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Tém tit: Du bdo lii trung han cho cdc lwu viee séng Mién Trung néi chung va cho luu viee séng
Cd néi riéng la van dé biic xiic hién nay. Tir viéc nghién civu tong quan cdc phirong phdp dir bdo lii
trung han tién tién & trong va ngodi nudc, nghién ciru da lwa chon cdc mé hinh lai ghép giita tat
dinh va ngau nhién nhw HEC-HMS lai ghép véi ARIMA(p,d.q) va EANN (mé hinh mang no ron
theo thuyét tién héa) lai ghép voi ARIMA(p,d, q) dé xdy dung phwong dan dw bdo i trung han phii
hO’p cho luu vic song Ca. Viéc lai ghép cac mé hinh trén cho phép tan dung dwoc nhitng wu diém
cua cdac phwong phdp di bao trung han truyén thong véi cdc phwong phap hién dai. Két qua dap
dung cho heu vue song Ca la khd tot va hodn toan cé thé mé réng dé dp dung cho cdc luu viec

song khdc ¢ Mién Trung.
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1. MO PAU

Nhimng niam gan ddy ¢ mién Trung, thién tai
I Iut va han hén xay ra thuong xuyén hon véi
muc do trAm trong hon, dac biét 1a nam 2007
(c6 t61 5 tran 10 xdy ra lién tiép trong vong 1
thang) gdy thiét hai ning né vé ngudi va cua cho
cac tinh mién Trung, trong d6 c6 nhiéu huyén
nhu Qué Phong, Quy Chau, Nghia Pan thudc
tinh Ngh¢ An thudc luu song Ca; thém vao do
viéc 6 nhiém nudc va thiéu nude trén cac luu
vuc song mién Trung, ngoai cdc nguyén nhan
khach quan do thoi tiét, khi hau, con cé nhitng
nguyén nhan chu quan nhu kha nang du béo
mua, 1d trung va dai han chua tot, su phéi hop
quén ly, van hanh céac hd chira hién co trén cac
luu vuc song nay la chua hop 1y.

Pé giam nhe thiét hai do thién tai 1i lut gdy
ra, bén canh cac bién phap cong trinh nhu xay
dung hd chtra phong li & dau ngudn, con can
phai thuc thi cac bi¢n phap phi cong trinh nhu
nghién ctru xay dung quy trinh van hanh hop ly
cac hd chira, nang cao kha nang du bao 1ii, kéo
dai thoi gian du béo lii dé c6 cac bién phap ddi
pho voi L lut hi¢u qua. Bai bao nay trinh bay
két qua nghién ciru du béo 1ii trung han cho luu

vuc song Ca.

Gidi thiéu tom tit khu viee nghién civu

Hé théng song Ca 1a mot trong 9 hé thong
song 16n cua nudc ta. Song chinh bit ngudn tir
nuée ban Lao, chiy qua hau hét dia phan tinh
Nghé An, duoc goi 1a song Ca. Dén ha luu ving
Nam Dan (tai Cho Trang) song tiép nhan phu
luu song La tr Ha Tinh chay sang. Tu nga ba
nay ra t6i bién song duoc goi la song Lam.

Luu vyc hé théng song Ca nam & Vung Bic
Trung bd, co6 toa do dia ly tu 18°15' dén
20°10'30" vi do Bac; 103°4520" dén 105°1520"
kinh @6 Bong. Piém dau cua luu vuc ndm & toa
d6 20°10'30" do vi Béc; 103°45'20" kinh do
bong. Cua ra cua luu vuc ndm & toa do
18°45°27” d6 vi Béc; 105°46°40” kinh d6 Péong.
Piém song Ca chay vao dat Viét Nam tai Bién
gidi Viét Lao trén dong Nam Mo co6 toa do:
19°24'59" @6 vi Béc; 104°04'12" kinh d6 Péong.
Luu vyc hé thong song Ca nam trén hai qudc
gia, phan thugng nguén nam trén dat tinh Phong
Sa Van va Sim Nua cua nuéc Cong hoa dan
chu nhan dan Lao. O Viét Nam, luu vuc song
ndm trén dia phén cua 3 tinh Thanh Hoa, Nghé
An, Ha Tinh (Ban dd luu vuc hé thong séng Ca
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duoc minh hoa trong Hinh 1).

Trén dat tinh Thanh Ho4, luu vuc hé théng
song Ca chiém 1/2 dién tich huyén Nhu Xuin
trén luu vuc song Nhanh - song Chang. Trén
tinh Nghé& An, luu vuc nam trén dit huyén Qué
Phong, Quy Chau, Quy Hop, Nghia Pan, Tan
Ky (nhanh séng Hiéu). Ky Son, Tuong Duong,
Con Cubéng, Anh Son, P6 Luong, Thanh
Chuong, Nam ban, Hung Nguyén (dong chinh

song Ca). Trén tinh Ha Tinh luu vuc ndm & cac
huyén Huong Son, Huong Khé, Vii Quang,
Nghi Xuan

Theo tai liéu dac trung mang ludi song ngoi
Viét Nam cuia téng cuc Thuy Van xuét ban, dién
tich tu nhién toan bd luu vuc hé thong séng Ca,
tinh tir thuong ngudn dén cira song 1a 27.200
km? va phéan bd trén cac dia du hanh chinh nhu
trong Bang 1.

Bdng 1: Phdn bé dién tich theo dia ban hanh chinh

Luu vuc Hé théng Dién tich tu Dién tich 1am Dién tichnong | Dién tich khac
Song Ca nhién (km?) nghi¢p (ha) nghiép (ha) (ha)
Tong luu vuc 27.200 1.798.830 449.266 471910
Lao 9.470 681.840 66.290 198.870
Viét Nam 17.730 1.116.990 382.976 273.034
Thanh Hoa 441,21 32.400 1.500 10.221
Nghé An 13860,79 884.410 331.734 168.935
3.428 200.180 49.742 92.878
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Hinh ] Ban dé luu vuee
hé thong song Ca

Trén luu vyc hé thong song Ca di va dang
xdy dung nhiéu hd chira nude 16n nhu hd song
Sao trén séng Sao, Ban Mong trén song Hiéu,
Ban V& 1 va 2, Khe Bd trén song Ca, Théac
Mudi trén song Giang. Pay déu 1a cac h6 chua
da muc tiéu nhu phong 1ii, phat dién, cap nudc
cho luu vyc hé thong séng Ca.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru dy bao 1i trung han trong nudc
va trén thé gioi hién nay van 1a mot dé tai hip
dan cac nha khoa hoc, dic biét 1a vin dé lam thé
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nao dé nang cao chit lugng va thoi gian du
kién. Hudng nghién ctu trén thé giéi trong
nhitng nam gan day thudng tap trung vao viéc
sir dung phuong phap mang No ron nhan tao
(ANN) véi nhiéu thuat toan t6i uvu khac nhau két
hop véi viée str dung cac phuong phap théng ké
truyén théng nhu moé hinh ARIMA (p,d,q) va
viéc md rong ap dung cidc mo hinh thuy van
thong s6 phan bd dya trén co so tan dung cac
thong tin tir vién tham va GIS két hop véi két
qua dy bio mua tir cac mé hinh s tri du béo



thoi tiét nhu MM5, RAMS, HRM, BOLAM,...
Chuyén d& nghién ctru nay ciing di theo hudng
méi ndy véi phuong phép tiép can la su lai ghép
gita cic phuong phap truyén thong va hién dai
dé tan dung t6i da nhimg wu diém cia timg
phuong phap. Phuong phap tiép cin chung
dugc dua ra trong cac so dd tom tit & Hinh 2
dudi day:

Thu thap va phan tich s6
lidu

Céic phép loc
va thudt todn
Stepwise

$6 ligu phu hop cho timg
phuong phap

phan bo HEC-HMS

! !

‘ Hiéu chinh, kiém dinh, dur béo 5o bd, ‘

Xay dung chudi sai s6 giua tinh toan va thuc do
Két qua
dy bio

1
s
Hinh 2: So' do nghién ciru tém tat

Trong so dd nghién ctu trén, viéc lya chon
sO liéu dé phan tich 13 rat quan trong, dic biét
voi phuong phap mang no ron nhan tao (ANN)
khi ta c6 qua nhiéu bién dau vao ma khong biét
nhing sb liéu nao c6 anh huong 16n dén bién
dau ra (bién can du bao). Nghién ciru di sir
dung thuat toan “stepwise” dé thuc hién viée
nay. Thuét toan nay cho phép lan luot dua vao
va dua ra timg bién dé danh gia mirc do anh
huong/dong gop cua timg bién vé6i bién can du
bao. Khi mdi bién dua vao, mod hinh s& phan
tich va danh gia cac chi tiéu thong ké (vi du nhu
P, T... hé sd twong quan bdi R2) néu chi tiéu dat
thi gitt lai, khong dat thi loai ra. Ngoai ra con
nhiéu phuong phap loc sé liéu khac nhu “Goal
Programming”, “Neuro wavelet” “Gamma
Test”, ..vv. Nhu vay sau khi ap dung thuét toan
nay, ta da lua chon dugc nhiing bién dau vao tot
nhat cho viéc ap dung mang ANN.

Bén canh viéc 4p dung thuat toan “stepwise”
dé lya chon sb liéu, nghién curu da st dung 2 mo
hinh lai ghép dé dy bao dong chay song Ca: do
12 m6 hinh tit dinh ban phan bd (HEC-HMS) +
mo hinh ngau nhién ARIMA (p,d,q) va md hinh
mang noron nhan tao (EANN) + mo hinh ngiu
nhién ARIMA (p,d,q). Trong d6 mé hinh HEC-

M6 hinh thy van dang ban
EANN, ANFIS

J { Mo hinh mang tri tué nhan tao J

Dinh gid lua chon

phuong phap phit hop

HMS va EANN la md hinh cho ra gia tri du bao
so by, con mé hinh ARIMA(p,d,q) cho phép
hiéu chinh gia tri dy bdo. Pé& xut nay xuat phat
tir ban chit cac yéu té thiy van vira mang tinh
ngiu nhién vira mang tinh tt dinh.

M6 hinh HEC-HMS ¢ day duoc ap dung nhu
mot md hinh ban phan bd vi trong mé hinh ¢6
cac modun c6 thé sir dung dugc mua dau vao
duédi dang ludi, thém vao d6 md hinh con st
dung cac dau vao dudi dang 6 ludi d6 1a mod
hinh s6 hoa d6 cao DEM véi d6 phan giai 90m,
cac ban do sir dung dat, tham phu thuc vat dudi
dang 6 ludi dé tir d6 xdy dung ban dd chi s CN
dudi dang 6 ludi — 1a mot théng sé trong mod
hinh tinh toan ton that theo phuong phap SCS.

Mo hinh mang No ron nhén tao thuyét tién
héa (EANN - Evolution Artificial Neural
Network) dugc ap dung & day ciing 1a mot trong
nhitng dang lai ghép gilta mang quen thudc
BPNN duoc 4p dung nhiéu trong thuy vin véi
thuat toan giai doan gen GA (Genetic
Algorithms).

Mang no ron lan truyén nguoc (BPNN) la
mang ¢ cau trac nhidu 16p trong d6 co 1 16p
dau vao, 1 16p dau ra va nhidu hon 1 16p an.
Trong cac 16p co nhidu nat va chung duoc lién
két v6i nhau bdi cac trong sd. V6i cdu triic nhu
thé nay, chudi dau ra tinh toan s& duoc so sanh
v6i chudi sb liéu thuc do va dwgc danh gia
thong qua cac chi tiéu vé sai s6. Néu khong
thoa mén, cac thong sb cua mo hinh (thong sb
hoc va théng s mo men) s& tac dong 1én céac
trong s6 lién két va thay doi chung. Qué trinh
thay doi nay s& dung lai khi nao cic chi tiéu
danh gia duogc thoda man. Nguoi ta goi loai
mang no ron ndy 1a voi thut toan lan truyén
nguoc. Voi thuat toan lan truyén nguoc nay,
nguoi str dung phai lya chon truge mot cau trac
mang bao gom s6 16p va 5O nut trong timg 16p
va c¢b ging tim ra b trong s6 phut hop cho cau
trac ndy, con néu khong tim dugc sé phai thay
d6i (Iya chon lai) cdu tric ban dau (Chi tiét vé
BPNN c¢6 thé tham khao trong Gido trinh Mo
hinh Toan Thuy vén - giang day cao hoc, PHTL
[2]). Néu mang c6 nhleu nat (nhiéu blen dau
vao) thi qua trinh nay sé& rat phirc tap va mat thoi
gian. Vi vay nghién ctru da tich hop vao mang
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BPNN thuat toan GA.

GA 1a thuat toan giai doan gen, n6 la mdt
dang cua thuyét tién hoa, no chuyén qua trinh
tim kiém t6i wu thanh mot qua trinh tién hoa
thong qua viéc mi hoa cac thong s cua cac
ham ti vu thanh cac gen, 14 tap hop cta mot s6
no ron. Qué trinh t6i wu hoa duwgc thuc hién
thong qua viéc dan dan chon ra cac gen troi, cac
gen dap ung duoc cac chi tiéu dé ra, va dan dan
qua tung thé hé s& tim duoc nhitng gen trdi nhét,
hay cho ta mét cdu triic mang phu hop nhat.

Muc dich cuta viéc tich hop BPNN véi GA 1a
dé khic phuc nhuoc diém kho lwa chon duoc
mang t6i wu khi sé luong cic dau vao 1a 16n
(kich thudéc mang 16n). Nhu vay khi tich hgp
vao, mo hinh lai ghép s& c6 kha nang vira thay
(101 cau trac mang ty dong, vua thay doi trong
sO ket ndi giita cac phan tir clia mang dé tim ra
mot cau tric mang, va trong sd két ndi phu hop
cho két qua tinh toan tir mo hinh phu hop nhat
v6i s liéu thuc do. Pong thoi viée tich hop nay
cho phép cép nhap sb liéu lién tuc, tao diéu kién
rat thuén loi cho du bdo tac nghiép sau nay.

Nghién ctru da st dung phan mém MiniTab
15, SPSS 11, va NeroSolution 5 vao tng dung
nghién ciru. MiniTab 15 va SPSS 11 la phan
mém phan tich théng ké chuyén dung trong ky
thuat va phan tich tai chinh. Hai phan mém nay
duoc st dung dé loc dit lieu va dé hd trg tim
thong s cua mé hinh thong ké ARIMA (p,d,q).
Phan mém Neuro Solution 5 do tip doan Neuro
Dimension Inc. phat trién; ddy 1a phin mém
hoan chinh hon nhiéu so véi WinNN32 vi n6
khong chi phat trién theo huéng no ron than
kinh véi thuat toan lan truyén nguoc (BPNN)
ma no6 con phat trién ca theo huéng mang Fuzzy
(Fuzzy Logic), thuat toan giai doan Gen

iu Lk \J{ uat ! w}

(Genetic Algorithms - GA) va su dung nhleu
thuat toan t6i uu khac. Phian mém nay ton tai
dudi 2 dang: dang thir nhat nhu mot phan mém
doc 1ap va dang thtr hai la phﬁn md rong duogc
tich hop trong Microsoft Excel (chi c6 tur phién
ban 4.0 tré 1én). V&i phan mém nay ching toi
da st dung thuat toan tdi wu giai doan gen GA
dé hd trg cho viéc tim ra mang BPNN t6t nhit
va vi vay rat ngin duoc thoi gian chay chuong
trinh rat nhidu so v6i ding Win NN32. Thém
vao d6 voi phan mo rong duge tich hop trong
Excel s& rt thuan tién cho ngudi dung trong
viéc xt ly dit liu truéc khi vao tinh toan.
Ngoai ra khac voi WinNN32 viée st dung mang
t6t nhat trong du bao ciing dé dang hon nhiéu
voi chiic nang du bao (Apply Production
Dataset). Ngoai ra nghién ctru con sir dung céac
phan mém GIS nhu ArcGIS 9.3 va HEC-geo-
HMS (mdt mo dun mo rong cua ArcView GIS)
vao xay dung hé thong song, luu vyc, cac ban
dd chi s6 CN 1am cac thong s6 dau vao cho mo
hinh thay van ban phan bd HEC-HMS.

3. KET QUA VA THAO LUAN

Nghién ctru da tién hanh dp dung thir nghiém
tung mé hinh (HEC-HMS, EANN, ARIMA)
riéng & roi so sanh vai viée thir nghiém két hop
cac cap mo hinh néi trén (HEC-HMS + ARIMA
va EANN + ARIMA). Két qua dat duge cho
thay vige sur dung lai ghep gilta md hinh tat dinh
va ngiu nhién ludn cho két qua tét hon viéc sir
dung riéng r€ ting mod hinh, trong d6 cdc mo
hinh tit dinh duoc st dung dé dua ra trj sb du
bédo so b, con mo hinh ngiu nhién duogc sir
dung dé dua ra gid tri hiéu chinh sai s dy bao.
Céc bang 2, 3, 4 dudi day trinh bay két qua ap
dung thu nghi¢ém mo hinh lai ghép HEC-HMS
véi ARIMA.

Bdng 2: B thong s6 ciia mé hinh HEC-HMS
cho cac lvu viee b phdn

tp Cp la CN Skt Qo RC Ta
(hr) (mm) (%) | (m3/s) (m3/s)

18 0,60 18 75 0 633 | 0,78 | 1340

19 0,68 14 78 183 | 059 | 967

0
6 0,59 14 79 0 93 0,59 | 450
6 0,65 12 81 0 206 | 0,86 | 490

Luu vuc
Con Cubng
Nghia Khéanh
”\\N Quy Chau
\ Théc Mudi
T
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Hinh 3: So do6 luu vuc song Ca trong HEC-HMS

Bdng 3: Cdc chi tiéu danh gid két qua dw bdo
thir nghiém voi thoi gian Ty, = 3 ngay

Bdng 4: Cdc chi tiéu danh gid két qua di bdo
thuir nghiém voi thoi gian Ty, = 5 ngay

Dua D6 Luong Nam Dan Dira D6 Luong Nam Dan
2005 | 2006 | 2005 | 2006 | 2005 | 2006 2005 | 2006 | 2005 | 2006 | 2005 2006
NASH | 77 74 68 76 75 76 NASH | 77 58 61 75 69 60
AQ(%) | 154 | 20,1 | 20,4 | 21,2 | 20,3 | 24,0 AQ(%) | 18,1 | 30,9 | 16,7 | 29,2 19,1 224
cg/lc | 048] 051|057 | 049 | 0,50 | 0,49 o/oc | 047 | 065 | 062 | 049 | 055 0,63
n 88 86 81 87 86 87 n 87 76 77 87 83 77
P(%) | 80 77 Al 74 76 73 P(%) | 74 62 58 70 71 60

P: mirc bao dam phwong an

Két qua danh gia trong Bang 3 va Bang 4 cho
thdy mo hinh lai ghép HEC-HMS + ARIMA sir
dung mua thyc do cho két qua kha t6t khi dy bao
3 ngay nhung khong tot khi du bao 5 ngay. Tuy
nhién viéc ap dung md hinh lai ghép nay trén thuc
t& con chura kha thi vi khi du béo thi can phai ding
mua dy bao ma dy bao mwa ¢ nudc ta hién nay vé
lugng c6 @9 chinh xac chua cao. Day cling chinh
13 nguyén nhan ma rat nhiéu nha nghién ciru trong
va ngoai nude khi ap dung két hop cac mo hinh
thily van phan bd voi cac mé hinh dy béo thoi tiét

gip phai. Van dé 1a & chd lam thé nao ning cao
chit luong du bao mura.

Viéc thtr nghiém mé hinh lai ghép gilra
EANN + ARIMA cho két qua du béo kha thi
hon nhiéu (xem hinh 4), déu cho mirc dam bao
phuong an kha cao (trén 85%) khi du bao vai
thoi gian du kién 1a 3 ngay. Dic biét phuong
phap nay c6 thé ap dung vao trong thuc té vi cac
bién dua vao déu la cac sb liéu thuc do da co tai
thoi diém dy bao ma khong can phai dua vao
mua du bao.

2500 (a)
2000 /K NASH 8 5
o~ A 15,
R AQ(%) | 1
T 000 —— Hduatd 0,4
—=— Hdua_EANN
Hduadb o'/o 9
500
n 89
0
a@'“%@ @"’Q{@ n’“ﬁp« WP‘QQP’\ @'“%6 @"’q@ \u"q@ rﬁ’“qg« '19&’6\ @@@ o er@@ &
Theoi gian
1800 (b)
1700 L 3
}/w\\ NASH 88
1500 T . Hiboluong3N+1 H\§§ 14
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Hinh 4: Puong qud trinh muwc mede thiee do va dw bdo tinh todn véi thoi gian dw kién 3 ngay bang
mo hinh EANN-ARIMA (p,d,q) cho trdn lii nam 2007 tai tram Dua(a), P6 Luwong(b), Nam Dan(c)

4. KET LUAN

Nghién ctru du bao 1 trung han luu vuc song
Ca da tién hanh nghién ciu tong quan céc
phuong phép du bao lii trung han tién tién &
trong va ngoai nudc tir d6 lya chon hudng tiép
can nghién ctru phu hop voi xu thé phat trién
hién nay cho luu vyc song Ca. Nghién ctru da
lwa chon cdc mo hinh lai ghép giira tat dinh va
ngau nhién nhu HEC-HMS lai ghép véi

theo thuyét tién hoa) lai ghép voi ARIMA
(p,d,q) dé xay dung phuong 4n du bao lii trung
han phu hop cho luu vuc song Ca. Viéc lai
ghép cac mo hinh trén cho phép tan dung duogc
nhimg wu diém cta cic phuwong phap du bao
trung han truyén théng véi cac phuong phap
hién dai. Két qua ap dung cho luu vuc song Ca
1a kha t6t va hoan toan co thé mo rong dé ap
dung cho cac luu vuc song khac & Mién Trung

ARIMA(p,d,q) va EANN (m6 hinh mang no ron
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Abstract:
STUDY ON MID-TERM FLOOD FORCAST FOR THE CA RIVER BASIN

Hoang Thanh Tung, Vu Minh Cat
Robeto Ranzi, Truong Tung Hoa

Mid-term flood forecast for river basins in Central Provinces in general and for the Ca River
Basin in particular has become an urgent matter. By overview studying on mid-term flood forecast
in Vietnam and in the World, this research has selected the integrated hybrid modeling scheme
between deterministic and stochastic models such as HEC-HMS with ARIMA(p,d,q) and EANN
(Evolutional Artificial Neural Network) with ARIMA(p,d,q) models to build a suitable mid-term
flood forecast for the Ca River. The integrated hybrid modeling scheme allows us to take
advantages of both traditional and new modern models. Application results for the Ca River is very
good, thus the integrated hybrid modeling scheme can be extendedly applied to other river basins in
Central Provinces.
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