Ham tu tuong quan va ham mat do pho ctia chudi dong
chay séng Hong tai Son Tay
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Vien KTTV

¥ Ham ty tuong quan va ham phé dugc sit dung rong rai trong nghién cifu tinh bi€n ddi trong
qiia trinh nhidu nam cia cic yéu t6 KTTV nhim phyc vu cho cong tac tinh todn va dy bao KTTV;
Trong bai nay ching 10i xin gi6i thiéu mot s6 k€t qua nghién citu v& hé s6 tuong quan va ham m
d6 phd ciia chudi dong chay song Hong tai Son Tay [1). :
1-"Ham tf ﬁlﬂng {uan
"Hé s6 td tuong quan giita cac thanh ph‘ﬁn cia chudi s6 liéu dugc tinh theo cong thiic sau[5]:
=12 %X (K = XN 0ai- X
i=1 . i=1
trong d6 X, - gid tri-cia thanh phan thi i, ti X, dén X, p
X. 47 - gid tri cia thanh phan thii + , tu X,,, dén X,
n - s6 thanh phin (s6 nam quan tric ) cia chudi,
7 - bude truot (dich chuyén,ré) tit 1 dén M,
"M 2 buéc trut 16n nhat, 14y bing s6 nguyén 16n nhat, bang hodc nhd hon (n- 1)/6.

r, - héso ty tuong quan tiong ing voi budce truot thir 7.

ii

Sai s6 chudn cta hé s6 1y (uong quan (SE ) ) du0c tinh theo cong thitc dudi day clia Box
va Jenkins (1970): - :

SE(, y =l +2§ Zym 2 (2)

trongd61dyq = 1khit = Ivaq=2khit =2

Chubi s6 liéu dong chay cta sOng Hong tai tram thiy van Son Tay dung dé tinh todn dai 87_::
nam, tif nam 1902 dén nam 1988. SG lieu dong chay thyc do cia tram Son Tay trong cac nam 1972 -
1988 da dugc hiéu chinh d€ loai trit anh hudng didu it cia hai hd chia Thac Ba trén song Chay (tu
nam 1972) va Hoa Binh trén song Da (ti nam 1983).



Can cif vao chubi s6 liéu dong chay ndi trén cha tram Son Tay da ti€n hanh tinh toan hé s6 1y
- tﬂOﬁé quait theo cong thie (1) cho cac chudi dong chay thang va nam dudi day:

- Chudi dong chdy nam,
- Chudi dong chay thang cla ting thing trong nﬁm;
- Chudi dong chay thang 16n nhit, |
- Chubi dong chay thdng nhé nhit,

- Chudi dong chay thdng do tat ca cac thang cia toan chudi tao thanh.

Trong bang 1 dua ra gid iri ctia hé s6 ty tuong quan tai bude truot dau tién ( rl) va sai s6
chuén ctia no. '

Trong hinh I dua ra do thi ham ty tuong quan (r; ~ 7 ) cia chudi dong chay ndm va mot s0
{hang dai bi€u: thdng IV - thdng gitta mia can, thang V - thang chuyén ti€p tit mlia can sang mua L4,

 Bdng I- Heé s6 ty tuong quan tai budc trugt dau tién va sai s6 chudn tuong ing cia cic chudi
:dong chay song Hong tai Son Tay.

Thang ' Thang| Th én;ﬁ
1 11 48 v v VIOV (VI IX | X X1 XII | 16n inhd  |Nam

Dic trung . | mhat | nhat
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- T két qlia tinh toan c6 thé nhan X6t v& hé s6 td tLiOng quan clia chudi dong chay sc"mg Hong
ﬁ _tai Son Tay nhu sau:

a) D8i véi chudi ddng chdy nam _

Gid tri r; tuong d6i nho va dao dong trong pham vi kha rong, it - 0,024 (tuong tng voi
1 =14) d&€n 0,173 (7 =5); gid tri tuyét d6i chia 1, dao dong tit 0,006 d€n 0,173. Phan tich quan h¢ -
1, ~ 1 (hinh 1) c6 thé thdy h¢ s6 ty tuong quan tai budc trugt dau tién rat nho (1, = 0,006), tang
dan va dat gid tri 16n nhat tai budc trugt thit 5 ( 15 = 0,173); sau do6 giam dan va dao dong trong
pham vi hep ( - 0,011 ~ 0,080), tii budc trugt thit 8 dén thi 14 gié tri r, thudng nhod hon 0.
- b) Doi voi chudi dong chdy thang _
Ciing nhu chudi dong chay nam, gid tri r; cla céc chudi dong chay thang cling déu tuong
doi nho, dao dong trong pham vi tit -0,283 dén 0,378; gia tri tuyét ddi cha 1, dao dong trong pham
vi tit 0,002 dén 0,378. Gia iri 1, deu tuong d6i nhd, chi co cic thang 11, 111, V, VI va dong chay
thing nho nhat 16n hon 0,10; trong d6 chudi dong chdy thdng nhd nhét c6 r, 16n nhdt va r, caa
chubi dong chay cac thang V, VI va VII nhé hon 0. N6i chung, r; ¢4 the€ nhd hon O 6 bat ky budc
truot nao, nhﬁng cdc chudi dong chay thang trong mia i thitong co 1y < 0.

Db thi ham ty hudng quan cia cac chudi dong chay thang trong mua can khac vdi do thi ham
¥ tuong quan cla cac thdng trong mua lii. D61 vdi cic chudi dong chay thang trong mla can, gia tri




1, tuong d6i 16n ngay tit nhitng budc truot dau tien, sau do giam dan rdi dao dong trong pham §,
hep. D6i voi cdc chudi dong chay thang trong mia 1d, gid tri 1, déu tuong d6i nho va ¢6 khi nho hgy |
0; trén dd thi r; ~ 7 ¢6 mot s6 dinh. Do thi ham ty tuong quan cia chubi dong chay thdng V tuony -
d6i ddc bigt so vOi dd thi ham ty tuong quan cla cac chudi dong chay thang khac. D61 voi thang nay
tuy gia tri r; nho hon 0, nhung ¢6 gia tri tuyét d6i tuong d6i 16n (1, = - 0,217), sau d6 tang nhay
va dat 16n nhdt tai budc truot thit 3 (r, = 0,378), ti€p sau d6 r, giam dan va tit 7 = 6 deu 6 1, <,

bo th1 ham ty tuong quan ctia chudi dong chdy thang 16n nhat tuong td nhu do thi hamt
tuong quan cida cac thang trong mua li. :

a

Do thi ham ty tuong quan ciia chudi dong chéay thang nhé nhét cling tiong v nhu céc chup
dong chay thdng trong mia can; h¢ s6 ti tuong quan dat gid tri I0n nhat ngay tit budc trugt dau tig
(1, = 0,376), sau d6 giam dan khi 7 tang.

Do thi ham ty tuong quan ctia chudi dong chay thang cuia tat ca cac thang trong nam c6 dan
hinh sin v4i chu ky 12 thang (Hinh 2). Cac dinh xudt hién tai cic budc truot v = 12, 24, 36,... va gi
trj 1, tai cac dinh dao dong trong pham vi tit 0,715 (z = 168) dén 0,826 (v = 24), ¢6 xu th€ gidm dy
khi 7 tang; cac chan xuit hién tai cac budc trugt r = 6, 18, 30,... va ciing giam dan khi 7 tang: .
15 = -0,617, 1, = 0,542, '

Tém lai, hé s6 ty twong quan cita chudi dong chay song Hong tai Son Tay tuong doi nhdy
dao dong trong pham vi khd rong. Dizu d6 ching t6 ma&i lién quan noi tal cifa ChU.Ol khong 16n va ¢
thé coi chudi dong chay nhu 14 mot qia trinh ngéu nhién. Tinh ngdu nhién cta-cac chudi dong chiy
thang trong mia lii cao hon 50 v6i cac chudi dong chay thang trong mia can. Nguyén nhan c6 thé x|
do ngudn cung cdp nudc song trong mia 1d chi yéu do mua cung cdp, cOn trong mua can thi chy
y&u do lugng nube trit trong Iuu vyc va nude ngdm cung cdp. RS rang, tinh 6n dinh cia nude 11g2‘1m3~:%
cao hon so véi lugng mua. Do vay, méi quan heé noi tai trong chudi dong chy can cao hon so véi
chudi dong chay 1d. Tuy vay, cing nhan thdy rang mo hinh chudi Markov don vdi quy luat bién d(")i'g;

r, = rlT khong phu hop véi do thi ham tu tuong quan cia chudi dong chay song Hong.

T

Ciing can chi ra ring, tuy chu6i s6 liéu dai t6i 87 nam nhung sai s6 chudn cia r, kha 16,
nhigu khi bang hoac 16n hon ban than gid tri r, . Tt 56 liéu trong bang 1 c6 thé thiy chi co gid tri r1
clia cac chubi dong chay thang 11, 111, V va chudi dong chay thang nho nhat 16n hon gid tri sai s6
chudn, cdn cac chudi dong chay khac thi SE (r;) = 1, . -

2- Ham mat do phé

Ham mat d6 phé chudn hoa dugc hinh thanh theo cong thic sau day [5]:

Spx = (1/M) [1+2 ET r,ik cos (JEPT/M +r MK €08 (7p)] | (3):?

trongdo P =0,1,2,..M va phép lam tron nh sau: -
Sok =02 Box + 5 @

S,k = 0258, I\+ossp“o 58, 6)

Spp = 05 (SM Lk +SM | - (6)

tan s6 tuong ing véi P ducc xdc dinh nhu salg



f=P2M, vong/nam. (73

(rong cac cong thdc trén k 1a chi s6 thoi doan tinh (k = 1,2,..., m); m 12 s6 thdi doan tinh todn; cac
o hiél-! 7 va M nhu trong cong thiic (1).
Khoang tin ciy tuong ng voi milc bao dam 95% duoc tinh nhu sau:

@S oy 0025(‘7)) 7. Spk/ 1 oas (D)1 @)

roilg d6 bac 1y do cia phan bo x dugc imh nhd sau: ¥ = 2,6670/M; n 1a s6 nam ctia mbi thdi
doan tinh todn . :

~ Phan tich k€t qtia tinh haim mat do ph6 ctia chudi dong chay ciia song Hong (a#Son Tay cho
thdy :

- Ham mat do pho cia chudi dong chay nam (hinh 2) tai bude truot tuong ling vai thn
séf 0 dat gia tri 10n nhat (0,136), gidm nhanh dén budc truot thit 3 (0, 0328), sau d6 tang dan tdi
pudc truot thit 6 (0,076) rdi bién ddi trong pham vi hep (0,068 ~ 0,081). Dinh phd xudt hien tai
pude truot thi 6 (chu ki 4, 7 nam) khong duge rd rang. Nhu vay, ¢6 thé coi ham mat do phd cda
rc].m_é.i ddong chdy nam nhu 14 ham mat do phd cia qud trinh "nhiéu do".

- D0 thi ham mat do ph6 ctia cic chudi dong chdy thang trong mia can ¢6 sy khac bigt so vdi
ham mat do cia chudi dong chay cda cic thdng trong mia 14 (Hinh 2).

D6i véi chubi dong chdy clia cic thang trong mia can, ngay tif budc trugt dau tién (7 = 0y
wat hién gia tri mat do phd 16n nhat, sau d6 giam dan khi 7 tang 1én va dao dong trong pham vi
hep. Duong qia trinh phd cia cdc chubi dong chay thang trong mia lﬁ_Cﬁng khong hoan toan gidng
ghau, nhung thudng nhan thay c6 mot vai dinh phd véi chu k¥ 2,5 - 5, 6 nam, ¢4 biét t6i 14 nam. Dic
bigt, trén ¢ thi ham mat do phé ciia chudi dong chay thang V ¢6 1 dinh phd cao nhét xuit hien tai
bude truot thit 10 (S;, = 0,1533) vdi chu ky 2, 8 nam. Day 1a dinh phd ¢6 gia tri 16n nhét so véi cac
dinh phd khéc cia cac chudi dong chay thang trong mia can va trong mua 1d. Cing nhu do thi ham
W tuong quan, do thi ham mat do ph6 cha chudi dong chay thang V tuong d6i dac biéi va khac voi
@ thi ham mat do phé ciia cic chudi dong chdy khdc. Dudng qia trinh phd cia chudi dong chay
thang 16n nhat khong thé hi¢n 16 mot dinh phd nao va mat do phd ¢ hai dau idn hon O giita dudng
qua trinh. ‘ | ’

Duon g qaa trinh phé cia chudi dong chay thang nho nhét tuo:xg td nhy dudng qia trinh pho
cia chubi dong chdy théng trong mia can, -

Ham mat do ph6 cia chudi dong chdy thang cho tat ca cac thang trong ndm tao thanh dugc
tinh cho cac thoi doan 5, 10, 20, 30 nam va ca chudi. Trén duong qaa trinh phé cia cac thoi doan 5
va 10 nam chi xudt hién 1 dinh phd ro rét tuong ing véi chu ky 12 thang. DGi véi cac thoi doan 20,
30 nam va ca chudi thi ngoai dinh ph6 ¢6 chu-ky 12 thang ra con thdy dinh phd voi chu ky 6 théng
:(Hinh 4). Dinh phd tuong ung véi chu ky 12 thang 16n gdp 7 lan (0,3345/0,0467) so vOi dinh phé
tuong {tng voi chu ky 6 thang. Diéu nay chitng 16 dao dong chu ky nam ciia dong chay troi hon dao
dong chu ky maa.

' T6m lai, chuéi dong chay song Hong tai Son Tay dao dong theo chu ky mia (6 thang) va chu
Ky nam (12 thang). Dudng qaa trinh phd cia phin 16n chudi dong chay thing va chudi dong chay
nam thidng c6 1hay vai dinh phé véi chu k¥ 2 - 5 nam, ¢6 khi hon 10 ndm nhung chi c6 dinh phé cia
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L Chugi dong chay thang V 1a dang tin cay. Chudi dong chay nam ciing nhu chudi dong chay thang
jrong mia can c6 thé coi 1a qta trinh "nhidu do" véi dao dong phan b6 chi y€u 0 nhiing tan s6 thép,
con chudi dong chdy théng trong ma li thi ¢6 1hé coi 1a qia trinh "nhidu trang" vdi cdc dao dong

phan b6 déu O cac (an 0.
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