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Ludn van thac sy khoa hoc “Nghién ciru wng dung moé hinh HEC-HMS
tinh todn diéu tiét hé thong ho chiva thwong nguén séng Hong” hoan thanh tai
Khoa Khi twong-Thuy van-Hdai duwong hoc thudc trwong Dai hoc Khoa hoc Tw
nhién, Pai hoc Quéc gia Ha Nji vao thing 12 nim 2009, dudi sw hwéng dén triee
tiép ciia PGS.TS. Nguyén Hivu Khidi.

Tdc gid xin bay té sw cim on chin thanh téi thy gido PGS.TS. Nguyén
Hitu Khdi. Thay da tin tinh hwéng déan, chi bio cho em trong sudt qud trinh
nghién ciru Ludn van.

Tdc gid xin bay té long biét on sdu sic tdi cdc Thdy, Co gido Khoa Khi
twong Thuy vin va Hdai dwong hoc da giup do' em trong qua trinh hoc tap va
nghién ciru ludn van. Tdac gia ciing xin cam on TS. Dang Ngoc Tinh (Truong
phong Thiiy vin I, Trung tim Dw bdo Trung wong) va CVC. Trin Ngoc Minh
(Gidm doc Pai Khi twong Thiiy van khu vwc Viét Bic) cing cdc dong nghiép di
tao diéu kién tot nhit trong qud trinh tdc gid thu thap va sw Iy tai ligu phuc vu
qud trinh thuwe hién Ludn van.

Trong khuén khé ciia Ludn vin, do thoi gian va diéu kién han ché nén
khéng tranh khéi nhitng thiéu sét. Vi vdy, tic gid rit mong nhén dwec nhitng y

kién déng gop quy bdu ciia djc gid va nhitng ngwoi quan tém.
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MO PAU
1. Pit véan deé.

Viét Nam c6 9 hé théng song 16n va mot s6 song sudi nho c6 luong nude rat
phong pha. Tuy nhién, dong chay trén cic séng sudi phan phdi khong déu trong
niam; mua lii lwong dong chay rat 16n dan dén thira nuée giy ra li lut, mia can
luong dong chay nho dan dén thiéu nude dung. Do d6, phia thuong luu cia cac
song sudi da xay dung cac hd chira, nham diéu tiét dong chay. Néu c6 phuong an
khai thac hiéu qu4, thi day 12 ngudn tai nguyén thién nhién vo ciing qui gia, dé phuc
vu phét trién cac nganh kinh té cua dat nudc.

Heé théng song Hong 1a hé thong song 10n thtr hai & nudc ta, chi sau hé théng
song Mé Kong, dugc bat ngudn tir tinh Van Nam - Trung Qudc. Hé thong song
Hoéng gém 3 nhanh; song Thao (duoc coi 1a nhanh chinh ciia song Hong), song Lo
va song Pa. Trén hé théng song Hong c6 nhiéu bac thang co thé xay dung cac hd
chtra nham; phong 1i cho ha du, cung cdp nudc nha may thuy dién, phuc vu giao
thong thily, cung cip nudc tudi... Hién nay trén cac song subi di xdy dung mot sd
ho chira, trong d6 phai ké dén 1a hd Thac Ba trén séng Chay, hé Tuyén Quang trén
song Gam, hd Hoa Binh trén séng Da. Sy diéu tiét cua 3 hd chira nay di l1am thay
ddi ché do dong chay ty nhién; gidm lugng dong chdy mua Il ¢ ha du (dac biét 1a
Ha Noi), 1am ting dong chay mua can (dic biét 1a trong thdi ky cung cap nudc tudi
cho Nong nghiép).

Vi véy, tinh toan su diéu tiét cua cac hd chtra thuong ngudn séng Hong anh
hudng dén muc nuée vung ha du (dac bi¢t 1a Tha d6 Ha Noi) 1a can thiét. Trong
khuon khod cua ludn van, tac gia tip trung nghién ctiru tng dung mé hinh HEC-HMS
tinh toan sy diéu tiét ciia cac hd chira thuong ngudn séng Hong, anh hudng dén muc
nudc tai Ha Noi trong thoi ky mua kiét.

2. Muc dich cia luan van.

Nghién ciru img dung ctia mo hinh HEC-HMS tinh toén diéu tiét ctia cac hd
chura thuong nguén song H@)ng, anh huong dén muc nudc tai Ha Noi vao mua kiét.
3. Poi twong va pham vi nghién ciru.

- DPbi twong: M6 hinh HEC-HMS
- Pham vi nghién ctru: tur 3 hd chira; Hoa Binh, Thac Ba, Tuyén Quang dén tram
Thuy van Ha Noi.
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4. Phuwong phap nghién ciru.
- Phuong phép phan tich hé thong.
- Phuong phap md hinh toan.
5. B6 cuc ciia Ludn vin.
Ngoai phdn mé dau, phan két luan va phy luc, Luan vin gdm 3 chuong
chinh:
- Chuong 1. Téng quan
- Chuong 2. Co s¢ Iy thuyét cia mé hinh HEC-HMS
- Chuong 3. Nghién ctru tng dung mé hinh HEC-HMS tinh toan diéu tiét hé

thong ho chira thuong ngudn séng Hong.



CHUONG 1
TONG QUAN

1.1. PIEU KIEN PIA LY TU NHIEN LUU VUC SONG HONG.
1.1.1. Vi tridialy.

Heé thdng song Hong 1a hé thdng song 16n thir hai & nudc ta, chi sau hé théng
song Mé Koéng, nim trong pham vi toa d6 dia 1y: 100°00'-106"35"' kinh do dong,
20°00'-25°30" vi do bac; phia bic giap luu vuc séng Truong Giang, phia dong giap
luu vuc song Thai Binh, phia tay gidp luu vyc song Mé Kdng va song Ma, phia nam
giap Vinh Bic Bo. Phan luu vyc hé théng song Hong trong 1anh thd nudc ta nam
trong pham vi toa d6 dia 1y: 102°10'-106°35' kinh d6 déng, 20°00'-23°07"' vi d6 bic.

Dién tich luu vuc hé thdng séng Hong khoang 155.000 km?, trong dé c6
82.300 km” nam ngoai lanh thd Viét Nam (Trung Qudc 7110 km?® va Lao 1120 km?,
phan dién tich nim trong lanh thd nudc ta 1a 72.700 km? (chiém 46,9%), bao trim
toan bd hay mot phﬁn dia phan 17 tinh va thanh phé: Lai Chau, bién Bién, Son La,
Hoa Binh, Lao Cai, Yén Bai, Ha giang, Tuyén Quang, Phu Tho, Vinh Phuc, thanh
phé Ha N1, Hung Yén, Ha Nam, Ha Pong, Ninh Binh, Nam Dinh, Thai Binh.

1.1.2. Dia hinh, dia mao.

Dia hinh trong luu vyc hé théng song Hong rat da dang, bao gdm: nui, ddi va
d6ng bang. Pia hinh ddi ndi chiém phan 16n dién tich luu vue, co xu thé thap dan
theo hudng tiy bic - dong nam, d6 cao trung binh 1090 m. Trong ldnh thd Viét
Nam, phan phia tiy cua luu vuc song Hong dugc giéi han boi khoi ndi & bién gisi
Vié¢t - Lao véi nhitng dinh cao trén 1800 m nhu: Pu-den-dinh (1886 m), Pu-Sam-
Sao (1897 m), Khoan-La-San (1853 m), la dudong phan nudc gitta song Da (mét
nhanh cta song Hong) voi song Mé Kong; phia tay bic cua luu vuc 1a nhiing diy
ndi cao ¢ bién gidi Viét - Trung, véi nhitng dinh cao trén 2000 m nhu: Pu Si Ling
(3076 m), Phu Nam Nhe (2534 m), phan phia bic ciing c6 nhimng diy nui cao véi
nhing dinh cao trén 2000 m nhu: Kiéu Liéu Ti (2402 m), Ty Con Linh (2419 m);
phan phia déng bac 12 2 canh cung: song Gam, Ngan Son va diy Tam D3o.

O trung va thuong luu c6 nhimg khdi ndi va cao nguyén. Diy Hoang Lién
Son kéo dai tir bién gidi Viét - Trung dén Van Yén voi dinh Phan Xi Pang cao nhét
Viét Nam (3143 m), sau do la dinh Phu-Ludng (2985 m), la dudong phan nudc gitra
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song Da vai song Thao. Day nai Con Voi ¢ ta ngan trung luu song Thao 1a duong
phan nudc gitta song Thao voi song Lo. Khdi nGi Ty Con Linh phia hitu ngan
trung luu song Lo c6 nhimng dinh cao trén 2000 m: Tay Coén Linh 2419 m, Kiéu
Liéu Ti 2402 m.

Trong luu vuc sdng Hong c6 cic cao nguyén da voi nhu cac cao nguyén: Ta
Phin, Sin Chai, Son La, Moc Chau thudc luu vuc song Da; Bic Ha, Quan Ba, Béng
Van, Yén Minh thudc luu vuc song Lo.

Dia hinh dbi dang bat tp, cao tir 50-100 m, dic trung cho canh quan ving
trung du, phan b rong khap trong luu vuc.

Xen k& gitta nhitng cao nguyén va doi niii ¢6 nhirng bon dia nhu & Nghia Lo,
Quang Huy. Ving dong bang nam & chau thd song Hong - Théi Binh, dia hinh bang
phang, nghiéng ra bién theo hudng tdy bic - dong nam. Pong bang bi chia cat thanh

nhimg khu boi cac bd dé chay doc theo céc trién song.

1.1.3. Dia chit, thé nhudng.

Luu vuc séng Hong trong dia phan Viét Nam 1a noi gip g& cua hai hé thong
dia chat - kién tao 16n, do6 1a nén dia chit Hoa Nam va dia mang Mezozoi, ndi hai
phuong kién tao khac nhau va cat nhau: dong bac ndm trén va tiy bac nam dudi.
Ranh gidi caa 2 hé théng nay 1a duong dit giy kién tao 16n va sau chay theo hudng
tdy bic - dong nam ra tan Vinh Bic B, chinh song Thao va song Chay chay trén
duong dit gy nay. Hé thong dut giy nay chia lwu vuc séng Hong thanh 2 mién ubn
nép khac nhau: Viét - Trung nam & dong béc va An - Trung ndm & phia tdy nam. Vi
thé, cAu tao dja chit trong luu vuc rat phuc tap.

Ving nui cao trong trong luu vue duge cau tao bang cac loai d4 nhu: granit,
da phién, sa di€p thach, phién thach, sa thach, cat két, cudi két va da voi. Dat trong
luu vuc dugc phat trién trén céac loai d4 me khac nhau, gém céc loai dat nhu: DAt
mun trén nai cao, dat feralit trén cc loai ¢4 mac ma, da voi va cac loai da khac véi
cac mau vang nhat, vang, do, dé vang, nau do..., dat da voi, dat phu sa va cat ven
song, ven bién, dat phén va dat min.

1.1.4. Thuec vat.
Thuyc vat trong luu vie song rat phong pht, véi nhiéu loai thuc vat va phan

bd theo do cao khac nhau:
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O dd cao tir trén 1700 m co ring nhiét doi ndi cao, cdy cao thudng dudi
20 m, 16p mun rat giau, cdy séng trong swong mu nén cé réu.

O d6 cao 700-1700 m c6 rimg nhiét doi thuong xanh, gdom rimg kin hdn hop
cay 14 rong; 14 kim 4 nhiét doi va rimg kin thudng xanh mua 4m 4 nhiét doi, cdy cao
25-30 m.

O d6 cao 700 m c6 rung kin thuong xanh mua am 4 nhiét d6i, trang co va
cay bui.

Rurng ngap mén ¢ ven bién.

45

Kilometers

BAN DG MANG TUGI SONG LUU VUC SONG HONG

Hinh 2.1. Ban dd vi tri dia 1y luu vye song Héng dia phan Viét Nam
1.1.5. Piéu kién khi hau, thiy vin.
1.1.5.1.  Diéu kién khi hdu.[9]

Toan bd luu vuc song Hong nam trong ving nhiét di gié mua, chiu tic dong
ctia co ché gié mua Pong Nam A véi 2 loai gio mia mua dong va gié mua mua ha,
két hop véi dia hinh bién d6i phuc tap da tao cho khi hau trén luu vuc song Héng
phan hod thanh 2 mua r6 rét: mua dong (trung v&i mua gié mua mua dong) va mua

ha (truing v41 mua giéo mua mua ha)
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Mua dong thuong bat dau tir thang XI dén thang IV nam sau. Do anh huong
ctia gié mua Pong Bic nén thoi tiét gia lanh. Cang 1én cao thi thoi gian lanh cang
kéo dai, tham chi c6 nhiing diém lanh quanh nam nhu Sapa, c6 hién tugng suong
mudi, bang, tuyét. ..

Muia hé thudng bét dau tir thang V-X, trén luu vuc séong Pa bit ddu sém hon
khoang 1 thang.

Hudng gi6 trén luu vuc séng Da phu thude vao hudng thung ling, chi yéu 1a
thdi theo hudng Tay hodc Tay Bic va thuong 1a vao mua he. Trén luu vuc song Lo
lai c6 hudng gi6 thinh hanh 1a huéng Nam va Dong Nam. Pay thuc chét 1a két qua
ctia gi6 Tay Nam kho noéng vuot qua diy Trudng Son ra bién Pong va bi hut vao ap
thip Bac Bo nén hau hét ving dong bang Bac Bo va lanh tho phia Bic- Pong Bic
chiu anh hudng cia loai gié nay. Vao mua dong gay nén nhitng dot 4m xen k&.

Tbc do gi6 trung binh nhiéu nam dat tir 1- 1,5m/s, tbc do gi6 trung binh nhiéu
nam tai Bic Ha 1a 1,1m/s, Hoang Xu Phi 1a 1,2m/s, trén luu vuc song Gam thi dao
dong tir 1-1,5m/s. Tdc d6 gio 16n nhét c6 thé dat téi 40m/s va thuong xuét hién khi
c6 gidng, bdo. Toc d6 gi6 16n nhat quan tric duoc tai tram khi twong Son La la
40m/s, tai Bac Ha la 30m/s, Hoang Xu Phi 1a 40m/s, Bic Mé 1a 45m/s, Na Hang 13
30m/s.

Nhiét do trung binh ndm trén toan luu vuc dao dong tir 21-23° va nhiét do
bién d6i twong ddi dong déu trong cac thang. Ché d6 nhiét trong nam bién doi theo
thoi gian va khong gian rat rd rét, c6 xu hudng ting dan tir thuong luu vé ha luu.

Nhiét d6 cao nhat thuong xuét hién vao thang V, tai Son La dao dong tir 37°-
41°C , trong khi d6 trén luu vuc sdong Chay thi nhiét do cao nhét co thé dat t6i
41,2°C tai Luc Yén, trén luu vuc séng Gam thi nhiét d6 16n nhat da quan tric dugc
13 41,5°C tai Chiém Hoa va ¢ Bac Mé 1 41°C.

Nhiét d6 thip nhit thudong xuat hién vao thang XII va thang I trén toan luu
vuc. Theo sd liéu da quan tric duoc, nhiét dd co thé xuéng t6i -3,6°C tai Bic Ha,

-0,6°C ¢ Chg R4, -0,2°C tai Son La.
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Bang 1.1. Nhiét d9 binh quén thang tai mdt sé tram trén lru vue [9]

Thang (°C)
Tén Tram
I | II |III | IV | V | VI |VII|VII IX | X | XI |XII
Lai Chau 17.1119.5|22.0|24.7{26.1|26.4{26.2|26.2 |25.5(23.5(20.5(17.3
Son La 15.0/18.5|20.2|23.7|24.7|25.5|25.2(24.9|24.1|121.9/19.0|15.4
Tuyén Quang [16.2]18.920.8(24.8|27.7|28.8|28.4|28.2(27.2|24.8(21.9(17.5
Ha Noi 17.0/19.1|21.1|25.1|28.1|29.9(29.5(28.9|28.1|26.1|22.7|18.5

Do 4m tuong d6i trung binh thang trong nim trén toan luu vuc tuong dbi
cao, dao dong tir khoang 81-83% trén luu vuc song Da, 81,86% trén luu vuc song
Gam, tham chi ¢6 khu vuc trén luu vuc song Chay co do am trung binh thang 16n
nhat dat 88,6%. Do am tuyét d6i trung binh nhiéu nam trén luu vyc song Pa duoc
xac dinh vao khoang 20-23,3mb.

Thang c6 d6 4m tuong dbi trung binh cao nhat thuong vao khoang thang VII,
VII (trén luu vuc song Gam) va cting vao khoang thang VIII trén luu vuc song
Chay. Thang c6 d6 am tuong ddi trung binh thap nhat thuong vao khoang thang III,
V, d6 am dao dong tir 75%-85%

Bang 1.2. P 4m binh quan thing tai mdt s6 tram trén luu vue [9]
Thang (%)
I | II (O |IV |V | VI VIllVIIIl IX | X | XI | XII
Lai Chau 83.7(88.7|84.7/86.0/80.7|80.3|82.0|86.3|85.3|80.3|80.7| 81.0

Tén Tram

Son La 80.5|74.8(72.8|76.8|76.3|81.3|81.0{84.8|78.8]79.8(81.3|79.0
Tuyén Quang| 78.8|75.3|73.5|75.0{79.5|84.3|85.3187.0(83.580.0(81.8|79.0
Ha Noi 82.0/83.5(82.3|82.0(81.8(82.5|81.8|86.8|83.8(81.3{82.0/80.5

Téng lugng bdc hoi piche trung binh nhiéu nim cac tram Son La la
932,8mm, Thac Ba la 803,4mm, trén luu vuc song Gam la 782,6mm. Téng luong
bdc hoi mit nuée quan tric duoc trén luu vuc song Gam co thé dat 1283,5mm, trén
song Chay la 1285,4mm va trén song Pa 1a 109 1mm.

Muia mua trén luu vice gan nhu tring voi mia gié mia Pong Nam va thudng
kéo dai khoang 5 thang (V-IX), song ciing c6 nhirg nim mua mua bit dau sém hon

hodc két thac mudn hon tr 15 dén 30 ngay. Trén luu vuc song Pa do chiu anh
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hudng ctia khong khi nhiét doi Bac An D6 Duong (gié Tdy Nam) vao nira du mua

ha nén mua mua c6 thé xuat hién sém hon va két thic muon hon.

Luong mua trén song Hong tip trung vao 6 thang mua 1i véi luong mua

chiém khoang 80-85% lugng mua nam, ¢ khi 1én t6i 89% trén luu vuc song Lo.

Luong mua trong cac thang mua kho chi chiém khoang 15-20% luong mua nam.

Théng c6 lwong mua it nhat thuong roi vao khoang thang XII, I. Cac thang V, X 1a

cac thang chuyén tiép nén lugng mua binh quan thang nhin chung con kha 16n.

Mua 16n thuong tap trung vao cac thang VI, VII, VIII, chu yéu la thang VIII,

chiém khoang 18,7-21,2% lugng mua nam. Co thé ké dén cac tdm mua 16n nhu tdm

mua Bac Quang thudc trung luu cta Iuu vye song Lo, tdim mua Thugng nguon song

ba. Lugng mua trén luu vue khé phong pht, binh quan nhiéu nim trén toan luu vuc

vao khoang 1500mm/nim. Tuy nhién sy bién ddi lwong mua trén luu vyc rat 16n,

dao dong tir 1200 mm/nam dén 4800 mm/nim Luong mua trung binh thang nim

tai mot sO tram do mua trong luu vyc nhu sau:

Bang 1.3. Lwong mua trung binh thang, nim trong thoi ky quan tric tai mot

s6 tram khi twong trén luu vue song Hong [9]

Lwgng mwa thiang (mm) Lwong

TT| Téntram mua
: I |II 0| Iv | v | VI |vIl |vlll| IX | X | XI | XII | ndm

(mm)

1 [Lai Chau 29.8|38.4/61.5/135.1|264.1(442.0/1463.5/370.8|154.5| 88.3 {47.5]26.0 |2118.7
2 |Son La 18.1124.2(48.7(121.1 {179.8|253.8|258.9(267.7|130.3| 63.0 |35.2| 14.1 | 1414.8
3 Quynh Nhai |24.2|31.9|57.9/132.6|200.8{307.9(343.1|312.4|153.9| 77.0 |43.0| 20.9 | 1705.5
4 |Lao Cai 26.4|37.2156.0|1125.0(175.8|244.5|312.1|348.1|1217.8{134.1{50.3 | 25.2 | 1752.6
5 |Yén Bai 36.6|45.7(76.3| 131.1 (212.8|278.2|330.6|354.3|284.0{172.6/63.4| 29.6 | 2004.8
6 |Chiém Hoa [25.2(32.8(55.8(125.3|226.7|281.9|275.21295.7|161.5(117.2|47.3| 22.4 | 1667.0
7 [Tuyén Quang (24.6|27.8|53.3|113.7|215.2|278.3|280.01312.8|189.1|132.347.1| 16.7 | 1690.8
8 [Thai Nguyén [26.1 (33.6/62.6|121.6|234.3330.4|428.6|351.1{246.9|146.1|49.0| 23.4 | 2053.7
9 |Viét Tri 25.2129.0144.0|103.5188.7(256.9|251.8|273.6|183.8|152.4(55.8| 17.7 | 1582.5
10 [Son Tay 22.6|24.4/44.1/100.8 |227.0{279.0|1311.1|293.3|237.3{168.9{62.4| 18.8 | 1786.7
11 [Ha Noi 21.5|26.7{49.6/100.7 |180.6(264.0|264.0|295.6|227.8|146.1{64.2| 17.5 | 1658.1
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1.1.5.2.  Diéu kién Thiiy van.

Do cac vung trong luu vuc song Héng c6 su khac nhau vé diéu kién khi hau,
dia hinh, dia mao, dia chat nén mang ludi song sudi phat trién khong déu v6i mat do
luéi song tir (0,25-0,50) km/km?® & nhiing cao nguyén da voi dén hon 1,5 km/km? &
nhitng noi mua nhiéu, dia hinh doc va chia cit manh.

Hé thong song Hong do ba nhanh song 16n tao thanh: séng D4, séng Thao va
song L6. Ca 3 nhanh song nay déu bat ngudn tir tinh Van Nam (Trung Qudc) rdi
chay vao dia phan Viét Nam.

Song Thao (¢ dia phan Trung Qudc co tén 1a sdng Nguyén) bat ngudn tir hd
Pai Ly & do cao gan 2000 m trén dinh Nguy Son thudc tinh Van Nam - Trung
Qudc, theo hudng tiy bic - dong nam chay vao nude ta & huyén Bat Xat tinh Lao
Cai, tiép nhan nudc cua song Da ¢ Trung Ha va song Lo & Viét Tri, rdi chay vao
ddng bang chau thd song Hong. Song Thao duoc coi 13 dong chinh cta séng Hong
va phan ha luu tir Viét Tri dén ctra Ba Lat duoc goi 13 song Hong. Pong bang chiu
tho séng Hong c6 mang ludi séng ngoi kénh rach chang chit. O day, song Hong cd
cac phan Iuu nhu: song Pudng, séng Ludc chay sang song Thai Binh, song Tra Ly,
song Pao va séng Ninh Co. Nhu viy, ngoai cira Ba Lat ra, nuéc song Hong con
chay ra Vinh Bic Bo tai cac ctra Tra Ly, Lach Giang va Pay. Pac trung hinh thai
lru vuc séng chinh ctia hé thong song Hong phan chay qua lanh thd Viét Nam duoc
thdng ké trong bang 1.4.

Bang 1.4. Pac trung hinh thai cic luvu vue song chinh [8]

Dac trung trung binh luu vuc
Chay| Chiéu | Dién l\ggt ginslo He ! e
) Y dai | tich | Do | Do |[Chidu (0. [CIONE] 56 | U
TT| Song |vao A X N lugi | cén N sO
séng song |luu Ve | cao ((:)10(: rong song | bing hinh uén
kmz) song song
Thao (dén| 902 51800
1 oy [H 47 | 29. - | L A2 - -
vietTri) 10" 33 | 12000 | %% 0010
. N 1010 52900
2 Da  Hong 570 26300 965(36.8| - - - - -
R N 470 39000
3 L6 |[Hong 75 22600 884 19.7| - |0.98| 0.94 - -
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Luu vuc song Thao c¢6 dang dai, hep ngang, m¢ rong & phia thuong luu va
thu hep & trung va ha luu. O phan phia bo phai thudc 1anh thd nudc ta ludi séng
kém phat trién. Mot sé song nhanh chinh ctia séng Thao ¢ nude ta nhu: Ngoi Bo (F
=587 km®), Ngoi Nhu (F=1550 km?), Ngoi Hat (F=632 km?), Ngoi Thia (F=1570
km?), Ngoi Bira (F=1370 km?), Ngoi Phat (F=512 km?), Ngoi Lao (F=650 km?).[8]

Séng Pa co tén goi 1a song Ly Tién ¢ Trung Qudc, bt ngudn tir ving nii
cao tinh Van Nam, theo hudng tay bic - dong nam chay vao dia phan nudc ta tai xa
Ka Long huyén Mudng T, tinh Lai Chéu, rdi tiép tuc chdy qua tinh Dién Bién, Son
La va Hoa Binh rdi d6 vao séng Thao tai Trung Ha. Song Da dai 1010 km, dién tich
lru vuc 52.900km” (riéng trong trong lanh thd nudc ta séng Pa dai 570 km va dién
tich luu vue 26.800km?, bao gém toan bo hay mot phﬁn dia phan cac tinh Lai Chau,
bién Bién, Son La, Hoa Binh. Do diéu kién dia hinh nén luu vuc song Pa co6 dang
dai va hep ngang - dang hinh 16ng chim. M6t sé song nhanh tuong dbi 16n ciia song
Pa nhu: Nam Na (F = 6860 km?), Nam P6 (F = 2280 km?), Nam Muc (F = 2930
km?), Nam Mu (F = 3400 km?), Nam Ba (F = 1410 km?), Nam Sap (F = 1110
km?)... [8]

Séng Lo bit ngudn tir ving ndi cao trén 2000 m & phia tdy nam tinh Van
Nam, Trung Qudc. Phan ¢ Trung Qudc song Lo 6 tén goi 1a song Ban Long, chay
theo huéng tiy bac - dong nam vao dia phan huyén Vi Xuyén tinh Ha Giang, qua
cac tinh Tuyén Quang, Pha Tho, Vinh Phuc, nhdp vao song Thao tai Viét Tri. Dong
chinh song L6 dai 470 km va dién tich luu vuc 39.000 km?, trong d6 & nude ta song
L6 dai 275 km va dién tich luu vuc 22.600 km?. Luu vuc song Lo hep ngang &
thuong va ha luu, mé rong & trung luu. Trong lanh thd nudc ta, song Lo cé mot sd
nhanh chinh nhu: Mién (F=1930 km?), Gam (F=17.200 km?), Nhién (F=6500 km?),
Pho Pay (F=1610 km?). [8]

Song Pay ciing dugc coi 14 song nhanh cua séng Hong & phia hitu ngan, bat
ngudn tir ving nai Ba Vi, chay theo hudng tiy bic - dong nam va d6 ra bién tai cira
bay.

Mang ludi tram thiy van trén hé théng song Héng thudc Viét Nam, nhin
chung co nhiéu bién dong vé sb lugng cac tram quan tric; nam 1958 c6 69 tram,

nam 1961 c6 90 tram, nam 1969 tang lén dén 127 tram, sau d6 dén nim 1990 giam
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xudng con 68 tram. Céc tram quan trac luu lugng ciing c6 dién bién twong tu: nim
1958 ¢6 16 tram, nam 1961 13 58 tram va dén nam 1990 1a 32 tram.

Do anh hudng cua cac yéu t6 khi hau va mat dém, dic biét 1a mua va dia
hinh, nén su phan bd ctia dong chay nam rit khong déu trong luu vuc. Trong dia
phan Viét Nam, mé dun dong chay nim trung binh nhiéu nim M, bién ddi trong
pham vi (12-120) I/s.km”. Nhin chung, su phan bd cua M, tuong tu nhu sy phan bd
clia mua trung binh nhiéu nim X,. Cac trung tim M, 16n xuat hién & cac suon nai
don gié mua am, nhu & ving nii Tay Con Linh (Mo>80 1/s.km?), ving nui Hoang
Lién Son, viing nui ta ngan séng Pa ¢ bién gidi Viét - Trung..., Ién nhat & sudn nai
phia d6ng nam Tay Cén Linh (M,>120 1/s.km®). Céc trung tdim M, nh6 xuit hién &
cac thung liing, cao nguyén khudt gié6 mua 4m nhu & cao nguyén Son La (M,<12
I/s.km?), thung liing song Nam Rém & Pién Bién va thung ling song Gam tir Dau
Péng dén Chiém Hoa (M,<15 I/s.km?). Dic trung dong chay tai mot sd tram thuy
van duoc thong ké trong bang 1.5.

Bang 1.5. Pic trung dong chay nim tai mot s6 tram thuy vin trén hé thong

song Hong [9]

Dién | Thong sb thong ké
Tram | Song (lt(';li) Q | C | Cs | M,Uskm?

LaiChdu | Pa | 33800 1112 | 0.16 [ 0.20 32.9
Ta Bi Pa | 45900 | 1525 | 0.18 | 1.20 33.2
HoaBinh | Pa | 51800| 1677 | 0.14 | 0.50 324
Pao Ptic Lo | 8260 | 167 | 0.21 | 1.20 20.1
HaimYén | Lo | 11900 375 | 0.14 | 1.20 31.5
Ghénh Ga | Lo | 29600 776 | 0.17 | 0.80 26.2
VuQuang | L6 |367900] 1040 | 0.17 | 1.10 28.3
LaoCai | Hong | 41000| 496 | 0.20 | 1.80 12.1
YénBai | Hong | 48000 753 | 0.19 | 1.80 15.7
Son Tay | Hong | 143600] 3497 | 0.15 | 1.20 243
Ha Nbi Hong 2650 | 0.14 | 0.80

Tong lugng dong chay trung binh nhiéu nim ctua hé thong song Hong
khoang 127 km’, trong d6 48,7 km’ (chiém 38,3%) tir Trung Qudc va Lao chay vao,
78,6 km® duoc hinh thanh trong lanh thd nudc ta, trong d6 song ba: 55,1 km®
(43,4%), song Thao: 25,6 km® (20,2%), song Lo: 33,3 km® (26,2%). Luu luong
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dong chay trung binh thang, ndm thoi ky quan tric tai mot sd tram trén luu vuc

nghién ctru nhu sau:

Bang 1.6. Luru lwgng trung binh thang tai mét s6 tram trén hé thong

song Hong [9]

Luu lwong trung binh thang (m’/s) QTBnim
Tram [S6ng (m*/s)
I | IO |III|Iv |V | VI | vII |VIOI| IX X XTI | XII

Lai Chau | Pa |392 (311 |255 [259 (495 | 1513|2953 |2917 | 1857|1237| 855 | 530 | 1131
TaBu | ba |508 [407 (343 |379|754 | 2171|4078 |4020 (2442|1592 |1136| 704 | 1545

Hoa Binh | Ba |600 |513 {471 |531 (855 |2374| 4504 |4407 2629|1741 |1185| 741 | 1712
Pao btic | Lo [61.7 |54.8 [52.0 |55.5(90.8 | 213 | 384 | 416 | 280 | 171 | 121 | 78.7| 165
Ham Yén | Lo [125 112 [109 |133 (273 | 572 | 891 | 856 | 594 | 393 | 250 | 156 | 372
Ghénh Ga| Lo |244 (217 (219 [272(575 | 1238] 1765 1794 | 1273 ] 765 | 520 | 311 | 766
Vu Quang| L6 [392 |370 371 |450|777 | 1533|2316 |2384|1643|1052| 698 | 455 | 1037
Lao Cai |Hong[249 (211 [174 |186 (273 | 607 | 1053 |1368 | 952 | 720 | 535 | 342 | 556
Yén Bai [Hong|322 [275 |241 273|413 | 888 | 1310 [1720| 1409 | 1067 | 680 | 433 | 752
Son Tay [Hong| 1275]1115[1040(1210/2023 4767| 8156 {8639 | 5849 3904 [ 2604 | 1603 | 3515
HaNoi |Hong| 1023|906 |854 [1005/1578 3469 | 5891 6245 | 4399 2909|2024 | 1285| 2632

Ciing nhu mua, hang nim dong chay song sudi ciing bién d6i theo mua: mua
1&i va mua can. Mua 1ii hang nidm trén cac song vung trung va thuong luu thuong bét
dau vao cac thang V, VI két thuc vao thang IX,X. O ha luu mua 1 xuat hién mudn
hon tir thang VI d&én thang X. Mot s6 song ¢ cao nguyén Son La, Moc Chau (thudc
lru vuc song Da) mua 1 tir thang VII d&én thang X. Luong dong chay mua lii chiém
khoang (70-80)% lugong dong chay nam. 3 thang lién tuc c6 lugng dong chay 16n
nhit thuong xuat hién vao cac thang VI-VIII hay VII-IX, trong d6 thang VII hodc
thang VIII ¢6 lwong dong chay trung binh thang 16n nhat; lugng dong chay cua 3
thang 16n nhat chiém khoang 50-65% luong dong chay nam, trong d6 thang 16n
nhit chiém khoang 15-30% lugng dong chay nim. Luong dong chay mua can chi
chiém 20-30% dong chay ndm, trong d6 3 thang lién tuc c6 lugng dong chay nho
nhat chi chiém dudi 10% dong chdy ndm va xuat hién vao cac thang I-III hay II-IV

Ham luong bun cat lo limg cua song Hong rat 16n; dat toi 2000-3000 g/m’
trén song Thao, 1100-1600 g/m’ trén song Da, 290-700 g/m’ trén soéng Lo, 850-
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1000 g/m’ trén séng Hong. Cac hd chira 16n nhu Hoa Binh trén song Da, Thac Ba
trén séong Chay, Tuyén Quang trén song Gam va cac ho chira vira va nho khac di va
dang anh huong dén dong chay cat bun phia ha luu do mot khdi luong kha 16n cat
bun ling dong trong 10ng hd va giy ra boi x6i 10ng séng, bo séng ¢ ha luu.

Téng luong cat bun lo ling trung binh nam dat t6i 46,4.10° tAn/nim & séng
Thao tai tram Yén Bai, 70.10° tin/nim tai Ta Bu, 63.10° tin/nam tai Hoa Binh trén
song Pa (thoi ky 1959-1982), 12.10° tan/ndm tai Vu Quang trén song Lo, 115.10°
tAn/nam tai Son Tay trén song Hong (thoi ky 1959-1982). Pic trung cat bun lo ling
tai cac tram thuy van trén cac song thuoc hé thong song Hong duoc théng ké trong
bang 1.7.

Bang 1.7. Pic trung cat bun lo limg tai cac tram thuy vin trén hé thong

song Hong [9]

Tong
Ham | Luu | 9P
catbun| HEe¢ so
Dién lugng | lugng lolimg| xam
n N Thoi ky quan| catbun| cat bun
TT| Tram Song | tich z . , trung thuc
(km?) trac lo ltng | lo ling binh
nim |
3 10° tan/| tan/
g/m R(kg) nim | km’.nim
1 | Lai Chau| Dba 33800 | 1961-1989 1600 1770 55.8 1650
2 Ta Bu Da | 45900 | 1961-2003 1420 2200 69.4 1510
3 | HoaBinh| Da 51800 | 1959-2003 762 1310 41.4 799
4 | Paobuc| Lo 8260 | 1960-2003 662 111 3.50 421
5 |HimYén| LO 11900 | 1959-2003 388 144 4.55 383
6 | Ghénh Ga| Lo 29600 | 1961-2003 397 312 9.85 331
7 |[VuQuang Lo |367900] 1959-2003 360 377 11.9 323
8 | LaoCai | Thao | 41000 | 1959-1978 2730 1580 49.8 1210
9 | YénBéi | Thao | 48000 | 1959-2003 1960 1470 46.4 966
10 | Son Tay | Hong | 143600[ 1958-2003 853 2990 94.4 657
11| HaNoi | Hong - 1957-2003 766 2020 63.7

1.2. HE THONG HO CHUA THUQNG NGUON LUU VUC SONG HONG.
1.2.1. HO Thac Ba.[5], [6]

Nha may thuy dién Thac Ba 1a dira con dau long cua nganh thuy dién Viét
Nam va duoc xay dung ddu tién & mién Bac nudc ta trong thoi ky qua do di 1én chi

nghia xa hoi. Ho Thac Ba duogc xay dung trén séng Chay (phu luu cua séng L) tai
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huyén Yén Binh tinh Yén Bai. Cong trinh dugc khéi cong xay dung ngay 19/8/1964

v6i 3 t6 may, cong sudt thiét ké: 108 MW, khanh thanh vao ngay 5/10/1971 va to

may s6 1 chinh thire di vao hoat dong.

Céc thong sb chinh ctia hd Thac Ba:

1.2.2.

Dién tich luu vye: 6.430km’.

Cong suét lap may : 120MW.

Chiéu cao 16n nhét cua dap: 48m.

Chiéu dai dinh dap: 657m.

Cao trinh muc nudce dang binh thuong: 58,0 m
Cao trinh myc nudce dang gia cuong: 61,0 m
Muc nudc chét: 46,0 m

Dung tich hiru ich cia hd chira: 2,16 ty m’.
Muc nudc trudce i: 56,0 m

Dung tich cit 1i cho ha du: 0,45 ty m”.

Ho Tuyén Quang. [5], [6]

Nha méy thiy dién Tuyén Quang mot trong nhitng cong trinh trong diém cua

dat nudc duoc thi cong tai huyén Na Hang tinh Tuyén Quang. Pay 1a nha may thuy

dién c6 cong suat 1on thr ba ciia mién Bac sau nha may thuy dién Son La va Hoa

Binh.

1.2.3.

Chiéu dai dap: 7179 m

Chiéu cao dap: 92,2 m

Muc nudc dang binh thuong: 120 m

Muc nuée chét: 90 m

Muc nudc dang gia cuong: 123,89 m (hién nay 122 m)
Dung tich hiru ich ciia hd chua: 1,699 ty m”.

Muc nudc trude 1u: 105,22 m

Dung tich cit Iii cho ha du: 1,0 ty m’.

Cong suit 1ap may: 240 MW

Ho Hoa Binh. [5], [6]

Nha may thay dién Hoa Binh c6 cong suit 16n nhit Viét Nam, dugc khoi

cong xay dung vao ngay 06/11/1979, tai thi xa Hoa Binh tinh Hoa Binh va khénh
thanh ngay 20/12/1994. Nha may gém 8 to may véi cong suét thiét ké 1920 MW.
Céc thong s6 chinh cua hd Hoa Binh:
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- Chiéu dai dap: 734 m
- Chiéu cao dap: 128 m
- Muyc nude dang binh thuong: 115 m (hién nay 1a 117 m)
- Muyc nuée chét: 80 m
- Muc nudce dang gia cuong: 120 m (hién nay 122 m)
- Dung tich hitu ich ctia h6 chira: 9,45 ty m”.
= Muc nudc trude 1i: 88,0 m
- Dung tich cét lii cho ha du: 4,9 ty m”.
1.3. GIOI THIEU MOQT SO PHUONG PHAP VA NGHIEN CUU TRUGC
PAY TiNH TOAN PIEU TIET HO CHUA. [5]
1.3.1. Cac phwong phap tinh toan diéu tiét van hanh ho chira.

Céc phuong phap tinh toan diéu tiét ho chia da co tir 1au. G mot s6 nude nhur
Lién X0 ci, My, Trung Quéc, Thai Lan, Malayxia c6 nhiéu cong trinh nghién cuu
vé cac giai phap khai thac hd chira cho cac muc dich khac nhau. nhung c6 thé tong
hop lai thanh 3 loai chinh nhu sau:

a) Phwong phap don gidn.

Phuwong phap dwong liiy tich: day 1a mot phuong phap don gian hoéa dugc su
dung dé xac dinh thé tich hd chtra. phuong phap xem xét thoi ky cuc han nhat cia
dong chay trong lich sir. Dung tich hd chira tinh dugc bang viéc tim chénh léch 16n
nhit giita dong chay vao lily tich va luong xa ra lity tich. Trong phuong phap duong
lity tich dong chay, kha ning trir nude 6 thé duoc xac dinh bang d6 thi hodc bang
giai tich.

Phwong phdp dién todn hé chira: Co s toan hoc cia phuong phap nay 1a
phuong trinh can bang nudce hd chira, biéu thi quan hé giira luong dong chay dén,
t6n that trén hd, dong chay xa khoi ho va thay dbi luong trit trong hd.

AW =V, _VtZWDt_Wxt_WEt_WTt (11)

41
Phuong phép dién toan hd chira doi hoi phai biét mbi quan hé giita cao do hd
chtra, luong trr va luu luong. Mbi quan h¢ nay 1a mdt ham cua dia hinh vi tri hd
chtra va céac dac tinh cua cong trinh xa nudc.
b) Phwong phap t6i wu héa.
K¥ thuat tdi wu hoa bang chuong trinh tuyén tinh (LP) va chuong trinh dong
luc (DP) da dugc st dung rong rai trong tai nguyén nudc. Loucks va nnk (1981) da

minh hoa 4p dung LP, chuong trinh khong tuyén tinh (WLP) va DP cho tai nguyén
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nude. Young (1967) 1an dau tién dé xuat sir dung phuong phap hdi quy tuyén tinh
dé vach ra quy tic van hanh chung t&i wu héa. Phuong phap ma 6ng di dung dugc
goi 1a “chwong trinh dong lyc (PP) Monte-Carlo”. Mot mé hinh chwong trinh dé
thiét ké hé théng kiém soét 10 hd chira da muc tiéu da duoc phat trién bdi Windsor
(1975), Karamouz va Houck (1987) di vach ra quy tic van hanh chung khi str dung
DP xéc dinh va hdi quy dong luc (DPR).

Mo hinh t6i uu héa thuong duge sir dung trong nghién ctru diéu hanh hd
chta sir dung dong chay du bao nhu dau vao. Datta va Bunget (1984) vach ra mot
chinh sach diéu hanh han ngén cho hd chtra da muc tiéu tir mot mo hinh tdi vu hoa
v6i muc tiéu cuc tiéu hoa ton that han ngén.
¢) Phwong phdap moé phong.

Vi khéng c6 kha ning dé thi nghiém véi hd chira thyc, mé hinh mé phong
toan hoc dugc phat trién va sir dung trong nghién ctru. Hién nay c6 hang loat mo
hinh ¢6 thé 4p dung nhdam mo phong va phén tich siu hon phwong thirc hoat dong
ctiia ho chira va tac dong cua chung ddi véi Iuu vue nhu; mo hinh SSAR, mé hinh
HEC-RESSIM mo6 hinh MIKE11, m6 hinh MIKEBASIN ...

1.3.2. Gi6i thiéu mdt so cong trinh nghién ciru truée day.

O Viét nam, nhiéu cong trinh nghién clru vé van hanh hd chta diéu tiét 1ii da
duoc tién hanh; Nguyén Vin Tudng (1996) nghién ctru phuong phap diéu hanh hod
chira Hoa Binh chdng lii hang ndm véi viée xdy dung tip ham vao bang phuong
phap Monte-Carlo. Lam Hung Son (2005) nghién ctru co s¢ diéu hanh hé théng ho
chtra luu vuce song hong, trong d6 cha ¥ dén viéc phan bd dung tich va trinh ty phdi
hop cit 1ii cua timg ho chira trong hé thdng dé dam bao an toan hd chira va hé thong
dé Pong bang song Hong. Tran Hong Thai (2005) va Ngb Lé Long (2006) budc dau
ap dung thuat toi ru hoa trong van hanh hd Hoa Binh phong chdng 1ii va phat dién.
Nguyén Hitu Khai va Lé Thi Hué nghién ctru 4p dung mo hinh HEC-RESSIM cho
diéu tiét 1ii hé thong hd chira trén luu vuc séng Huong. Lé Kim Truyén di nghién
ctru co so khoa hoc va thyc tién didu hanh cip nudc mua can cho Pong bang song
Hoéng. Nguyén Lan Chau (2008-2009) nghién ciru déanh gia tac dong cua hé thong
hd chira trén luu vuc séng Pa, Lo dén dong chay mua can ha luu séng Hong va dé

xudt giai phap dam bao ngudn nude cho ha du.
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1.3.3. Gi6i thiéu mdt s6 mé hinh mé phéng van hanh hé thong hd chira.
a) Mo hinh HEC-S.

M6 hinh HEC-5 dugc xay dung tai trung tam thuy van cong trinh quan doéi
Hoa Ky (Hydrologic Enginneering Center) boi Bill S.Eichert. Phién ban dau tién
dugc viét dé van hanh kiém soat 1ii cho mot tran 1d don ndm 1973. Chwong trinh sau
d6 mo rong thém bao gdm van hanh cho cac muc tiéu duy tri va dién toan theo thoi
gian.

Hé théng hd chira duge van hanh dé thoa man cac rang budc tai tung hd
riéng 1¢, dé duy tri dong chay da xac dinh trudc tai diém kiém soat ha luu va gitr
cho hé thong trong trang thai cin bang. Qué trinh bit dau véi trang thai hién thoi
ctia hd va cac yéu cau ciia nd. Sau d6 hd kiém tra cac diém kiém soat ha luu rdi tinh
toan cac yéu cau va rang budc cta chung. Néu c6 nhiéu hd chira ciing van hanh toi
mot diém kiém soat thi cac murc twong duong cua hd chira duogc tinh toan dé xac
dinh hd chtra ndo dugc wu tién cao hon. Néu c6 thé, quyét dinh luong xa dé can
b?lng cic muc cta van hanh hd cho mot diém kiém soat va muirc can béng trong h¢
thdng béc thang.

b) Mo hinh HEC-RESSIM.

M6 hinh HEC-RESSIM (Reservoir System Simulation) dugc Trung tam
Thuy van cong trinh Hoa ky (Hydrologic Engineering Center, U.S. Army Corps of
engineering) phat trién 1én tir md hinh Hec-5. M6 hinh nay rat thanh cong trong viéc
mo phong cac chuong trinh kiém soat i va diéu tiét hé théng. HEC-RESSIM bao
gém cac giao dién dd hoa dep, cac chuong trinh tinh toan van hanh hd chua, va céc
kha nang luu trit va quan 1y s6 lidu. Vi dugc phat trién 1én tir Hec-5 nén tinh toan vé
co ban 1a ¢6 nét twong dong.
¢) Mo hinh MIKE11.

Mo hinh MIKE11 khong ¢c6 modun riéng cho dién toan hd chira. tuy nhién c6
thé ap dung phﬁn cAu tric thuy lyc trong modun thuy lyc HD. Mot cAu tric duoc
xac dinh v&1 mot sy van hanh 1a ham ctia myc nude va luu luong ¢ nhitng vi tri
khac nhau trong mé hinh. Ham nay dugc biéu thi: O = 4Q,, trong d6 Q, 13 luu
luong tai vi tri a va A 1a hé s6: A = f(Zy) v61 Z, 1a myuc nudc hoac luu luong tai vi

tri b, a 1a vi tri & thuong luu, con b 1a ¢ ha luu dap.
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Dic diém nay cho phép dong chay & vi tri kiém soat c¢6 lién quan dén 2 bién
trong hé théng. Vi du, dong ra khoi hd co lién quan véi dong vao (vi tri a) va muc
nude hd hay muc nuéc thuong luu. Khi hd chira dy thi dong ra ¢ vi tri b (Q) bang
dong vao ¢ vi tri a (Qy), con khi hd chura tréng thi dong ra bang 0. Q dugc tinh truc
tiép trén co s& gid tri Qg va Z, cua lan lap trude. trong hau hét cac tinh hudng thyuc
té, dang cong trinh nay dugc st dung trong lién két voi van hanh ho chia trong thoi
ky 10
d) Mo hinh HEC-HMS.

Mo hinh HEC-HMS (Hydrologic Engineering Center -Hydrologic Modeling
System) dugc phat trién tir moé hinh HEC-1, do tap thé cac k¥ su thuy van thudc
quan doi1 Hoa Ky nghién ctru.

Vé 1y thuyét, md hinh HEC- HMS ciing dya trén co so 1y ludn ctia mé hinh
HEC-1: nham mé phong qué trinh mua- dong chay. M6 hinh bao gém hau hét cac
phuong phép tinh dong chay luu vuc va dién toan, phan tich duong tan suat luu

luong, cong trinh xa ctia hd chira va v& dap ctia mo hinh HEC-1.

Nhirng phuong phép tinh toan méi duoc dé cép trong mé hinh HEC-HMS:
tinh toan dudng qua trinh lién tuc trong thoi doan dai va tinh todn dong chdy phan
bd trén co s& cac 6 ludi cua lwu vuc. Viée tinh toan lién tuc c6 thé dung mat bé
chira don gian biéu thi d6 4m cua dét hay phirc tap hon 1a mé hinh 5 bé chira, bao
gdm su trit nudc ting trén cung, sy trir nude trén bé mat, trong 16p dat va trong hai
tang ngdm. Dong chay phan bd theo khong gian co thé duoc tinh toan theo su

chuyén ddi phan bd phi tuyén (Mod Clak) ctia mua va thim co ban.
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CHUONG 2
CO SO LY THUYET MO HINH HEC-HMS

2.1. GIOI THIEU MO HINH HEC-HMS. [13]
2.1.1. Giéi thiéu.

Mo hinh HEC 1a san phdm cua tap thé cac ky su thuy van thudc quan doi
Hoa Ky. HEC-1 di gép phan quan trong trong viéc tinh toan dong chay lii tai nhitng
con song nho khong ¢ tram do luu lugng. Tinh cho dén thoi diém nay, da c6 khong
it d¢ tai nghién ctru kha ning tmg dung thuc té. Tuy nhién, HEC-1 dugc viét tir
nhting nam 1968, chay trong méi truong DOS, s6 lidu nhdp khong thuén tién, két
qua in ra kho theo ddi. Hon nita, d6i v6i nhitng ngudi khong hiéu sau vé chuong
trinh kiéu Format thudng rat lung tang trong viéc truy xudt két qua mo hinh néu
khong muébn lam thi cong. Do vay, HEC-HMS 1a mot giai phap, noé duoc viét dé
“chay” trong méi truong Windows, hé diéu hanh rit quen thudc véi moi ngudi.
Phién ban dau tién cia HEC- HMS 1a version 2.0, hién nay phién ban méi nhét cta

HEC- HMS 1a version 3.4.

2.1.2. Mo phéng cac thanh phin luu ve.

Cac dac trung vat 1y cta khu vuc va cua song dugc miéu ta trong mé hinh
luu vuc. Cac yéu tb thiy van nhu: luu vyc bo phan, doan song, hop luu, phan luu,
ho chira, ngudn, hd, ddm duoc gin két trong mot hé thdng mang ludi dé tinh toan

qua trinh dong chay. Céac qu4 trinh tinh toan dugc bat dau tir thuong luu dén ha luu.
Mua

Mua 14 yéu t6 dau vao cta qué trinh mua - dong chay. SO liéu mua dé dua
vao md hinh cé thé duoc lay tir cac tram do mua trén luu vuc, tir so li€u rada hodc

dugc tinh toan thu phong theo céc trdn mua trong qua khu.

M6 hinh HEC-HMS tinh mua trung binh luu vuc theo 3 cach; phuong phap
trung binh sé hoc, phuong phép da giac Thiessen, phuong phap dudng dang tri.

Ton thdt
Tap hop cac phuong phap khac nhau c6 sin trong mo hinh dé tinh toan ton

that. C6 thé lya chon mot phuwong phép tinh toan ton tht trong s6 cac phuong phap:
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Phuong phép tinh tham theo hai giai doan - thAm ban dau va thim hang s6 (Initial
and Constant), thim theo s6 dudng cong thim ctia co quan bao vé dat Hoa Ky(SCS
Curve Number) va thim theo ham Green and Ampt. Phuong phép tinh do am dat
bao gdm 5 16p duoc ap dung cho cac md hinh mo phong qua trinh thAm phirc tap va
bao gdm ca bdc hoi.

Chuyén doi dong chay

C6 nhiéu phuong phap dé chuyén luong mua hiéu qua thanh dong chay trén
bé mat cua luu vuc. Cac phuong phap dudng don vi bao gdm: duong don vi tong
hop Clack, Snyder va dudng don vi khong thi nguyén cta co quan bao vé dat Hoa
Ky. Ngoai ra phuong phap tung do duong don vi xac dinh bdi nguoi st dung ciing
c¢6 thé dugc dung. Phuong phap Clark sira d6i (Mod Clark) 1a mét phwong phap
duong don vi khéng phan bd tuyén tinh dugc dung voi ludi mwa, mé hinh con bao

gdm ca phuong phap song dong hoc.
Dién todn kénh ho

Mot s6 phuong phép dién toan thiy van dugce bao gdm dé tinh toan dong
chay trong cac kénh hé. Dién toan ma khong tinh dén su suy giam cé thé dugec mod
phong trong phuong phép tré. M6 hinh bao gdm ca phuong phap dién toan truyén
thdng Muskingum. Phuong phap Puls stra d6i ciing c6 thé dugc ding dé mé phong
mot doan séong nhu 1a mot chudi cac thac nude, cac bé chira véi quan h¢ lugng trir -
dong chay ra dugc xac dinh boi nguoi sir dung. Cac kénh c6 mit cit ngang hinh
thang, hinh chit nhét, hinh tam gidc hay hinh cong c6 thé dugc mé phong véi
phuong phap song dong hoc hay Muskingum- Cunge. Cac kénh c6 dién tich bai
dugc md phong véi phuong phap Muskingum- Cunge va phuong phap mit cat
ngang 8 diém.

2.1. COSOLY THUYET MO HINH HEC-HMS. [13]
Mo hinh HEC-HMS duoc sir dung dé mo phong qué trinh mua- dong chay

khi n6 xdy ra trén mot luu vuc cu thé. Ta c6 thé biéu thi mo hinh béng so do sau:

Ton that(P) Duong i don vi
Mua (X) -z > Dong chay (Y) ---------c--- > Puodng qua trinh [0 (Q~t).
Y=X-P p
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Ta c6 thé hinh dung ban chit cua sy hinh thanh dong chay cta mot tran 1i
nhu sau: Khi mua bét dau roi cho dén mot thoi diém t; nao d6, dong chay mit chua
dugc hinh thanh, luong mua ban dau do tap trung cho vi¢c lam udt bé mat va tham.
Khi cudng d6 mua vuot qua cudng d6 thim (mua hiéu qua) thi trén bé mat bat dau
hinh thanh dong chay, chay tran trén bé mit luu vuc, sau do tap trung vao mang
ludi song sudi. Sau khi d6 vao song, dong chay chuyén dong vé ha luu, trong qua
trinh chuyén dong nay dong chay bi bién dang do anh hudng cia dic diém hinh thai

va do nham long song.
2.2.1. Muwa.

Mua duoc sir dung 12 dau vao cho qua trinh tinh toan dong chay ra cua luu
vuc. M6 hinh HEC- HMS 1a m6 hinh thong ) tap trung, modi luu vuc con c6 mot
tram do mua dai dién. Luong mua ¢ day dugc xem la mua binh quan luu vuc (phan
bd déng déu trén toan luu vuc). Du mua dugc tinh theo cach nao déu tao nén mot
biéu d6 mua nhu hinh 2.1. Biéu d6 mua biéu thi chidu sau 16p nudc trung binh

trong mot thoi doan tinh toan.

Phuong phap tinh luong mua trung binh trén dién tich tinh todn goém co:
phuong phap trung binh sé hoc va phuong phap trung binh c6 trong sd; phuong
phap sau con cé thé chia ra: phuong phap da giac Thiessen, phuong phap duong

dang tri mua.

(2]
=
£ s
g
L=
/g E
= N’
o
to t ty t3 ts

Thoi gian ( gio)

Hinh 2.1 Biéu dd mua
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* Mura tinh theo phwong phdp trung binh sé hoc:

L&p nudc mua trung binh trén Iuu vy 1 gia tri trung binh sb hoc ciia lwong

mua tai cac tram do mua nam trén luu vuec.

p e 2.1)

Trong do:
X; : lugng mura tai tram thir i
n : s6 tram do mua trén luu vuc
* Mua tinh theo phwong phdp trung binh c6 trong so.:

+ Phuong phap da giac Thiessen: Trong s6 1a hé s ty 1¢ giita phan dién tich
cta lvu vue do mét tram mua nam trong luu vuc hodc bén canh luu vuc dai biéu vai

toan bo dién tich luu vuec.

Luong mua trung binh trén luu vuc dugc tinh theo cong thirc sau:

> XS,

X=-

(2.2)

-

Ji

i=1
Trong do:
X; : luong mua do dugc tai tram thir 1
f; : dién tich luu vuc b phan thur i
n : s6 tram do mua (cling 1a s6 dién tich luu vuc bd phan)

+ Phuong phap dudng dang tri mua: Trong sd 1a dién tich kep giita hai
duong dang tri mua va tinh lugng mua trung binh theo cong thirc (2.2). Trong do:
X; la luong mua trung binh cua hai duong déng tri mua ké nhau, f; 1a dién tich bo
phan nam gitta hai duong ay.

2.2.2. Ton that.
Nudc mua dién triing va thim dwoc goi 1a lwong ton thit trong mé hinh

HEC-HMS. Luong dién triing va thdm duoc biéu thi bﬁng lugng trlr nudc trén bé
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mat cua 14 cay hay co, luong tich dong cuc bo trén bé mat dat, trong cac vét nut, k&
hé hodc trén mat dat & d6 nudc khong tu do di chuyén nhu dong chay trén mat dat.

Tham biéu thi sy di chuyén ciia nudc xudng nhitng viung nam dudi bé mat dat.

Mo hinh HEC-HMS c¢6 4 phuong phap dugc dung dé tinh toan ton thét.
Dung bat ky phuong phap nao ta déu tinh duoc lugng ton that trung binh trong mot
thoi doan tinh toan. Mot hé sb khong tham tinh theo phﬁn tram dugc sir dung voi
cac phuong phap dé bao dam tai phan dién tich khong thim d6 100% mua s& sinh
dong chay.
2.2.2.1.  Phwong phapTéc do tham ban dau va tham éon dinh (Intial and Constant
Rate)

Khai niém co ban cta phwong phap nay 1a: Ty 1é tiém nang 16n nhét cua ton
that mua f,, no khong dobi trong sudt ca tran mua. Do vay, néu pe 1a lwong mua trong
khoang thoi gian tir t dén t + At, luong mua hidu quéa pe, trong thoi doan d6 duoc
cho béi: pe.=pi—f. néu p, > f,

. 2.
pe.=0 néu p; < £, 23)

Qué trinh tham bét dau tir mot cuong do thim I, nao do, sau d6 giam dan cho
dén khi dat toi mot gia tri khong doi f,. Ton that ban dau duoc thém vao mo hinh dé
biéu thi hé sb trir nude cua luu vuc. Hé sb triv 1a két qua cua sy gitt nudc cua tham
phu thyc vat trén luu vuc, nudc duoc trit trong nhitng chd 16m bi tham hay boc hoi
goi 12 t6n that dién triing. Ton thit nay xay ra trudc khi hinh thanh dong chay trén
luu vye. Khi lugng mua roi trén luu vuc chua vuot qua luong ton that ban dau thi
chua sinh dong chay.

Luong mua hi¢u qua dugc tinh theo cong thuec:

pe= 0 néuEpi<Ia
pe.= p:- fe néu ¥ pi> 1 vap>ft, (2.4)

pe.= 0 néu T p;>1, vap<f,

Nhiing thong s6 ciia phuong phap nay biéu thi cac dic trung vat 1y cac 16p

dat caa luu vuc, diéu kién am ky trudc.
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Néu luu vue & diéu kién bao hoa am, ton that ban dau s& tién dan t6i 0. Néu
luu vuce khé han, ton that ban dau s& 16n biéu thi 16p nudc mua lon nhét roi trén luu
vuc nhung khong sinh dong chay, diéu ndy sé phu thudc vao dia hinh luu vuc, viée
su dung dat, loai dat va viéc xir ly dat.
2.2.2.2.  Phuong phip SCS Curve Number ( Chi s6 CN)

Co quan bao vé thd nhudng Hoa Ky (1972) da phat trién mot phuong phap
dé tinh t6n that dong chay tir mua goi 1a phuong phap SCS. Phuong phap nay phu
thudc vao luong mua tich lily, d6 che phu dat, sir dung dat va d6 4m ky trude, duge

st dung theo cong thirc

2
p— p J’_

Trong d6:  Pe: lugng mua tich iy hi¢u qua
P: 16p nudc mua
I,;: Lugng ton that ban dau
S: kha ning giira nudc 16n nhit cua luu vue
D6 1a phuong trinh co ban cua phuong phap SCS dé tinh do sdu mua hiéu
dung hay dong chay truc tiép tir mot trin mua.
Qua nghién ctru cc két qua thuc nghiém trén nhiéu luu vuc nho, Co quan

bao vé thd nhudng Hoa Ky da xdy dung dugc quan hé kinh nghiém:

I,=02*S (2.6)
2
P+0,8S

Lap dd thi quan h¢ gitra P va P, bé“mg cac s liéu cia nhiéu luu vuc, nguoi ta
da tim ra duoc ho cac dudng cong. Pé tiéu chuin hoa cac dudng cong nay, nguoi ta
st dung s6 liéu cua duong cong CN 1am thong sd. D6 1a mot s6 khong thir nguyén,
lay gia tri trong khoang (0 - 100). P4i v6i bé mat khong tham nude hodc mat nudc,

CN = 100; ddi voi bé mit tu nhién, CN < 100.

Kha nang gitra nudc 16n nhat cua Iuu vuc (S) va déac tinh ctua luu vuc cod

quan hé v&i nhau thong qua mot tham s6 14 sé hiéu duong cong CN:
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g 1000-10*CN
CN
hoac S

_ 25400-254*CN

CN

(hé Anh) (2.8)
(hé mét)

(2.9)

1ap thanh bang tinh sin dua trén phan loai d4t va tinh hinh sir dung dat. Dat dugc
phan thanh 4 nhom theo dinh nghia sin nhu sau:

Céc sb hiéu ciia dudong cong CN di dugc co quan bao vé thé nhudng Hoa Ky

Nhom A: cat tang sau, hoang thd sau va phu sa két tap

Nhom B: hoang thd nong, dat mun pha cat
Nhom C: mun pha sét, mun pha cat ting noéng, dat co ham luong chat hitu co
thip va dét pha sét cao

2.2.2.3.

Nhom D: dat nd ra rd rét khi uét, dat sét déo nang va d4t nhiém man.

khéc nhau, ta c6 thé tinh mot gia tri hon hop cta CN.

Néu luu vuc tao thanh béi nhiéu loai dat va c6 nhiéu tinh hinh st dung dat
Phurong phdp tinh tham Green and Ampt
trong hinh 2.3.

1<

— —————» |

Green va Ampt (1911) da dé nghi birc tranh gian hoa vé thim nhu minh hoa

Vung udt

(46 4m K)

v

Front udt
«— O —>

<&
«

v oY v oy
— A0 —»
0
]

e

n o ———>

Hinh 2.2 Cac bién s6 trong phuong phap thim Green- Ampt
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Xét mot cot dat thang dung co dién tich mit cit ngang bang don vi va xac
dinh thé tich kiém tra 1a thé tich bao quanh dat u6t gitta mat dat va do sau L. Néu
lac dau, dat c6 ham lugng am 6, trén toan bo chiéu sau thi ham lugng am cua dat s&
tang 1én tir 6, toi 7 (46 rdng) khi front wdt di qua. Ham luong 4m 6, 14 ty s6 cua thé
tich nudc trong dat so voi tong thé tich bén trong thé tich kiém tra, do d6 luong gia
ting ciia nudc trit bén trong thé tich kiém tra do thim sé& 1a L(7-6,) dbi voi mot don
vi dién tich mat cat ngang. D6 siu luy tich cua nudc mua tham vao trong dat dugc
tinh: F(t)=L(n-6,)= LAO (2.10)

vol A =n-06,

Khi d3 tim duoc F, ta c6 thé xac dinh dugc téc do thim f b?lng phuong trinh

. _ e
sau: f()= K[F(t) + 1} (2.11)

Trong d6: K 1a d6 dan thuy luc cua dét
w 1a cot nuéc mao dan cua front udt
A®  1akha ning tham cua tang dat
F 13 d6 sdu luy tich ctia nudc thim vao dat

F(t) = Kt + yAO ln(l ; igj (2.12)

wA
2.2.2.4.  Phuwong phdp tinh todn d¢ am ddt ( Soil Moisture Accounting)

Phuong phap tinh todn d6 am dat (SMA) ding hé thong bé chira 5 16p bao
gém su trir nudc t?mg trén cung, sy trit nudc trén bé mat, tﬁng sat mat dat va trong
hai tang ngdm véi bdc hoi dé mé phong tham. Dung tich trir va ti 18 thim 16n nhat
duoc xac dinh riéng biét tir cac Iuu vuc con trong cac don vi SMA, nhiéu luu vuc
con c6 thé dung cung mot don vi SMA. So dd biéu dién ton that trong tinh toan

mua- dong chay:
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Béc hoi (vapotranspiration)

Mua (Precipitation)

A4

Canopy Interception
(Bi giir boi tan cdy)

Dong chay tw tan cdy

A 4

L

Surface Depression
(Dién tring)

(Canopy Overflow)

5 Dongchaymat

(Surface Runoff)

Tham qua mdt dat

Tension Zone
(Vung cang mat ngoadi)

Soil Profile
(Trac dién dat)

(Infiltration)

Tham

A 4

Dong chay sat mat
(Subsurface Runoff)

Groundwate‘r l
(Lop nuwoc ngam 1)

(Percolation)

Théam

v

Dong chady sat mat

(Subsurface Runoff)

Groundwater 2
(Lop nuwoc neam 2)

(Percolation)

Deep Percolation(Tham tang sdu)

Hinh 2.3 So dd tinh thim theo do Am dat.

2.2.3. Chuyén d6i dong chay.

2.2.3.1.  Phwong phdp dwong qua trinh don vi tong hop Clark

Nudc duoc trir mot thoi doan ngén trong khu vuc: trong dat, trén bé mat va

trong kénh dong vai trd quan trong trong viéc chuyén luong mua hiéu qua thanh

dong chay. M6 hinh bé chira tuyén tinh 1a su biéu thi chung cua cac tac dong t6i sy

trir. M6 hinh bét dau voi phuong trinh lién tuc:

ds
— ~ -0

(2.13)

Trong do: % 1a lwong trir nude trong hé thong trong thoi gian t

I(t) 12 Iuu luong chay vao ho chira tai thoi diém t.
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Q(t) 1a luu luong chay ra khoi hd chura tai thoi diém t
V&i mo hinh bé chira tuyén tinh luong trit tai thoi diém t 6 quan hé véi dong
chay ra nhu sau:
S =k*Q, (2.14)
trong d6: k 13 hé sé trit ctia bé chira tuyén tinh (13 hang sb). Két hop va giai
hai phuong trinh dung lugc d6 sai phan don gian:

0 =C,1,+C0,, (2-15)

trong d6 Ca, Cg: hé sb dién toan, dugc tinh theo:

At

== 2.16
k+0.5At ( )

A

c,=1-C,

Dong chay ra trung binh trong thoi doan t:

§=¥ 2.17)

Cong thirc (2.17) 1a dong chay ra tai mot vi phan dién tich, gia sir rang luu
lwong nay truyén dén tuyén ctra ra khong bi bién dang. Van dé con lai 1a thoi gian di
tir vi phan dién tich t6i tuyén cira ra luu vyc. Dong chay cira ra 13 tip hop cua cac
lru lugng dén cung mot lac, do d6 mdi luu vuc can xac dinh dudng cong phan bd

dién tich- thoi gian chay truyén dé tinh ra luu lugng cira ra.

Trong trudng hop khong c6 s liéu ding duong cong kinh nghiém sau:

1.5
1.414(% cho (¢ <)
A ‘, 2
2 - . (2.18)
1—1.414(1—% cho (12 )
‘ 2

trong do: A la téng dién tich cua luu vuc, A 1a luy tich dién tich thanh phén

luu vuc trong thoi gian t, t. 1a thoi gian tap trung nudce cua luu vue.

Tung d6 cuia duong cong thoi gian- dién tich dugc ndi suy theo thoi doan

tinh toan. Puong qué trinh chuyén d6i thu duogc, dugc dién toan qua mot hd chira
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tuyén tinh dé tinh toan mua hiéu qua dugc chuyén thanh luu luong cua dong chay

theo thoi gian.
Dién toan qua hd chira tuyén tinh duoc thiét lap dung phwong trinh sau:
0Q)=C,*I1+C,*0(l) (2.19)
Hé s6 dién toan duoc tinh tur:

0.= 20 +02) (2.20)
2

trong do: Q(2) 1a Iuu lugng tirc thoi tai cudi thoi doan tinh toan, Q(1) 1a luu
luong tirc thoi tai dau thoi doan tinh toan, I 1a tung do cua duong qué trinh chuyén
d6i At (1a thoi khoang tinh toan tinh bang gio) va Q. la tung do dudng qua trinh don
vi tai cudi cua thoi doan tinh toan.
2.2.3.2.  Phwong phdp dwong qud trinh don vi tong hop Snyder.

Snyder (1938) da tim ra cac quan hé téng hop vé mot sé dic trung ctia mot
duong qua trinh don vi chuan. Tir céc quan hé do ta, co thé xac dinh duoc 5 dic
trung can thiét cia mot duong qua trinh don vi ddi v6i mot thoi gian mua hi¢u dung
cho trudc: luu lugng dinh trén mot don vi dién tich gy, thoi gian tré cua luu vuc tor,
thoi gian day t, va cac chiéu rong W (theo don vi thoi gian) ciia dudng qua trinh
don vi tai cac tung do béng 50% va 75% cua luu luong dinh. St dung cac dac trung

nay, ta cé thé v& ra dugc duong qua trinh don vi yéu cau.

Snyder dd dua ra dinh nghia vé dudng qua trinh don vi chudn. D6 1a mot
duong don vi c6 thoi gian mua t, lién hé véi thoi gian tré ciia luu viuc qua phuong

trinh:
t, = 5.5%t; (2.21)
Déi v6i dudng qua trinh don vi chuan, ong da tim thiy rang:
* Thoi gian tré t, duoc tinh:
t, = C,C, (LL,)"’ (2.22)

trong d6: t, dugc tinh bang gid, L 1a chiéu dai ctia dong chinh (tinh bang km)

tir cira ra dén dudng phan nudc, L, 1a khoang cach (tinh bang km) tir ctra ra dén mot
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diém trén dong séng gén nhét véi tm cta dién tich luu vue, C; = 0,75 va C, 1a mot

hé s6 dugc suy ra tir nhiing Iuu vuc c6 s6 ligu do dac trong cung vung nghién cuu.

* Luu lugng dinh trén don vi dién tich luu vyc tinh theo m’/s.km? (hay

cfs/mi®) cta dudng qué trinh don vi chuan 1a:

G, *C,

L,

q,= (2.23)

trong do: C, = 2,75 va C, 1a mot hé s6 dugc suy ra tir cac luu vuc c6 so liu

do dac trong cung vung nghién ctru.

Néu tr = 5,5 tg thi : tg = t,, t,g = t,, qpr = g, Va cac h¢ s6 C,, C, duoc tinh béi
cac phuong trinh (2.22), (2.23). Néu tor khac dang ké 5,5 tg, thi thoi gian tré chuan
duoc tinh boi:

t—t,
tp :tpR -|-'T

(2.24)

* Mobi lién hé gitra luu lugng dinh trén don vi dién tich luu vyc ctia duong
qua trinh don vi chuan qp va duong qua trinh don vi tinh toan qyr dugc biéu thi qua

phuong trinh:

(2.25)

* Thoi gian day t, (tinh bang gid) ciia dudng qua trinh don vi ¢6 thé dugc
xac dinh dya theo diéu kién: dién tich ndm bén dudi duong qué trinh don vi phai
tuong duong voi d6 sau 1 cm cia luong dong chay truc tiép. Gia thiét, biéu do

duodng qua trinh don vi ¢6 dang hinh tam giac, ta udc tinh dugc thoi gian day:

f, =2 (2.26)

voi: C3=5,56
* Chiéu rong (tinh bang gid) cta biéu d6 duong qué trinh don vi tai mot luu
luong bang mot ty s6 phan traim nao d6 cua luu luong dinh qpr duoc tinh theo hé¢

thirc:
W=C,.qx" (2.27)

A pr
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v6i: Cy = 1,22 dbi véi chidu rong 75%
Cw = 2,14 dbi vé6i chiéu rong 50%

Nguoi ta thudng phan bd 1/3 chiéu rong d6 trudc thoi gian xuat hién dinh va

2/3 chiéu rong con lai cho sau thoi gian nay.

2.2.3.3.  Phuong phap dwong don vi tong hop khéng thir nguyén SCS

Tir két qua phan tich mot s6 lugng 16n duong qua trinh don vi, co quan bao
vé thd nhudng Hoa Ky di dé nghi thoi gian nude rat co thé duge 1ay xdp xi bang
1,67 T,. Béi vi dién tich nam bén dudi dudng qué trinh don vi phai bang véi do sau

dong chay truc tiép 1a 1 cm nén ta co:

_C*4
T

p

q, (2.28)

voi C = 2,08 (483.4 trong don vi Anh) va A 1a dién tich luu vuc tinh béng
km? (hay mi?).

Hon nira, cong trinh nghién ctru cdc dudong qua trinh don vi cua nhiéu luu
vuc 16n va nho mién néng thon da cho thay co thé ude tinh thoi gian tré cta luu

vuc: ¢, =0,67T,, voi T la thoi gian tap trung nude cta luu vyc.

Thot gian nudce 1én T, co thé duoc biéu thi theo thoi gian tré t, va thoi gian

mua hiéu dung t, nhu sau:

T =l iy (2.29)

2.2.3.4.  Phuwong phap dwong don vi xac dinh boi nguoi s dung

Cho phép diéu khién chinh x4c méi quan hé kinh nghiém gitra 1 don vi
lrong mua va dong chay truc tiép nhan duoc. Tung d6 cia dudng qué trinh phai
duoc nhap vao cung thdi doan nhu budc thoi gian mé hinh. Céc thong sb yéu cau 1a

tung d§ duong qua trinh va thoi doan tung do.

2.2.3.5.  Phuwong phap song dong hoc ( Kinematic Wave)
Phuong phap song dong hoc dung phuong trinh lién tuc va phuong trinh

dong lugng dé chuyén luong mua hiéu qua thanh dong chay.
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2.2.3.6. Phuong phap Mod Clack

Phuong phap Mod Clack 1a phwong phap chuyén di tuyén tinh ap dung trén
luu vuc c6 dang 6 ludi. Lugng mua vuot thadm cho mdi 6 s& c6 mot thoi gian tré va
duoc dién toan nhu mot hd chua tuyén tinh. Mdi 6 chira cac thong tin vé toa do,
dién tich va chi s6 thoi gian chay truyén trong luu vuc. Thoi gian tré cho mdi 6 theo
chi s6 thoi gian tap trung nudc, cac 6 trong luu vuc ¢6 cing hé so trit. Cac thong sd
yéu cau 1a thoi gian tap trung nudc clia toan bd luu vuc, thoi gian chay truyén va hé
s6 trit ciia mdi 6 ludi.
2.2.4. Tinh toan dong chay ngam.

Dong chay trong séng bao gém hai thanh phan: dong chay mat do nudc mua
cung cap, dong chay ngdm do ngudn nudc ngdm cung cip. Dong chay ngam khong

do dac truc tiép ma chi tinh theo suy doan hop 1y.
Mo hinh HEC-HMS cung cip 3 phuong phap tinh dong chay ngam:
2.2.4.1.  Phwrong phdp cdt nuwéc ngam

C6 nhiéu phuwong phap khac nhau dé tach dong chay truc tiép va dong chay
ngdm nhu: phuong phap duong thang, phuong phap chiéu dai day cb dinh va
phuong phap d6 doc bién doi (hinh 2.4).

* Cit nuée ngam theo dudng thing ndm ngang: trong phuong phap nay, ta
chi can v& mot duong thang nim ngang tir diém bat dau ciia dong chay mat dén giao
diém ciia n6 v&i nhanh nude ha ciia duong qua trinh Iuu luong. Theo phuong phap
nay, luu lwong nude ngam 14 hing s6 bang luu lugng thuc do tai chan dudng 1i 1én.

* Phuong phap day c6 dinh: cho rang dong chay mat két thiic sau khi xuat
hién dinh 12 mot khoang thoi gian N (N duoc coi 13 ngudng ctia dong chay ngam).
Tir diém bat dau ciia dong chay mit, ta kéo dai duong qua trinh dong ngam vé phia
trude cho dén khi gap duong thang dung di dinh 1ii. Sau d6, ding mot doan thing
nbi giao diém nay véi diém trén nhanh nude ha cach dinh mot khoang thoi gian N
(N =F*? F 1a dién tich luu vyc). Cong thirc tinh:

0 =0,k (2.30)

trong d6: Qo 1a luu lugng tai diém chan 1ii 1én

-39 .



k 12 hé s6 kinh nghiém
t 1a thoi gian tinh tir chan 1ii t6i diém co luu luong Q tinh toan
* Phuong phap do dbc bién ddi: Tir diém bat dau dong chay mit, ta kéo dai
duong qua trinh dong chay ngam vé phia trude nhu trén, mit khac, tir diém két thic
dong chay mit ta kéo dai dudng qua trinh dong ngdm vé phia sau cho dén khi gip
duong thing ding di qua diém udn trén nhanh nudc ha. Sau cing ndi lién giao diém

bﬁng mot doan théng.

Qt LogQ

DPiém uon

A

(e

e

(a)

A
o—\/
N

v

Hinh 2.4 Céc phuong phap cit nudc ngam
2.2.4.2.  Phuong phdp dong chdy ngam én dinh theo thang (Constant Monthly)

Phuong phap nay sir dung dong chay ngam 6n dinh trong mét thang cu thé
tai tit ca cac budc thoi gian tinh toan. Dong chay mit dugc tinh bang phuong phap
duong don vi va cong thém véi dong chay ngam dé tao thanh dong chay téng cong

tai ctra ra.
2.2.4.3.  Phuwong phdp hé chiva tuyén tinh (Linear Reservoir)

Phuong phép ho chira tuyén tinh, tinh toan dong chay tir ting ngam va chi c¢6
thé duoc dung cung voi phuong phap ton that tinh toan d6 4m dat. Luong nude co &
trong mdi ting ngdm dwoc chuyén thanh dong chay qua mét chudi cac hd chira
tuyén tinh. Cac thong sb yéu cau 1a: hé sb lugng trir va s6 hd chira. Dong chay ra tir
hé chira cudi cing trong chudi hd chtra ctia mot ting ngam 1a dong chay ngdm cia

tang d6. Dong chay ngam tong cong 1a tong cta dong chay ra trong hai ting ngam.
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2.2.5. Dién toan dong chay.

Dién toan lii duoc dung dé tinh toan sy di chuyén song lii qua doan séng va
ho chira. Hau hét cac phuong phap dién toan i c¢6 trong HEC-HMS dya trén
phuong trinh lién tuc va cac quan hé gitra luu lugng va lugng trit. Nhitng phuong
phap nay 1a Muskingum, Muskingum- Cunge, Puls cai tién (Modified Puls), song
dong hoc (Kinematic Wave) va Lag.

Trong tat ca nhitng phuong phap ndy qua trinh dién toan dugc tién hanh trén
mot nhanh song doc 1ap tir thuong luu xuéng ha luu, cac anh hudng ctia nude vat

trén dudng mit nude nhu nudc nhay hay song déu khong dugc xem xét.

2.2.5.1.  Phuwong phdp dién todn séng dong hoc (Kinematic Wave).

Khi giai phuong trinh song dong hoc gia thiét rang do doc day kénh va do
ddc mit nude 1a nhu nhau va cac anh hudng cia gia téc trong truong 1a khong dang
ké (cac thong sb theo don vi mét dugc chuyén thanh don vi Anh dé sir dung trong
phuong trinh).

Md hinh séng dong hoc duoc xac dinh bang hai phwong trinh sau:

Phuong trinh dong luong don gian thanh:

Si=So (2.31)

trong do: S, 1a do dbc ma sat va Sy 1a do ddc day kénh. Vi vay, luu lugng tai

bat ky diém nao trong kénh déu dugc tinh theo cong thirc Maning:

0=1Y512 p25  (hgdonvi Anh)  (2.32)
n

v6i: Q 13 luvu luong dong chay, S, 1a d6 déc day kénh, R 1a ban kinh thay luc,
A 14 dién tich mat cit uét, n 1a hé sé nham Manning. Phuong trinh (2.32) dugc don
gian thanh:
O=ad" (2.33)
trong d6: o va m lién quan toi ché d6 dong chay va do nham bé mit.
Phuong trinh dong luong dugc don gian thanh quan h¢ gitra dién tich va luu

luong, su chuyén dong ctia song i con duge md ta boi phuong trinh lién tuc:
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04 00
o oOx (2.34)
Piéu kién ban dau cta ving dong chay tran trén mit 1a dt kho va khong c6
lru lugng gia nhap tai duong bién cia ving. Didu kién ban du va diéu kién bién
cho dién toan séng dong hoc trong kénh duoc xac dinh dya trén duong qua trinh &

thuong luu.

2.2.5.2.  Phwrong phdp dién todn Muskingum.

Phuong phap Muskingum 1a mot phuong phap dién toan lii di dugc dung
phd bién dé didu khién quan hé dong giita lwong trit va luu lwong. Phuong phap nay
d3 mo hinh hoé luong trir cia lii trong mot 10ng song bang té hop cua hai loai dung

tich, mot dung tich hinh ném va mdt dung tich lang tru.

Gia thiét rang, dién tich mit cit ngang cta dong 1ii ty 1& thuan voi luu lugng
di qua mat cat do, thé tich cta luong trit lang try 1la KQ, trong d6 K 1a hé ) ty I¢.
Thé tich cua luong trir hinh ném 1a KX(I - Q), trong d6 X 1a mét trong sé co gia tri
nam trong khoang 0< X <0.5 . Do d0, tong lugng trit s& bang tong cua hai luong

trit thanh phan:
S =KQ+KX(I-Q) (2.35)
Phuong trinh luong trit cia phwong phap Muskingum duoc viét duéi dang:
S = K[XI + (1-X)Q] (2.36)

Phuong trinh nay tiéu biéu cho mot mo hinh tuyén tinh dé dién toan dong

chdy trong cac dong song.

Gié tri cua X phu thudc vao hinh dang cia dung tich hinh ném da mé hinh
hoa. Gié tri ctia X thay d6i tir 0 d6i voi loai dung tich kiéu hd chira, dén 0.5 d6i voi
dung tich hinh ném day. Khi X = 0, dung tich hinh ném khong ton tai va do d6 ciing
khong c6 nudc vat. D6 1a trudng hop ctia mot hd chira ¢6 mat nudc nam ngang.
Trong trudong hop nay, phuong trinh (2.36) s& din dén mot mé hinh ho chira tuyén
tinh, S = KQ. Trong céac song thién nhién, X 13y gia tri giita 0 va 0.3 véi gia tri trung
binh gan v6i 0.2. Viéc xac dinh X v6i do chinh xéac cao 1a khong can thiét, boi vi
cac két qua tinh toan ciia phuong phap nay twong doi it nhay cam véi gia tri cua X.

Tham s6 K 1a thoi gian chay truyén cta song 1i qua doan 1ong dan. Dé xac dinh cac
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gia tri ciia K va X trén co sé cac dic tinh cua long dan va luu lugng, ta c6 thé sir
dung mot phuong phap goi 1a Muskingum- Cunge. Trong dién toan 1di, gia tri ctia K

va X duoc gia thiét da biét va khong doi trén toan pham vi thay doi ctia dong chay.
Céc gia tri cua luong trit tai thoi diém j va j+1 theo (2.36) duoc viét 1 :
S = K[XIi+(1-X)Qj] (2.37)
Sj+1 = K[XIj+1+(1'X)Qj+1] (2.38)

St dung cac phuong trinh (2.37) va (2.38), ta tinh duogc s gia cia luong trit

trén khoang thoi gian Atla:
Sj1- Sj =KA[XTj1+(1-X)Qj1]- [XIH(1-X)Q]} (2.39)

S gia ciia lwgng trit con co thé biéu thi bang phuong trinh:

s g Lithm,, 249, (2.40)

J+l J 2

Két hop (2.39) , (2.40) va sau khi rat gon ta thu duoc:
Qj+1 = Cilj+Colj + C3Q; (2.41)

d6 1a phuong trinh dién toan ctia phuong phap Muskingum, trong dé

At —2KX
= 242
bO2K(1-X)+ At (242)
At +2KX
= - 2.43
P2K(1-X)+ At (243)
C = 2K(1-X)- At (2.44)

2K(1-X)+ At
Luuy rﬁng CHC +C5=1

Ta c6 thé xac dinh duoc K va X néu trong doan séng dang xét da co san cac
duong qua trinh luu lugng thuc do ciia dong vao va dong ra. Gia thiét nhiéu gia tri
khac nhau cta X va st dung céc gia tri da biét cua cac duong qua trinh luu luong, ta
tinh duoc cac gia tri lién tiép cua tir s6 va mau s trong biéu thirc ciia K duoc suy ra

flr (2.39) va (2.40).

ko 058U +1) =0 +0))] (2.45)

X(Ij+1 _Ij)+(1_X)(Qj+1 _Qj)
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2.2.5.3.  Phwong phdp dién todn Muskingum- Cunge

Cunge (1969) di dé nghi mot phuong phap dwa trén phuong phap
Muskingum, mot phuong phap da dwoc ap dung mot cach truyén thong trong dién
toan lugng trit thuy van tuyén tinh.

Cong thirc co ban cua phuong trinh lién tuc va dang khuyéch tan cua phuong

trinh dong luong:

80

M, 0 _ 2.46

5 + 50 q, ( )

s =5, - (2.47)
ox

Bang cach két hop phuong trinh (2.46) va (2.47) 1i tuyén tinh hod. Phuong

trinh khuyéch tan roi sau duogc thanh lap:

%+c%=y§c—?+cql (2.48)
trong do:

Q = luu lugng dong vao (cfs)

A = dién tich mit cat ngang trung binh (ft°)

t = thoi gian tinh todn ( gidy)

x = khoang cach doc theo chiéu dai song( feet )

Y = d0 sau dong chay ( feet)

q: = lugng nhap khu gitta (thtr nguyén 1a luu lugng trén 1 don vi

chiéu dai kénh dan)
S, = d6 ddc ma sat

Sy = do dbc day kénh
¢ = toc do song dong hoc tuong tmg véi Q va B, dugc tinh nhu
sau:

_ 40

c=
dA

(2.49)
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Heé sb khuyéch tan thity luc p duoc biéu thi nhu sau:

_ 0
T (2.50)

trong do6: B 1a chiéu rong cua mat nudc.

Theo cong thirc cia Muskingum, véi lugng gia nhdp khu gitta phuong trinh

lién tuc duoc biéu thi:
0 =CI_+Cl1,+C0,, +C,(qAx) (2.51)

trong do: Cac h¢ s6 C,, C,, C; duoc tinh theo cong thuc (2.42), (2.43) va

(2.44), con:
2( Az)
___\K) (2.52)

At
—+2(1-X
X ( )

c,

Trong cac phuong trinh nay, K 13 hang sd luong trit c6 tht nguyén thoi gian
va X 1a mot hé sé biéu thi anh huéng twong ddi ciia dong chay vao ddi voi lugng
trir. Cunge chi ra rang: khi K va Arduoc coi 1a khong ddi thi phuong trinh (2.51) 1a
mot nghiém gan dang ctia cac phuong trinh song dong hoc (2.31) va (2.34). Hon thé
nira, ong da ching minh rang (2.51) c6 thé dwogc coi 1a mot nghiém gan ding cua
mdt phuong trinh khuéch tan dang stra doi, néu:

k=2 (2.53)

C

X:l[l— 0 j (2.54)
2\ BS cAx

Céc gia tri ¢, Q, B va cac hé s6 C;, Cy, C3, Cy4 ludn thay d6i vi K, X déu thay

d6i theo thoi gian va khong gian. Trong HEC- HMS st dung thuét toan do Ponce
dua ra (1986) dé tinh toan tai mdi budc thdi gian At va khong gian Ax. Gia tri At

duoc chon la gié tri nho nhét trong cac cach sau:
- Budc thoi gian cua duong qua trinh thuc do.

- 1/20 thoi gian dat toi dinh cao nhat ctia duong qua trinh dong chay dén.
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- Thoi gian chay truyén cta doan kénh
va Ax dugc udc tinh nhu sau:
AX = cAt (2.55)

Ax phai thoa man yéu cau sau:

Ax < l[cAH&J (2.56)
2 BS,c
O, =0y +%(Qd -03) (2-57)

trong d6: Qq 13 Iuu lugng tham chiéu, Qg 14 dong chay ngam va Qq luu lugng
dinh 13y tir duong qué trinh dong chay dén:
Gia tr1 Ax, At dugc chon s€ dugc in ra cung voi luu lugng dinh 1 tinh toan
trong bang két qua mo hinh.
S liéu theo phuong phap Muskingum- Cunge bao gdm céac dic trung kénh
nhanh va kénh chinh sau day:
- Mit cat ngang doan kénh dic trung
- D6 dai doan kénh L
- Hé s6 nham Manning n
- P dbc day kénh S,
Phuong phap Muskingum- Cunge str dung mot trong hai hinh dang mat cit
ngang kénh dé tinh toan trong mo hinh:
+ Mt cat ngang tiéu chuan: Gom c¢6 cac mat cit: hinh tron, hinh tam giac,
hinh vuéng, hinh chit nhat va hinh thang véi cac hé s «, m twong Gng.
+ Phuong phap mit cét ngang 8 diém.
2.2.5.4. Phuong phap Modified Puls
Cho t6i nay, hé phuong trinh Saint- Venant chua c6 10i giai tong quat bang
biéu thirc giai tich, ma chi c¢6 cach giai gan ding. Co hai hudng tim 1oi giai gan
ding ctia h¢ phuong trinh ndy, mdt 1a cac phuong phéap thuy dong luc, hai la cac
phuong phéap gian hoa. Phuong phap Modified Puls (Chow, 1964) thudc cach giai
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gian hoa, theo phuong phip ndy nguoi ta dung phuong trinh cin bang nudc thay
cho phuong trinh lién tuc (2.34), dung phuong trinh lugng trir thay cho phuong
trinh dong luc (2.31). Phuong trinh cin bang nudc viét cho doan song bat ky 1a:

aw

C-=0.-0, (2.58)

Néu luong nhap khu giira q = 0, ta c6 dang sai phan:

Qtl +Qt2 _ le +Qd2 = W2 _VV] (259)

2 2 At

Voi:  Qq, Qp 1a luu lugng tram trén & dau va cudi thoi doan At
Qu1, Qqz 12 Tuu lugng tram dudi & dau va cudi thoi doan At
Wi, W, thé tich nude cua doan song & dau va cudi thoi doan tinh toan At
Phuong trinh luong trit:

W=1(Qq Q) (2.60)

Phuong trinh (2.60) biéu thi quan h¢ giita lwong trir ciia doan song W vdi luu
lugng chay vao Q, va luu lugng chay ra Qq . Néu xé4c dinh duoc quan hé ham ) nay
thi ta c6 thé tinh dugc gia tri luu lugng chay ra tai cudi thoi doan Qg khi biét cac
gia tri luu lugng chay vao: Qq, Qu, Qp. Noi cach khéc, ta dy bao duoc luu lugng

chay ra voi thoi gian dy kién 1a Ar.

Nhu thé, dang 1& phai giai hé phuong trinh Saiint- Venant, ta thay bang giai
hé phuong trinh (2.58), (2.60) don gian hon.

Dién toan Puls cai tién duoc tinh todn bang cach cung cip quan hé luong trix
v6i luu luong ra 1a dau vao truc tiép cia mo hinh HEC- HMS. Quan hé nay c6 thé
ldy duoc tir viéc nghién ctru thanh phan nudc hodc viéc phan tich thily luc khac cia
song hay ho.

S6 liéu luong trit va luu lugng ra ding trong phuong phéap co thé tinh toan tir
cac dic tinh kénh. Chuong trinh sir dung mit cit ngang 8 diém dic trung cho doan
song dién toan. Luu luong ra duoc tinh tir d6 sau binh thudng dung phuong trinh

Manning. Lugng trit chinh 1a dién tich mit cit ngang 8 diém ldy doc theo song. Gia
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tri lugng trir va luu lugng dugce tinh voi cac muc nude khac nhau bat dau tai diém

thap nhit trén mat cit ngang t6i myuc nude 10n nhét xac dinh.

2.2.5.5.  Phiwrong phdp dién todn Lag

Pay la phuong phéap dién toan Iii don gian nhét trong mé hinh HEC- HMS.
Phuong phép niy quan niém rang: lii & thugng luu s& truyén nguyén ven vé ha luu
sau mot khoang thoi gian tré nao d6. Dong chay khong bi suy yéu va hinh dang ciia

n6 ciing khong bi thay ddi trong qua trinh chay truyén.

Puong qué trinh 1ii & tram dudi duge tinh theo biéu thic sau:

0 - {It ......... t< Zag} (2.61)

trong do:

Q; 1a tung d6 dudng qua trinh dong chay & tram dudi trong thoi gian t
I; 1a tung d0 duong qua trinh dong chay ¢ tram trén trong thoi gian t
lag 1a thoi gian tré

Phuong phap nay 1a dang dic biét cua cac phuong phap khac, két qua cia né
s& gibng cac phuong phap khac néu ta chon lua cac thong sb cua cac phuong phap
nay can than. Vi du: trong phuong phap Muskingum, ta chon X= 0.5 va K= A¢ thi
duong qua trinh dong chay tinh toan & tram trén s& bang tram dudi v6i thoi gian tré

la K.

Tir dudng qua trinh thuc do, ta c6 thé ude luong thoi gian tré 1a khoang thoi
gian nam gitra hai dinh cta 2 dudng qua trinh luu luong tram trén va tram dudi trén

bicu do.

2.2.5.6. Dién todn hé chira.

Dién toan ho chira trong mé hinh HEC-HMS st dung phuong trinh luong
tri:
AS
Iavg - Qavg = E (2'62)
Trong do:

I4: luu lugng chdy vao trung binh trong khoang thoi gian tinh toan
O luu luong chay ra trung binh trong khodng thoi gian tinh toan
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AS: su thay doi luong trix

Véi phép xap xi gan ding, phuong trinh 2.62 ¢ thé dugc viét nhu sau:

Iz _1z+1 _ Qz _Qm _ St+1 _Sz (2 63)
2 2 At '

V6i t chi s thoi gian tinh toan, I, va I, 13 luu lugng dong vao dau va cubi
thoi doan tinh toan. Q; va Qg 1a luu Iugng dong ra dau va cudi thoi doan tinh toan.

S, va Sy gia tri luong trit twong tng. Cong thirc 2.63 ¢6 thé dwoc bién doi nhu sau:

28, ) 25,
(Bevg |-t 04 Bi-0] o

Tat ca cac s6 hang & vé phai ciia phuong trinh 2.64 da biét; I, va I, 1a tung
dd cua qua trinh dong chay vao, hodc co thé dugc tinh toan tir cac md hinh mua
dong chay. Q, va S, 1a cac gia tri tai thoi diém dau, tai t = 0, cac gia tri d6 1a didu

kién ban dau, moi budc thoi gian sau sé duoc tinh tir cac gia tri cia budc thoi gian

r A A 2S r A ’ , M A ,
trudc. Nhu vay, s6 hang ( Attﬂ +0,., } c6 thé dugc tinh toan bang cong thuc 2.64.

2.2.5.7. Dién todn diém ré nhdnh.
Phuong phap dién toan tai diém ré nhanh giéng nhu sy chia nhanh ciia con

song va dugc s dung md hinh don gidn tie 1a st dung cong thure lién tuc:
P =1, =0 (265)
Trong do:
0" 1a luu lugng chay vao long dan phia ha luu cta dong chinh tai thoi diémt, 7, 1a

luu lwgng dong chinh phia thuong luu va 9”7 1a luu lugng chay vao dong nhanh.

2.2.5.8. Dién todn diém nhdp luu.
Tuong ty nhu phuong phép dién toan dong chay tai diém ré& nhanh, phuong
phap dién toan tai diém nhap luu ciing sir dung cong thirc lién tuc. Cong thirc dién

todn tai diém nhap luu dugc viét nhu sau:

DI -0,=0 (2.66)
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Trong do: 7, 1a luu lugng cua dong r tai thoi diém t va Q, 12 dong chay ra tir

chd nhap luu tai thoi diém t. cong thic 2.66 dugc viét lai nhu sau:

0=Y1 (267

Tuac 1a dong chay phia ha luu tai thoi diém t bang tong dong chay phia

thuong luu tai thoi diém t.
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CHUONG 3

NGHIEN CUU UNG DUNG MO HINH HEC-HMS TiNH TOAN DIEU TIET
HE THONG HO CHUA THUQNG NGUON SONG HONG

3.1. SO PO HOA HE THONG.

Heé thong ho chira va mang ludi song dugc mod phong trong luan vin 1a mang
song Hong doan tir cac hd thuong ngudn hd Hoa Binh-Yén Bai-hd Thac Ba-Ham
Yén-hd Tuyén Quang dén Ha Noi-Thuong Cat, ngoai ra con 2 séng nhanh 13 song
Bira tinh dén Thanh Son va song Phé Pay tinh dén Quang Cu. So dd dugc xdy
dung (hinh 3.1) dya vao tinh hinh s6 litu dong chay tai cac tram trén cac song thu

Q dén
Tuyén Quang

thap dugc. VYén Bai VHém Yén

: Ho

) 1 Tuyén Quang
Q dén :

Hoa Binh

R Thanh Son
Ho
Hoa Binh

oey] SuQs

Hoa Binh ,
(Bén Ngoc) S. Biral

Song ba ‘

Keyp 3ugs

Quéng Cw
v Vu Quang
‘ Song Lo
S. Pho Day
K7 Son Tay
Ghi chu
] Dong chay dén hd
Hb chra

Thuwong Cat

V Tram TV do lwu lwong
O Tram TV do muwc nwéc

@ Ngi ba song

Hinh 3.1 So d6 hoa hé thong ho chira va mang luéi song Hong
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Can ¢ vao vi tri cac hd chua, cac tram thiy van trén song Pa, song Thao,
Song Lo, song Chay, song Hong, song Pudng, luin vin da lya chon cac bién trén
ciia so dd 1a; dong chay vao hd Hoa Binh (trén séng Pa), Thanh Son (trén song
Bira), Yén Bai (trén song Thao), dong chay vao hd Thac Ba (trén song Chay), Ham
Yén (trén song Lb), dong chay vao hd Tuyén Quang (trén song Gam) va Quang Cu
(trén song Pho Day). Bién dudi dé kiém chimg mé hinh 1a 2 tram Ha ndi (trén song

Hong) va Thuong Cét (trén song Dudng).

Bang 3.1 Bang thong ké khoang cach cac doan song.

TT Tén vi tri Khoa?ngl)cach Song
1 | Ho Hoa Binh — NB (S.D4, S.Thao) 49.0 Pa
2 | Yén Bai — NB (S.ba, S.Thao) 92.0 Thao
3 | Thanh Son — NB (S.P4, S.Thao) 49.5 Bira
4 | Ho Thac Ba — NB (S.Ld, S.Chay) 27.0 Chay
5 | Ham Yén — NB (S.L, S.Gam) 28.0 Lo
6 | Hb Tuyén Quang — NB (S.L0, S.Gam) 65.0 Gam
7 | NB (S.Ld, S.Gam) — Ghénh Ga 5.0 Lo
8 | Ghénh Ga — NB (S.Ld, S.Chay) 45.0 Lo
9 | NB (S.Lb, S.Chay) — Vu Quang 12.5 Lo
10 | Vu Quang — NB (S.Thao, S.L0) 43.5 Lo
11 | Quang Cu — NB (S.Thao, S.Ld) 30.0 Pho Day
12 | NB (S.P3, S.Thao) — NB (S.Thao, S.L) 12.0 Thao
13 | NB (S.Thao, S.Lb) — Son Tay 15.0 Hong
14 | Son Tay — NB Pudng 39.5 Hong
15 | NB Pudng — Thugng Cat 1.5 Hong
16 | NB Pudng — Ha Noi 5.0 Hong

Trong HEC-HMS, md hinh mang duoc dinh nghia boi cac diém ngudn
(Source), cac nut hop luu (Junction), cac hd chira (Reservoir), cac diém phan luu
(Diversion) va dugc lién két véi nhau boi cac doan song (Reach).

So db dién toan ciia hé thong gdm 5 nhanh nhap luu va 1 nhanh phan luu:

- Nhanh tir hé Hoa binh dén ngi ba Trung Ha trén song Da

- Nhanh tir Yén Bai dén ng ba Trung Ha trén song Thao, nhap v&i nhanh song Da
sau d6 chay vé Viét Tri.

- Nhanh tir H5 Thac Ba dén ngi ba song Chay va song Lo.

- Nhanh tir Him Yén dén ngi ba song Lo va song Gam.
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- Nhanh tir hd Tuyén Quang dén ngi ba song L6 va song Gam. Sau d6 dién toan
qua tram Ghénh Ga vé ngi ba séng Chay va song Lo, sau d6 dién toan qua tram
Vu Quang vé ngi ba Viét Tri.

- Nhanh phan luu duogc dién toan tir ngd ba Viét Tri qua tram Son Tay vé Tram Ha
Noi1 va Thuong Cat.

Khoang cach giita cac doan dién toan duoc théng ké trong bang 3.1
3.2. THU THAP VA CHINH LY SO LIEU.

Can cr vao yéu cau so liéu dau vao ctia mé hinh va tinh hinh s liéu thyc té tai
cac tram Thuy van trong khu vuc nghién ctru, luan van da thu thap va xu ly s6 liéu.
3.2.1 S6 liéu thiy vin.

S6 lidu sir dung 14 s6 liéu dong chay mua can tir 01/01 dén 31/05 nim 2008
va 2009. Yéu cau sb liéu dau vao ciia méd hinh gérn luu Iugng tai cac bién trén, cac
tram & khu gitra va cac tram ha luu. Theo yéu cau do, sb liéu luu lugng trung binh

ngay tai cac tram thu thap duoc li¢t ké trong bang 3.2, bang 3.3

Béng 3.2 Bang thong ké cac tram thily vin & bién trén.

TT Tram Song Thoi gian
1 Luu lugng dén hd Hoa Binh Pa 81;8}2882 : g};gzgggg
o ‘ 01/01/2008 = 31/05/2008
2 | Hoa Binh (Bén Ngoc) ba 01/01/2009 + 31/05/2009
o 01/01/2008 = 31/05/2008
3 | YenBal Thao | 1 101/2009 = 31/05/2009
, 01/01/2008 = 31/05/2008
4 | Thanh Son Bua 01012009 = 31/05/2009
o q 01/01/2008 = 31/05/2008
> | Luu lugng dén ho Thic Ba Chay 1 01012009 = 31/05/2009
o , 01/01/2008 = 31/05/2008
6 | Luu luong ra ho Thc Ba Chay 1 01/01/2000 = 31/05/2009
o ) 01/01/2008 = 31/05/2008
7 | Ham Yen Lo 01/01/2009 + 31/05/2009
o ) 01/01/2008 = 31/05/2008
8 | Luu lugng dén ho Tuyén Quang Gam 01/01/2009 = 31/05/2009
e ) 01/01/2008 = 31/05/2008
9 | Luu luong ra ho Tuyén Quang Gam 01/01/2009 = 31/05/2009
7 1 01/01/2008 = 31/05/2008
10| Quang Cu Pho DAy | 11012009 = 31/05/2009
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Trong d6, thoi gian tir 01/01/2008 + 31/05/2008 dung dé hiéu chinh mé hinh,
thoi gian tir 01/01/2009 = 31/05/2009 ding dé kiém dinh mé hinh

S liéu tai cac tram & khu gitta va ha luu dung dé kiém tra & cac doan song
dién toan dugc thong ké trong bang 3.3

Bang 3.3 Bang thong ké cac tram thily vin ¢ khu giita va ha luu.

TT Tram Song Thoi gian

|G Ga | L5 o100 - s10300
2 | VeQume | Lo | oioig0s - si0o00
| SnTay | e | 01ioinogs £ 3105009
¢ |ENe | e | g1 s
5 | Thumg Cat | Buboe | 01101 - 311092009

3.2.2 S6 liéu dic trung hd chira. [5]

S6 lidu dic trung cua 3 hd; Hoa Binh, Thac Ba va Tuyén Quang dugc théng

ké trong bang 3.4, bang 3.5, bang 3.6

Bang 3.4 Quan hé Z ~ V ~ F hd Tuyén Quang

TT| Z (m) |V (10°’m’) |F (10°m*) | TT| Z (m) |V (10°m”) | F (10°m?)
1] 392 0 0 13| 100 | 973000 | 4835
2| 45 1000 11 14| 105 | 1235000 | 5630
31 50 3000 127 | 15| 110 | 1534000 | 6057
4| 55 11000 202 [16] 115 | 1875000 | 7281
51 60 26000 391 [ 17| 120 | 2260000 | 8149
6| 65 52000 685 | 18| 125 | 2693000 | 9154
71 70 98000 1155 [ 19| 130 | 3183000 | 10475
8| 75 | 171000 | 1773 |20| 135 | 3736000 | 11673
9 | 80 | 273000 | 2319 |21 ] 140 | 4351000 | 12933
10| 85 | 402000 | 2880 |22 145 | 5027000 | 14116
11| 90 | 561000 | 3471 |23| 150 | 5765000 | 15410
12| 95 | 750000 | 4105
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Bang 3.5 Quan hé Z ~ V ~ F hd Thac Ba

TT| Z (m) |V (10°m>)| F (10°m?) |TT|Z (m) |V 10’°m’) |F (10°m?)
1] 20 0 0 6 | 50 | 1337800 | 159700
2| 30 16500 5000 7 | 55 | 2250500 | 206300
3| 35 81100 23100 | 8 | 60 | 3395600 | 252400
4 | 40 | 273800 56100 | 9 | 65 | 4766200 | 296400
51 45 | 675600 | 106900 |[10| 70 | 6355800 | 340000

Bang 3.6 Quan hé Z ~ V ~ F ho Hoa Binh
TT|Z (m)|V (10°'m’) |F (10’m?) | TT|Z (m)|V (10°’m’) | F (10°m")
1| 25 | 322000 1930 | 9 | 104 | 7420000 | 17350
2] 50 | 1222000 | 5580 |10 110 | 8520000 | 18650
3 75 | 3215000 | 10620 [11] 115 | 9450000 | 19830
41 80 | 3800000 | 11900 |12 120 | 10480000 | 21750
5 85 | 4360000 | 13200 |13 ] 125 | 11526000 | 23770
6| 90 | 5089000 | 14470 [14] 135 | 14007000 | 25850
71 94 | 5700000 | 15200 [ 15| 150 | 19005000 | 39680
8 | 100 | 6634000 | 16400
3.2.3 Chinh Iy s liéu.

S liéu luu luong trung binh ngay tai cac tram thity van duoc iy theo sb liéu

thuc do.

Mo hinh dién todn hd chira (m6 hinh Specified Release) c¢6 han ché 1a khong
dua duoc vao mot sd thanh phan trong phuong trinh can bang hd chtra nhu Béc hoi

va mua khu gitta. Nén luan vin 1ay s6 liéu luu luong dén cac hd do Trung tam dy

béo Trung wong cung cap va duoc xtr Iy nhu sau:

Qden

Trong do:

= chuongluu + Qkhugiua

- Qtonthat

Ouen 12 Twu lwong dén hod

3.1)

O huonguu 12 Turu Twong & tram thuong luu

Olhugiug tinh tir lvong mua khu gitra

Qtonthat = Qbochoi + cham
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Luu lugng ¢ tram thugng luu ddi voi hoé Hoa Binh 1a Tram Ta Ba (song ba),
dbi v6i ho Thac Ba 1a tram Bao Yén (song Chay), d6i v6i hd Tuyén Quang 13 tram

Bic Mé (song Gam) va tram Pau Pang (song Nang).

Luong mua khu gitra dugc tinh tir cac tram khi twong, thiy van va céc tram
do mua xung quanh ho, théng ké trong bang 3.7.

Luong bdc hoi duge tinh tir cac tram do bdc hoi xung quanh hd, thong ké
trong bang 3.7. Lugng thdm duoc 13y theo gia tri ¢d dinh dwoc thong ké trong bang

3.7.

Béng 3.7 Bang thong ké cac tram do mua, boc hoi, lugng tham cua cac hd

Tén tram Lwong

Tén ho Tén tram do mua do bbe hoi thAm

Ta B, Van Yén, Ta Hoc, Moc Chau, | Tram do boc | 5m’ /thang
Son La, Phu Yén, Co Noi, Yén Chau, | hoi trén long

Hoa Binh . ‘ .
Thuan Chau, Chiéng Mai, Ta Nang, ho
Km22, Km46, Ban Chiéng, Hoa Binh
Bao Yén, Thac Ba, Lao Cai, Muong Bao Yén
Thac Ba

Khuong, Bac Ha, Hoang Su Phi

Bao Lac, Bic Mé, Pau Ping, Na
Tuyén Quang | Hang, Chiém Hoa, Méo Vac, Pong
Van, Yén Minh, Cho ra

Luu luong ra khoi hd; dbi véi hd Hoa Binh léy s6 liéu luu luong cia tram
Bén Ngoc, d6i v6i hd Thac Ba va hd Tuyén Quang lay s liéu tinh toan luu luong

qua dap cia nha may.
Ngoai ra md hinh con tinh dugc muc nude tai cac tram thong qua duong
quan h¢ Q = f(H) thuc do.
3.3. DPIEU KIEN BIEN VA DIEU KIEN BAN DAU.
Trong md hinh HEC-HMS, phéan dién toan ho chira va dién toan trong céc
doan song thi diéu kién bién 1a duong qua trinh luu lugng dén cac hd chira va
duong qua trinh luu lugng do dac tai cac tram thiy van ¢ thuong luu, dugc so dd

hoa trong moé hinh thong qua céc diém ngudn (Source). Piéu ki¢n ban dau dugc su
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dung trong mo hinh dién toan 1a muc nuéc hoic dung tich ho tai dau thoi doan tinh

toan.

Céc diéu kién bién trong khu vuc nghién ciru bao gdm; dudng Q~t dén hd Hoa
Binh, ho Thac Ba, hd Tuyén Quang, dudong Q~t tai cac tram Yén Bai, Thanh Son,
Ham Yén, Quang Cu.

Céc diéu kién ban dau trong khu vuc nghién ctru bao gom muc nudc cua 3 ho

Hoa Binh, Thac Ba, Tuyén Quang & dau thoi doan tinh toan.
3.4. HIEU CHINH MO HINH.

3.4.1. Lua chon mé hinh.

a) lwa chon mo dun dién toan ho chira.

Trong HEC-HMS cung cap 3 mé dun dién toan hd chira; mo dun dong ra
theo dang quan hé (Outflow Curve), moé dun dong ra theo dang cau trac (Outflow

Structures) va mé dun theo 1y thuyét (Specified Release).

Mo dun Outflow Curve chi phi hop voi dang hd chira v6i dong ra khong c6
su dicu khién ctia con ngudi, tuy nhién trong thuc t& dong ra ciia 3 hd nghién ctru
trong luan van déu co sy diéu khién cta con ngudi. M6 dun Specified Release da
khic phuc duge diéu nay bang cach cho phép dua vao mé hinh dudng qua trinh Q~t
ctia dong ra dé tinh toan can bang hd chira. Nhung nhugc diém cua 2 phuong phap
nay la khong dua dugc thanh phan bdc hoi va ton that dé tinh toan can bang ho

chtra.

M6 dun Outflow Structures, c6 thé no6i 1a moét mo hinh kha dé‘ly du va hoan
chinh cho bai toan can bang hd chira. Trong mé hinh nay cho phép dua duoc cau
triic cia dap nhu; hinh dang cac ctra x4 mat, cira xa day chiéu cao dap va dua duogc
thanh phan bbc hoi va t6n that vaio mo hinh dé tinh toan can bang hd chira. Tuy
nhién, trong khudn kho cta luan vin khong cé sb liéu ctia nha may vé qua trinh diéu
khién cta cac cira x4, nén md hinh khong thé tinh duoc luu luong qua céc cira xa
do.

Do vay luan van chon mo6 dun Specified Release dé dién toan hd chtra va dé

ap dung mo dun nay tac gia da xir Iy sb liéu dau vao duoc trinh bay ¢ muc 3.2.3
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b) Ilua chon mé dun dién todn trong séng.

Nhur d3 trinh bay & chuong 2, trong HEC-HMS ¢6 5 m6 hinh dién todn dong
chay trong song; md hinh séng dong hoc (Kinematic Wave), mo hinh Muskingum,

mo hinh Muskingum-Cunge, m6 hinh Modified Puls va mé hinh Lag.

M&i mé hinh c¢6 nhitng wu diém va nhuge diém riéng. Trong khuén khé cua
luan van 1a dién toan dong chay trong séng trong thoi gian mua kiét, toc do truyén
song 1t khong thay ddi nhiéu. Do dé trong ludn vin, khi dién toan dong chay trong
cac doan song tac gid da chon mo hinh Lag, vi m6 hinh Lag don gian, hi¢u chinh

thong s6 nhanh ma van cho két qua tot.
3.4.2. Hiéu chinh thong s6 mé hinh.

S6 liéu dung dé hiéu chinh mo hinh 1a chudi s6 liéu dong chay tir 01/01/2008
dén 31/05/2008.

Trong khuén khé cua luan van chi nghién ctu khu vyce tr 3 hd Hoa Binh, hd
thac Ba va ho tuyén quang vé dén tram thily van Ha Noi. Mt khac, dién toan dong
chay trong cac doan song 1a mo hinh Lag, nén chi hiéu chinh thong sb thoi gian tré

(lag) cho tirng doan song.

Céc doan song dién toan trong so dd tinh khong du tram do, tirc 13 khong c6
duong qua trinh dong vao va dudng qua trinh dong ra & mdi doan sdng. Do vay, luc
dau wdc lugng thoi gian tré (lag) dua vao khoang cach giita cac doan song, sau do
dua vao md hinh va tién hanh hiéu chinh thong s6 nay bang phwong phap thir sai.
So sanh duong qué trinh dong chdy tinh toan voi duong qua trinh dong chay thuc
do va danh gia d6 hitu hiéu ctia md hinh bang chi tiéu Nash. Két qua hiéu chinh
thong sb thoi gian tré (lag) cho cac doan song duoc thong ké & bang 3.8, do hitu
hi€éu cia mo6 hinh dugc thong ké tai bang 3.9.

Két qua hi€u chinh mo hinh cho théy; tai 3 hd chua (h6 Hoa Binh, Thac Ba,
Tuyén Quang) dugc trinh bay trong hinh 3.2 dén hinh 3.4 va trong bang 1.1, 1.2, 1.3
phu luc 1 qua dé co thé thiy duong muc nude hd tinh toan phu hop véi duong muc
nude ho thue do. Con két qua dién toan tai cac doan song duoc trinh bay tai hinh

3.5,3.6,3.7,3.8,3.9 va trong bang 1.4 phu luc 1.
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Bang 3.8 Két qua hiéu chinh thong s thoi gian tré lag

Khoing
TT DPoan song dién toan Song cach Lag (Min)
(km)
1 | HO Hoa Binh — NB (S.P4, S.Thao) ba 49.0 720
2 | Yén Bai — NB (S.Pa, S.Thao) Thao 92.0 1320
3 | Thanh Son — NB (S.Pa, S.Thao) Bira 49.5 1080
4 | HO Thac Ba — NB (S.L9, S.Chay) Chay 27.0 600
5 | Ham Yén — NB (S.L6, S.Gam) Lo 28.0 600
6 | HO Tuyén Quang — NB (S.L6, S.Gam) Gam 65.0 1000
7 | NB (S.Ld, S.Gam) — Ghénh Ga Lo 5.0 80
8 | Ghénh Ga — NB (S.Lb, S.Chay) Lo 45.0 720
9 | NB(S.L6, S.Chdy) — Vu Quang Lo 12.5 200
10 | Vu Quang — NB (S.Thao, S.L0) Lo 43.5 720
11 | Quang Cu — NB (S.Thao, S.L06) Pho Pay 30.0 600
12 | NB (S.Pa, S.Thao) — NB (S.Thao, S.L6) Thao 12.0 200
13 | NB (S.Thao, S.L6) — Son Tay Hong 15.0 260
14 | Son Tay — NB Pudng Hong 39.5 720
15 | NB Pudng — Thuong Cét Hong 1.5 30
16 | NB Pudng — Ha Noi Hong 5.0 100

Béng 3.9 Két qua d6 hiru hidu khi hiéu chinh mé hinh theo chi tiéu Nash

TT | Tén tram Nash
1 | Ghénh Ga 0.91
2 | Vu Quang 0.85
3 | Son Tay 0.90
4 | HaNodi 0.83
5 | Thuong Cat 0.78

Qua d6 c6 thé thiy, ndi chung vé dang duong qué trinh luu lwong va muc

nudce tinh toan va thuc do 1a phu hop, két qua danh gia theo chi tiéu Nash kha tdt tir

0.78 dén 0.91. Tuy nhién, vé tong luong dong chay tai cac tram kiém tra & khu gitra

va tai 2 tram Ha Noi, Thuong Cat déu thiéu hut. Van dé nay la do lugng gia nhap

khu giita & cac doan song tir thugng luu vé ha luu chwa dugc xét dén day di.
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3.5. KIEM NGHIEM MO HiNH.

S6 liéu dung kiém nghiém mo hinh 13 chudi s6 liéu luu lugng tai céc tram tur
01/01/2009 dén 31/05/2009. Vi bd thong s6 da lua chon cho cac doan song nhu &
bang 3.7, két qua dién toan tai 3 hd chua duoc trinh bay tai hinh 3.10 dén hinh 3.12
va bang 2.1, 2.2, 2.3 phu luc 2. Két qua dién todn & cac doan song duoc trinh bay tai

hinh 3.13 dén hinh 3.17 va bang 2.4 phu luc 2. P9 hiru hiéu cua kiém nghiém mo

hinh tinh theo chi tiéu Nash dugc thdng ké tai bang 3.10.

Béng 3.10 Két qua do hiru hiéu khi kiém nghiém mé hinh theo chi tiéu Nash

TT | Tén tram Nash
1 | Ghénh Ga 0.91
2 | Vu Quang 0.93
3 | Son Tay 0.97
4 | HaNoi 0.91
5 | Thugng Cat 0.93

Két qua kiém nghiém mé hinh ciing cho thiy; két qua dién toan tai 3 ho rat tdt,
két qua dién toan tai cac doan song vé dang dudng qua trinh luu lugng tinh toan va
thuc do 1 phu hop, két qua danh gid mo hinh theo chi tiéu Nash rat tdt tir 0.91 dén

0.97. Con vé tong lugng dong chay tai cac tram kiém tra & khu giita va tai 2 tram

Ha Noi, Thuogng Cat van thiéu hut.
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3.6. PANH GIA VAI TRO CUA CAC HO CHUA TRONG MUA KIET.

C6 thé sir dung HEC-HMS dé khoi phuc dong chay sau hd chira va tir d6

danh gia vai tro cua cua cac ho chira thugng ngudn song Hong trong mua kiét.

Trong thoi gian mua kiét, doi voi cac ho chira, ngoai nhi¢m vu phat dién con

phai didu tiét chéng han cho ha du, cung cép nudc tudi cho nganh Nong nghiép.

Bang 3.11. Lich thoi vu vu chiém xuan & dong bang song Hong [5]

Lua chiém

Thoi doan Tur ngay Pén ngay | SO ngay
Lam dat - Gieo cay (Lam 4i) 20/1 9/I1 20
Cay- bé nhanh 10/11 17/111 35
D¢ nhanh — Lam dong 18/111 17/1IV 30
Lam dong- Trd bong 18/1V 23/V 35
Trd bong — Chin vang 24/V 23/VI 30

Cay mau

Gieo—Moc 3 1a 10/11 24/11 15
3 14- Trd co 25/11 24/1IV 60
Trd co-Chin sita 25/1IV 24/V 30
Chin stra- chin vang 25/V 8/VI 15

Hién nay, dé chéng han cho ha du trong thoi ky mua kiét, thi muc nudc tai
Ha Noi duy tri tir 2.3 m dén 2.5 m (di v6i vu chiém xuan niam 2010 d& nghi 1a
2.2m). Sé lidu thuc do va két qua tinh toan ctia nim dung dé hiéu chinh mé hinh
(nim 2008) va nam dung dé kiém nghiém mo hinh (ndm 2009) trong thoi gian diéu

tiét, g véi muc nudc tai Ha Noi > 2.2 m, duoc thdng ké tai bang 3.12 va 3.13.

Dé thiy 16 vai tro diéu tiét ciia 3 ho chira thuong ngudn séng Hong anh
huong dén muc nudc tai Ha Noi trong thoi ky mua kiét, luan vin da tinh toan va so
sanh két qua giira dong chay tai tram Ha Noi c6 su diéu tiét ciia 3 hd chira va dong
chay ty nhién. Két qua dugc trinh bay tai hinh 3.18 va 3.19.

Tir két qua duoc thong ké tai bang 3.12 va 3.13 thay rang; ddi voi nam 2008,
luu lugng tinh toan théip hon luu lugng thuc do tr 82 dén 227 m’/s, dan dén muc
nudc tinh toan thép hon muc nuée thue do tir 0.29 dén 0.53 m. Nam 2009, luwu
lugng tinh todn thép hon luu lugng thuc do tur 8 dén 248 m’/s, din dén muc nudc

tinh toan thép hon muc nuée thue do tir 0.01 dén 0.39 m
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Bang 3. 12.Két qua tinh toan va thuc do tram Ha Noi ting voi H > 2.2 m nam 2008

Théi gian Qtl’nl13toén chLgc do | Htinh toan | Hthwc do
(m’/s) (m’/s) (m) (m)
19-Jan-08 950 1160 1.85 2.34
20-Jan-08 1310 2.12 2.58
21-Jan-08 1185 1390 2.23 2.71
22-Jan-08 1159 1330 2.18 2.62
23-Jan-08 1083 1240 2.06 2.48
24-Jan-08 986 1180 1.91 2.38
25-Jan-08 926 1080 1.82 222
26-Jan-08 951 1100 1.86 2.24
27-Jan-08 973 1200 1.89 2.41
03-Feb-08 973 1140 1.89 2.32
04-Feb-08 1360 2.2 2.67
05-Feb-08 1202 1380 2.25 2.70
06-Feb-08 1054 1140 2.02 2.31
28-Feb-08 1062 1150 2.03 2.33
29-Feb-08 1181 1340 2.22 2.64
01-Mar-08 1058 1140 2.03 2.32
05-Mar-08 976 1110 1.9 2.27

Bang 3.12.Két qua tinh toan va thuc do tram Ha Néi ing véi H > 2.2 m nam 2009

Thei gian Qtinhstoén chus’c do | Htinh toan | Hthwc do
(m’/s) (m’/s) (m) (m)
20-Jan-09 1131 1260 2.14 2.34
21-Jan-09 1099 1280 2.09 2.37
22-Jan-09 1075 1190 2.05 2.23
23-Jan-09 1093 1220 2.08 2.27
24-Jan-09 1114 1240 2.11 2.30
04-Feb-09 1262 1270 2.34 2.35
05-Feb-09 1347 1360 2.47 2.49
06-Feb-09 1355 1490 2.48 2.67
07-Feb-09 1279 1450 2.37 2.61
08-Feb-09 1191 1330 2.23 2.44
09-Feb-09 1234 1290 2.29 2.39
10-Feb-09 1372 1450 2.50 2.62
11-Feb-09 1317 1480 2.43 2.66
12-Feb-09 1044 1210 2.00 2.26
20-Feb-09 1103 1330 2.09 2.44
21-Feb-09 1094 1290 2.08 2.38
22-Feb-09 962 1190 1.87 2.23
15-Apr-09 1022 1220 1.97 2.27
16-Apr-09 962 1210 1.87 2.26
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Theo két qua nghién ciru [5], trong nhiéu nim hd Hoa Binh dong vai tro
quan trong trong vi¢c chéng han cho ha du véi sy hd tro cua hd Tuyén Quang, con
tac dong ctia hd Thac Ba 1a khong dang ké. Do vay, trong cac giai doan diéu tiét
nham chdng han cho ha du, hd Hoa Binh c6 ngay xa voi luu lugng trung binh ngay
1én dén 945 m’/s (ndm 2008) va 1544 m’/s (nam 2009), hd Tuyén Quang xa véi luu
lwong trung binh ngay 1én dén 914 m’/s (ndm 2008) va 395 m’/s (ndm 2009), trong
khi d6 luu lvong dam bao hd Hoa Binh 1a 600 m*/s va hd Tuyén Quang 1a 135 m?/s.

Qua két qua tinh toan thy rang; néu dong chay dong chay tu nhién, khong
c6 su diéu tiét ctia hé thdng hd chira thugng ngudn song Hong, thi muc nude tai Ha
Nbi trong mua kiét rat thip (dudi 2 m). Khi c6 diéu tiét ciia hé thong hd chia, thi
muc nudc tai Ha N§i nang 1én tir 0.42 dén 1.52 m (ndm 2008) va tu 0.33 dén 1.26 m
(nam 2009).
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Hinh 3.18 Puong qué trinh myc nude Tram Ha Noi nam 2008
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Hinh 3.19 Buong qué trinh myc nude Tram Ha Noi nam 2009

3.7. MOT SO NHAN XET.

Vé mit 1y thuyét, mé hinh HEC- HMS hoan toan c6 thé st dung dé tinh toan
diéu tiét hé théng hd chura thuong ngudn song Hong 1am co s& cho viée xay dung
quy trinh van hanh hé thong mua kiét. M6 hinh c6 thé dién toan trén doan song bét
ky voi 5 md dun c6 sin, mo hinh con dién toan duoc & cac diém nhap luu va phan
luu.

Qua két qua hiéu chinh va kiém nghiém mé hinh cho thiy; vé dang duong luu
lugng va myuc nudce tinh toan phu hop véi thuc do tai cac tram ¢ khu gitta va 2 tram
Ha Noi va Thuong Cat. Két qua danh gia mo hinh theo chi tiéu Nash 13 kha tt. Tuy
nhién muc nudc tinh toan thép hon muc nudc thuc do.

Két qua tinh toan cho thiy kha ning diét tiét cia hé thong hod chira thuong
ngudn song Hong, anh hudng cua chung dén myc nudc tai Ha Noi khi so voi dong

chay tu nhién.
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KET LUAN

Sau qué trinh thyc hién ludn van “Nghién ctu ting dung m6 hinh HEC-HMS
tinh toan dicu tiét hé thong hd chira thuong ngudn séng Hong”, tic gia rat ra mot s6

két luan sau:

1. Luan van da phan tich dac diém diéu kién dia Iy tu nhién luu vuc song Héng,
dic biét 1a khu vuc nghién ciu. Tir d6 tim hiéu ché d6 dong chay trén luu vuc
song Hong no6i chung va khu vuc nghién ctru néi riéng.

2. Budc dau tiép can bai toan tinh toan cin bang hé théng hd chira. Tong quan céc
cong trinh nghién ciru trude day vé tinh toan diéu tiét ho chira dé tng dung mo
hinh HEC-HMS vao tinh toan diéu tiét hé thong hd chtra thuong ngudn song
Héng.

3. Luan van di sdu nghién ctru md hinh HEC-HMS va rat ra mot s6 nhan xét sau:

- M6 hinh HEC-HMS 12 m6t mé hinh thiy vin hoan chinh, mé hinh mé ta dy du
cac qua trinh thuy van tir lac mua roi xudng luu vuc dén dong chay ¢ mit cét
cua ra.

- S6 lidu mua dau vao trong cac md hinh mua rao dong chay rat da dang; co thé 1a
s6 liéu tran mua thuc té, co thé sb lieu mua dugc mod phoéng tur cac tran mua
trong qué khu, co thé s liéu mua duoc tinh tir s6 liéu Rada.

- Tuy nhién mé hinh HEC-HMS ¢6 mét s nhuoc diém; trong 2 phuong phap
dién toan hd chira (Outflow Curve va Specified Release) khong dua duge mot sb
thanh phan vao dé tinh can bang hd chira. Trong cac phuwong phap dién toan
dong chay trong séng khong xir 1y dugc cac nhidém dong ¢ ha luu truyén lén
(nhu anh hudng ctia nude vat), khong du doan chinh xac qua trinh Iuu lugng tai
mot bién ha luu, khi c6 su thay ddi 16n vé tée d6 song dong hoc (nhu sy thay d6i
tao nén mot vung ngap i 16n).

4. Phan tich va xtr 1y sb liéu vé mang ludi song, s6 liéu vé ho chira, sb liéu vé dong
chdy tai cac tram thuy van. Xay dung mang ludi tinh toan va co sé du liéu dau

vao cho mo6 hinh HEC-HMS.

5. Ung dung mo hinh HEC-HMS d¢ tinh toan diéu tiét hé théng hd chira thuong

nguon song Hong, anh hudng cua su dicu tiet dén myc nude tai tram Ha Noi.
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6. Két qua tinh toan cho théy; ddi voi két qua dién toan hd chira, dudong myc nudc
hd gitra tinh toan va thuc do 1a kha phu hop. Déi véi két qua dién toan dong
chdy trong song, dang dudng qua trinh luu lugng tinh toan va thuc do 1a kha phu
hop. Panh gia do hitu hiéu ciia mé hinh theo chi tiéu Nash 1 rat cao. Tuy nhién,
luu luong tinh toan thép hon Iuu lugng thuc do dan dén muc nude tinh toan thép
hon myc nudc thyc do. Van dé nay 1a do lugng gia nhap khu giira trén cac doan
song chua duoc dé cap trong ludn vin.

7. Véi két qua da dat dugc, tac gia cho rﬁng M6 hinh HEC-HMS hoan toan c6 thé
duoc 4p dung dé tinh toan su diéu tiét cia hé théng hd chira, anh huong cla sy
diéu tiét dén muc nude ha luu cua bat ky mot khu vue nghién ciru nao (khu vuc
nghién ctru khong bi anh huéng cua thiy tridu).

8. Hudng phat trién cta luan van:

- Tinh toan luu luong tai bién trén bang cac mo hinh mua rao dong chay c6 sin
trong mo hinh.

- Néu ¢6 s6 lidu vé céu tric cac cira xa tai cac hd va qué trinh diéu khién cac ctra
Xa & cac nha may, thi c6 thé ap dung mé hinh Outflow Structures dé dién toan

ho chura.

- Nghién ctru danh gia lugng gia nhap khu giira trén cac doan song dé dua vao mo

hinh dién toan dong chdy trong song.
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