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UNG DUNG MO HINH THUY LU'C MOT CHIEU PANH GIA XU THE
BIEN PONG DONG CHAY KIET LUU VUC SONG MA

Lwong Ngoc Chungl, Tran Viét On®

Tém tit: Song Ma la hé thong song lon phan bo trén lanh thé 2 quéc gia la Céng hoa dan chii
Nhén dan Lao va Viét Nam, ¢é tiém nang rat lom vé dat dai, tai nguyén nuoc, thuy nang, ring va
thuty hal san. Suy giam dong chay kiét la mot trong nhu"ng vén dé nong cua luu viee nay trong nhirng
nam gan dady, ddc biét dwdi sw anh huong ciia bién doi khi hdu. Nghién ciru nay thiét lap mé hinh
thity lwc mot chiéu bang mo hinh Mike 11 dé mé phong va ddnh gid thiee trang va dién bién dong
chay kiét trén luu viee song Ma voi sé liéu cdp nhdt trong vong 35 nam tir 1980 - 2015. Két qua luwu
liwong trung binh mila kiét, trung binh 3 thdng kiét va trung binh thdng kiét nhat tai mot sé vi tri
nhw Cam Thiyy, Ly Nhan, Sét Thén trén ha du song Ma trong cho thdy xu hudng suy gidm dong
chay kiét tai ha du song Ma da dién ra ro rét trong giai doan 2010 - 2015. Bén canh do thi giai
dogn 2000 - 2009 c6 murc luu luong kiét cao nhat trong toan giai dogn tinh todn. Giai dogn kiét
nhdt nam & giai doan 1990 - 2000. Tir nam 1980 - 1989 thi lieu ligng kiét nam trong khodng trung

binh cua toan chuoi mé phong.

Tir khéa: Song Ma, mo hinh MIKE 11, dong chay kiét, quan 1y bén viing tai nguyén nudc.

1. PAT VAN PE

Hién nay hau hét cic qubc gia dang gip dp
Iyc rat 16n dbi voi quan 1y bén vimng tai nguyén
nudc tai cic luu vuc séng véi nguyén nhéan dién
hinh 12 khé khian trong viéc tim giai phap dong
thuan giita cdc bén lién quan dé cin bang giita
muc dich phat trién kinh té- xa hoi va cdc muc
dich khac. Theo nghién ctu cua Nwankwoala
(2014) thi sy tdng truong nhanh vé dan sb, do
thi héa, cong nghiép héa da khién tai nguyén
nuéc di tré nén dé bi suy thodi tai Nigeria va
can phai c6 cdc giai phdp manh mé dé ting
cudng quan Iy bén vimng tai nguyén nudc. Ciing
dbi mat voi thach thire tuong ty thi tai Indonesia
van dé nay con d6i mat véi su that thuong cia
ché @6 thily van va tic dong ciia con ngudi theo
nghién ctru cua Fulazzaky (2014). Hién nay
dudi sy anh huong cua bién d6i khi hau, tinh
hinh s& tram trong thém vé&i nguyén nhan tir sy
thay d0i ctia céc chu trinh thuy vin giy khé
khin trong du bdo, ting tan sd va cuong do cia
1i Iyt va han han tai Viét Nam. Quan ly bén
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viing tai nguyén nudc ngay cang tré nén quan
trong va chiing ta can d6i mgi cong nghé, chinh
sdch va thé ché dé ning cao hiéu qua sir dung tai
nguyén nudc trong dai han, cling nhu dé d6i phé
v6i anh hudng ctia bién d6i khi hau trong tuong
lai. Do d6, viéc tinh todn, md phong va dy dodn
dién bién dong chay kiét va dé xuit dugc cic
phuong 4n duy tri luu lugng nay déong mot vai
trd vO cung quan trong trong viéc ban hanh cic
quyét dinh vé quan Iy bén viing tai nguyén
nudc.

S6ng Mi l1a hé thong song 16n, phan b trén
lanh tho 2 qudc gia 12 Cong hoa dan chu Nhan
dan Lao va Viét Nam, c6 tiém nang rat 16n vé
dat dai, tai nguyén nudc, thily ning, rimg va
thiy hai san. Trung binh mdt nam song Ma tai
ra bién mot tong lugng tir 23-25 ty m’, nhung
phan b khong déu. Trong ba thang mua 1ii tong
luong dong chay chiém téi 17-18 ty m’, trong
khi d6 9 thdng mia kho con lai tong luong dong
chay chi tr 6-7 ty m’ 1am cho min xam nhap
sdu vao long dan giy khé khin cho céc cira lay
nude tir Giang dén Quang Chau, ciing nhu trén
song Len, song Lach Truong. Nguoc lai, trong
mia 1§ myc nudc phan ha du sdng Mi, song
Chu 1én cao gdy khé khin cho cong tic chdng lii
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va tidu thodt ndi dong. Theo nghién ciu cua
Chung (2016) thi nhimg nim gan dy viing ha
du song Ma dang dbi mit voi tinh trang suy
giam dong chay kiét dan dén ha thdp muc nudc
trén cdc trién séng va tinh trang nay ngay cang
nghiém trong. Ciing trong nghi€én cuu cua
Chung ndm 2016 thi lugng mua trong mua kho
lién tuc giam manh, nim sau thip hon nim
trude. Muyc nude trén séng dang c6 chidu huéng
xudng thap dan. Hang nim ving ha du song Ma
thuong bi han ning anh hudng 16n dén san xuat
ndng nghiép, thuy san cling nhu cac nganh kinh
té khic. Tat ca nhimng khé khin do suy giam
dong chay song Ma gdy ra tic dong manh tdi
tién trinh phat trién kinh té xa hoi ¢ ha du.

Trong nghién ctru nay, md hinh thuy luc mot
chiéu Mike 11 s& dugc thiét lap, hiéu chinh va
kiém dinh nham muyc dich mé phong dong chay
kiét trén luu vuc séng Ma. Tong quan dién bién
dong chay kiét luu vuc sdng Ma s¢ dugc md
phong trong vong 35 nam tir 1980 - 2015. Két
qua luu lugng trung binh mua kiét (truong hop
1), trung binh 3 thing kiét (truong hop 2)va
trung binh thing kiét nhét (truong hop 3) tai
mot s6 vi tri nhw Cam Thity, Ly Nhén, Sét Thon
(khu vyc khong bi anh hudng bai thuy tricu)
viung ha du song Ma trong mua kiét cdc nam tu
19802015 dugc mo phong va phan tich.

2. PHUONG PHAP TINH TOAN

2.1 Tong quan vé khu vuc nghién ciru

Séng Ma 1a luu vuc sdng 1on véi tong dién
tich 28.490 kmz, trai rong trén lanh thd cua
Cong hoa dan chu Nhan dan Lao va 5 tinh thudc
Viét Nam la Dién Bién, Son La, Hoa Binh,
Thanh Ho4, Nghé An. Séng Ma gém nhiéu
nhanh s6ng nhap vao dién hinh nhu: Song Chu,
song Am, séng Cau Chay va séng Budi, va ¢6 2
phan luu 1& song Leén va song Lach Truong.
Séng Ma nam trong 2 viing khi hau khéac nhau,
phan thuong ngudn thudc viing khi hau T4y Bac
Bic bd, phan ha du nim trong viing khi hau
viing Béc trung bo. Dién tich luu vuc song Mi
rat 16n, ngudn nudc kha ddi dao. Pham vi tinh
todn ctia nghién ctru nay s& tap trung vao phin
ha du cua luu vuc séng Ma thudc tinh Thanh
Héa (Hinh 1).
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Hinh 1. Mang luoi séng chinh khu vuc
nghién cutu

2.2 Mo hinh thiy lwc Mike 11

Trong nghién cuu nay chiing t6i st dung mo
hinh Mike 11, mo hinh nay rat wu viét trong
viéc tinh todn luu lugng va muc nudc trong hé
thdng thuy luc phuc tap. Hon nira, mo hinh nay
rat thuan tién cho viéc mé ta dong chay qua cic
cong trinh thuy luc, bao gdm ca kha ning md ta
hoat dong cua cac cong trinh. M6 hinh Mike 11
v6i nén tang 13 cdc phuong trinh Saint Venant
nhu sau:

Phuong trinh lién tuc:
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Phuong trinh dong lugng:
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Q : Luu luong (m*/s); a: Hé s6 phan bd luu
tdc:A - Dién tich mat cit udt (mz); g : Gia tdc
trong truong (m/sz); h : Muc nudc so véi diém
méc (m); 7 : thoi gian (s); ¢ : luu lvong nhap luu
doc theo don vi chidu dai(m%s); R : Ban kinh
thuy luc (m); C: hé $O chesy.

Hé s6 nhdm 1a mdt tham sd quan trong dai
dién cho suc can dong chay. N6 anh hudng tdi
cic két qua vé myc nudc va luu luong. Trong
nghién ctru nay hé s nhdm duoc thiét 1ap 1a
0.025 cho tung con sdong dua vao cidc nghién
cuu va cong bd ctia Brunner and Bonner, 2010
va Bricker et al., 2015.
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Mang sdong dua vao tinh toan thuy luc bao
gom toan bd dong chinh va cdc phy luu chinh
cua vung trung, ha du trong luu vuc séng Ma.
Dir liéu dia hinh dugc Vién Quy hoach Thuy loi
khéo sat va thu thap nam 2014.

2.3 Bién ciia mo6 hinh

Trong nghién ctru nay ching tdi st dung tai
liéu luu luong, myc nudc tai cidc nut tor ndm
1980 - 2015 trong miua kiét (thdng I dén théng
V), bao gém:

Bién trén ciia mé hinh: Vi mang song tinh
toan da duogc xac dinh & trén, bién trén cia md
hinh thuy lyc 1a qué trinh luu lugng theo thoi
gian Q= f(t) tai cac vi tri: Song M3 tai Cim
Thuy (F,= 17.500 kmz), Séng Chu tai Cua Dat
(Fiy= 5.708 kmz), Séng Budi tai Thach Lam
(Fy= 1.085 km?), Song Hoat tai Hoa Thuan
(Fiv= 63 km?), Kénh Vich Bic tai cAu Bim Son
(Flv=28,3km?).

Bién dwoi ciia mé hinh: 1a qua trinh muc
nudc theo thoi gian Z=f(t) tai: Cua song Ma:
cua Hoi, Clra sdng Len: cua Lach Sung, Cla
song Lach Truong: cua Lach Truong, Cura song
Can: ctra Can.

Duya trén két qua diéu tra va khao sét trong
nghién ctru nay chuing t6i dua vao bién gia nhép
khu gitra chinh trén luu vyuc sdng Ma voi 15 vi
tri va cdc cong trinh l1dy nuéc doc séng viing ha
du sdng Ma gdm 25 nit. Céc bién luu lugng va
muc nude déu 1a sb lidu thue do va tinh todn do
Vién Quy hoach Thuy lgi, B Nong nghiép va
Phit trién nong thon tinh toan va thu thap (Ra
sodt quy hoach thuy loi luu vuc séng Ma - Vién
Quy hoach Thuy loi, 2015).

3. HIEU CHINH VA KIEM PINH MO
HINH

Mo hinh toan nay dugc hiéu chinh va kiém
dinh véi s6 liéu thuc do tai tram Ly Nhan, Sét
Thon, Giang, Ham Rong, Nguyét Vién, Xuin
Khianh (Ra sodt quy hoach thuy lgi luu vuc
song Ma - Vién Quy hoach Thuy loi, 2015).
Cic thong s6 vé sai sd toan phwong trung binh
(RMSE) va hé sb NASH dugc tinh todn dé
danh gia su chinh xdc cua md hinh. Hi€u chinh
md hinh st dung s6 liéu giai doan tu
17/03/2010 dén 30/03/2010. Kiém dinh mé
hinh tir 10/03/2015 d&én22/03/2015.

Bang 1. Két qua hiéu chinh va kiém dinh

mo hinh
Naim 2010 Naim 2015 -
- Hiéu chinh Kiém dinh
Tram 17/03-30/3 10/03-22/03
RMSE | NASH | RMSE | NASH
LyNhan | 0.09 | 095 | 0.08 | 094
SétThon | 010 | 094 | 0.14 | 0.90
Giang 008 | 09 0.10 | 0.92
Ham Rdong | 0.10 0.90 0.11 | 0 91
Neuyét Vien | 0.13 | 0.89 | 0.12 | 0.90
Xuan Khanh | 008 | 092 | 009 | 093

Bang 1 cho thay két qua hiéu chinh Ia rat t6t
v6i hé s6 RMSE chi tir 0,08 dén 0,13 cho tat ca
cdc vi tri kiém dinh, hé s NASH rét t6t tir 0,89
dén 0,95. Trong Hinh 2 cho thdy qué trinh muyc
nudc gitta thuc do va tinh toan cing xu thé va
sat nhau. Két qua kiém dinh trong bang 3 cho
théy su chinh xdc cia md hinh. Véi sai s6 toan
phuong trung binh chi tir 0,08 dén 0,14, hé s6
NASH kha cao tir 0,90 dén 0,94. Hinh 3 cling
cho thdy su twong quan tét giita két qua thuc
do vél tl’nh toén.
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Hinh 2. Két qua so sdnh myc niede giita tinh
todn va thyc do tqi tram thuy van Giang (ha luu
ngd ba song Ma - song Chu) tir 17/03/2010 -
30/03/2010

Hinh 3. Két qua so sdnh muec nude giika tinh
todn va thuc do tai tram thuy van Giang (ha luu
ngd ba song Mda - song Chu) tie 10/03/2015 -
22/03/2015.
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Vé6i két qua hiéu chinh va kiém dinh nhu
trén, mo hinh todn cho thay su tin cdy vé két qua
tinh todn.

4. KET QUA VA THAO LUAN

Tir md hinh Mike 11 da duoc thiét lap va
hiéu chinh, kiém dinh & trén, chiing t6i tinh todn
ché do thuy luc dong chay mua kién cho toan bo
Iuu vuc song Ma véi chudi s liéu tir nam 1980
dén 2015 theo céc truong hop khdc nhau dé
danh gia dién bién dong chay trén hé thong song
trong thoi gian nay.

Cic truong hop tinh todn gom c6:

- Truong hop 1: Dong chdy trung binh mua

kiét.

- Truong hop 2: Dong chay trung binh 3

thang kiét nhat.

-Truong hop 3: Dong chdy trung binh thing

ki¢t nhat.

Hinh 4, 5 va 6 thé hién két qua tinh todn cho
3 truong hop trong giai doan tir 1980 - 2015 tai
tram thuy van Cadm Thiy, Ly Nhéan va Sét Thon,
day la nhitng vung khong bi anh hudng bdi thuy
triéu va phu thudc cha yéu vao luu lugng dén tai
tram thiy van Cam Thay. Céc gid tri luu lugng
kiét nhét, trung binh va cdc khoang giao dong
ung voi cac truong hop dugc xac dinh, danh gia
va phan tich. Hinh 7 thé hién dién bién luu
lugng nho nhat tir 1980 - 2015 tai 3 tram thuy
van trén.
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Hinh 4. Dién bién luu lirong trung binh mia kiét,
trung binh 3 thdng kiét nhdt va trung binh thdng kiét
nhat tir 1980-2015 tai tram thity van Cam Thiiy

Hinh 4 cho thdy hién trang dién bién dong
chay véi 3 truong hop tai Cam Thuy. Giai doan
tir 1980-1998, Iuu lwong trung binh tai Cam
Thaty ctia ca 3 truong hop mé phong 1an luot 1a
133, 116 va 107 m’/s. Day la giai doan khong

xday ra han hian nghiém trong, tuy nhién luu
luong thap ky luc da xdy ra vao nim 1999 véi
ca 3 truong hop tai Cam Thily, nguyén nhan 12
do tac dong cta hién tugng El Nino 1997 - 1998
kéo dai 15 thang va do lugng mua thip trong
mia kiét tir thang 1 dén thing 5 nam 1999.
Trong giai doan tir ndm 2000-2009, luu luong
cta truong hop 1 bién dong tir 119 dén 245m’s,
truong hop 2 bién dong tir 110 dén 221 m’ss,
truong hop 3 bién dong tir 101 dén 210 m?/s.
Bén canh d6 theo s liéu thuc té thi nam 2010 1a
mot ndm han hidn kha nghiém trong & ha du
song M4, nhiéu cong trinh khong thé 13y dugc
nudc dé tudi do myc nudc xudng thip va min
xdm nhdp sdu. Tuy nhién dong chay dén tai
Cam Thuy nam 2010 lai nam trong nhitg nim
nude dén trung binh, véi luu lugng cta truong
hop 1, 2 va 3 lan luot xdp xi bang 132, 107 va
91 m’/s. Két qua md phong cho thiy xu huéng
Iuu lugng giam ¢ giai doan 2010-2015 trong ca
3 trudng hop tinh todn tai tram Cam Thuy. Di
v6i truong hop 1thi nam 2011 va 2012 chi xép
xi 135 va 138 m’/s trudc khi tang nhe 1én 140
m’/s nam 2013, tuy nhién luu luong nay lai
giam vao nam 2014 va 2015 véi gid tri 1an lugt
1a 122 va 123 m’/s. Két qua tai tram Cim Thuy
voi truong hop 2 va 3 trong giai doan 2010-
2015 c6 su chénh 1éch lon véi truong hop 1,
diéu nay giai thich cho sy suy giam dong chay
tai ha Tuu song M3 trong 3 thang mua kiét, dac
biét trong thdng kiét nhat.
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Hinh 5. Dién bién luu lwong trung binh mia kiét,
trung binh 3 thdng kiét nhdt va trung binh thdng
kiét nhat tir 1980-2015 tai tram thuy van Ly Nhdn
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Hinh 5 cho thdy luu luong tai tram thuy vin
Ly Nhén c6 dién bién kha tuong dong véi véi
luu lugng tai tram thuy van Cam Thuy. Tir nam
1980 - 1998, véi truong hop 1 thi gid tri luu
luong thip nhat dién ra vao nam 1980 vai 104
m3/s, cao nhét 1a 168 m*/s nim 1986 va gia tri
trung binh la 131 m’/s. Trudng hop 2 va 3 giai
doan nay su chénh I¢ch la khong qué 1on véi gia
tri trung binh cho ca 2 truong hop 1a 114 va 105
m?/s. Nam 1999, luu luong tai Ly Nhan thap ky
luc do anh huodng cta han hdn nang va hién
tugng El Nino kéo dai, do d6 luu lugng cua
truong hop 1, 2 va 3 1a kha thap chi véi 95,66
va 57 m’/s lan lugt. Tir nim 2000-2009, luru
luong trung binh cua trudng hop 1 12 150m’/s,
trudng hop 2 1a 130m’/s va truong hop 3 1a
117m’/s. Nam han han 2010 tai tram Ly Nhan
luu lugng cia trudng hop 1, 2 va 3 1an luot xap
xi bang 119, 104 va 88 m’/s. Trong giai doan tir
2010 - 2015 dién bién luu lugng tai Ly Nhan
cling chung kién mot xu huéng giam o rét so
voi giai doan tr 1980-2009 trong ca 3 trudng
hop md phong.
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Hinh 6. Dién bién liu lrong trung binh mila kiét,
trung binh 3 thdng kiét nhdt va trung binh thdng
kiet nhat tir 1980-2015 tai tram Sét Thon

Hinh 6 cho thiy din bién dong chay kiét tai
Sét Thoén & 3 trudong hop tinh toan. Tu nam
1981-1985, gia tri luu lugng trung binh cua cic
truong hop khong bién dong nhiéu chi 140 m’/s
v6i dién bién luu lugng trung binh mua kiét,
119 m’/s cho trudng hop 3 thang mua kiét va
103 m’/s cho trudng hop thang kiét nhét. Tir
nam 1986 - 1990 c6 su bién dong khd 16n vé luu
lugng dong chay tai ca 3 truong hop, ndm luu

lwong thap nhit 12 1988 v&i 99 m*/s cho truong
hop 1, 81 m’/s cho truong hop 2 va chi 75 m’/s
cho truong hop 3. Giai doan tir 1991 -1998 c6
su giao dong tir 91 m*/s dén 170 m*/s véi truong
hop 1, 68 m’/s dén 167 m*/s v6i trudng hop 2
va tir 68 m’/s dén 151 m’/s véi truong hop
thang kiét nhat. Nam 1999, luu luong tai Sét
Thoén cling thép ky luc do anh huong cua han
han nang va hién tugng El Nino kéo dai, chi vdi
89, 52 va 42 m’/s 1an Iwot cho kich ban 1, 2 va
3. Tir nam 2000-2015 1a co so cho thiy dién
bién luu luong tai Sét Thon c6 xu hudng giam
trong ca 3 truong hop mod phong.

Trén dong nhanh séng Chu xét tai tram thiy
van Cira Dat dong chay kiét nhat ciing xay ra
vao nim 1999. Qua phan tich cho thay: Dong
chdy trung binh mua kiét tai Cra Dat nam 1999
1a 43,5 m’/s tuong duong véi tan sudt 93,5%;
dong chdy trung binh 3 thang mua ki¢t chi dat
26,6 m’/s twong duong tin suit 98% va dong
chay trung binh thang kiét nhat chi dat 18,9 m’/s
turong duong tan suit 98,5%.

Do luu luong dén mia kiét thoi ky trudc khi
¢6 hd Cira Pat (tir 2009 tro vé trude), thoi ky kiét
nhat luong nudc dén hau hét déu tap trung lay
vao hé thdng Bdi Thugng dé cap cho viing Nam
song Chu. Do vay, ¢ ha du dép Béi Thuong luu
lwong chu yéu la cua song Am (dién tich luu vuc
760km?), nén luu lugng rat nho.

Thoi ky tir 2010 dén 2015, do c6 su didu tiét
ctia hd Cira Dat nén Iuu lugng trong thoi ky kiét
nhit ¢ ha du dap Bai Thuong duogc cai thién tot
hon, diéu nay thé hién trong két qua tinh todn
Ivu lugng tir nam 1980 dén 2015 (Hinh 7).
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Hinh 7. Dién bién heu heong trung binh mua kiét,
trung binh 3 thdng kiét nhat va trung binh thdang kiét
nhat tie 19802015 tai tram thiry van Xudn Khdnh
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Qua cdc phén tich két qua ¢ Hinh 4, 5, va 6
ching ta c¢6 thé thay duoc xu hudng suy giam
dong chay kiét tai dong chinh song Mi da dién
ra rd rét tr ndm 2010 va trong giai doan 2010-
2015, médc du luu luong trung binh mua kiét,
trung binh 3 thang kiét nhat va trung binh thing
kiét nhat nam ¢ muc trung binh cta toan chudi.
Bén canh d6 thi giai doan 2000-2009 c6 mic
Iuu Iwong kiét cao nhat trong toan giai doan tinh
toan. Giai doan kiét nhat nam & giai doan 1990-
2000. Tir nim 1980 - 1989 thi lwong kiét nam
trong khoang trung binh ciia toan chudi mo
phong. Déi v6i nhanh séng Chu (Hinh 7) do ¢6
su diéu tiét cia HO Cura Pat, xu thé dong chay
ki€t c6 tang 1én tu sau 2010 tro lai day.

Tuy nhién, xét vé sy déng gép cho phan ha
du séng M4, sau ngd ba Giang thi phan dong
chinh séng Ma chiém ty trong 16n hon, nhu
vdy c6 thé thidy ngudn nudc phan ha du, noi
tap trung dong dan cu va cé nhu cau nudc 1on
cho phét trién kinh t& xa hoi, s& c¢6 xu thé
giam di. Pé minh ching thém cho xu thé nay,
chiing t6i xem xét thém dién bién cua dong
chay nho nhét trong chudi 35 nim tai tram Sét
Thon, tram dudi cung nhanh chinh song M3,
va tram Xudn Khanh trén s6ng Chu (Hinh 8)
va bién dong qua ting nam tir sau 2010 dén
nay tai hai tram nay (Hinh 8).
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Hinh 8. Dién bién luu lwong nho nhat tir
19802015 tai Sét Thon va Xudn Khdnh
Tir két qua phan tich thé hién trén hai hinh
nay cho thay luong dong chay nho nhat bén
song Ma cé xu hudng giam di (trir ndm 2013 c6
su tang dot bién) nhiéu hon so véi lugng dong
chdy tang 1én bén sdng nhdnh séng Chu.
bac biét tir sau ndm 2013 thi dong chay nho
nhat mia kiét ¢6 xu hudng giam trén ca hai

nhinh song. Xét vé lugng ting - giam lity tich
thi dén nam 2015 so voi nam 2010 nhanh sdng
Ma giam di 6,7 m’/s trong khi nhanh séng Chu
chi ting 1én 1,6 m*/s. Nhu vdy, tong lwong dong
chay nho nhat mia kiét sau nga ba Giang van
giam di khoang 5,1 m’/s.

2011 2012 2013 2011 2015

Thay doi lum lwong, (ma®/s)
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Hinh 9. Mirc dé bién dong luu lwong nho nhat
tir 20112015 tai Sét Thon va Xudn Khdnh

5.KET LUAN

Trong nghién ctru nay, ching ti da thiét 1ap
md hinh thiy luc 1 chiéu st dung md hinh Mike
11. Két qua tinh to4n ctia mo hinh dd md phong
t6t ché do thiy dong lyc va cho két qua tinh
todn trong qud trinh hiéu chinh va kiém dinh
phut hop véi cac gia tri thuc do. Qua tinh toan va
phan tich két qua thiy lyc mia kiét ha du song
Mai trong vong 35 nam tir 1980-2015 cho thay:
Dong chay ¢ ha du dong chinh séng Ma, song
Chu kiét nhat roi vao thoi ky 1990-2000,trong
d6 nam dong chay dén dic biét thip 1a nim
1999. Tu nam 2010-2015 véi cac gia tri dong
chay mua kiét ctia giai doan nay khong nim
trong nhitng nim cé dong chay thap.

Phén tich két qua tinh todn dong chay trén 2
nhanh s6ng M va séng Chu cho thdy mic du da
¢6 su diéu tiét ctia hd Cura Pat bén song Chu
nhung xu thé chung lugng dong chay mua kiét
vé ngd ba Giang van giam di, gdy khé khin cho
st dung nudc tai vung ha du luu vyc séng Ma.

Két qua cia nghién ctru nay 1a co s& quan
trong cho viéc xdc dinh dong chay tdi thiéu ¢ ha
du song M4, ciing nhu dé xuat duoc céc giai
phap duy tri dong chay nay trong cic nghién
ctru tiép theo nham quéan 1y bén viing tai nguyén
nudce vung ha du song Ma.
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Abstract:

APPLICATION OF ONE DIMENSIONAL MODEL FOR LOW STREAM FLOW
SIMULATION OF MA RIVER BASIN

Ma River is a large river system in the North Central region of Vietnam and has great potential for
land, water resources, hydropower, forests and marine products.The decrease of low stream flow is
one of the hot issues of the basin in recent years, especially under the impact of climate change.
This manuscriptdevelopone dimensional model using the Mike 11 modelto simulate low stream flow
of Ma riverfrom 1980 to 2015. The results of average flow in dry season, 3 months dry season and
the driest month in Cam Thuy, Ly Nhan, Set Thon on downstream of Ma river show that the trend of
decrease of low flow in downstream of Ma river has occured form 2010 to 2015. In the period from
2000 to 2009, there was the highest low flow in the calculation period. From 1990 to 2000, Ma
river basin has the lowest flow. From 1980 to 1989, the lowest flow was the average valueof the
entire simulation period.

Keywords: Ma river, Mike 11, Low stream flow in Ma river, Sustainable water resources
management.
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