOF 0.458
5 TIF 0.794
6 TG 0.049
7 CKIF 650
8 CK12 | 1794
9 | CKBF | 1275
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Hinh 17: Két qua mé phong dwong lity tich tong lwong dong chay ngay bang
md hinh NAM — FORTRAN tai tram An Chi sir dung bd thong s6 thu dwore tir
NAM — FORTRAN giai doan 1990 — 1993
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Hinh 24: Két qua chay hiéu chinh mé hinh MIKE NAM tai tram An Chi giai
doan 1990 — 1993.

Két qua so sanh giira luu lugng thyc do va luu lugng tinh todn cho hé sé twong quan

Chi MIKE NAM - )
o % sai khac
TT tiéu NAM FORTRAN
1 CR1 -0.0101 -0.0021 79.21%
2 CR3 0.472 0.9225 48.83%
3 k 1.02% 0.21% 79.41%

+ Tiéu chuin vé do léch: CR1 cho thiy két qua moé phong déu dat loai t6t
nhung d6i vdi mé hinh NAM - FORTRAN cho két qua mé phong tot hon.

42



+ Chi tiéu Nash: CR3 cho thdy két qua mé phong dbi voi mé hinh NAM -
FORTRAN tét hon mé hinh MIKE NAM.

+ Sai s6 tong luwong 1i: k cho thiy két qua sai sé tong luong 1t déu tot nhung
d6i voi m6 hinh NAM - FORTRAN cho két qua sai s6 tong luong 1ii tét hon.

Céc chi tiéu CR1, CR3, k tot d6i vdi md hinh NAM — FORTRAN.

% Kiém dinh md hinh

Dé kiém dinh md hinh khoa luan sir dung bo thdng sé da hiéu chinh & trén
chay tiép cho giai doan 1997 - 2000.
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Hinh 18. Két qua mé phéng qua trinh luu lwgng dong chay ngay bing mé hinh
NAM — FORTRAN tai tram An Chi sir dung b thong s6 thu dwoc tir NAM -
FORTRAN giai doan 1997 — 2000.
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Hinh 20. Két qua chay kiém dinh m6 hinh MIKE NAM tai tram An Chi giai

doan 1997 — 2000.
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Két qua so sanh giira luu luong thue do va luu luong tinh toan cho hé sb twong quan

Chi MIKE NAM - ,
. % sai1 khac
TT tiéu NAM FORTRAN
1 CR1 0.0057 0.0102 44.12 %
2 CR3 0.499 0.9327 46.50 %
3 Kk 0.57 % 1.01 % 43.56 %

+ Tiéu chuan vé do léch: CR1 cho thiy két qua mo phong déu dat loai t6t
nhung d6i véi md hinh MIKE NAM cho két qua mé phong tot hon.

+ Chi tiéu Nash: CR3 cho thay két qua mo phong dbi voi mo hinh NAM -
FORTRAN t6t hon mé hinh MIKE NAM.

+ Sai s tong luong 1ii: k cho thay két qua sai s6 tong lugng 1i déu tot nhung
d6i voi md hinh MIKE NAM cho két qua sai so tong luong 1ii tot hon.

Céc chi tiéu CR1, CR3 tot dbi véi mo hinh NAM — FORTRAN, k tét cho
MIKE NAM.

3.4. Higu chinh va kiém dinh md hinh MIKE NAM vdi dong chdy gio
«»* Hiéu chinh md hinh

Béo céo str dung tran 1t 1 — 6/11/1999 dé hiéu chinh mé hinh
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Bang 10. Bang két qua théng sé cia mé hinh NAM

T TN i
SO

1 Umax 10.3
2 Lmax 101
3 | CQOF | 0.927
4 TOF |0.00738
5 | TIF | 0536
6 TG 0.249
7 | CKIF | 5571
8 CK12 28.6
9 | CKBF 2967
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Hinh 22. Két qua md phéng qua trinh Iwu lwgng dong chay gio' bang mo hinh
NAM - FORTRAN tai tram An Chi sir dung bd thong so thu dwoe tir MIKE
NAM tir 1 -6/11/1999
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——Qthuc do ——Qtinh toén (FORTRAN)

Hinh 23. Két qua mé phéng dwong liiy tich tong lwong dong chay gio bang md
hinh NAM - FORTRAN tai tram An Chi sir dung bd thong s6 thu dwore tir
MIKE NAM tir 1 -6/11/1999
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Két qua so sanh giira luu luong thue do va luu luong tinh toan cho hé sb twong quan

Chi MIKE NAM — ,
. % sai1 khac
TT tiéu NAM FORTRAN
1 CR1 -0.0161 0.3664 104.39%
2 CR3 0.814 0.5448 33.07%
3 Kk 1.64% 26.82% 93.89%

+ Tiéu chuan vé do léch: CR1 cho thiy két qua mo phong déu dat loai t6t
nhung d6i véi md hinh MIKE NAM cho két qua mé phong tot hon.

+ Chi tiéu Nash: CR3 cho thay két qua mod phong dbi véi md hinh MIKE
NAM t6t hon mé hinh NAM - FORTRAN.

+ Sai s6 tong luong lii: k cho thay két qua sai s6 tong luong 1t dbi voi mo
hinh MIKE NAM t6t hon mé hinh NAM - FORTRAN.

Céc chi tiéu CR1, CR3, k tot ddi v&i mé hinh MIKE NAM.

% Kiém dinh md hinh

Dé kiém dinh md hinh khoa luan sir dung bo théng sé da hiéu chinh & trén
chay tiép cho tran 1ii 15 — 19/10/2003.
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Hinh 25. Két qua mé phéng dwong liiy tich tdng lrong dong chiy ngay bing
md hinh NAM - FORTRAN tai tram An Chi sir dung bd thong s6 thu dwoc tir
MIKE NAM tir 15 — 19/10/2003
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Hinh 26. Két qua mé phéng qua trinh lwu lwong dong chay gio bang md hinh
NAM - FORTRAN tai tram An Chi sir dung bd thong so thu dwge tir MIKE
NAM tir 15 — 19/10/2003
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Két qua so sanh gitra luu lugng thue do va luu luong tinh toan cho hé sé twong quan

Chi MIKE NAM - ,
. % sai1 khac
TT tiéu NAM FORTRAN
1 CR1 0.2303 0.553 58.35%
3 CR3 0.521 0.45 13.65%
4 Kk 18.72% 35.62% 47.45%

+ Tiéu chuan vé do léch: CR1 cho thiy két qua mo phong déu dat loai t6t
nhung d6i véi md hinh MIKE NAM cho két qua mé phong tot hon.

+ Chi tiéu Nash: CR3 cho thay két qua md phong dbi véi md hinh MIKE
NAM t6t hon mé hinh NAM - FORTRAN.

+ Sai s6 tong luong lii: k cho thay két qua sai s6 tong luong 1ii dbi voi mo
hinh MIKE NAM t6t hon mé hinh NAM - FORTRAN.

Céc chi tiéu CR1, CR3, k tot d6i véi mo hinh MIKE NAM.,
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3.5. Hi¢u chinh va kiém dinh mé hinh NAM — FORTRAN vdi dong chdy gio
+ Hiéu chinh md hinh
Béo c4o sir dung tran 1& 1 — 6/11/1999 dé hiéu chinh md hinh

Bang 11. Bang két qua théng sé cia mé hinh NAM - FORTRAN

1| T Gig i
SO

1 | Umax 35
2 Lmax 350
3 | CQOF 0.9
4 TOF 0.298
5 TIF 0.9
6 TG 0.9
7 CKIF 750
8 CK12 12
9 | CKBF | 5000
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Hinh 27: Két qua chay mé phéng qua trinh luu lwgng dong chay gio bang méb
hinh NAM - FORTRAN tai tram An Chi sir dung b thong sé thu dworc tir
NAM - FORTRAN tir 1 - 6/11/1999
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Hinh 28: Két qua md phéng dwong liy tich tong lhrgng dong chiy gio baing mo
hinh NAM - FORTRAN tai tram An Chi sir dung bd thong s6 thu dwoc tir
NAM - FORTRAN tir 1 - 6/11/1999
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Hinh 29: Két qua chay hi¢u chinh mé hinh MIKE NAM tai tram An Chi
tir 1 —6/11/1999
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Két qua so sanh gitra Iuu lugng thue do va luu luong tinh toén cho hé sé twong quan

Chi MIKE NAM -
TT tiéu NAM FORTRAN

% sai khac

1 CR1 -0.609 0.10458 682.33%

2 CR3 -0.453 0.8253 154.89%

3 k 156% 9.47% 93.93%
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+ Tiéu chuin vé do léch: CR1 cho thiy két qua mo phong déu dat loai t6t
nhung d6i véi md hinh NAM - FORTRAN cho két qua mé phong tét hon.
+ Chi tiéu Nash: CR3 cho thiy két qua mé phong dbi voi mé hinh NAM -
FORTRAN t6t hon m6 hinh MIKE NAM,
+ Sai s6 tong luong lii: k cho thiy két qua sai sb tong lwong i ddi v6i mé
hinh NAM - FORTRAN tt hon m6 hinh MIKE NAM.
Céc chi tiéu CR1, CR3, k tot dbi véi md hinh NAM — FORTRAN.

% Kiém dinh md hinh
Dé kiém dinh md hinh khoa luan sir dung bo thdng sé da hiéu chinh & trén

chay tiép cho tran 1ii tir 15 — 19/10/2003.
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Hinh 30: Két qua md phéng qua trinh lwu hrong dong chay gio bang méd hinh
NAM - FORTRAN tai tram An Chi sir dung bd thong s6 thu dwoe tir NAM —
FORTRAN tir 15 — 19/10/2003
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Hinh 31: Két qua md phéng dwong liy tich tong lwong dong chay gio bang mé
hinh NAM - FORTRAN tai tram An Chi sir dung bd thong s6 thu dwoc tir
NAM — FORTRAN tir 15 — 19/10/2003
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Hinh 32: Két qua chay kiém dinh md hinh MIKE NAM tai tram An Chi

tr 15 — 19/10/2003
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Két qua so sanh gitra luu lugng thuc do va luu luong tinh toén cho hé sé twong quan

Chi MIKE NAM - ,
. % sai1 khac
TT tiéu NAM FORTRAN
1 CR1 -0.3873 0.2516 164.96%
2 CR3 -0.36 0.6819 152.79%
3 Kk 63.21% 20.10% 68.20%

+ Tiéu chuan vé do léch: CR1 cho thiy két qua moé phong déu dat loai t6t
nhung d6i véi mé hinh NAM - FORTRAN cho két qua mé phong tot hon.

+ Chi tiéu Nash: CR3 cho thay két qua mo phong dbi voi mo hinh NAM -
FOTRAN t6t hon md hinh MIKE NAM.

+ Sai s6 tong luong 1ii: k cho thay két qua sai s6 tong luong 1ii dbi voi mo
hinh NAM - FORTRAN t6t hon mé hinh MIKE NAM.

Céc chi tiéu CR1, CR3, k tot ddi v6i mé hinh NAM — FORTRAN.

3.6. Nhdn xét va phdn tich két qud

- Qua két qua hiéu chinh va kiém dinh mé hinh NAM viét bang ngdn ngi
FORTRAN cho thdy mé hinh dugc thiét 1ap moé phong c6 kha ning mé phong dugc
qué trinh dong chay tir mua tai tram An Chi. Céc chi tiéu so sdnh tuong Ung trong
hai mo hinh thi ¢6 chi tiéu t6t khi str dung mo hinh nay nhung lai khong tét cho mo
hinh kia va ngugc lai. Nhin chung, xét trén pham vi tong thé thi khong phan biét
duogc vé kha ning mé phong gitra NAM — FORTRAN va MIKE NAM.

- M6 hinh NAM — FORTRAN c¢6 uu diém vugt trdi hon so véi mé hinh
MIKE NAM la m6 hinh NAM — FORTRAN tinh toan duoc cac thanh phan dong
chay cua khu vuc nghién ctru.

- M6 hinh NAM - FORTRAN do ngudi 1ap trinh viét ra, con mé hinh MIKE
NAM (DHI) 12 phan mém ban quyén, chi c6 mot chi tiéu Nash danh gia trong tdi uu
tu dong. Nhu vay khi thiét l1ap cac thuat toan tdi wu tu dong thi m6 hinh NAM —
FORTRAN cho phép ham muc tiéu gdm mdt sb chi tiéu két hop.
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- M6 hinh NAM (ca ¢ hai dang) déu cho két qua md phong thién thap & cac
dinh 10 16n.

- M6 hinh NAM — FORTRAN cho két qua sai sb tong luong thudng 16n hon
m6 hinh MIKE NAM.

- Xét vé d6 6n dinh cia mé hinh véi cic bd thong s6 thi mod hinh Nam —
FORTRAN tét hon MIKE NAM.

- Két qua md phong cia md hinh NAM — FORTRAN khéc voi MIKE —
NAM trong trudng hop nay cd thé giai thich béi cac nguyén nhan sau:

+ Mic di mo hinh nhéan thirc va mo hinh toan giita hai moé hinh 13 giong
nhau nhung khi chuyén sang mé hinh sé thi c¢6 su khac nhau do trinh tu tinh toén
cac thanh phan dong chay trong hai mé hinh NAM — FORTRAN va MIKE — NAM
la khac nhau.

+ Pong thoi, viéc xir Iy khi xay ra truong hop L > Lmax 1a khong tudong
minh trong co s& 1y thuyét cia MIKE — NAM. C6 thé c6 mét sb trudng hop xur 1y
Sau:

i) Ta ép gia tri L = Lmax,
i) Luong thira 4m tang sat mit s& cung cap cho 16p sat mit.
iii) Luong nay cung cip cho ting nude ngdm hoic

iv) Cung cap cho bdc hoi vao thoi ki kiét...
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KET LUAN VA KIEN NGHI

Khoa luan véi dé tai: “ Ung dung mé hinh NAM mé phéng lii lwu vie song
Vé, tram An Chi” duoc tién hanh voi muc dich 4p dung thir nghiém mé hinh NAM
- FORTRAN va so sanh hai mé hinh nhan thirc gibng nhau MIKE NAM va NAM —
FORTRAN da:

- Tong hop duge day du cac dic diem vé diéu kién dia ly va kinh té xa hoi
cua luu vuc séng VE.

- Tim hiéu vé Iy thuyét mo hinh mua rao — dong chay ciing nhu co so 1y
thuyét cia mo hinh NAM.

- Pa tim hiéu va ap dung dugc md hinh NAM viét bang ngdn ngit lap trinh
FORTRAN va mo hinh MIKE NAM.

- Ching minh dugc tinh dung dan cia mé hinh NAM — FORTRAN trén luu
vuc song V¢ cho dong chay 1ii ngay va li gio.

Ciing nhu di tién hanh hiéu chinh, kiém dinh md hinh va so sanh véi mé
hinh NAM cua DHI. Céc chi tiéu so sanh khic nhau sanh tuong tng trong 2 mo
hinh thi ¢6 chi tiéu tot khi sir dung mé hinh nay nhung lai khong tét cho mé hinh
kia va nguoc lai. Nhin chung, kho phan biét dwoc chat luong gitta md hinh NAM
duogc viét bang ngbn ngit 1ap trinh FORTRAN va m6 hinh MIKE NAM.

Sau khi thuc hién xong, khoa luan c6 cac kién nghi sau:

- Can tiép tuc thuc hién ap dung md hinh nay va so sanh véi mé hinh MIKE
— NAM cho nhiéu lru vuc khac dé khing dinh tinh dung din caa mé hinh.

- Pua thém cac chi tiéu danh gia vao mé hinh dé c6 cai nhin tét hon vé kha
nang mod phong cac dac trung Iuu vuc nhu dinh, chéan...

Trén day 1a cac két qua budc dau cua sinh vién trong su nghiép nghién cau
sau nay.
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