NGHIEN CUU DU BAO DONG CHAY LU PEN CAC HO CHUA SON LA,
HOA BINH VA TUYEN QUANG TREN SONG HONG

Ngé Lé An', Vii Thi Minh Hué'

Tém tit: Tir nam 2007, hang loat cdc hé chira & thwong nguon séng Hong thudc dia phin Trung
Quéc dwoc xdy dung va dwa vao van hanh lam thay doi dang ké dong chay lii vé Viét Nam. Bai bdo
dd dwa ra phirong an du béo lii dén cdc ho chiva chinh ciia Viét Nam trén song Hong nham ndng
cao khd ndang phong chong, giam thiéu thiét hai do li. Phwong phdp tw hoi qui diege siv dung dé du
bdo dong chady cho cdc tram thuy van sat bién gidi mé phéng kha nang vin hanh hé chira 6 thuwong
nguon. Mé hinh mwa dong chay Hec-HMS sit dung dé mé phéng dong chay li khu giiva tir bién gidi
vé cdc hé chiva & ha luu két hop lwong mua dy bdo tir mé hinh MM5. Vi thoi gian dy bdo dy kién
24 gio, mé hinh thong ké tw hoi qui dw bédo cho cdc vi tri thwong nguon nam sat bién gidi cho sé lan
d bdo dat yéu cau la 60% 6 Muwong Té va 68% ¢ Béic Mé. So lan du bdo dat yéu cdau dong chay i

dén hé Son La cho 24 gio t6i la 63%, dén ho Tuyén Quang la 50% va ho Hoa Binh la 74%.
Twr khoa: Du bao 10, hé théng hd chira, luu vuc song Héng, MMS5...

1. TONG QUAN

DPong bang song Hong trong d6 c6 thu do
Ha Noi 1a khu vuc dan sinh kinh té quan trong
ctia ca nudc, vi thé cong tac phong chong 1ii rat
dugc quan tim. Bién phap diéu tiét 1i bang cac
ho chira trén hé thong song Hong duoc coi la
bién phap co tac dung phong, chdng 1 siu sic
nhét, dic biét 1a sau khi hd Son La di vao hoat
dong[3]. Trong mua mua I{i, viéc van hanh cit
giam 1ii ciia cac ho chira trén hé thdng song
Hoéng dugc tuan thu theo quy trinh van hanh
lién hd do Thu tuéng chinh phu ban hanh trong
Quyét dinh s6 198/QD-TTg ngay 10/2/2011
[4]. Dé hd tro trong cong tac chi dao cit giam
lii cho cac hd chira, Van phong Ban chi dao
Phong chdng lut bdo Trung wong di phdi hop
v6i mot sb co quan trong d6 co Truong Dai
hoc Thuy lgi dé tinh toan va dua ra phuong an
tu van diéu hanh lién ho chua. Pay duogc coi la
nhiém vy hang nam dugc tién hanh trong mua
mua i tir 15/6 dén 15/9 ké tir ndm 2000 dén
nay. Dya trén sb liéu khi tuong thuy van, tai
liéu quan tric cic hd chira hang ngay do Vin
phong BCP PCLB TW cung cap, to tinh toan

"' B mon Thuy van & Tai nguyén nuoc, Pai hoc Thuy Loi

cua Truong Pai hoc Thuy loi s€ dua ra cac két
qua du bao luu lwong dén cac hd Son La, Hoa
Binh va Tuyén Quang sau 24h va 48h. Pong
thoi, tiy theo cac phuong an diéu hanh lién ho
dugc dé xuét, muc nude ha du song Héng tai
Ha Noi va Pha Lai sé duogc du bao.

Cung lac d6, tir nam 2007 dén nay, hang
loat cac hd chita ¢ thuong ngudn song Hong
thudc dia phan Trung Quéc duoc xdy duyng va
dua vao van hanh va dy kién trong thoi gian t6i
s& x4y dung thém nhiéu hd chira méi nham
khai thac manh mé& ngudn tai nguyén nudc va
phat trién thay dién. Hién nay Trung Qudc da
hoan thanh ban ké hoach xay dung 52 nha may
thay dién phia thugng ngudn song Da, song
Thao va song Lo. Su diéu tiét dong chay phia
thuong luu qua cac hd chtra nay s& lam anh
huong dén ché do dong chay phia ha luu vé
mua lii trong khi céac diéu kién vé sd liéu khi
tuong thuy van ¢ dia phan Trung Qudc rat han
ché. Nghién ctru dénh gia cia Ha Vian Khoi
(2013) [1] cho thay dong chay thoi ky mua li
cua Viét Nam bat dau tir nim 2008 dbi véi
song Pa va tir nam 2010 ddi v4i song Thao
chiu anh huong manh mé t ché d6 van hanh
hd chira thugng ngudn phia Trung Quéc.
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Do do, can thiét phai c6 mot nghién ctiru méi vé
du bao dong chay lii trén séng Hong, dic biét 1a
dong chay 1ii dén cac ho chira nam sat bién gioi.

Muc tiéu nghién curru ciia bao céo: nghién cou
xay dung phuong an du bao dong chay lii cho
cac ho chira Son La, Hoa Binh va Tuyén Quang
do day 1a cac ho 10n, sy diéu tiét c6 anh huong
manh mé& dén ché do dong chay va nim trén
thuong nguén dia phan Viét Nam.

Phuong phap nghién curu:

L MeEvel Giinng

- Phuong phap Théng ké: duoc sir dung trong
viéc phan tich quy luat, danh gia, mé phdéng va
du bao dong chay 1ii cho céc vi tri thuong ngudn.

- Phuong phap Mo hinh toan thuy van: su
dung cac mo hinh mua dong chay, mé hinh dién
toan dong chay dé mo phong va dy bao dong
chdy khu gitra.

- Vién tham va H¢ thong tin dia ly: Phan tich
danh gia su thay d6i theo khong gian ciia cac
yéu té khi twong thuy van.
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Hinh 1. So d6 mang luoi song Hong va vi tri cac ho chira

2. SO PO TIEP CAN VA XAY DUNG
PHUONG AN

So d tiép can cua nghién ciru duoc trinh bay
6 hinh 2.

Phuong an dy bao trong nghién ctru nhu sau:

1. P6i voi cac diém du bao thuong ngudn
gan sat bién gioi nhu Muong Té, Bao Lac... bi
anh huodng bdi qua trinh su dung nude cua cac

hd chira trén thuong ngudn bén Trung Qudc
trong khi s6 liéu duoc cung cap rat han ché va
khong ding thoi gian. Nghién ctru dé& xuat sir
dung phuong phap mé hinh théng ké tu hdi quy
du bao trong thoi gian du kién 24 gio.

2. Céc luu vuc con tir diém dyu bdo thuong
ngudn vé cic hd chira c6 vai trd dong gop
luong dong chay kha 16n dén ho. Nghién ciru
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nay d¢ xuat st dung mo hinh mua dong chay
HEC-HMS dé mo phong dong chay lii voi
budc chay mé phong 2 gio. Thong sb cua mod
hinh duoc xay dung dua trén cac sb lieu quan
trac mot sd tran 1d dién hinh da xay ra trén luu
vuc. Céc luu vyc khong co s6 lidu dong chay
thi sir dung thong s6 cua luu vuc tuong tu. S6
liéu mua du bao duoc léy tor cac mo hinh khi
tugng nhu MMS.

3. Dién toan dong chay tir cac diém cira ra
ciia cac luu vuc con vé dén hd chia bang
phuong phap Muskingum.

banh gia phuong an du bao dugc dua trén
quy chuédn quéc gia vé du bao 1i [2].

3. XAY DUNG MO HIiNH

3.1 M hinh théng ké

Phuong trinh du bao ctia mé hinh thong ké tu
hoi quy co6 dang:

XT+1 =ao + a1XT + asz +...+¢

Trong do6 gia tri Xty 12 gid tri muc nudc du
bao ¢ thoi diém T+1 ctia cac tram do dong chay
sat bién gidi, khong c6 sd liéu do phia trén
thuong luu. Thoi diém phat bao 14 thoi diém T
va cac gia tri Xt, X1, 1a cac gia tri myc nudc
da quan tric. ao, aj,... a, 1a cac trji sd can tim cua
phuong trinh. Céc gia tri ag, aj,... a, dugc cap
nhét lién tuc theo s6 liéu thuc do.

Céc tram do dong chay sat bién gidi trong
nghién ctru nay la tram Muong Te¢ ¢ thugng
ngudn song Da va tram Bac Mé ¢ séng Lo.

S4 lidu du bao mua tir cac
mo hinh khi tugng

Cap nhat sb lieu quan tric
KTTV

> Xay dyng s0 li¢u dau vao <

v

Du bao Muong T¢, Bao Lac

v

M6 phéng va du bao khu gitra

A

Hiéu chinh

v

A

Du bao dong chay deén ho <
va van hanh ho chtra

v

Panh gia két qua

Hinh 2. So dé tiép cdn nghién ciru

3.2 M6 hinh mwa dong chay

Mo hinh mua dong chay dugc sir dung dé mé
phong dong chay khu gitra tr mua. Luong dong
chay dén ho sé 1a dong chay duoc md phong
bang mo hinh ngiu nhién tir cac tram do bién
gidi két hopvoi dong chay khu giita.

Pé nang cao chat luong moé phong va du bao
dong chay 1i khu gitta, bao cdo da st dung cong
nghé hé thong tin dia ly dé xay dung cac ban do

dang tri mua cho timg thoi khoang (hinh 3). Tur
cac ban dd nay, vi€c phan tich tinh toan mwa khu
gitta trd nén truc quan hon, chinh xac hon. Ban d6
dang tri mua ciing duoc sir dung dé danh gia két
qua du bao mua cta cac mo hinh sb tri cho khu
vuc nghién ciru. Nghién cttu sir dung két qua du
bao mua thoi doan 6 gid trong 72 gid tdi cia md
hinh MM5 (M¥) dugc cép nhat hang ngay tir Ban
Khi tugng Quy mé 16n va trung binh ciia My.
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Hinh 3. Ban do dcfng tri mua thue do va ban do dw bao muwa tir MM5
So d6 mé phong dong chay dén hd Son La va Tuyén Quang duoc trinh bay nhu & hinh 4.
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Eiil Hao Tuyen Quand

Hinh 4. So d6 mé phong dong chay dén hé bang mé hinh Hec-HMS

Céc théng s6 cia md hinh duoc tim kiém tur
mot sb tran 1ii di xay ra trong qua khar. Két qua
mé phong cho qua trinh hiéu chinh va kiém dinh
duoc trinh bay ¢ hinh 5 va hinh 6.

Dong chay it vao ho Hoa Binh trén thuc té
chinh 13 dong chay xa tir ho Son La (bao gdm
dong chay xa 1ii va dong chay qua tude bin) cong
v6i dong chay gia nhap khu giita tir Son La vé
Hoa Binh. Dong chdy gia nhdp khu gitta cua hai

Junction "Ho Son La" Results for Run "1-8/8/2013"
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hé dugc tinh bang mo hinh mua dong chay Hec-
HMS véi b thong s6 duge muon tir luu vue Ban
Cung nhung st dung mua khu gitra. Dong chay xa
1t hoan toan dua trén cac quyét dinh yéu cau dong
md cic cra xa cua Ban Phong chéng lut bio
Trung wong. Luu luong nudc xa qua hd Son La s&
duoc tinh gan dung bang cac cong thic thuy luc.
Dong chay qua tudc bin c6 thé tam wdc tinh tir
dong chay tude bin ciia cac ngay hom trudc.

Junction "Ho 5an La* Results for Run "NG19.7-21.7"
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Hinh 5. Mé phéng dong chay li dén h6 Son La (2013)
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Junction "Ho Tuyen Quang" Results for Run "Run 1"
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4. DU BAO THU NGHIEM

B4o cao da nghién ctru dy bao thuc té dong
chay 1ii dén cic hd Son La, Tuyén Quang va
Hoa Binh cho niam 2014 véi cac két qua du bao
duoc trinh bay ¢ dudi day.

4.1 Dy bio bing mé hinh thong ké cho
Mudng Te va Bao Lac

H em) Dir béo mre nie tram Murtg Te [cm)
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Hinh 7. Dy bao muc nwg'fc tai Muong Te
(thoi gian dy kién 24 gio)
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Hinh 8. Dw bdo muc n’u"éc tai Bac Mé
(thoi gian dy kién 24 gio)
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Hinh 6. Mé phong dong chay li dén ho Tuyén Quang (2013)

Nhin chung, dong chiy dén & cac tram bién
giéi du bao bang phuong phap thng ké tu hoi
quy md phong kha tét su dao dong dong chay
do van hanh ho chta trén thugng ngudn. S6 lan
du béo c6 sai s6 ¢ mirc dat yéu cau (<20cm) la
60% & Muong Té va 68% & Bic Mé. Nhung
nhig tran i xay ra do cac ho thuong ngudn xa
dot ngot khong theo quy luét thi ¢6 sai sé 16n.

4.2 Dy bao lii dén hd

Luu luong du bao vé hd Son La duoc tinh
toan tr dién toan dy bao dong chdy tai Muong
Té va dong chay dy bao tir cac khu giita. Két
qué du bao so véi thuc té duge trinh bay & hinh
9. Tuong tw, luu lugng vé hd Tuyén Quang
duoc tinh toan tr dy bao dong chay tai Bao Lac
va khu gitra (hinh 10). Luu luong vé hé Hoa
Binh dugc tinh toan tir viéc diéu tiét dong chay
ctia hd Son La (hinh 11).

Két qua dy bao vé cac ho nhin chung kha tét.
Tran 1i 16n 20/VII/2014 két qua du bao bi tré do
viéc danh gia sai vé du bao mua khu gitta. Néu
du bao tét mua khu giita thi két qua duoc cai
thién dang ké. V&i mirc d6 sai sé cho phép giita
dong chay du bao va dong chay thuc do 1a 20%
thi s6 1an dy bao dat yéu cau dong chay i dén
hd Son La cho 24 gid t6i 13 63%, dén hd Tuyén
Quang 1a 50% va hd Hoa Binh 1a 74%.

Két qua du bao vé ho Hoa Binh phu thude
nhiéu vao quyét dinh dong mé cira xa nude cua
h6 Son La. Nhiing thoi diém du bao phu hop
v6i quy trinh van hanh ho Son La thi két qua du
bao dong chay vé ho Hoa Binh rat tot.
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Du bao Q vé hd Son La
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Hinh 9. Dy bdo dong chay lii vé hé Son La
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Hinh 10: Du bdo dong chay lii vé
ho Tuyén Quang
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Hinh 11: Dy bdo dong chay lii dén hé Hoa Binh

5. PANH GIA VA THAO LUAN
Két qua cho thdy, viéc st dung mo hinh

TAI LIEU THAM KHAO
[1].

thong ké tu hdi qui du béo cho cac vi tri thuong
ngudn nam sat bién gidi cho két qua chip nhan
duoc. Dong chay 1t dao dong theo viéc van
hanh hd bén Trung Qubc dugec md phong kha
phu hop. Tuy nhién, khi c¢6 luu luong xa bt
thuong tir Trung Qudc, két qua du bao s& thién
thap. Vi thé can c6 thém nghién ciru danh gia
kha ning xa i cta cac hd trén thuong ngudn.

Viéc két hop mwa dy bao tir md hinh khi
tugng da cho két qua du bao 1t dén hd tét hon.
Puong quéa trinh dong chay 1 dén hd Tuyén
Quang va Son La dugc mo phong khéa phu hop.
Tuy nhién, két qua du bao dinh 1i con thién thap
va cham hon so voi thuc té. Dong chay 1i dén
hd Hoa Binh con c¢6 su sai léch do viéc md
phong dong chay qua tudc bin d& hdé Son La
phat dién chua chinh xac.

Pé nang cao két qua dy bao lii dén ho, dac
biét cac hd phia trén thuong ngudn, can phan
tich sau hon két qua dy bao mua so voi thyc té
nham nang cao chat lugng du bao 1ii khu giita
trong tuong lai.

6. KET LUAN

Béo cdo da nghién ctru xay dung phuong an
dy bao 1i dén cac ho chira dua trén cac sb liu
thuc do trong nam 2012 va 2013, sau do du bao
thir nghiém cho mua Iii 2014. Két qua budc dau
dudng qua trinh du bao 1i 24 gio twong ddi phu
hop. Sai sé du bao nhin chung dat yéu ciu.
Trong mot trudng hop dic biét do thiéu thong
tin van hanh hd chira trén thugng ngudn thi két
qua c6 sai so 16n. Trong cac truong hop khac,
khi ¢ mua 16n, két qua du bao kha t6t khi co
két hop v6i thong tin mua du bao. Vi vay,
phuong an du bao cua nghién ctu 1a hop ly, co
thé sir dung trén thuc té.

Ha Vian Khéi. Bdo cdo ddanh gid kha ning diéu tiét, nhitng thudn loi khé khén trong van hanh

hé thong hé chira cdt li va phieong dn iing phé khi xdy ra tinh huéng khan cdp. Hoi thao Bo

Nong nghiép & PTNT. 6/2012.

[2]. QCVN 18:2008/BTNMT. Quy chudn Quoc gia vé dw bdo lii. 2008.
[3]. Quyétdinh 92/2007/QD-TTg. Quy hoach phong, chong lii hé thong séng Hong, song Thdi Binh.
[4]. Quyét dinh sb 198/QD-TTg ngay 10/2/2011. Quy trinh vin hanh lién hé trén séng Hong.
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Abstract:
STUDY ON FLOOD FORECASTING FOR SON LA, HOA BINH AND TUYEN QUANG
RESERVOIRS IN THE RED RIVER

Since 2007, there are many reservoirs have been built and operated in the upstream of the Red river
in Chinese territory which caused the changing of flood flow to downstream. This paper proposes
an alternative for flood forecasting to some main reservoirs in downstream of the Red river in order
to mitigate the damage of flood. The auto-regression method is used to simulate the inflow to some
hydrological stations near the border. The Hec-HMS model is applied to simulate flow of
contributing areas using the output of meteorological model MM5. Number of acceptable flood
forecast point in time using auto-regression model are 60% and 68% in Muong Te and Bac Me
respectively. The number for inflow forecasting to Son La, Tuyen Quang and Hoa Binh reservoirs
using the Hec-HMS model are 63%, 50% and 74% respectively.

Keyword: Flood forecasting, reservoirs system, Red river basin, MMS5...
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