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Tém tit: D bdo Lii cho cdc song lon mién Trung c¢6 mot y nghia rdt quan trong
trong viée doi pho kip thoi voi li nham giam thiéu nhitng danh hu’ong do lii gdy ra. Bai bdo
nay tong két nhitng két qua da dat dwoc trong viéc nghién ciru iing dung mé hinh mang No
ron Than kinh di béo lii cho cdc séng & tinh Binh Dinh va Qudng Tri.

1. Mé dau

Du béo lii cho hé théng cic séng mién Trung n6i chung va hé théng song cua Tinh Binh
Dinh va Quang Tri ndi riéng c6 mét ¥ nghia vo cung quan trong nham giam thiéu nhimg anh
hudng cua thién tai 1i lut cho nhan dan hién dang song ¢ cac vung ha luu va ven bién mién
trung. Hién nay trong thuy vin c6 rit nhidu phuong phap duoc dung dé xdy dung cac
phuong an du béo 1 séng, tuy nhién véi dic diém dbc va ngin cua cac song mién trung ndi
chung va cac song ¢ hai tinh néi riéng va diéu kién han ché vé mat s6 liéu hién tai & luu vuc
cac song ndy, nén cac phuong phap thng ké nhu phén tich hdi quy nhiéu bién thudng dugc
dung. Ngoai viéc st dung phuong phap noi trén, nghién ctru da tién hanh ing dung Mang No
ron than kinh, 1 mot phuong phap méi dé xay dung cac phuong 4n dy béo cho cac song
Kone tai tram Tan An, song Ha Thanh tai tram Diéu Tri, song Thach Han tai tram Thach
Han, va song Bén Hai tai tram Gia Vong. DAy la cac phuong phap don gian nhung tan dyng
triét dé cac thong tin (dir liéu do dac) hién co trén luu vuc va dic biét rat thuén tién cho viéc
du bao tac nghiép.

1. Dac diém chung vé khu vuc mién trung

Céc tinh mién trung cua Viét Nam tir Quang Binh dén Binh Pinh déu nam trén dai dat
hep c6 bd bién hudng tay bic - dong nam voi diy Truong Son chay song song & suon phia
tay, nhiéu noi ¢6 nai nhé ra bién, nhu déo Hai Van... Do dia hinh nui lién bién nhu vay, kha
nang nhiét am kha doi dao, déng thoi cling vo cung thuan 1gi cho sy xuat hién cac qué trinh
hoi tu manh mé& hoan luu phia tay hodc tay bac ciia nhitng con bio khi chung di téi vinh Béc
Bo va ngoai khoi ving bién Quang Nam dén Phu Yén, Khanh Hoa. Ngoai ra khu vyc nay
con dén nhén ca cac déi gié mua, tin phong, ... c6 ngudn 4m 16n, phong phu.

Theo két qua thdng ké cho thdy, cac hinh thé chinh giy ra mua I6n sinh 1d trén cac
song ven bién mién trung 1a bao, ap thﬁp nhi¢t doi, hoi tu nhiét ddi, khong khi lanh, va to
hop cua ching. Phu thudc vao diéu kién dia hinh, dic biét 1a anh huoéng cua déo Hai Van,
anh huong cia cac hinh thé thoi tiét nay ciling rit khac nhau dén sé lugng, khong gian va
cudng d6 mua 10n trén cac luu vuc cac song phia bac va phia nam déo.

Dong chay song ngdi phan bd khong déu theo sy phan bd ctia mua. Mua 1ii kéo dai tir
thang 9 dén thang 12, luong nudc trong mua lii chiém tir 50 dén 80% luong nudc ca nim va
bién d6i manh tir mua 1i nim nay sang mua li nim khac. Luong nuwéc mua i nim nhiéu
nude c6 thé gip 3 lan lugng nude mua li nam it nude.

Trong vong 25 nam (1976 — 2000) trén khu vuc tir Thira Thién Hué dén Binh Dinh da
xay ra 75 dot Iii 16n. Céc dot lii 16n xay ra chu yéu trong 4 thang tir thang IX dén thang XII,
phan bd ciing rat khong déu theo thoi gian trong nam, tap trung chu yéu vao 2 thang X va XI.



Thang X xay ra 29/75 dot ch@ém 38,6%, tha’mg XI xay ra 28/75 dot chiém 37,5%. Trong 2
thang da xuat hién 57 dot chiém 76.1% tong so dot 1ii 16n xay ra trong 25 ndm gan day [4].

Mang luéi tram quan tric mua va dong chay trén cac luu vuc song & Mién trung 14 rat
thua, chua dai dién va khong dﬁy du, sb lugng tram do luu lugng va muc nudc trén cac luu
v song 1 rat it va thoi gian quan tric lai khong ddng bd. Ngoai nhitng tram do do nganh
Khi tugng - Thuy van quan ly, con c¢6 mét s6 tram do dac dung riéng cua dia phuong, song
céc tram nay chi quan tric trong mot ngén va s6 liéu do dac lai kém chinh xac. Tét ca nhing
didu nay da 1am cho cong tac du bo 1i & mién trung gap rat nhiéu kho khan, va 1a chi c6 thé
du bao duoc trudc trong mot khoang thoi gian rat ngan.

2. Phuong phap nghién ciru

Qua nghién ciru, phan tich hé théng séng, thoi gian truyén 18, sb liéu do dac cua cac
tram hién c6, ngoai viéc lwa chon phuong phap phan tich hdi quy nhiéu bién (Multi-variable
regression - MVR), dé tai tip trung nghién ctru ing dung phwong phap mang tri tué nhan tao
(Artificient Neural Network - ANN) trong d6 s dung thuat toan lan truyén nguoc (Back
Propagation Neural Network - BPNN).
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Hinh 1: Cdc budc xay dung phwong dan du bdo lii cac song
0 2 tinh Binh Dinh va Qudng Tri




Ca hai phuong phap trén déu dugc dya trén cic quan hé gitta muc nudc du bao voi
cac yéu t6 anh huéng nhu muc nude tai thoi diém du bao, muc nude tram trén tai thoi diém
du bao, lugng mua do dugc cho dén thoi diém dy bdo cla cac tram trong luu vuc, ..vv. Tuy
nhién céach giai hay thudt toan ctia 2 phuong phap trén la khac nhau, mdt dua trén thuat toan
t61 uu ham myén tinh, con mot dua trén thuat toan tdi vu ham phi myén. So d6 ¢ hinh 1 tom
tat cac bude xay dung cac phuong an du bao i cho cac séng noi trén.

2.1. Gidi thiéu mang No ron than kinh thudt todn lan truyén nguwoc (BPNN)

Mang tri tué¢ nhan tao (Artificial Nerual Networks — ANNs) dugc xay dung tir nhiing
nam 1940. Véi viéc tmg dung thuat toan lan truyén ngugc (back propagation algorithm) nam
1988, ANN di tré' nén quen thudc va dugc sir dung nhidu trong nganh tai nguyén nudce, dic
biét 1a du bao thuy van [2].

Céu triic ciia mang thin kinh nhén tao.

Mang than kinh nhin tao-ANN dwa vao dic diém cua ndo bo dong vat, va thuong 1a
cac hé théng song song bao gdm nhiéu phan tir (processing element — PE) duoc lién két véi
nhau bang cac trong sd ciia cic bién. Nhimg PE nay duoc xép trong cac 16p (xem hinh 1):
mot 16p dau vao, mot 16p dau ra, va tir mot dén nhidu 16p nam gitra goi 1a cac 16p 4n (hidden
layer). Cac PE trong cac 16p khac nhau nay hodc 1a duoc lién két tuyét dbi hodc 1a dugce lién
két ban tuyét doi. Nhirng lién két giita cac PE nay déu co trong sb. Strc manh cta mbi lién két
nay c6 thé dugc hiéu chinh. Trong s6 bang khong cho thay khong c6 lién két nao, va trong sb
c6 gia tri Am cho thav eifta hai PE nav ¢ auan hé rit long 1éo.

Innut Hidden Outout

Hinh 2: Mang No ron than kinh 3 I6p.
Qua trinh quét xudi (General Feed Rorward Process)

Khdi co ban ciia mot mang than kinh trong hinh 1 goi 1a mét neron than kinh. Trong
neron nay cac gia tri dau vao 1an lugt duoc nhan véi cac trong s6, sau d6 duge cong voi nhau.
Téng duoc tao ra duge goi 1a NET N va n6 dugc tinh toan cho tAt ca cac neron than kinh cta
mang. Sau khi NET N duogc tinh toan, né duoc chuyén thanh tin hiéu dau ra O1 bﬁng viéc ap
dung mot ham kich hoat f (hinh 3).
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Hinh 3: Mét No ron than kinh véi ham kich hoat f



Cong thirc chung chuyén d6i giita 2 16p trong mot mang than kinh 1a
1
Ny =2 Wl +0, (1)
i=1

Véi 6, 1a do doc.
0,=fN,) 2

Trong d6: I 1a input tir 16p M va O 1a output tir 16p M (i va m 14 phan tir thir i va m ctia
16p thur [ va lop M).

Ham kich hoat

Trong ph?mlquét xubi, Rumelhart et al. (1986) da dua ra cac ham phi tuyén kich hoat
goi 1a ham ban tuyén. Hau hét cac mang than kinh déu sit dung ham kich hoat Logistic (hinh
3)
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Hinh 4: Ham kich hoat Logistic
. Gié tri dAu ra cia ham kich hoat Logistic nam trong khoang [0,1]. Vi vay céc phan

mém ANN thuong doi hoi dir liéu goc phai duge chuyén doi tuyen tinh v€ khoang [0.05,0.95]
trudc khi tham gia vao mang than kinh. Khoang [0.05,0.95] duoc lua chon thay vi khoang
[0,1] vi ham kich hoat Logistic 1a m{t ham ti¢m can.

Chuin ho4a ( Normalization)

Trong hau hét cac trudng hop ﬁﬁu vao thuong bao gom rét nhiéu loai bién vdi cac gia
tri khac nhau, do d6 moi mot gia tri dau vao va dau ra can duge chuan hod voi cac dac chung
chuan hoa cu thé cta chung.

Tién xit Iy (Pre-processing)

Gid s a va A la cac gia tri cuc tiéu va cuc dai ciia mot chudi dir liéu, thi gia tri thuc
Xt s€ dugc chuyén doi dé nam trong khoang [0.05,0.95] theo cong thiic sau:

0.9(X, —a)

A—a

X,'= +0.05 3)
Trong do:

X, 1a gia tri thyc

a: lagiatricuc tiéu cia X .

A: 14 gid tri cyc dai cua X,

X,' 14 gia tri dugc chuyén doi
Hau xu Iy (Post-Processing)

Khi di tim dugc mot mang than kinh tSt nhat, thi tit ca cac gia tri dd dugc chuyén doi
trudc day s€ dugc tra lai nhiing gia tri ban dau cua chiing bang phuong trinh:




A—-a)(X,'-0.
x - A-X005)
0.9

Phwong phap lan truyén ngugc (Back Propagation Method)

“4)

Phuong phép lan truyén nguoc sir dung mot tap hop cac gia tri dau vao va dau ra dé
tim ra mang no ron than kinh mong mudn. Mot tap hop dau vio duoc dua vao mot hé thong
gia dinh trudc nao d6 dé tinh ra gia tri dau ra O, sau d6 gia tri diu ra O nay dugc so sanh voi
gia tri gia tri thyc do Y. Néu khong co su khdc biét nao, thi khong can thuc hién mét qua
trinh kiém tra ndo, nguoc lai cac trong s6 s& duoc thay ddi trong qua trinh lan truyén nguoc
trong mang than kinh dé giam sy khéc biét do.

Sau khi vuot qua 16p cudi cung, gia tri dau ra thuc coa mang dugc so sanh véi gia tri
mong mudn (gi4 tri do dac). Muc tiéu 1a phai t6i thiéu hoa sai sb téng ctia mang cho tit ca cac
tap hop theo thoi gian cua cac gia tri dau vao (input partern). Sai s cua partern p ctia mot
mang chi c6 mot bién diu ra dugce tinh nhu sau:

E,~X(,-0) 5

Trong d6: sai s6 tong ciia mang phai duoc tinh cho tit ca cac partern.

Phuorng phap lan truyén nguoc cb ging tbi thiéu hoa sai s6 nay bang cach dleu chinh
cac trong so trong m01 qué trinh tinh toan vdi cac théng sb nhu 7 1a dai dién cho tdc d6 hoc

(learning rate) va h¢ s6 mbémen « .

Trong d6, 7, diéu khién téc d6 ma qua trinh lan truyén ngwoc diéu khién cac trong sd
trong mdi 14n tinh toan. Néu thay ddi trong sd cang nhanh, thi cang chéng dat dugc trong sb
mong mudn. Nhung néu 77qué 16n, né c6 thé gay ra sy dao dong va bét 6n dinh ciia dau ra.
Dé giai quyét van dé nay, mot hé s6 khac goi 1 hé s6 mémen o duoc dwa vao; hé s6 niy co
tac dung lam tang téc d6 hoc ma khong gay ra sy giao dong. Vé co ban ma noi thi o 1a mot
hing sO xac dinh sy anh huong cua cdc trong s6 cta budc thoi gian trudc dén su thay ddi cua
trong s6 & budc thoi gian ndy. So d6 khdi cia thuat toan lan truyén ngugc va qua trinh tinh
toan dugc minh hoa & hinh 5.

|

Gia thiét cac trong sb
Pua cac bién vao
Lua chon bién ra

|
>

Tinh toan céc trj s6 cua Chua dat yéu chu
-Lép an ¢ gitra
-Lép déu ra
¥
Tinn toan va so sanh sy khac nhau gitra gia tri
tinh toan va thuc do

v

(SSEnen-SSE0a)/SSEqa 15

accepted?

Kiém tra s4 lan tinh toan

l SSE = Sum of sauare
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Hinh 5: So do khoi cia thudt todn lan truyén nguoc



2.2. Gidi thi¢u vé phian mém tinh todn

Pé ‘ta‘li da nghién clru Ung du{lg phan mém phén tich théng ké SPSS 11 dé xay dung
mo hinh héi quy nhi€u bién, phan mém WinNN32 va Neuro Solution 4.2 dé xay dung mang
no ron than kinh.

SPSS: diém manh ciia phan mém thng ké SPSS 11 so voi md dun mo rong Analysis
Toolpak ctia Microsoft Excel 1a n6 ¢6 sir dung thuat toan Stepwise trong phan tich hdi quy
nhiéu bién (Regression), do vdy khong phai dua 1an lugt cac bién vao va ra dé phan tich timg
truong hop (timg md hinh) nhu thyc hién trong Excel ma c¢6 thé dua toan bd cac bién vao dé
chuong trinh ty thyc hién va dua ra mot bang so sanh dé ta tiém ra mo hinh hdi quy tét nhat

[3].

WinNN32: 1a mot phan mém mang than kinh st dung thuét toan lan truyén nguoc.
Phéan mém nay cé giao dién rat d& sir dung (xem hinh 6). Tuy nhién, dé tim dugc mot mang
no ron tbi uu doi hoi nguoi st dung phai c6 kinh nghiém, dac biét trong qua trinh lya chon so
16p 4n va sb nut trong timg. Qua thyc hién, ching t61 thay rang chi nén chon 1 16p 4n va sb
nut trong 16p an d6 chi chon trong khoang tir i dén 2i — 1 (i 1a s6 bién dau vao).
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) Hinh 5: Giao dién cua V,VinNN32
(keét qua hiéu chinh mo hinh cho song Bén Hadi tai tram Gia Vong)

Neuro Solution 4.2: do tap doan Neuro Dimension Inc. phat trién; ddy 1a phan mém
hoan chinh hon nhiéu so v&i WinNN32 vi né khong chi phat trién theo huéng No ron than
kinh v6i thudt toan lan truyén nguoc (BPNN) ma n6 con phat trién ca theo hudng mang
Fuzzy (Fuzzy Logic), thuat toan giai doan Gen (Genetic Algorithms - GA) va st dung nhleu
thuét toan t6i uvu khac. Phin mém nay ton tai dudi 2 dang: dang thir nhat nhu mot phan mém
ddc lap va dang thir hai la phan mo rong dugc tich hop trong Microsoft Excel (chi c6 tur phién
ban 4.0 tré 1én). Vi phan mém nay chung t6i da st dung thuit toan téi vu giai doan gen GA
dé hd trg cho viéc tim ra mang BPNN t6t nhat va vi vay rit ngan dugc thoi gian chay chuong



trinh rat nhiéu so v6i dung Win NN32. Thém vao d6 voi phan mé rong duogce tich hop trong
Excel s& rit thuin tién cho ngudi ding trong viée xur 1y dit lidu trudc khi vao tinh toan.
Ngoai ra khac v6i WinNN32 viéc sir dung mang t6t nhat trong du bao ciing d& dang hon
nhiéu véi chire ning du bao (Apply Production Dataset). Giao dién ciia phdn mém nay duoc
minh hoa trong hinh 6.
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Hinh 6: Giao dién cua phan mé réng Neuro Solutions trong Excel
(ket qua hiéu chinh mé hinh cho song Kone tai Tan An)

3. Két qua thu dwoc

Thyc hién cac budce tinh toan nhu da trinh bay va sir dung phan mém thng ké SPSS
version 11.5 dé phan tich hdi quy nhiéu bién, WinNN, Neuro Solution phién ban 4.2 dé xay
dung mang than kinh nhan tao t6i vu ding cho du bao, chung toi di xay dung duoc mot sb
phuong an dy bao muc nudc trude 6 h voi mirc dam bao phuong an 1 kha tét (>80%) cho
cac song nhu song Thach Han tai tram Thach Han, song Bén Hai tai tram Gia Vong, song
Hiéu tai tram bong Ha (tinh Quang Tri), song Kon tai tram Tan An, song Ha Thanh tai tram
Diéu Tri (Binh Pinh) [1]. Mot s6 két qua du bao kiém tra dugc minh hoa & cac hinh 7, 8

Nhin chung cac phwong an dy bao muc nudc li trude 6 h cho cac song 16n & mién trung
bang phan tich hdi quy nhiéu bién (MVR) va bing phuong phap mang than kinh nhan tao
(BPNN) déu c6 muc dam bao trén 80%. Thong thudong thi mé hinh mang no ron than kinh
cho két qua t6t hon MVR. Tuy nhién, viéc sit dung mé hinh BPNN dé du bao lai kho hon
viéc st dung phuong trinh du bao don gian ctia phuong phap MVR, do véy ching t6i khuyén
nghi nén dung md hinh MVR. Néu nguoi sir dung di quen thudc v6i phan mém WinNN 32
hodc Neuro Solutions rdi thi nén ding BPNN. Trong trudng hop du bao thiy cé gia tri khac
thudng thi nén tham khao thém két qua du bao ctia ca hai mé hinh.

Ngoai ra, viéc theo ddi du bao cac hinh thé thoi tiét ciing cho chung ta nhiing tuyén doan
vé lugng mua c6 thé xay ra trén cac luu vuc séng nhd vao cac két qua tong hop va phan tich



thong ké mua 1i do cac hinh thé thoi tlet gdy ra, va vi vdy sé tao diéu kién rat 16n cho cong
tac du bao myc nudc i ciia cac song mién trung va qua do co thé ting cudng thoi gian canh

bao lu.
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bang mo hinh hoi quy nhiéu bien



Két luan

Két qua dat dugc ctia nghién ciru nay cho thay kha ning ung dung rat t6t cia mo hinh
mang tri tu€¢ nhan tao ANN - mang No ron than kinh véi thudt toan lan truyén ngugoc BPNN
vao du bdo thuy van. Kha nang ung dung nay khong chi dung lai & hudng nghién ciu BPNN
ma con ¢ cac hudng khac nhu mang Fuzzy va sy két hop véi cac thuat toan giai doan gen GA
dé tim mang tot nhat ning cao hiéu qua va giam thoi gian chay mé hinh. Can phai c¢6 nhiing
nghién ctru tiép theo vé ANN cho nhitng khu vuc khac, déc biét 1a nhimg khu vire ma tai ligu
do dac t6t hon dé tong két danh gia va dwa mé hinh vao cong tac du bao tic nghiép.
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Summary: Flood forecasting for big rivers in the Central part of Vietnam plays a very
important role in timely copying with floods to reduce flood affects. This article summarises
results achieved in application of the Artificent Neural Network (ANN) in flood forecasting
for rivers in Binh Dinh and Quang Tri provinces.



