’ ‘ tic DBTV han viia. "y

Kha ning Ung dung mot vai phuong phap .

vit Iy thdng ké vao du bao thiy van han viia

PTS. BUI VAN DUC

Cuc Dy bae KTTV

MO DAU
D\j’ b'cy’\o'tkhﬁ):f vin (DBTV) han via c6 § nghia quan trong d6i v&i nhi€u nganh
_kinh 1€ qudc dan, dac bigt la trong viec phong chéng ld lut va quan ly khai thac cac
ngudn mude, kho nudc. :

C6 thé quan ni¢m DBTV han vila 12 loai dy bdo c6 thoi gian dy ki€n 16n hon
thoi gian chay truydn cta luu vyc song (d6i voi song nho: 3-10 ngay, song vita: 5-15 ngay
va song 16m: 7-31 ngay).

Céc mo hinh 4t -dinh c6 nhigu trién vong trong DBTV han vita. Song trong giai
doan hién nay, khi-chua ¢ diku kien mo 14 cdc irang thai ban -diu cha htu wvyc va bién
d6i liong mua du bdo theo thoi gian va khong gian mot cich day di va chinh xdc, thi
cac phuong phdp vat Iy th6ng ke con dong vai trd quan trong va chi dao trong cOng

Cho dén nay, 0 nudc ta tuy da c6 nhilng diu t nghién ciiu v& DBTV han via,
song cac phuong phap dy bao cdn co nhieu han ché€, nhdt 1a_trong didu kién ¢6 sy can
~ thi¢p cta con ngudi ngay cang nhi®u vao dong chay ty nhién cia cic song, thi viéc st

dung cic phuong phap truyen théng cang gip nhitu khé khan. k :

© Csc so dd dy bio hién mnay la cic biéu dd théng ké hodc cdc phuong trinh hdi quy,
biéu dién m6i quan he gila yéu 8 dy bdo voi cac nhan 16 du bao (ddong chiy qia khd,
mua qéa khit, mua dy kién s& roi trong thoi gian dy bdo). O nuéc ia, du bio mua chua
dap ing yéu chu cia DBTV han vita. Vi vy, c4c'so dd dy bio hi¢n nay con chita nhitu
sai s6 l6n va kt_huimg chia ndm bat duoc cac diém bi€n d6i dot ngdt cla dong chay.

Ngoai ra con sit dung phuong phdp xu thé c6 tinh dén anh hudng t6ng hop cia
dizu kien KTTV. Phuong phdp nay c6 uu diém 1a don gian, song diém yéu cia nd la

mang tinh chii quan, mic bao dim cia dy bdo phy thudc vao kinh nghi¢m cia ting i
b4o vien va ciing khé phat hién dugc nhiing bién d6i 16n cia dong chay.




Nhitng nam gan day, trong cdc i liéu nudc ngoai, da xudt hién mol hudng nghién
cliu mdéi: sd dung cdc nhén 6 cia hodn luw thay cho lugng mua dy bdo. Nhiing nghién
citu va Ung dung 6 Lién X0, Trung Quéc, Bun-ga-ri [1,8,9] di cho mot s6 két gqua kha
quan. Dic bi¢t 12 nhilng nghién ciiu du bdo cho sémg ngdi ving Vién Dong Lién Xo,
noi ¢& ché€ d0 khi hju gié mua va dong chay mua phiic tap, dd md cho ching ta mot
hudng nghién cilu moéi c6 nhitu trién vong.

Bai viéi nay gidi thiéu khi nang dng dung mot vai phuong phap vat Iy théng ke
phigu chiu vao DBTV han vita. Hy vong ring nd s€ 1a mot @i lidu tham khdo 16t phuc
vu cho cbng tic nghién ciu dy bdo thiy van han via hién nay.

I. CO SO PHUONG PHAP DU BAO THUY VAN HAN VUA

Co s0 1y thuy€l cta cic phuong phap du bdo thiy van han vita 1a phuong trinh can
bang nudc vi€t cho thoi gian dy ki€n 16n hon thoi gian chay truyén cda lvu e

io+T . o +7 1o
> QAt = Wto + 3 Ong At + ZQmAt )
o to )

O day Q,Qng,Qm-lfu lugng chungluu luong thanh phin ngdm va thanh phin mua (m /s)
W - luw luong it nudc trong song {m)
io-- thOi gian phat bdo (h)
At - thoi doan tinh todn (6 hoic 12 gid)
Gop thanh phln lugng rit nude trong sOng W voi thanh phin nghm Y Qng, rdi bicn
d6i- phuong - trinh (1) v& dang luuw lugng ta nhan dugc phuong trinh mdi: :
Q=0Q®+® @

v6i QW - thanh phan dong chdy co so, m”s

Q® . thanh phin. dong chay mua, m”s

Trén co s6 phuong trinh (1) hodc (2) ngudi ta ti€n hanh xdy dyng phuong dn dy
bdo cho ting song cu thé dng vOi ditu kien hinh thanh dong chay va kha nang dam bdo
thong tin dy bdo cha nd. Trong thuc € dy bio dong chay tii mua trong mia li, viéc
®y dyng cidc phusng 4n du bdo gdp nhitu kho khan vi thifu thong tin va budc ta tién
hanh giai gan ding cic phuong trinh (1) hodc (2) bang cic quan hé¢ vat ly théng k& gita
dong chay (Q hoac H) véi cdc nhan 6 anh hudng (chi s6 do 4m mat dém, mua dy bdo
hodc cac nhan 16 gidn ti€p gy mua vv.)

Trong so dd phan loai dy bdo thiy van han vila (hinh 1), khéi 1 va kh6i 2 danh
cho dy bao thay vdan han vila mua kiét, khoi 3.1 danh cho cic luu wyc I6n 6 ditu kien
mifa, fuyét 6n dinh theo cing thdi ky cia nam. Khéi 3.2 dugc sit dung nhiu tromg cic




5

Dy bao dong chiy han via

1. Dy bao theo luong tril 2. Dy bdo theo s6 ligu

nudc trong song dong chay ngam

3. Dy bdo theo théng tin luong tril mudc

irong song, do 4m mat dém va mua

| | i

3.1. Mua danh gid 3.2. Mua duoc lay 3.3. Duang chi téu
theo s6 licu théng 1 dy bdo hoan hiu
ke nhitu nam khi tuong khi' quyén

Hinh 1. Phan loai du bao thiy van han vila theo nhan {1}

phuong 4n du bdo truyen théng (cdc bidu do dy bio O wir = (W10, Xio, X047 )
irong d6 Wi, dac trung cho trang thai thiy van ban dhu; Xio 12 lugng mua qoa khi
roi trén hiu vic va X'io+r 12 luong mua roi trong (hOi gian du kién.

Cho 161 nay khong phai véi moi luu viyc sOng déu o6 dugc dy bdo mua, hon nila
néu c6 thi chdt luong dy bdo mua ciing chua ddp ing cho céc s0 @6 dy bdo thiy van,
Vi vay, nhidu chuyén gia dy bao thiy van muén thay thé Iugng mua dy bao irén bing
cic nhan 8 gidn 1ép di dugc xdc dinh 161 thoi diém lam dy bao (khéi 3.3)

D& dy bdo dong chiay 5-10 ngdy, cdc nhan (6 gidn tiép gay mua o6 thé la cac
truong khi tugng, trén cac mat ding 4p tang thdp va ting trung, dic irung cho cic dang

thoi. tiét dac biet gay mua I4, nhu 4p thdp nhiét doi, bao, dai hoi ty, gi6 mia vv. Tat

i cdc nhan 6 trén ddu duoc sO hoa dé thuan loi cho viéc xit ly thong tin trén may
tinh,

I DU BAO DONG CHAY CO SO

 Dong chay co sd tryc 1i€p 1a mot thanh phan dong chay chung va la nhan 16 gidn
ti€p anh hudng 10i dong chdy mua. C6 nhizu phuong phdp tinh todn va dy bdo dong
chiy co sb. DG vdi song 16n, mang 1udi song phic tap, dong chay co so thudng ducc
dy bdo tif luong tril nudc trong mang Mudi song [4]. '
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trén.

Wi = AWL{Q -+ AWZJO + ..+ AWmlo (1)

Trong d6 A Wi (i= 1 - m ) la luong trit nudc cla cdc doan song, gidi han bing cic
tram do thay van. Luong trit thanh phin AW xd¢ dinh bing mot trong cic ¢Ong thic sau:

A Wi =10Qd- (Qr+ Q) At ()
Wi = 1 Q ' &)
Wi =[(ou+w)2]l (6)

Trong cac cong thic (4),(5) :

Qd, Qur- Iy hdong qua mat cit dudi va mat cat trén;

Q - Ivu luong trung binh cda doan G Liim‘},, STy
song

T - thoi gian chdy truyén cda doan

_ sfng o
i - do dai cha doan song
Dong chay co s6 QY phu thudc vao /
luong trit ban dau. Wie va. quy. luat bifn f//
d6i cia n6. DE dy bao dong chay , thong ' Wiy o
(hudng ngudi ta dua vao 1ai licu qaa khu Hinh 2. Quan hé gila modun dong chay va

d¢ xay dung cdc quan h¢ kinh nghicm
Qo + 7 =f (Qwo ) cho tiing song cy thé
va cho tung thoi ky trong nam (Hinh 2).

Iugng tril nudc trong song

Néu xay dyng thco modun dong chay (q,l/kmz.s) thi cdc quan h¢ dang hinh 2 ¢6 (hé
ding chung cho cic song trong cung moOt viing thiy van. Thanh phin co so QU ciing ¢o
th¢ dy bdo theo cdc phuong trinh hdi quy, hodac phuong trinh nudc rat dang:

QW o+ = A Wio + QWaip 7

Q(l) w047 = Al Wi e " « ()

Khi xay dyng cac phuong dn dy bdo han vita dong chdy dén ho Hoa Binh, ching 10i
da s dung phuong phdp hdi quy boi dé xdc dinh dong chdy co sO truc Giép i thong tin
thiy van cia cdc tuyén trén [2].

®) m T2 2 D)
QWi+t = 2 aj Qjo + > Bj Hjiwo + > Xiwo + QY min 8
i=1 j=1 k=1
Trong d6 Qiy; Hjt; Xkt - la Ivu lugng, muc nudc va lugng mua cta céc tram tuyén
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Sa di trong phuong trinh trén cic nhan 10 g?)rﬁ cd myc nudc va liu lugng 12 vi ¢
nhitng tram muc nudc va co nhilng tram luu luong. Ditu d6 cing khong quan irong Vi trude
khi si dung phuong phdp hoi quy da ti€n hanh chudn héa (loai bd anh hudng cta thi
nguyen) cac nhan (6.

Nghicn citu dicu ki¢n hinh thanh dong chay cac song ving Primorc (Li¢n X0) {11, céc
tac gia da dua ra cong thic xac dinh dong chay co sO nhu sau:

Q=A(l-c¢c (Quo-Qminy/B ) + C (Qo - Qmin) + Win® 9
S6 hang thi nhit A]l- Qo - Qmin) /B] dac trung cho sy ti¢u hao nudc mat, trong
d6 Oto 1a luu luong qua mat cit khong ché tai thoi di€ém dy bdo; Qmin la luu higng nhd
nhat duge xdc dinh theo duong nudc rit chudn va phy thudc vao Qi ¢ 1a co s6 logarit
nhicn va AB 1a cac tham s6 ticu hao nudc mat.

S6 hang thi hai C(Qto-Qmin) dac trung cho ticu hao nudéc ngam tang nong sO hang

" {hd 3 Omin 12 thanh phan nudc ngam tang sdu, thanh phan nay tyong ddi 6n dinh va duge
xac dinh w tai héu qia khd.

Trong cOng trinh nghicn cifu cia Buxcncxk 3] da dua ra 1oi KhuyCn rang, d6i voi nhitng
lyu vic o6 lugng nudc ngam 6n dinh va phong phi, dong chay co s8¢0 thé duoc xdc dinh
-bang “ham mu:

Qurt = Quo ¢

Dai voi song nho, nuoc ngam nghto thi:

Quwsr =Qo [ 1/ (1 +a1)] . (i

- ar

(10)

(‘a, oy - he s&1itu hao )

i1l- DU BAO DONG CHAY MUA

1. Phan vang anh huing va so tuyén nhan (0]

C6 nhitu loai nhan (8 anh huong (nhan t6 luong Ui, nhan (6 mat dém va nhan
dac trung cho hoan lvu khi quyCn v.v). Cac phuong phap tinh todn va dy bdo dong chay
o so dac trung cho luong it da dugc mo ta ky trong phan Il Trong phan nay s& 1ap
trung ban di cdc phuong phdp xi ly cac loai nhan 16 con lai.

~ Trén co 50 phan tich dinh tinh (synop) ta chon ra cdc vang synop t nhién trén cic
trudng ding p (mat dai, AT850, ATSH0 v.v) ¢6 anh hudng 16i mua roi trén v wvic nghicn
citu, Céc ving trén duge mo phong bang cac gia tri nhi¢t do, do cao dia thé vi cia céc
‘ nit ludi [4]. Dung ham khodng cach phan bict (12) {7] loc bd nhing nat it anh hudng (chia
it thong tin), mot lan nita gidi han cdc truong nhan 0.

2 N R 1 noy 2
d“c =( 1/N 1N2) Z z ( X ic - X fc) (12)
i=1 [=1
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O daay X' 1 s i thugc 16p 1 ; X - nhan 6 16p IL i va £ 13 chi s6 thdi giax,
¢ - chi 58 khong gian {c4c nut), Nj, Nz - 86 quan trac thudc vao Idp I va s6 quan trac
thuoc vao 16p IL

Céc 16p nhan 16 x!va X duoe phan ra theo y&u t6 dy bao sau khi cd sip x€p lai
theo gid iri gidm d2n hodc tng ddn. D€ loai tri sy anh hudng cia bien do bién thitn
(oc) cta cic nhéan 16, ngudi ta khong ding 1tryc 1i€p chi tiéu khodng cach d% ma dung
(&% /o)

2. Phan tich cac trudng nhan 5 theo ham ¢ryc giao @ mhién

Ban chdt cia phin iich theo ham tryc giac ty nhién 12 gda trinh bién d6i tuyén tinh
tap nhan t6 ban dau {H} thanh t3p nhan t6 méi {T}, c6 kich thuéc nho hon va loai bo
tiong quan gilla cdc nhin 16 mdi [6]. C3 hai tinh chdt trén dBu c6 ¥ nghia quan trong &6
voi phuong phap hoi quy boi [4]

Gia slt cdc trubng khi tuong duoc mo phéng dudi dang ma tran H(Lx) (s6 cft wiong
_iing vOi cdc nat do; s hang tuong Ung vdi cic lugl quan trac):

H1L1iH12...H Im
H21H22...H2m
H = | .o, (13)
g H sl H 2 H nm
Can tim moOt ham tuyén tinh X(x) d€ biéu dién 1ap s6 liéu ban dau dudi dang:
p
Hao = 2 Tao X nw (14
' h=1

o) -déy Xnw) 1a ham khong gian va duoc goi la véc to riéng cla tap hop Hx
Cac ham Thq) v2 Xnx) ducc xac dinh bing phuong phdp binh phuong 16i thifu [5,6]

D

z

Haey = Z T oo X ne S
k=1
Sau mot s6 bi€n d6i todn hoc ti dieu kién (15) ta nhan dugc hé¢ phuong trinh moi:
(A-1E)LX=0 ‘ (16)
O day A 1 ma trin tuong quan gifa cic nhan 16 cia trudng H(x), n6 1a ma tran doi
xing vOi kich thudc nm; A - gid tri riéng tuong dng véi véc to X ; E - ma tran don vi,
¢6 kich thudc nn

Vi hé phuong irinh tuyén tinh (16) 12 ddng nhdt, nén né chi c6 nghiém khi:
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A-AE =290 . (1n
Giai hé phuong winh (17) ta nhan duoc n nghiém duong (M 2. Am), lan 1uot thay
thé vao (16) ta nhan duoc n véc 10 ritng X (h=1+m) cia ma trdn tiong quan A. Dy
chinh xdc ciia phan tich (14) dugc danh gid theo cbng thic saw:
. m
= flh /% An _ (18)
h=1 h=1 B ‘
O day m - kich thudc véc 10 nhan 1§ ban dau H ; h - bac phan tich; p - s6 thinh
phin, dadm bdo cho phuong sai bing RZ
He s phan tich dugc tinh theo cong thdc:

m 2
Thi = 3 Hl} Xhj /3 X hj (19)
j=1 j=1

O day j 1a s6 thit tf cdc nat trong tridng nhan 6 H. Vi cac véc 1o ring X o6 tinh
irye giao voi nhau {3 K 2 = 1) nén phuong trinh (19) c6 thé viét gon lai nhu sau:

m
Thi = > H ij X nj (20)
j=1

3. Sang loc nban t§ theo chi tieu F

Tinh h&i tu nhanh cia phan tich theo ham iryc giao ty nhién cho ta kha nang nén
thomg tin (13m gidm kich thudc véc 10 nhan 6 mot cach dang ké). Nhung do su phén tich
theo ham tryc giao 1y nhién ti€n hanh rieng 1€ cho ting trudng nhan 1§ dong nhdt, nén
méi chi loai bd duoc tuong quan gila cdc nhan 16 trong mot trudng. Sy loai bo tuong quan
gifta cic nhan t§ cta céc irudng khac nhau c6 thé ti€n hanh sang loc theo chi tieu [4]

ras

Qaa irinh sang loc 14 qda trinh tuyén va loai.

. Qua irinh loai bat dAu Wi 1ap nhan 16 gid thiét ddy di ban dau. NGO ti€n hanh loai
dan din cdc nhan 18 chita it thong tin. Phy thudc vao gid tri tinh to4n cia chi tieu Fl (21)
qhia trinh loai (ién hanh 9i khi nao gid tri chufn clia F (theo bang thdng k&) nhé hon gid
iri tinh toan F cda (41 ci cAc nhan (6 nim trong p nhan 16 c¢. Gid i chi tiéu Fiser F
difge tinh theo céng thiic sau:

Foyne = fyxe @K-2)0 (1 - fyxe) 21

O day: s vxc- he s6 tuong quan riéng giila nhan 6 x va yéu 18 y loai bd sy anh

habng cia K nhan 16 trong tap nhan (6 ¢ n - do dai chui quan trac.

- Qfa trinh tuyén nhan t6 1a qua trinh ngigc cia qha trinh loai, n6 di tii viec tuyén
nhan 16 diu tien va tiép tuc dén khi gid tri tinh toén F (cia cdc nhan 6 nam ngoal tap
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ga duoc tuyén) nho hon gid tri chudn F . D6i véi qoa trinh tuyén chi tiéu Fiser duoc tinh
thee ©Ong thic saw:
Fyxe = Fyxe (1k2) (1 - ryxo) (22)
O day k I s6 nhan 16 di duoc tuyén; r - h¢ s6 tuong quan thanh phan.
Fyx -Tyc T xc '
royxe = (23)
vV (11 yo( - 1 xe)

Qada trinh tuyén va loai ciing c6 thé ti€n hanh két hop. Ti tap nhan 6 dy ki€n ban
dau ti€n hanh tuyén mot nhan t6 dAu tién c6 tuong quan I6n nhdt véi yéu 16 dy bdo. Sau
d6- tién hanh tuyén nhan 16 thd hai, thii ba v.v.

Tiu khi tuyén dudc nhan t6 thi hai, sau ting budc tuyén lai tin hanh qda trinh loai.
Qua trinh tuy€n - loai chi ding khi khong c6 nhan t6 nao duoc tuyén thém hodc bi loaira]4]

4. Xac dinh tham s phuong trinh dy bao

Phuong trinh hdi quy boi dy bdo dong chiy mua (QD ) c6 thé viét dudi dang téng
quét:

Q@ = aQW + T he X i S ek Thi+7 ‘ )
e=1 h

o day QW) 1a dong chay o sb; X ¢ - luong mua roi trong thoi ky titn dy béo:

nj- c4c nhan 16 gidn ti€p gay mua; ab,cz - hé s6 cla phuong trinh hdi quy.

Cdc tham s6 trén dugc xdc dinh bang phuong phap binh phuong t6i thiu [4,5] Do tin
¢y cia phuong trinh hdi quy dugc xdc dinh theo chi tiéu Student (1)

O . (25)

O day Kj - ky hiéu gid tri tham s6 (ab,cz); ok sai s6 tinh toan hé s6 k.

Co s0 toan hoc ciia phuong phap hdi quy boi dugc trinh by trong nhitu tai litu [4,5],
nén. viéc trinh bay 0 day chang 0i khong d& cap t6i.

KET LUAN

- Trong linh vyc dy bdo thiy van han vila ¢ nudc ta day la mot hudng idng dung mdi
¢6 nhidu tri€n vong. N6 xem xét wiong d6i ioan dién anh hudng cia cdc nhan 16 16i sy
hinh thanh dong chdy 5 ngay. '
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- Tuy' nhién day chi 1a so @ chung phuc vy vié¢ nghién cifu xay dyng phuong. én, con
khi dng dung cAn nghién ciu kj didu kién hinh thanh dong chdy cia tung song cy thé,
d6 chon ra t4p nhan t6 6t nhdt. '

- Két qéa dng dung so dd nghién clu trén s€ t6t lén cing vi sy tich lay kién thitc,
kinh nghiém synop va vi¢c dam bdo cdc thong tin dy bao. :
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