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MO bAU

Hé théng song Lam 1a mot hé thong song 16n ¢ ving Bic Trung Bo. Tong dién tich
mit bang luu vuc 27.200km?. Trong d6 phan dién tich nam trén dit Cong hoa Dan chu
Nhan dén Lao 1a 9.470km?. Séng Lam gdm nhiéu nhanh song nho nhép luu nhu song
Hiéu, song Giing, song La (bao gdm Ngan Sau, Ngan Phd). Vung hudng loi tir hé thng
song va ciing 13 ving chiu tac hai cia ngudn nudc song Lam nim chi yéu & ha du song
thudc dia ban cua hai tinh Nghé An va Ha Tinh. Moi hoat dong tac dong dén dong chay
song Lam & phia thuong ngudn déu c6 anh hudng nhit dinh dén ving huéng loi ¢ ha du
song.

Maic du dién tich luu vue song Lam rat 16m, nguén nude kha ddi dao. Trung binh mdt
nam song Lam tai ra bién mot téng luong tir 21-23 ty m®/nam, nhung phia ha du song
trong mua kiét lai khong du nudc dap tmg cho nhu cau phat trién kinh té hién tai cling nhu
trong twong lai do phan phdi dong chay trong nam rét thién léch. Trong ba thang mua li
téng luong dong chay chiém ti 15-16 ty m®, muc nude cac song phin ha du lién tuc dang
cao gay kho khan cho cong tac chdng 1ii va tidu thoat noi dong.

Tinh toan thuy lyc mua 1 cho mang song thudc luu vuc song Lam la mot bai toan
cép thiét va co ban. Viéc xac dinh duoc cac tham sb thuy luc s€ cung cép thong tin cho cac
bai toan giai quyét cac van dé lién quan toi 1d va ngap lut caa khu vuc nhu: tinh toan anh
hudng cta cac cong trinh thiy loi toi ché do dong chay mua 1ii, xay dung ban d6 ngap lut,
ban do rdi ro 1ii va nhiéu bai toan quan trong khac.

Chuyén dé nay véi muyc tiéu xay dung mang thay luc 1 chiéu cho luu vuc song Lam
(phan Nghé An) nham muc dich két n6i mo hinh nay v6i mé hinh thay dong luc 2 chiéu
tinh toan tinh toan muc do ngdp lut khu vuc nghién ctru. Chuyén dé duoc thuc hién trong
khuon kho ctia dé tai “Nghién ctru thay tai do BDKH va xay dung hé thong thong tin nhiéu
bén tham gia nham giam thiéu tinh d& ton thuong & Bic trung bo Viét Nam (CPIS)’ Ma sb
11.PO4.VIE.



PHAN 1. GIOI THIEU LUU VUC VA HE THONG THUY
VAN
1.1 MO ta vé lwu vire va hé thong thity vin

H¢ thong song Lam c6 mat do ludi song 0,6 km/km?®. Céc song sudi d6 vao dong
chinh déu ngan va déc bit ngudn ttr vung nii cao cua cac tinh Xiém Khoang, Nghe An, Ha
Tinh. Téng sb c6 44 song nhanh cép I ¢ dién tich nho nhit nhu Khe Tro 20km?®va song co
dién tich 16n nhét 1a séng Hiéu F = 5.340km?.

Nhitng song nhanh 16n cua song Lam 1a Nam M6, Hudi Nguyén, song Hiéu, song
Giang va song La. Céc song nay dong gop luong dong chay dang ké vao dong chinh song
Lam. Trong d6 nhanh séng Hiéu va song Giang nam trén dia ban tinh Nghé An, séng La la
hop luu cia 2 nhanh Ngan Phé va Ngan Sau nam trén dia ban tinh Ha Tinh.

+ Song Hiéu 14 song nhanh cap I 16n nhét cia song Lam bt ngudn tir ddy nui cao
Phu Hoat c¢6 d6 cao dinh nai 2.452m trén huyén Qué Phong, Quy Chau, Nghia Pan, Tan
Ky dd vao song Lam tai ngd ba Cay Chanh. Dién tich toan bd luu vuc la 5.340km2, chiéu
dai song 1a 228km, luong mua trung binh thugng ngudn song 1a 2.200mm, ha du la
1.600mm. Dong chay nam chiém 32,3% dong chay séng Lam tai Yén Thuong. Lii 16n trén
song Hiéu xay ra vao cac nim 1962, 1978, 1988.

Ngoai hai séng nhanh 16n trén con c6 cac song nhanh 16n nhu Nam M6, Hubi
Nguyén, song Giang. Theo tinh toan lwong dong chay nam cua cac song Nam Mo, song
Hiéu, song Giang chi€u téi 62,3% lugng dong chay ndm téi Yén Thugng trén song Lam.

1.2 Ché d6 thay vin

1.2.1 Dong chay nam

Dong chay nam trén luu vuc song Lam kha doi dao v6i lugng mua trung binh nim
toan luu vuc 13 1.800mm téng lugng nudc trung binh nhiéu nim trén toan luu vyc 1a
23,5.109m®, tuong tng voi luu lugng trung binh nhiéu ndm 1a 745 m%/s, méd s dong chay
27,4 I/s.km?. Hé s6 dong chay o = 0,48. Trén dong chinh séng Lam tai Yén Thuong c¢6 Fj,
= 23.000km?, dong chay nam trung binh dat 16.109m> Q, = 199 m%s, M, = 62,1 I/s.km?.
Phan dong chay phat sinh trong lanh tho Viét Nam la 17,7.109m°, phan dong chay thudc
dia phan Lao (F = 9.470km?) 13 5,8.109m".

- Bién doi dong chdy nam theo khéng gian

Thuong ngudn song Lam tai Ctra Rao khong che dién tich 12.800km? lu'u lugng
trung binh nhiéu ndm dat 213 m%/s tuong tmg v6i md sé dong chay 16,61 l/s km?. Séng
Nam Mo tai Muong Xén c¢6 F = 2.620km?, md s dong chdy ndm trung binh la 24,8
|/s.km?. Trén séng Hiéu tai Quy Chau, do co lugng mwa nam trung binh 16n 2.100mm, mo
s6 dong chay nam trung binh dat 52,7 1/s.km?. Tai Nghia Khanh trén séng Hiéu lugng dong
chay nam chi dat 4,13.109 m®, tvong tmg v6i Q, = 131 m%s, M, = 32,7 l/s.km?.

Tai Dura do ¢6 su tham gia dong chay bén song Hiéu c6 mo sb dong chay 16n d6
vao, md sé dong chay nam trung binh dat 20,4 I/s.km? Qo = 424 m%/s, W, = 13,4.109 m”.

Tai Cua Rao F = 12.800km2, chiémﬁ 55,6% F tai Yén Thuong, nhung dong chay
nam trung binh dat 6,72. 109m? chiém 42% tong luong dong chdy tai Yén Thuong.

Song Hiéu c6 F = 5.34Okm2, chiém 17,47% dién tich tai yén Thuong nhung luong
dong chdy nam trung binh dat 5 ,34.109m* chiém 33,4% lugng dong chay tai Yén Thuong.



Tu Dura té1 Yén Thuong di¢n tich khu gitra 1a 2.200km2, chiém 9,56% dién tich tai
Yén Thuong nhung lwong dong chay nam dat 2,6.106m> chiém 16,25% lugng dong chay
tai Yén Thuong. Poan khu gitra nay co6 su gia nhdp dong chay nam cua song Giang c6 mo
$6 dong chay l6n dat 37,3 l/s.kmz, dong chay nam tai Yén Thuong dat 16,02. 109m3, md sb
dong chay 22,0 V/s.km?.

Ha du séng Lam c6 séng La c6 dién tich 3.210km? d6 vao tai Chg Trang. Séng La
13 hop luu cua hai séng Ngan Phd, Ngan Sau. Hai song nay bat ngudn tir ving nii cao c6
luong mua nam trung binh 2.300mm. Tai Hoa Duy¢t trén song Ngan Sau, dong chdy nam
trung binh dat 3,88.109m3, md sb dong chay dat 65,4 I/s.km?. Tai Son Diém trén song
Ngan Phé ¢6 F = 790 km?, dong chay nam dat 1,6.109m? véi M, = 64 I/s.km?.

Tong lugng dong chay toan bo luu vye song La 6,29.109m°, Q, = 199m%/s, My=
62,1 I/s.km®. Luong dong chay nay chiém 39,3% dong chay tai Yén Thuong, trong khi d6
dién tich luu vuce chi chiém 14% dién tich luu vuc tai Yén Thuong.

Bang 1-1: Tong lwong dong chay nim trén lwu vue song Lam

Tram Song F luu vuc W,.10°m’ Q03 Mo Yo
= %Yen |Wol0 | %yen | (M7S) | Vskm §mm
(km?) Thuong | ° Thuong

Ctra Rao Ca 12.800 | 55,6 6,72 42,0 213 16,6 525

Dura Ca 20.800 | 90,5 13,37 | 84,0 424 20,4 643

Yén Ca 23.000 | 100,0 16,00 | 100 508 22,1 695

Thuong

Muong Xén | Nam Mo 2.620 11,4 2,05 13,0 65,0 24.8 782

Cua song Nam Mo | 3.930 17,1 2,83 17,7 89,7 22,7 720

Quy Chau Hiéu 1.500 6,52 2,49 15,4 79,1 52,7 1660
Nghia Hiéu 4.020 17,5 413 25,8 132 32,6 1027
Khanh

Cura song Hiéu 5.340 23,2 5,34 33,4 169 31,6 1000
Thac Mudi Giang 785 3,41 1,15 7,19 36,4 46,4 1465
Cura sOng Giang 1.050 4,57 1,49 9,31 472 449 1419

Son Diém | Ngan Pho | 790 3,43 1,60 10,0 50,6 64,1 2025

Clrasong | Ngan Phd | 1.060 | 4,60 | 200 |125 |634 |598 | 1686

Hoa Duyét [ Ngan Sau | 1.880 8,17 3,88 24,3 123 65,4 2063

Cua song Curasong | 3.210 14,00 6,29 |39,3 199 62,0 1960

Ctra song Toan lvuc | 27.200 23,5 745 27,4 864

- Bién doi ciia dong chay nam theo thoi gian

Sy bién ddi dong chay nim theo thoi gian kha manh mé. Chudi quan tric vé sb liéu
dong chay ndam ¢ mot s tram trén dong chinh va cidc song nhanh 16n co tai li¢u trén 40
nam cho thay h¢ s6 bién doi Cv dong chay ndm dat tir 0,26 + 0,38. Nhung song sudi nho,
hé s6 bien doi Cv dong chdy nam 0,35 + 0,38.




Nam nhiéu nuéce do anh hudng ciia mua bao, luong dong chay nam rat 16n c6 thé
gip 3 + 4 1an nim it nuéc. Nhitng nim nudce 16n nhu cac nim 1973 - 1974, 1964 - 1965 tai
thuong nguén song Lam, 1978 - 1979 tai ha du séng Lam, song Hiéu, ndm 1964 - 1965,
1960 - 1961 tai cac song trén luu vuc song La.

Trudc hodc sau nam 1l 1a nhitng ndm c6 dong chay nam hodac dong chay mua kiét
kha nho nhu cac 1979 - 1980 tai Cira Rao, 1977 - 1978 tai Dura, Yén Thuong, 1976 - 1977
tai Quy Chau, Nghia Dan, 1977 - 1978 tai Son Di€m, 1975 - 1976 tai Hoa Duyét.

Trong pham vi bién ddi tan sudt tir 5 +10% thi ¢6 thé chon mé hinh cdc nim nudc
16m nhu 1964 - 1965, 1973 -1974, 1978 - 1979, 1960 - 1961.

Céc nam nude kiét tan sudt tir 75 - 90% c6 thé chon cac thuy vin 1969 - 1970, 1968
- 1969, 1976 - 1977, 1977 - 1978.

Bang 1-2: Tén suét dong chay nim

Tram Song Thoi ky Q |Cv |Cs Xp
m®/s

5 [10 |50 |75 |85
Muong Xén | Nam Mé | 1960 - 2000 | 65 | 0,26 | 1,0 92’ 87.4 6;" 5f’ 4}
Cuia Réo Ca | 1962-2000 | 213 | 027 | 114 | 312 | 288 | & | 173 154
Dira Ca | 1960-2000 | 424 | 0,28 | 042 | 664 | 581 | % | 340 | 302
YenThugng | Ca | 1960-2000 | 508 | 033 | 0,66 | 810 | 731 | v | 387 | 339
CécNa | Choang |1961-1976 | 11,8 | 0,37 | 0,73 1?’ 176 | 1y 867 75
Quy Chau | Hiéu | 1961-2000 | 791|030 | 06 | 122|111 776’ 612’ 515’
Nghia Khinh | Hiéu | 1961-2000 | 131 | 038 | 076 | 223 | 198 | 2 | 2| °F
ThicMubi | Giang | 1967-1983 | 364 | 038 | 090 | % |s52| 5 | 2 | 22
HodQuin | Trai |1975-1989 | 695|044 | 164 | ‘o |109| % | %1 %2

1.2.2 Phan phdi dong chay trong nim

Phu thudc vao ché d6 mura, ché d6 dong chay trong nam phan thanh hai mua rd rét:
Mua can va mua lii. Song ngay trong mua lii cling c¢6 thé xay ra ki¢t do anh hudng cua gid
Tay kho néng. Trén toan luu vuc thoi gian bat dau va két thiic mua 1, mua kiét cling khéac
nhau.

Thuong ngudn song Lam thoi gian mua 1ii bat dau tir thang VI va két thiic vao
thang X, cang vé ha du thoi gian mua 1d chdm hon bt dau tir thang VII két thac vao thang
XI. Viing luu vuc song Ngan Phd, Ngan Sau mua lii rat ngén lai chi con 3 thang, bat dau tir
thang IX két thuc vao thang XI. Trén dong chinh séng Lam luong nudc mua i chiém 70 +
75% lugng nudc ndm, mua can to 25 + 30% lugng nudc ndm. Trén cac song subi vira va
nho, lwong nudc mua 1 bién d6i 65 + 70% lwong nudc nam, con lai 1a mua kiét. Hai thang
¢6 lwong nudc 16n nhat IX, X c6 tong lugng nude chiém 40% téng lwong nudc nam.




Thang III trén dong chinh song Lam, song Hiéu c6 luong nudc trung binh nhoé nhat. Thang
IV trén hé thong song La c6 lugng dong chdy nho nhat nam.

Do xu huéng mua mudn dan tir Bic vao Nam nén ty 1¢ dong chdy thang VII, IX, X
cling ¢6 sy thay dbi dang ké. Tai Cira Rao ty 1¢ dong chay thang VIII dat 19,6% luong
dong chay nam, ty 1€ nay chi dat 15,7% & Dura, 14,7% & Yén Thuong, 7,1% & Hoa Duyét.
Théng IX ty 1€ dong chay thang so voi nam dat 20,4% tai Ctra Rao, 21,7% tai Dtra, Yén
Thuong, 21,4% tai Son Diém, 20,4% tai Son Diém, 20,4% tai Hoa Duyét.

Théng XI ty 1¢ dong chay nay dat 6,9% tai Ctra Rao, 8,2% tai Dua, 9,2% tai Yén
Thuong, 12,4% tai Son Diém, 12,8% tai Hoa Duy¢t.

V& cac thang kiét nhit & nhitng ving mua nho, ty 1& dong chay thang III so v6i dong chay
nam chi dat 2,4%. Tai Ctra Rao ¢ nhiing vung mua 16n, ty 1€ nay bién doi tu 3 - 3,6%.

Cang di vé phia Nam do anh huong cta gié mua Pong Bic giam d‘én, lugng mua
phun cu6i mua dong gidm nho, lugng dong chdy cé xu hudng ki€t mudn dan, c6 nam kiét
thang xay ra vao thang IV, V, kiét ngay xay ra vao thang IV, thang V, VIL

Trong mua mua thudong xuét hién 1i tiéu mén vao thang V, VI do su hdi tu cua giod
mua Tay Nam va gié Tin Phong. C6 nim luong mua tiéu man rat 16n gay 1 tiéu man vao
cudi thang V va thang VI gdy thiét hai ning né cho Ita hé thu khi méi gieo trong nhu tran
1ii thang V/1989 gy nén i lich st & song Ngan Phé va giy lii 16n ¢ ha du séng Lam .

Mo sb dong chay thang kiét nhat phy thudc vao lugng trir nude, nudc ngam trén
luu vue. Mb s6 d(‘)ng chay thang kiét nhat thang III dat 4,7 I/s.km? tai Ctra Rao, 5,9 I/s.km?
tai Dira, 6,2 I/s.km® tai Yén Thuong, 21 l/skm? tai Quy Chéu, 11,3 l/skm? tai Nghia
Khanh, 20,2 I/s.km? tai Thac Mudi.

Trén song La, thang IV c6 dong chay nho nhét dat mo s6 dong chay 27,8 I/s.km? tai
Son Di€ém trén song Ngan Pho, 23,8 I/s.km? trén song Ngan Sau tai Hoa Duyg¢t.

1.2.3 Danh gia tai nguyén nwéc mat

Tong luong dong chay nam trén luu vye séng Lam la 23,5 ty m® nuée véi luu
luong trung binh 1a 745 m®/s, mo sb trung binh 1a 27,4 V/s.km?.

Phan b dong chay khong déu theo khong gian:

+ Ving thuong ngudn song Lam tai Ctra Rao c6 F = 12.800km?, tong lugng dong
chay nam 6,72 ty m>, chiém 42,0% dong chay séng Lam téi Yén Thuong, 28,6% luong
dong chay nam toan luu vuc trong khi d6 dién tich luu vuc chiém 55,6% dién tich luu vuc
song Lam tai Yén Thuong, 47% di¢n tich toan luu vuc.

+ Soéng Hiéu mot nhanh 16n cua séng Lam c6 téng lugng dong chay nim 5,34 ty
m3 chiém 33,7% lugng dong chay nim cia song Lam tai Yén Thuong va bang 22,7%
dong chay trén toan luu vuc. Trong khi d6 dién tich cua luu vuc song Hiéu 23,2% dién tich
luu vye song Lam tai Yén Thuong, 19,6% dién tich toan Iuu vyc. Dong chay trén luu vuc
song Hiéu kha ddi dao v6i md sb binh quén toan luu vuc 31,6 I/s.km?2.

+ Khu gitra tr Cura Rao, cura song Hiéu t6i Yén Thuong c6 di¢n tich 1a 4.860km2,
chiém 21,1% dién tich séng Lam tai Yén Thuong 17,9% dién tich toan luu vuc. Tong
lwong dong chay nam 1a 3,94 ty m®, chiém 24,6% dong chay song Lam tai Yén Thuong va
bang 16,8% lugng dong chay toan luu vuc song Lam.

+ Khu gitra c6 song Gidng nhép luu vao song Lam véi dién tich luu vuc 1.050km?2
chiém 4,57% dién tich luu vuc song Lam tai Yén Thuong, 3,86% di¢n tich luu vuc song
Lam, nhung téng lwong dong chay nam dat 1,49 ty m® chiém 9,31% tong lugng dong chay



song Lam tai Yén Thuong, 6,34% luong dong chay toan luu vuc. M6 sé dong chay nam
trung binh dat 44,9 I/s.km®.

+ Luu vuc song La c6 dién tich 3. 210km , chiém 11 ,8% dién tich toan luu vyc song
Lam. Téng lugng dong chay nam 6,29 ty m ch1em 26,8% tong luorng dong chdy ndm toan
lru vire. M6 s6 dong chay niam trung binh rat 16n dat 62,0 Us. km?.

Theo thoi gian trong nam phan phdi dong chay nim trung binh khong déu. Mua li
tir thang VII + X1 véi tong luong dong chay nam la 17 ty m® chiém 72,5 lu:ong dong chay
nam, mua kiét tir thang XII toi thang VI véi tong luong dong chay 6,45 ty m? chiém 27,5%
luong dong chay nam. Ba thang kiét nhat 1a thang II, III, IV véi tong luong dong chay la
2,23 ty m® chiém 9,5% dong chay nam.

Véi tan sudt P = 75%, tong luong dong chay nim trén luu vuc la 18,4 ty m®, luong
dong chay moa I 13 12,8 ty m®, mua kiét 13 5,61 ty m>, ba thang kiét nhat 1,85 ty m”.

Véi tan sudt P = 85%, tong lugng dong chay nam la 16,1 ty m®, mia 1i 11,2 ty m®, mia
kiét 4,95 ty m>, 3 thang kiét nhit 1a 1,63 ty m”.

Véi tan suat P = 95%, tong lugng dong chay nam trén luu vyc 1a 13 ty m®, luong
dong chay mua 1t 1a 9 ty m?, mua kiét 1 4,05 ty m®, ba thang kiét nhat 1,34 ty m®,

Nhén xét chung: Dong chay nam trén luu vuc song Lam 1a kha doi dao, tuy nhién
phan bd dong chay khong déu theo khong gian va thoi gian. Trong nam luong dong chay
mua 1d 16n chiém 72.,5% lugng dong chay nam con lai 1a mua kiét. Dong chay 3 thang nho
nhét trung binh chi chiém 9,5% lugng dong chay nam. Can phai c6 bién phap cong trinh
diéu hoa phan phdi lai dong chay dé phuc vu cho nhu cau nudc vé mua kiét.

1.3 Pic diém li lut
a) Dién bién

Néu nhu trén song Hong ¢ Bic Bo mua lil bat dau tir thang VI va két thuc vao
thang X, 1ii 16n nhat nam thuong xuat hién vao thang VII, VIII thi mua lii trén luu vue song
Lam tai ha du bat dau tir thang VI va két thuc vao thang XI. Lii 16n xuét hién tap trung vao
thang IX, X cham hon so v6i Bac B 1 thang. Tuy nhién kha niang xut hién 1ii 16n vao cac
thang trong nim & timg ving ciing khac nhau. Ving thugng ngudn séng Lam lii 16n nhat
trong nam xuét hién vao thang VIII chiém 52,9%, thang IX 1a 23,5%, thang X, XI khong
xuat hién 1t 16n nhat trong nam.

Tai Dira viing trung luu song Lam co hoi xuat hién 1ii 16n nhét vao thang VIII chi
con 17,2% va vao thang X tang lén t&1 31%. Vung ha du song Lam tai Yén Thuong co hoi
xuét hién 1ii 16n nhit nam dat 15% vao thang VIII, 45% vao thang IX va 25% vao thang X.
Vung luu vie song Ngan Phd, Ngan Sau co hoi nay vao thang VIII giam nhé han ma tap
trung vao thang IX, X va trong thang XI. Do murc d6 tap trung 1 va kha nang xay ra 1t 16n
nhat & cac ving khong dong nhat da phan nao giam b6t dugc nguy co gy lii 16n ¢ ha du
vao cdc ndm. Tuy nhién c6 nhiing ndm do mua bao l6n trén di¢n rong li dac biét 16n &
dong chinh gip 1ii 16n & cac song nhanh & ha du van gy nén lii lich sir & ha du song Lam.

Dién bién li trong nam: Vao dau moa mua thang V, VI do hoat dong manh cua gid
Tin Phong Bic Ban Cau va gié mua Tay Nam thuong giy nén 1 tiéu man trong ving tuy
nhién 1ii tiéu man khong kéo dai, lugng 1ii khong 16n nhung cudng suat lii 1én nhanh ciing
gay ton that ning né cho ving bai ven séng nhu tran 1i thang V/1989. Ll trén song Lam tai
Nam DPan muc nudc dat 7,17m trén bao dong 2, luu lugng ¢ Yén Thugng dat 3.720m%/s
gén luu lugng i trung binh nhiéu nim. Tai Son Diém tran i tiéu mén nay da tao nén con



1t lich str v& Qmax, Qmax = 4.400 M%/s v6i Mmax = 5,53 m*/s.km? gdy x6i 16 nghiém trong
trong vung ha du song Ngan Pho.

Bit dau tir thang VII, VIII tr¢ di khi ma cac hoat dong cta cac hinh thé thoi tiét giy
mua 16n xay ra lién tiép dic biét 1a anh hudng cia bio vao Bic BO ving Ninh Binh, Thanh
Ho4 anh hung vao thuong ngudn luu vuc song Lam gay lii 16n nhu thang VII/1963, thang
VII/1971 va déac biét 1a tran 1i thang VIII/1973 gay li lich st tai Ctra Rao ¢ ha du.

Bit dau vao thang IX, X khi ma cac nhiu dong thoi tiét trd nén manh mé, hoat
dong ciia bio tang 1én, nhidu tran bdo truc tiép d6 bd hodc anh hudng gian tiép dén ving
gay nén nhitng dot mua c6 cuong do 16n trén dién rong va kéo dai. Pac biét bao tan thanh
ap thap di chuyén 1én phia Bac gap khdi khong khi lanh ting cudng gy nén luong mua 16n
toan vung nhu dot mua thang X/1988 gay li 16n ¢ thugong, ha du song Lam hoac bao lién
tiép d6 bo vao trong 15 ngay cudi thang IX/1978, 3 con bio s6 6, 7, 8 da d6 bd vao luu vuc
gdy mua dac biét 16n ¢ trung ha luu gay 1i lich st & ha du song Lam.

Cuong xuat 1ii 18n rat cao tir Im/gio cac song sudi nho (7 + 8)m/ngdy & cc song
sudi 10n. Toc do dong chay 16n nhat & dong chinh dat 2 + 3m/s. Do bio d6 bd vao ha du
vung ven bién, di chuyén dan 1én thuong ngudn nén dién mua 16n thudng tap trung ¢ ha du
va trung luu song Lam. Nuéde lii thuong du tran vé gdp phan nuéc il & cac séng nhanh
trung ha du d6 vao lam muc nudc ¢ trung ha du ting nhanh dot ngdt. Thoi gian truyén 1i
ngan lai trén cac doan song trung ha du séng Lam.

Thoi gian truyén lii trung binh tir D6 Luong t6i Yén Thuong 1a 12 + 18gid nhung
trong tran 1d thang IX/1978 thoi gian truyén 1ii rat ngén lai chi con 7 + 8 gio.

Thot gian 1l 1én nhanh 3 + 5 ngay ¢ cac luu vuc song 16n, mdt vai gio ¢ luu vuc
song nhdé. Do mua l6n dén dap anh huong vao luu vye. Dang qua trinh 1 kép thuong Xudt
hién ¢ phia thuong nguon song Lam, song Hiéu, song Ngan Ph6, Ngan Sau. Cang vé ha du
do bi diéu tiét manh, phan nhimng tran lii ddc biét 16n nhu tran lii thang IX/1978 bi v& dé
Phuong Ky qua trinh 1l bet ra, thoi gian duy tri dinh 16l & muc nude cao tur 3 + 5 gio thoi
gian lii kéo dai 15 =+ 20 ngay nhu cic tran lii 16n nam 1973, 1978, 1988. S liéu quan tric
muc nude 1 trong vong 40 nam trd lai day cho thay trén luu vuc cac tran 1d 16n xay ra &
dong chinh song Lam 1a trén 10 1954, 1973, 1978, 1988 trung binh cr 9 + 10 nam lai xuét
hién nhiing tran 1t 16n.

Thuong ngudn song Lam tai Cira Rao lwu lwong, muc nude 1i 16n nhat vao nam
1973 v6i Hmax = 57,3M; Qmax = 5.690m3/s, Mimax = 0,44 m*/s.km?. T Dura tr& vé ha du
muc nuée i 16n nhat xuét hién tran 1d thang IX/1978 v61 Hyax = 22,42m tai D6 Luong 16n
hon 1t ndm 1954 1a 0,14m. Tai Nam dan myc nudc 1t thuc do 1a 9,76m, Cho Trang la
7,35m, Bén Thuy 5,68m vao ngay 29/XI, ngay 28/XI niam 1978. Muyc nudc lii hoan nguyén
1ii thang IX/1978 cao nhét tai Nam Dan 1a 10,43m (29/1X/1978), 7,6m (29/1X/1978) tai
Cho Trang, Bén Thuy 1 6,16m (28/IX/1978), Linh Cam 12 8,05m (29/IX/1978).

Cac song nhanh 16n cua séng Lam myc nudce 1 lon nhat khong xuét,hién’déng bo
v61 muc nudc 10 ¢ dong chinh: song Hiéu tai Quy Chau myc nude 1l 16n nhat xuat hién 1a
80,54 (hay 88,54m) (thang [X/1954), tai Nghia Pan 1a 50,74m ngay 30/1X/1962).

Trén song Gidng myc nude li cao nhit vao thang IX/1978 vo1 Qmax = 5.150m°/s.
Trén song Ngan Pho, Ngan Sau muc nudc i cao nhat xay ra vao nam 1960, 1978, 1988,
1989, Hpax tai Hoa Duyét dat 12,98m cao hon Hpax thang IX/1978 1a 1,34m.

Trén song Ngan Phé tai Son Diém muc nudc 1 cao nhat dat 15,82m ngay
20/1X/2002 cao hon myuc nudc I lich st ndm 1989 1a 0,47m (Higge 12 15,35 ngay 26/
/1989 sau do la cac tran I thang X/1988, Hmax = 15,05m (17/X/1978), 14,54m (X/1978).



Nudc 1l song La tai Linh Cam phu thudc vao 1l cia song Lam khi 1t song Lam va song La
xdy ra déng thoi va lon mac du I song La & thugng nguén chua dat cuc dai song muc
nuée i & song La tai Linh Cam ciing rat cao dat t6i 7,95m trong tran lii thang IX/1978.
Trong khi d6 1i thang X/1960 ¢ song Ngan Sau rat 16n, song Ngan Phd thudc loai 16n
nhung bén song Lam tai Nam DPan chua phai 1a 16n, myuc nudc i tai Linh Cam chi & muc
7,82m, i thang IX/2002 ca hai song Ngan Phd, Ngan Sau déu 16n Hpa = 7,71m
(21/1X/2002) tai Linh Cam.

Dic biét 1a truong hop 1ii 16n ndm 1983 trén séong Ngan Phd, Ngan Sau kha 16n
song 1l song Lam tai Nam Pan nho, muc nudc 1t & Linh Cam chi dat 6,6m cao hon muc
nudce 1i trung binh 1a 1,5m.

Tai Ctra Ho1 myc nudc 1t con phu thude vao thuy triéu, nude dang do bao. Nhitng
tran 1ii 10n & thuong ngudn d6 vé gip triéu cuong gy muc nudc 16n & Cira Hoi dat 2,14m
(28/1X/1978), 2,12m (16/X/1988) va 2,7m (IX/1954). Pac biét truong hop nudc dan do
bao nam 1989 da lam cho myuc nudc tai Cua Hoi dat 4,86m (I1X/1989).

Bang 1 - 3: TAn sudt mwc nwéc li 16n nhit ha du séng Lam

Tr'm Son | Hmax | Cv Cs Hmax P Hmax | Th,ng
g (m) |n'm

b6 Luwong | Lam | 1555 |0.36 | 0.72 | 21.75 | 19.45 |18.45 |17.26 | 20.14 | 10/1988
Nam Dan Lam | 6.79 |0.19 |0.76 |10.44 |9.19 |858 |7.92 |10.43 |9/1978
Cho Trang |Lam 391 |025 |11 |7.74 |625 |556 [482 |76 9/1978
Bén Thuy Lam |292 |024 |139 (658 |508 |44 3.71 |6.16 |9/1978
Cua Hoi Lam |186 |20 |02 (443 |327 |277 |229 |4.86 1989
Linh Cam La 5.1 020 |093 | 849 |7.21 |6.62 |596 |[8.05 |9/1978

Bit dau vao thang IX, X khi ma cac hinh thé thoi tiét gdy mua hoat dong manh nhat
14 ¢6 nhiéu tran bio dd bo truc tiép vao mién Trung hodc bao tan thanh ap thép di chuyén
1én phia Bic gap khong khi lanh ting cudng dd gay ra nhimng dot mua 16n nhu dot mua Ii
thang 1X/1978 hoac nhirng dot mua dai ngay lién tuc nhu dot mua thang X/1988 da lam
cho muc nudc lii & cac song sudi 1én nhanh, cudng suat nudc 1t dat 1m/1gio & cac song
sudi nho va dat 7 - 8 m/ngay ¢ cac song 1on. Toc do nudc 1ii & dong chinh dat tir 3 - 4 m/s.
Do bao d6 b vio viing ven bién va di chuyén tir ha du 1én thuong nguén cho nén nuée li
&6 ha du mét phﬁn do thuong nguén dd ve, phﬁn do nudc 1l ¢ cac song tai do ddn lai, muc
nuée ¢ ha du song Lam 1én rat nhanh thoi gian truyén 1d thuong rit ngan lai nhu trong tran
1ii thang IX/1978, thoi gian truyén 1ii tir Dira téi D6 Luong chi con 2 gio so véi thoi gian
truyén lii trung binh tir 4 + 8 gio.

Thoi gian truyén lii tir D6 Lwong t&i Yén Thuong rat ngan chi con 7 gio so voi mire
trung binh tir 12 + 18 gio.

Thoi gian i 1én rat nhanh c6 thé kéodaitr3 +5 ngay ¢ luu vuc 16n, mot vai gio &
lwu vuc nho. Thoi gian i xudng gép 1 to1 5 lan thoi gian 1d 1én. Puong qua trinh 1
thuong dang 1t kep & cac vi tri thuong ngudn song Lam, song Hiéu, song Ngan Sau, Ngan
Phé. Cang vé ha du do bi diéu tiét, do bi v& dé duong qua trinh 1i cang bi bet ra. Thoi gian
duy tri dinh 1 kéo dai tir 3 + 5 gio, thoi gian i xudng kéo dai tir 15 + 20 ngdy & cac tran li
16n (duong qua trinh It 1973, 1978, 1988).




S6 lidu muc nuée 10 trén luu vue chi co khoang 30 nam lai day. Trén luu vuc 1t 16n
x4y ra vao cac nam 1954, 1973, 1978, 1988 trung binh ctr 9 -10 ndm lai xuét hién mot tran
It 16n.

O thuong nguén séng Lam muc nude 1{ cao nhét xuat hién vao nim 1973 v6i Hmax
=57,43m va Qmax = 5.690 M%/s, m6 s luu lugng I6n 1a 0,44m*/s.km? tai Cira Rao. Tr Dira
trer vé muc nudce 1i 16n nhét xuét hién thang IX/1978 v61 Hyax = 22 42m tai Dtra cao hon
muc nudce 1i thang 1X/1954 14 0,14m. Tir ha luu dap D6 Luong tré xudng muc nude li
thuc do cia nam 1978 cao hon myc nudc L thyc do ndm 1954 tai Yén Thuong 1a 0,14m,
Nam Dan 1a 0,82m, Cho Trang la 1,05m; Bén Thuy 1a 1,47m. Tran 1G thang X/1988 cling
xdy ra rat 1én. Myc nuée i tai Dira dat 22,5m cao hon muc nuée i thang 1X/1978 la
0,08m. Tu ha luu dap B6 Luvong muc nudc 1i thuc do thang 10/1988 thép hon muc nudce
1ii thue do thang 9/1978. Tai Nam Pan muc nude 1i dat 9,53m ngay 19/X/1988 thap hon
muc nudc thue do thang IX/1978 1a 0,23m, tai Bén Thuy Hmax = 5,32m thép hon muc nudc
10 thang 1X/1978 1a 0,36m.

Luu lugng va tong luong 1

Trén dong chinh séng Lam luu luong tmn% binh nhiéu nim tai C&a Rao Ia
2.360 m/s twong Ung v6i mo soO trung binh 1a 0,184 m/s. km , tai Dira 1 3.770 m®%/s twong
g v6i md sO luu lugng 10 trung binh 1a 0,181 m3/s km? tal Yén Thuong 13 3.900 m®/s
twong rng voi mo so trung binh 13 0,170 m3/S km?.

Céc song nhanh 16n cua song Lam, luu lugng 1i trung binh dat 2.460 m%/s tuong
g véi md sb 1ii trung binh 1a 0,6 m*/s.km? tai Nghia Pan trén song Hiéu va dat 1.190
m%/s trong tng v6i mo sb 1 trung binh 1a 1,52 m*/s.km? tai Thac Chudi. Trén séng Ngan
Phé tai Son Diém mé sb dinh 1d trung binh dat 1,96 m>/s.km? va trén song Ngan Sau dat
1,01 m®/s.km?. & cac song subi nho mé sb lii trung binh dat t6i 3,35 m>/s.km? tai Khe L4
song Thiém va dat 5,19 m°/s.km? tai Trai Tru trén song Thiém.

Luu lugng 1 16n nhit do duoc tai Cira Rao 13 5.690 m®/s tuong ing véi mo s6 dinh
1d 14 0,445 m®/s.km?, trong tran 1ii 27/8/1973, tai Yén Thuong 1a 9.000 m%s twong Gng voi
mb s6 12 0,391 m*/s.km? trong trén 1ii 28/9/1978. Trén séng Giang & Thac Chudi luu lugng
16n nhét thang 9/1978 do dugce 1a 5.150 m%/s twong tng véi mo sé 13 6,56 m®/s.km? hodc
trén séng Ngan Truoi tai Huéng Dai luu luong 11 dat téi 2.040 m3/s tuong ing voi mo s6
13 5,0 m*/s.km?. O céc song sudi nhé moé sb dinh 1ii 16n nhat c6 thé dat toi 11,6 m%/s.km? tai
Trai Try trong tran It 24/10/1971 hoac dat 9,2 m>/s.km? tai Khe L4 trén song Thiém trong
tran 1d thang 9/1978.

Khi xem xét vé thanh phan lugng lii va kha ning xuét hién 1ii & cic séng nhanh va
dong chinh séng Lam cho thay nhu sau:

- Tai Cira Rao dién tich luu vuc chiém 55,6% dién tich luu vuc tinh téi Yén
Thuong, 61,5% dién tich lwu vuc tinh t6i Dira nhung 1ii 16n nhit trong niam tai Cira Rao
xuit hién cting thoi gian véi 1ii 10n nhit trong nam tai Dira chiém ty 1 43,3%. Tai Cira
Rao, trung binh thanh phan luong 1i 7 ngay tuong ung véi luong li 7 ngdy max ¢ Yén
Thuong chiém ti 1¢ 1a 10% thanh phan luong i nay thay d6i nhu sau:

+ Nam 1973 1a nam xay ra 1i 16n nhat & thugng ngudn séng Lam, muc nude 16n
nhét dat t&i 57,34m tuong tng véi luu luong 13 5.690 m*/s ngay 27/8/1973 va tong luong
1ii 7 ngdy max 1.590.106m° chiém tdng lwong 1i 7 ngay tai Dira va 62,5% luogng 1ii 7 ngay
tai Yén Thuong. Trong khi d6 bén song Hiéu tai Nghia Khéanh, tran lii tuong mg chi chiém
27,2% luong 1i 7 ngdy tai Dira va 24,7% tong luong 1i 7 ngdy tai Yén Thuong. Thanh
phan luong 1ii khu gitra tir Ctra Rao, Nghia Khanh t6i Dira chiém ty 1& 10,9% lugng 1ii 7
ngay tai Dura 9,5% lugng 1 7 ngay tai Yén Thuong.



+ Thang 9/1978 1ii 16n nhit trong nidm tai Cira Rao chi & muc trung binh. Myc nuéc
il cua ndm nay con thua myuc nudce 1 cia cdc nam 1962, 1963, 1971, 1972, 1980, 1988.
Luu luong 16n nhit tai Ctra Rao 1a 2.560 m3/s twong tng véi muc nude 51,09m ngiy
28/IX/1978. Téng luong 1ii 7 ngay 16n nhat 1a 734.106m3 chiém 24% tong luong 1i 7 ngay
tuong tng tai Dira va 14,6% tong luong 1ii 7 ngay 16n nhat tai Yén Thugng. Trong khi d6
bén song Hiéu tai Nghia Khanh tran 1i ndy co tong lugng 1ii 7 ngay kha 16n dat 800.106m3
chiém 26,1% tong lugng i tai Dira 15,9% tong luong 1d 7 ngay tai Yén Thuong. Thanh
phén lugng I ¢ khu gitra tir Cra Rao, Nghia Khanh t61 Dura chiém ty 1€ 49,9% luong 1i 7
ngay tai Dira va 30,5% luong 1ii 7 ngay 16n nhat & Yén Thuong. Thang 10/1988 trén song
Lam lai xuét hién tran 1ii 16n chi thap thua I 1978.

+ Tai Ctra Rao muc nuéc 1i cao nhat nam 1988 dat 53,81m tuong ung voi luu
luong 1ii 10n nhét 14 3.890m3/s va tong luong 1ii 7 ngay 16n nhat dat téi 1.403.106m3. Tran
1 nay tai Ctra Rao thugc loai 16n nhung con thép thua muc nudce It thang 7/1963; thang
8/1973; thang 9/1980.

+ Thanh phan luong lii 7 ngay nay tai Cira Rao chiém 37,7% lugng 1ii 7 ngay tai
Dira va chiém 28,6% luong 1t 7 ngay tai Yén Thuong. Trong khi do ben song Hiéu tai
Nghia Khanh tran Iii thang 10/1988 c6 tong luong lii 7 ngay 1a 1.527. 106m® chiém 41,1 %
tong lwong 1ii 7 ngay tai Dira va chiém 31,1% tong luong 1l 7 ngay tai Yén Thuong. Ton%
luong 10 7 ngay khu gitra tir Ctra Rao, Nghia Khanh t61 Dira thang 9/1978 dat 1.526.106m
chiém 50% tong luong 1 7 ngdy twong tmg tai Dira va 30,5% tong lugng 1l 7 ngdy tai Yén
Thuong.

+ Tran I8 thang 10/1988 tai Cira Rao, tran Ii nay cé luu lugng, myuc nudc, téng
lwong 1ii con thap hon cac tran i thang 7/1963, thang 8/1973 nhung 16n hon tran 1ii thang
9/1978. Tran 1l nay thudc loai 1l 16n trén song Lam tai Ctra Rao c6 luu luong la 3890m3/3
va myc nudc 1 1a 53,91m ngay 18/10/1988. Téng luong 1 7 ngay la 1403. 106m® chiém
37,7% tong luong 1ii 7 ngay tai Dira, 28,6% tong luong 1a 7 ngay tai Yén Thuon 35 Trén
song Hleu tai Nghia Khanh tran 1 twong tng co6 tong luong 1ii 7 ngay 1.527.106m" chiém
41,1% tong luong 1 7 ngay tai Dira, 31,1% tong lugng 1i 7 ngay tai Yén Thuong. Thanh
phén lwong 1ii 7 ngay & phan dién tich khu gitra tir Cira Rao, Nghia Khanh t&i Dira chiém
21,1% luong 1t 7 ngay tai Dura va 16% lugng It 7 ngay tai Yén Thuong.

+ Trén luu vuc song Hiéu, theo s6 liéu théng ké ttr nam 1959 - 2002 cho théy Iii 16n
nhit trong niam tai Nghia DPan truong hop véi lii 16n nhat trong nam tai Dura 1a 20 tran 1i
chiém ty 18 ddng bd 1a 66,7%. Thanh phan lwong 1ii 7 ngdy twong tmg véi tong luong 1i 7
ngay 16n nhit ciia Yén Thuong chiém ty 1é trung binh 13 23,7% tong luong 7 ngay tai Dira,
18,2% tong lwong 1ii 7 ngay tai Yén Thugng.

+ Thang 9/1962 trén song Hiéu tai Nghia Dan xay ra tran 1i 16n nhét trong thoi ky
tor 1959 - 1988. Luu lugng 16n nhét tai Nghia Pan 1a 5.750 m3/s, muc nude i cao nhét 1a
50,74m ngay 30/9/1962 va téng luong lii 7 ngdy 16n nhat 1a 28/9 + 4/10/1962 la
1.390.106m°. Nhung bén soéng Lam tai Ctra Rao xuét hién tran 1 khong 16n 1dm nén luu
lugng ¢ Yén Thugng chi dat 5 .880m°/s va muc nude 16 & Nam Pan dat t6i 8,21m ngay
3/10/1962.

+ Vé luu luong 1u 16n phét tai Nghia Dan trén song Hiéu dugc »xép theo thtr ty nhu
sau: 16n nhat la 1o 1962, roi dén 1u thang 9/1978, thang 10/1988. V& tong lugng 1t 7 ngay
16m nhat 1a tran 1 thang 10/1988 sau do 1a tran I thang 9/1962; thang 9/1978.

+ Tu Dura t61 Yén Thuong song Lam chay qua Vinh ¢ luong mua 16n, dong chay
duoc tang 1én do sw nhap luu cta cic séng sudi nhat 1a song Gidng. Dién tich khu giita tir



Drtra t61 Yén Thuong 1a 2.200 km? chi chiém 9,56% dién tich luu vuc song Lam tinh tdi
Yén Thuong.

+ Thanh phan luong lii 7 ngay twong Gng voi lugng lii 7 ngay 16n nhit & Yén
Thuong chiém ty 18 trung binh 14 23,4% luong lii 7 ngay 16n nhat & Yén Thuong. Ty 1¢
tham gia vé luong 1ii nay x4p xi ty 1é lugng 1& 7 ngay cia séng Hiéu tai Nghia Pan mic du
dién tich ctia n6 nho hon nhiéu. Khu vic nay nim trong viing mua 16n va chiu anh huong
manh cua bao, luvong mua mot ngay c6 cuong do rat 16n dat t6i 782 mm tai Do Luong, 684
mm tai Dura, 547mm tai Hoa Quéan trong trdn mua bao thang 9/1978.

+ Lugng mua 16n tap trung trong thoi gian ngdn xay ra trén dién rong da tao nén
nhimg con i 16n ¢ khu gitra tép trung rat nhanh vé dong chinh di 1am cho myc nuée li Ién
rat nhanh. Thoi giai truyén 1 tir Dira toi D6 Luong, tir D6 Luong t6i Yén Thuong rit ngin
lai so véi thoi gian truyén 1 trung binh gy khé khin cho viéc chdng lil.

+ Tai Thac Mubi trén song Giang c6 dién tich luu vuc 1a 785 kmz, luu lugng 16n
nhét thuc do trong tran 18 thang 9/1978 13 5.150 m®/s twong tmg véi méd sb dinh 1ii 13 6,5
m3/s.km? va tdng luong 1ii 7 ngdy 16n nhét trong tran 1ii thang 9/1978 1én t&i 802.106m’
chiém t&i 20% tong luong 1ii 7 ngay 16n nhat tai Yén Thuong trong tran 1d nay. Tai Thac
Chudi thanh phan lugng 1ii 7 ngdy twong tmg véi 7 ngay 16n nhét ciia Yén Thuong chiém
ty 1& trung binh 13 9,1% tong luong 1ii 7 ngay tai Yén Thuong.

+ Qua Yén Thuong nudc lii chay vé ving dong bang ha du song Lam. Nhitng nam
18 16n nhu trén 10 thang 9/1978; thang 10/1988 da gdy ra tinh trang ngép ung lon, do kha
nang thoat 1l long sdng cd han, do sy gap g& 1t 16n bén song La, do anh hudng cuia tricu
cuong.

Dic tinh chung nude 1i ving ha du 1a 1d 16n nhat trong nim xuat hién cham hon so
v6i 10 ¢ thuong ngudn mot thang. Cang vé ha du long song duoc mé rong, nude 1i bi diéu
tiét manh, do anh hudng cia thuy triéu thoi gian duy tri dinh 1ii kéo dai tir 4 -5 gio, thoi
gian nudc rat kéo dai, duong qua trinh 1i bi bet ra, thoi gian duy tri muc nudce 1t & muc
nuéce cao lau hon anh hudng téi viée bao vé dé va san xuat ndng nghiép.



PHAN 2. LUA CHON MO HINH TiNH TOAN THUY LUC
2.1 Lwachon mo hinh tinh
2.1.1 Giéi thiéu cac md hinh tiéu biéu
Hién nay c6 rat nhiéu mé hinh thuy lyc dang dugc Gng dung dé tinh toan, phan tich

dong chay trén song va trén kénh ho. Dudi day 1a khai quat mdt sO mo hinh tiéu biéu dang
duoc su dung rong rai ¢ nudc ta:

1) M6 hinh KOD: M6 hinh do GS.TSKH.Nguyén An Nién thiét 1ap nam 1974 dé giai
bai toan phan li song Pay, sau do ph01 hop véi Cuc du bao Khi tugng thity vin dé tinh toan 1
va tiéu ung cho toan mang sdng Héng va séng Thai Binh. M6 hinh ciing c6 thé dung dé xem
xét danh gia ngudn nude, danh gia kha ning van hanh cac hé thong thay loi, giai quyét cac bai
toan quy hoach thuy Ioi...

Mo hinh dung phuwong phép giai theo so d6 hién, vé mit ciu tric ¢ thé xem d6 1a so
d6 sai phan hon hop: Phuong trinh lién tyc sai phan theo tam giac thuan (Lax) phuong trinh
chuyén dong sai phan theo so dd tam giac ngugce khong can. Theo cach tinh ciia mo hinh thi
song duoc chia thanh cac 6 chira boi cac mit cat, luu lugng duge tinh tai cac mat cit nay con
muc nudc dugce tinh ¢ tam 6 chira.

Uu diém chinh cia mé hinh KOD 1a c6 thé tinh cho moi ludi séng 6 chira phuc tap
nhét, 6 chinh xac cao, tinh toan don gian, gon nhe, két qua dap Ung tdt cac bai toan thuc té
dit ra. Nhuoc diém chinh cta mé hinh 1 buéc thoi gian At bi han ché boi diéu kién Courant -
Lewy, nhung mé hinh khong phai tinh ldp cac hé s6 nén toc do tinh toan van nhanh, khéng
mat thoi gian thanh 1ap va giai h¢ dai sO tuyén tinh, tong thoi gian moi 16p tinh cting nho. Mot
nhuoc diém nira cia mo hinh 13 viéc mé phong hé thng tiéu chua that day du vi du nhu qua
trinh trao d6i nudc trén khu vuc tiéu. Cac cong trinh trao d6i nudc cling nhu phuong thirc diéu
khién chua dwgc xem xét ddy du nhat 1a cic thyc trang tiéu ng trong nhitng diéu kién tac
dong cua con ngudi trong qua trinh diéu khién hé thong.

2) Mo hinh VRSAP (Vietnam river systerm and plains:) Mo hinh do co
GS.TS.Nguyén Nhu Khué thiét 1ap. VRSAP 14 phién ban cai tién cudi ccung cua m6 hinh gbe
KRSAL. KRSAL la md hinh toan dong chay 1ii va thity tridu trén hé thong song ngoi, ho chira
va dong rudng, dugc xay dung tir ndm 1978 phat trién trén so do sai phan an ctia Dronker - Ha
Lan. M6 hinh VRSAP m6 ta chuyén dong song thién nhién phurc tap nhu hé théng song Hong
va song Thai Binh kha t6t, duoc Gmg dung rong rai, giai quyet dugc nhiéu bai toan thong
thuong va mot s6 bai toan 16n mang dic thu riéng cua ddng bang séng Hong ciing nhu dong
bang song Curu Long (co bd sung thém phan xdm nhap min). Tuy nhién mé hinh nay con co
mdt s6 nhuoc diém chinh sau:

- Giao dién don gian, khai thac két qua mat rat nhiéu cong va yéu vé do hoa.

- Céc thira ruong hai bén déu dugce coi 1a d6 tryc tiép vao kénh, chia thanh nhiéu cép cao
do. Trong ndi bd 6 rudng kin khdng cho phép chay tran tir cao xuong thap. Di€u nay chi ding
trong dieu kién hé thong thuy loi dugc hoan chinh tir dau moéi dén mat rudng, c6 bo vung, bo
kénh dén tirng khoanh, bo rudng canh tac c6 chiéu cao du suc chong tran.

- Xét dén hoat dong ciia cac tram bom tiéu vao hé thong mot cach don gian théng qua
hé so ti€u va di¢n tich vung bom, ma h¢ so tiéu thi khong thé hién dugc qua trinh bom mdt



cach thyc tién va phu hop véi thyc tién van hanh cac tram bom tiéu d€¢ dam bao yéu cau tiéu
nudc.

Chuong trinh goc dugc viét bang ngo6n nglt FORTRAN. Qua qua trinh 4p dung tinh toan
quy hoach vung ddng bang song Hong va dong bang song Ctru Long md hinh da duoc cai tién
nang cap dan. Hién nay mo hinh duoc viét lai bang VisualBasic trong moi truong Windows,
c6 giao dién thudn tién hon. Tuy nhién giao di¢n chwa tryc quan va chua c6 két ndi GIS. Viéc
ap dung mé hinh twong dbi phirc tap, can nhiéu kinh nghiém xu 1y cu thé. M6 hinh dya trén
bai toan mot chiéu nén viéc ing dung ciing c6 nhirng han ché nhét dinh.

3) Mé hinh SOBEK: mé hinh do Delft Hydraulics - Ha Lan xdy dung, sir dung so do
sai phan an, cho phép tinh toan thuy luc dong hé, x6i lan truyén, phu sa lo limg va xam nhap
man va cac dac trung thuy luc long dan hé nhu lvu luong, muc nudc, dd sau dong chay, van
toc trung binh mit cit, hé s6 chezy... Ngoai ra, mo hinh cting cho phép tinh toan x61 mon do
mAt cin bang phu sa trong long dan nhu anh hudéng cua dap. Tinh luong phu sa tudi cho dong
rudng, tinh néng d6 mudi tai cac vi tri khac nhau trén mang song. Uu diém ctia m6 hinh 13 sir
dung thuan tién, truy nhap s6 liéu dé dang, cho phép thay d6i mang song, cac cong trinh thay
lye trén mang. Tuy nhién m6 hinh chi quan ly mang séng nhé hon 400 mat cit, chua xét dén
su diéu tiét cua cac 6 dong rudng nhu mod hinh VRSAP, SOGREAH. M6 hinh WENDY mang
tinh chét quan 1y luu vuc, khi sir dung c6 thé dua thém so d6 hinh thai kénh muong, cau cong,
cong trinh thuy loi, gia dinh cac tinh hudng vé ngudn nudc va khai thic ngudn nude. Tuy
nhién mé hinh khong mé phong dong bd sung ngang tir mua trén luu vuc nhu md hinh
SSARR, luong mua gia nhap khu giita chi c6 thé duoc tinh truc tiép tir dong chay trén cac
song con, khong mé ta khéi luong mua roi truc tiép trén cac 6 rudng, khong cé hé thong lién
két cac 6 rudng nhu trong cac md hinh SOGREAH, VRSAP. Ding mé hinh WENDY bt
budc phéi c6 PLUG (mét bd phan khoa cimg do Delft Hydraulics doc quyén ché tao).

Trong du an quy hoach tong thé dong bang song Hong (VIE 89/034) Cong ty tu van
SMEC (Uc) phdi hop véi Delft Hydraulics (Ha Lan) cing cac chuyén gia cua Viét Nam da
dua m6 hinh WENDY vao ng dung cho toan mang Song Hong - Théi Binh. Do bd nhé cua
mo hinh c6 han, chi dua dugc tdi da 400 mat cit nén cdu tric mang song ciia dong bang song
Hong c6 bi giam bét di.

4) M6 hinh thuy lywe mét chiéu MIKE 11: La m6 hinh thuy luc mot chiéu MIKE 11 ctia
Vién thuy lwc Dan Mach DHI phat trién, 1a phan mém ding dé moé phong dong chay, luu
luong, chat luong nudce va van chuyén bun cat & cac cira song, song, kénh tudi va cac vat
thé nudc khac. MIKE 11 1a mot mo hinh manh va c6 nhiéu diém thuén loi trong qua trinh
tinh toan thuy luc, 4p dung voi ché do song dong luc hoan toan ¢ cép do cao, c6 kha nang
tinh todn v&i dong chay bién doi nhanh, luu luong thay triéu, hiéu qua nudc dong thay ddi
nhanh, séng lii va long dan c6 d6 dbc 1on.

2.1.2 Lwya chon mo hinh tinh toan

T4t ca cac md hinh gidi thiéu ¢ trén déu dugc xay dung trén co s¢ phuong trinh lién tyc va
quy luét bao toan dong luong. Mobi mé hinh ¢6 mot cach tlep can va déu cho phép tinh toan
ché do thuy luc trong kénh dan ho dé tim ra nhirng thong s6 can thiét phuc vu viéc thiét ké,
quén 1y cac hé théng thuy loi. Trong tat ca cac chuong trinh tinh toan trén, ho chuong trinh
MIKE d3 dugc cai tién nhiéu 1an cho phu hop voi diéu kién vé tai liéu cung nhu khai thac
két qua tinh toan. Py 1a ho chuong trinh tién tién, da dwoc nhiéu co quan dau nganh trong
linh vyc tai nguyén nudc kiém nghiém. Trong nghién ctru ndy ching t6i sit dung mé hinh



MIKE 1} dé’ xac dinh‘ ché do thuy luc lu:u vuc song Lam. Muc ti€u cua mang thuy lyc 1D
nay la két no1 véi mién tinh toan 2D nham mo6 phong buc tranh ngép 1i trén cac khu vuc
chiu anh hudng cua li lut.

2.2 CAu triic mdé hinh MIKE 11

biéc trung co ban cia mo6 hinh MIKE 11 la cAu triic tong hop v6i nhiéu loai modun
dugc thém vao m01 mo phong cac hién tuong lién quan dén hé thdng song. Cac modun trong
bd MIKE 11 bao gém:

- Module HD Thuy dong luc hoc 1 phan cbt 18i cua MIKE 11, ¢6 kha ning giai bai
toan thiy dong luc hoc St. Venant cho kénh hd; giai bai toan soéng khuyéch tan, song dong hoc
cho mdt sd nhanh dinh trudc; giai bai todn Muskingum cho mdt s6 nhanh dinh trude; tu dong
hiéu chinh cho diéu kién dong chdy ém, dong chay xiét; md phong hiu hét cac loai cong trinh
trén song nhu cau, céng, tram bom, dap...

- Cac ung dung lién quan dén mo6 dun MIKE 11 AD bao gdm: nghién ciru truyén tai
vat chat mot chiéu nhu qua trinh xdm nhap man, chat luong nude, hién twong phi dudng trong
song...

Ngoai mddun HD va AD dd mé ta & trén, MIKE11 bao gém cic md dun bo sung vé
Thiy vin (Mike - NAM); chit luong nudc (Mike WQ); van chuyén bun cat c¢6 tinh dinh
(Mike -ST); van chuyén bun cat khong c6 tinh dinh (Mike —ST)

l_ h(t+dt)
e W N L /

h(t) .................... Th(‘jl dlém t
ﬁg\l

Thoi diém t + dt

Q Q
—_— | Q o x d x
———
—
dx

Hinh 2.1: Ché dé dong chdy ciia doan séng don dwoc mé ti biang hé phwong trinh vi phéin
dao ham riéng Saint — \Vernant

Heé phuong trinh co ban mé ta ché do thiy lyc nhu sau:

- Phuwong trinh lién tuc:
—+—=q (2.1)

- Phuong trinh dong luong:



8 B 2 o7 QQ
20,0 00 e Q]
ot ox w oX C ’RW

=0 (2.2)

Trong do: Z la cao trinh myc nudce ¢ thoi doan tinh toan (m); t 1a thoi gian tinh toan (giay);
Q la luu lugng dong chay qua mat cat (m%/s); X 14 toa d6 khong gian (doc theo dong chay,
dO’n vi 1a m); b 12 hé s6 phan bé luu tdc khong déu trén mat cat; W 1a dién tich mat cat u6t
(m ); q la luu lugng ra nhap doc theo don vi chiéu dai (m /s); C l1a h¢ $6 Chezy, dugc tinh
theo cong thirc: C = RY/n; n 1a hé s6 nham.; R 1a ban kinh thuy luc (m); y 1a hé s thuy luc,
theo Maninh y=1/6 ; g 14 gia té¢ trong truong : g= 9,81 m/s%; p 1a hé sé dong luong; b 13 hé
s6 dong nang.

St dung phuong phap s6 gan dung sai phan dé giai hé phuong trinh Saint - Venant. Pau
vao 1a sb lidu vé dic tinh hé thdng cung s liéu ctia ngudn nude vao ra trén toan hé théng.
Hé phuong trinh 2.1 va 2.2 1a hé phuong trinh vi phan phi tuyén, c6 hé sd bién doi. Cac
nghiém can tim 1a QvaZlaham s6 cuia cac bién doc 1ap x, t, khong giai dugc béng phuong
phap giai tich ma giai gan ding theo phwong phap sai phan. T hé¢ phuong trinh Saint
Venant, ¢6 hai phuong trinh viét theo Q va h:

°Q oh _ 2.3
OX *+Ps ot . ( )
2
D212 R0 Rl (2.4)
ot B ox oX C2RA

Giai hé phuong trinh vi phén trén theo phuong phap sai phén hiru han 6 diém an sé& xac
dinh duoc gia tri luu lugng, myc nude tai moi mit cat ngang trong mang séng ¢ moi thoi diém
trong khoang thoi gian nghién ciru. Mang song nghién ctru dugc chia thanh cac doan song don
bang cac mat cat ngang, cac doan song duge ndi tiép v6i nhau theo ding trang thai tu nhién.
Giai hé phuong trinh sai phan s€ tim dugc cao trinh myc nudc tai cac vi tri c6 mat cat va Vi tri
cach mat cit 2Ax. Luu lugng tai cac vi tri cach mat cit Ax va cac vi tri cong trinh nhu céng,
dap v.v.. trén toan mang song sau mdi budc thdi gian tinh toan. Sau mdi budc tinh toan s& thu
duoc gia tri luu lugng Q(m3/s) va cao trinh myc nudc Z(m) tai cac vi tri da néu trén.

a) Cdch gidi phwong trinh theo phwong phdp sai phén 6 diém
Xét mot doan song dai 2Ax trong thoi gian At:

n+1 n n+1 n
Q179541 Q517954
2Q _ 2 2 (2.5)
OX 2*AX
R+l _pn
oh 3 1 (2.6)
ot At
0,] M Ao j+1
bg = ’ (2.7)
2AX
Trong do



Chi sb bén dudi trong phuong trinh biéu thi vi tri doc theo nhanh, va chi sb bén trén
chi khoang thoi gian.

Aoj : Dién tich khdng ché béi hai diém ludij -1 va j
A0 : Dién tich khéng ché béi hai diém ludi j va j +1
2Ax : Khoang cach giira hai diém j -1 vaj +1

Thé vao phuong trinh (4.3) dugc phwong trinh:

n+1 n n+1 n

(Q i+ Q j+1) Q, . +Qy,
2 - 2 +A0,j+Ao j+1 hm hin = q
2* AX 2AX At
Hay:
a QL +B N +y Q=5 (2.8)

Trong d6: a,B,y = f (bs,8) = f (Q", h", Q™)

Ezu (2.9)
ot At
(hjy+hi) hif+h,
oh -
— - 2 2 (2.10)
oX 2*AX
Qi1 r g1t
(04 — | @
i[a Q2 ] _ \\ A Jj+1 \\ A Jj—l (2.11)
oX A 2AX

Trong d6 tinh gan dung véi:

n+l

Q° ~ 0Q Q (9—1)QJ.”QJ_”

Thay vao phuong trinh (4.4) ta dugc mot phuong trinh ¢6 dang:
a4 BRI vy il =5, (2.12)
Trong do:

0 = f(A)
Bj =f(Q", At, A, C, A, R)
=f(A)

8 =f(A 0,AX At a, 0, V, @ V2 h" Q" h7.Q ")

j+1? J+1

Nhu vay, nhd phuong phap sai phan va tuyén tinh hoa, bién ddi hai phuong trinh
Saint-Venant (2.3) va (2. 4) thanh hai phwong trinh dai sd bac nhit (2.8) va (2.12). Cac hé sb
ctia hé phuong trinh nay déu c6 quan hé véi cac an s6 Q, h.



b) Thudt todan cho cong trinh

Cac dang cong trinh dugc md phong tinh toan trong MIKE11] gom: déap tran dinh
rong ; cdng (cong hinh chir nhat, hinh tron...); tram bom ; hd chira ; cong trinh diéu tiét ; cau
giao théng v.v....Céc cong trinh déu cé diéu kién chung bén trong 1a:

Q = f(muc nudc thuwong luu va ha luu cia cong trinh).
Thay phuong trinh mé men bang cin bang ning lugng cuc bo:
Hro - Hu = Hign mat
Trong do:
Hr: Myc nude thuong luu cong trinh.
HuyL: Muc nudce ha luu cong trinh.

Hién mie: Muc nudc ton that do su thu hep hay mo rdng dong chay.



PHAN 3. THU THAP SO LIEU (TAI LIEU SU DUNG TRONG
TINH TOAN THUY LUC)
3.1 Pia hinh long din song:

’Toén bd dia hinh long dan song s dung trong tinh todn thuy luc déu theo hé cao do
Quoc gia, dugc Trung tdm cong nghé tai nguyén - moi truong nudc thyc hién thang 10-
11/2001. Pa duoc do dac cép nhat, bd sung boi Llién doan khé}o sat khi tuong thuy van
nam 2008. Mang ludi tinh gom 8 song chinh trén luu vuc voi tong chiéu dai 461km, bao
gom 292 mdt cat dugc thé hién trong bang 3.1.

Béang 3 - 1: Thong tin dic trung mang thay luc 1D

TT | Tén song Chi¢u dai S? mat Pi¢m dau Piém cudi
(km) cat

1 |SongLam |225 164 Cira Rdo Nhap luu vao song
Lam

2 | Song Giang |22 11 Thac Mubi | \14p luu vao song
Lam

) Nhap luu vao song

3 | Song Hiéu 105 48 Tan Ky Lam(Nga ba Cay
Chanh)

5 |SéngLam |35 23 NegabaCho | o, i

Trang
8 | Song Hao 6.25 4 Soéng La Séng Lam

Tuy nhién do ngudn kinh phi c6 han nén phai sir dung mot phan dia hinh cii da c6
trude day

- Dia hinh dong chinh song Lam doan tir Cira Rao dén Tram thuy van Dira dai 205,87
km c6 81 mat cat do Vién Quy hoach Thuy l¢i tién hanh do dac nam 1986.

- Dia hinh song Gang tu Cau Om dén ctra song dai 36,95 km theo tai lidéu do S& Thuy
loi Nghé Tinh cap nam 1993.

Poan song Lam doan tir Ctra Rao dén Dira thudc ving trung du 1ong dan dbc di trong
vung nui, ddi dia chat kha tot nén long dan kha 6n dinh, mat khac ché do thuy luc trong
song c6 bién dong ciing khong anh huong nhiéu t6i cac hoat dong kinh té, xa hoi caa luu
vuc. Song Gang 1a mot song nhanh ¢ Iuu vuc nho chi mang tinh chat song noi ving khong
c6 tac dong gi dang ké toi mang song chinh cua luu vuc. Do vay viée sir dung dia hinh do
dac cii cling khong anh hudng gi toi két qua tinh toan chung clia mang song.

Ngoai ra trong khi nghién ctru con sir dung ban do ty 18 1/10.000 cua toan luu vurc.



3.2 Tai liéu khi twgng, thuy van:

S6 liéu khi twong thuy vin dugc st dung trong tinh toan bao gdbm muc nudc,
luu luong, lugng mua trén toan luu vuc séng Lam, gdom 13 tram khi tuong (bang 3.2),
17 tram thuy van (bang 3.3), hinh 3.1

Bang 3 — 2: Danh sach tram Khi twgng khu vuc nghién ciru

Toa do dia ly . 3R
TT | Tram Vido | Kinh dd Dia diém
1 | Huong Son 18%.31° | 105°.24’ [Thi tran Phd Chau — Huong Son — Ha Tinh
2 | Huong Khé 18°.11° | 105°.42’ |Thi trdn Huong Khé - Ha Tinh
3 | Ky Anh 18°.05°] 106°.16’ |Ky Chau — Ky Anh — Ha Tinh
4 | Ha Tinh 18°.21°] 105°.54° [Thi x4 Ha Tinh — Ha Tinh
5 | Twong Duong [19°.16° | 104°.28” |Thi tran Tuong Duong, Tuong Duong, Nghé An
6 | Con Cudng 19°.03’ | 104°.53’ |Thi trdn Con Cudng — Con Cudng — Nghé An
7 | P6 Luong 18°.54°[ 105%.18’ |Thj tran Po lwong - D6 lwong — Nghé An
8 | Quy Chau 19°.34°] 105%.06’ |Thj trin Quy Chau — Quy Chau — Nghé An
9 | Pong Hiéu 19°.18°] 105%.29° |Thj tran Thai Hoa - Nghia Pan — Nghé An
10 | Quynh Luu 19°.08’| 105%.38 |Quynh B4 - Quynh Luu — Nghé An
11 | Quy Hop 19°.19°| 105%.11” |Thi tran Quy Hop — Quy Hup — Nghé An
12 | Vinh 18°.40°| 105%.41° [Thanh phé Vinh — Nghé An
13 | Tay Hiéu 19°.19° | 105°.25 |Thi trdn Thai Hoa - Nghia Pan — Nghé An
Bang 3 — 3: Danh sach tram Thuy van trén khu vuc nghién ctru
Toa do dia ly .
TT | Tram Dia diém
Vido | Kinh do
1 | Son Diém 18°.30° | 105°.20° |Son Diém — Huong Son — Ha Tinh
2 | Chulé 18%.11° | 105°.43° |Huong Thuy — Huong Khé - Ha Tinh
3 | Hoa Duyét 18°.22° | 105°30° |Ptc Lién — Vii Quang — Ha Tinh
4 | Linh Cam 18°.35> | 105°.35" |Tung anh - Birc Tho — Ha Tinh
5 | Thach Déng 18°22> | 105°23° Thach Déng — Thach Ha - Ha Tinh




Toa do dia ly

TT | Tram Pia diém
Vidé | Kinhdo
6 | Cim Nhuong 18°.16’ | 106°.07° |Cim Nhuong — CAm Xuyén — Ha Tinh
7 | Nam Pan 18°.29° | 105°.29° |Thi trAn Nam Dan — Nam Dan — Nghé An
8 | Yén Thuong 18°.04> | 105°.27° |Thanh Yén — Thanh Chuong — Nghé An
9 | Cho Trang 18°.35” | 105°.37° |Hung Phi — Hung Nguyén — Nghé An
10 | Muong Xén 19°.30° | 104°.08" |Ta Ka- Ky Son— Nghé An
11 | Thach Giam 19°.17° | 105°.20° |Thi trdn Tuong Duong, Tuong Duong, Nghé
An
12 | Con Cudng 19°.04’ | 105°.59° |Chi Khé - Con Cudng — Nghé An
13 | Dira 18°.59° | 105°.02° |Twong Son — Anh Son — Nghé An
14 | b6 Luong 18°.56° | 105°.17° |Trang Son - 6 Luong — Nghé An
15 | Nghia Khanh 19°26° | 105°.20° |Nghia Khanh — Nghia Dan — Nghé An
16 | Quy Chau 19°.34° | 105°.08" |Chau Hoi — Quy Chau — Nghé An
17 | Ctra Hoi 18°.46° | 105°.46° |Nghi Hai — Cira Lo — Nghé An
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PHAN 4. THIET LAP MANG LUOI 1D

4.1 Mang song va nhiém vu tinh toan

a. Mang séng: Mang song dua vao tinh toan thuy luc bao gdm toan bo dong chinh va
cac phu luu chinh cua vung trung, ha du trong luu vuc song Lam, cu thé nhu sau:

+ Dong chinh séng Lam: tir ngd ba Cira Rao dén cira song (Cira Hoi)

+ Song Hiéu (song Con): tir tram thuy van Tan Ky dén nhap luu vao song Lam (ngd ba

Cay Chanh).

+ Song Giang: tir tuyén Thac Mudi dén nhap luu vao song Lam.

+ S6ng Hao: tir song La dén nhap luu séng Lam

b. Nhiém vu tinh todn: Tinh todn thuy luc trong mang song Lam trong mua li, sau do
ket noi véi mo hinh 2 chi€u, tinh todn cac yeu to thuy lyc trén bai ngép 1l va xay dung ban

dd ngép lut.

Phan mang

TanKy [~ S.Hieu lu’(An th.l"ly 1}10
a trén dia ban
e tinh Nghé An
Cira 5.Ca
Rac 87.6km 70.2km 65.7km
S.Gang pakm
S.Lam
— 32.8km
Thac M uéi
S Ngan Pho
on \
Dieém 29.4km 5.Hao
| S.la 12.7km
12.1km
Hoa Ngan Sau
Duyét |
’ 27.2km

Hinh 4.1: So' 6 mang thity e 1D ving nghién ciru

4.2. Bién trén cia mo hinh

A Cira
] Hai

V61 mang song tinh toan da dugc xac dinh ¢ trén, bién trén ciia mo hinh thuy lyc 1a

qua trinh luu luong theo thoi gian Q=f(t) cu thé nhu sau:

+ Song Lam tai Ctra Rao (F,,= 12.800 km?)
+ Song Hiéu tai Tan Ky (Fy= 4.020 km?)
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+ S6ng Gidng tai Thac Mubi (Fy,= 785 km?)

+ S6ng Rao Gang tai Cau Om (F,= 95 km?)
4.3 Bién duédi ciia mo6 hinh

Bién dudi ciia mo hinh thuy luc 1a qua trinh myc nudc theo thoi gian Z=f(t) tai Cura
Hoi.
4.4 Bién Kkhu giira cia mo hinh

Céc bién khu gitra dugc 1a duong qua trinh luu lugng dugc tinh toan tr mua trong mo
hinh mua — dong chay (NAM) véi céc chi tiéu co ban dugc trinh bay trong bang 4.1

Bang 4 — 1: Chi tiéu co' ban cia cac luu vue gia nhap khu giira

Tén tiéu Dién tich Gia S(Aflfg nhap Tw Pén

luu vue : khu gitra

SC1 1721.3 | Song Ca 0.00 3080.18
SC12 600.798 | Song Ca 160747.09 210570.60
SC13 1047.99 | Song Giang 0.00 24936.59
SC14 1382.91 | Séng Ca 13080.18 73350.81
SC15 11014.16 | Song Ca 0.00 6625.31
SC16 827.809 | Song Hiéu 19300.14 27970.64
SC17 433.343 | Song Ca 73350.81 86837.03
SC18 507.721 | Song Ca 73350.81 154762.51
SC19 1283.03 | Séng Ca 13080.18 73350.81
SC20 149.909 | S6éng Lam 425.78 15423.30
SC21 162.674 | Song Nghen 0.00 13564.00
SC3 405.874 | Song Hiéu 19300.14 27970.64
SC4 212.417 | Song Hiéu 19300.14 27970.64
SC5 736.546 | Song Hiéu 22230.52 84350.90
SC6 583.125 | Song Ca 130458.54 195763.04
SC7 197.981 | Séng Lam 15907.45 31751.12
SC8 152.762 | Song Lam 23513.00 31751.00
SC9 753.83 | Song Nghen 13564.00 54422.75

4.5 Chay thir nghiém

Véi mang ludi da duge xay dung, nghién ciu tién hanh chay thir nghiém véi s6 bién 1a héng
s0. Két qua cho thiy mo hinh da chay thong (hinh 4.2). Nhu vdy, b m6 hinh c6 thé ding dé
két hop v6i mang 2D dé chay cho nhimg sé liéu thuc.
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Hinh 4.2 Két qua chay thir nghiém mé hinh
KET LUAN

Chuyén dé da xay dung mo hinh thuy lyc 1 chidu cho toan bo hé thong song Lam
(phan Nghé An) phuc vu muyc tiéu tinh toan thity lyc trong mua lii. M6 hinh dugc Iya chon sir
dung 1a MIKE 11. Pay 1a mé hinh thwong mai, c6 ban quyén, co sé tinh toan rd rang di duoc
kiém nghiém trong nhiéu nghién ctru trudc day va duoc khuyén cao sir dung tai nhiéu co quan,
td chirc. M6 hinh 1D dé dang cap nhat céac s6 liéu do dac bd sung nhu: tai liu dia hinh long
dan, tai liéu cac cong trinh thily loi... trong cac kich ban tinh toan.

Mo hinh thity luc 1D ¢6 thé st dung két ndi v6i mé hinh 2 chiéu (MIKE 21) dé mé
phong trudng thuy lyc trén cac bai ngap 1.

Toan bo mang Iudi cua m{) hh}h thuy luc 1D dugc xay qung trén hé toa d(f)‘ WGS84 do
vay khi xay dqng mién tinh 2D can d{)ng’héa toan bo dir liéu vé h¢ toa d§ nay nham dam bao
tinh phu hgp vé mat khong gian khi két noi.
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