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NGOAi SUY SO LIEU TRONG TINH TOAN THUY VAN

PTS. TRAN DUC HAI
Vién ix‘hi tugng Thiy vin

\ Treng hnh mén quy hoach, thiét k&, khal thic cﬁc cong trink thﬁv loi:

‘tinh lo4n tai nguyén-nudc cho luou vue song hedce ving 1anh thd v.v, s¢ liéu do

dong Lnay tee lun vue hedce Lhu vue nghién ciru 12 riat cin thiét va quan lrorxg !

Yuv nhxen trond 'huc t(, fmh toan thuwdng gip cée ir ucng hop
 , - Co :«,6 heu c‘l@ nhleu nam nhung khong hen tuc |

-~ CoH st heu. nhunr‘ 56 nam cuan xrac cth dna nhidu d"é‘ bide ddm yéu
am,v; sai 56 Lhz tinh fed

- Hoan toAn E-:hong c6 86 héu qu in frde dorg chdy tai hru vye nghién

T‘xuc trana nay da dat ra yéu cﬁu cdn ngoal suy s6 liéu dong chdy dé
ed éu’qc chudi so di 'dai blo ddm cae véu ciu khitinh toan théng ke. Thye t&
ciing @& chting 10 day 12 mél trosg ubanﬁ' vén @a quan lrong va en thiét cla
thuv vin, dac biét trong dieu klen rude ta.

_ Nim 1913 To chire Khi tu-o'ug thé gxén (WMO) va iy ban van hoa, khea
koe, glao dyc cta Lién hiép qube (UNESCO) da ph6i hop 16 ealrc mot hoi nghi
quéc té « Tinh toan thiét k& cac cénd lrmh thiy 101 irong lrudng hgp khdng

, Kdu 56 lieu [5].

C)' day khél mem ngoai suy bqo gom vwc !\eo ddl nhirng chubi quan tréc
‘con ugin. bd sung thavh phan cqo ¢ae chudi lhonrf lién tyc hgac {av cln.cn
dong chay cho !ruong hop Khong cé 56 heu quan trae

S eo nhidu phu-omg ')h‘ip dm)’c &ua Ta VA ap dunG ¢6 hiéu qua c’Le g1a~
qu} éL vin d& nay; shung cd: the lﬁp hcrp thanh 3 nhom:

1, Phu'cng ph‘ip Bdiquy
. Cae m(’) hinh tﬁt dinh

3. Cae mod hmh ngau nhxen
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» O nude ta nhitng phtrond phap nay ciing 43 va dang duoc 4p dung céd
két qud. Trong bai n#y xin gioi thiéu mm sd” net €0, .)au qua kinh nghlem ung.

: hdurzg nhung th‘OU“ phap aﬁ ey
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1. Phuong phap hdi quy

Phuwong phap hodi quy dua irén co s& trong quan giia chudi dong chay
do dirge hodc co thed Len tai & luwu vue tinh toan voi chudi dong chay do dong
{h&i tai mot hodc vai lou vuc lan can cé s ndm quan tric diy du hon va
cac yéu t8 dia 1y tu nhién quyét dinh qua trinh sin sinh dong chdy (mhu mua,
cac dic trung mfit dé,nii; hinh thai luwu vuc v.v.). ' ) o

Trony linh ledn thudng st dung twong quan don bién vi chung don ginn.
Nbung lrong nhiéu trwérng hop, dé ndng cao 4o chinh xée cac két qua tinh toan
holie tromg qian don bifn khong bao dam véu ciu, cin str dyng tuong quan
nhidu bién. Vin d& & day la phai danh gia duoge mire 5n dinh cda chc phuong
(rinh twong quan vi dd fin cay clia che he s hoi gquy. Kinh nghiém st dung
trong quan tuyén tinh nbiéu biéa cho thdy 56 lirong bién doc 1ap thirérng khong

“nén nhiéu hon '3 hogc 4. Viée dua vao twoag quan qua phidu bién chi din dén

sy mat oo dinh che he s6 hdi quy va ling sai $6 nziu nhién khi tinh cac hé

o D{)k‘ﬁ_cyh"m’h,xéé clia phucﬁg phap hoi ‘qu“y'pht_i thut}c nhiéu vaﬂo‘hé s& tuong

‘quan va d¢ dai chudi quan tric tric dong (hisi. Khi s& dung phwong phap nay
_chn ¢hi ¥ edu didu kign sau 31 . :

- Sé ndm cGng quan tric gifra luu vue tinh toan va luu vue twong tu khéng

.n>10' o B ' (1)

Hesémeng qhaﬁ (dtda"_li)kig?n‘ﬁo;}é Jnﬁj’é’{u Luén) khoagnh(’)han 0.7 ! :
LRpOO S &)

-7 . - -. ~ - e . - » ’.\A : Ce . ;4" :.; .
% 5915‘,%:_‘1950 hoi quy va.sil $O° quin phuong cua hé s6 dé. khong'

nhd hom 2
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Mot khia cpnh khic cin trugy |4 nhitng tbauh phin trong chudi duge

ngoai suy bing ,__p‘yhu-ong} trinh hdi quy ¢b quan hé hamsd véi cac. thanh phin

trong ng tai lwu vye twong ur, trong khi che (ri 88 thue do lai ¢ quan hé
khéng dem tri do cb cac thAnh phinnglu nhbién. Vivay. d8 bio dam sy dong
nhft gifra cac thanh phin thie do va.phdn tinh todn bing phuong: trinh- hoi

quy cin thém thanh phin ngdu nhién vio tirag tri 0 ngeai suy: .

Q= Qi +edo V1 — TR T O

~trong @6 Qi _ tri s6 ngoai suy theo ‘ﬁh“irdng'{rih'ﬁhézi'_ quy:

" ¢i —bi€n ngiu nhign chulin voi s6 truag binhbing 0 va phirong sai 55@1’
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do — Phwong sai clia Q; hé sO twong quan (don baén hoéc ghidu biém).
‘Cung o4 the sir dung céng thire dan gian [4]

.

{ - , : (B)
q R + 9 ,

) ‘T_mpg dé g q- 1n 56 mbdun trung binh trong th& k¥ tinh toAn.

4 ‘Kinh nghlem su dung phuong phap tuong quan & nude ta cno ma;
thuong chi ¢4 dac trung lrung binh ném moéi cd tuong ou'm khong gian ehdt.
(r> 0,70). Véi cac dic lrung mua, thang. ngé\ va cue Iri thuédng rat Lho (im
d\wc tram twong tu 4@ xfcdinh he 50 iu'nng quan.

thmg phép duoc sir dung ronff rai, d& dang, cac buéé tinh toan, xac
dmh hé 50 l\mng quan plumng hmh ‘hdi quv V.V da dugce gidi thidu” nhidil

”um‘g che shch vy trong va. ngoai mr(fc Ee viée tinh toén duoc nhanh chéng
‘diic bi ét khi dung tuong, quan ntleu bién va pbai tinh cho nhigu iruong hcrp
4m£n *inh (‘ilﬁn hr. nh‘i‘ lé. mfw vi tinh da duoc z.ur ‘dung réng rhi.

Z Mﬁ hlnh t§t dinh-—mﬁ hinh nhim lhﬁ'e

Theo céch phfm ia.n tua WMO m(z Iwiph (&L dinh dugc chia ta 2 lom

' -mé hmh hbp den. VA R0 hmhnhﬁn thire (con goi la md hinh hop xam).

Che 'mé hinh nhén thace mua—déng chay thuorng duoc str dyng (rong du

'bae Tuy nhien. voikia ning dng Ligp dong c;.a; (r wua, phitng mo6 hinh ndy
con eb thd sit dung cho muc dieh ngeai suy <5 lign d& L hxoug mug twong

frng linhra dong chdy nim; ihéng ngay tham. ebi dong chay trgn 1@ néu cbd

_'36 ligu mua 1y ghi dit Lin cay..

Mo hmh nhdn thirc la Ioa1 mo ulhh toAn mo pl dng che qbé trinh hinh
’igmmn dong chay trén luu vire song. Cie quéi Lrinh mua, "{hém, bbe
thoat hoi; qua trinh si\n smh céc lhanh phiin dorg chay (umil, dwdi mit. ngAm
v.v.) tap trung. nwoe tronsg ‘mang “lueéi song, duwoe mo 14 nhu nhirng qué trmh
bién ddithen. ol gum tham chi cd trong khéng gian va {roig moi mcng quan
val ly gitta ching. Vi vay, nhirng 'md hinh. nay thwong phirc tap, €0 nhidu
tbono S5, phax 'né phong h‘en may !inh 6zén hr Fac buoc hnh lodn co ban bao

P Ll;a chon mé hmh

—— eru chmh mé’ hmh e . ; L T
: Dung mo hiah da hléu ehmh hx qun trinh mua vtinh' ra dong chiy

Da cé. 1al nhxéu mé hmh nhén thuc mu:a — dona c‘]é} curoc dua ra. T_B

’chuc Khi. (wgng, thé gioi da chon 10.md hivh tiéu bidu &8 kitmtra, déng gid

[6] mow

Amh 11&0 cung o uu va khuyet f.*uem vm\, lua chon mé h-nh Ch‘i i““

JUE



phu thudc vao sy hidu biét cia nguol st dung vi diBu kién. ¢o sO val cbit
sin c6 (chuong trinh tinh va may tinh). & nude ta hign ¢6 2 mé hinh nhin thie
duge nhidu co quan nghién ciu su ¥ dung la m6 hinh TANK va SSARR {2]. Chwong
trinh tinh theo hai mo hinh nay da duroc chuy an doi sang hé may vi liah nén
viée st dung rit thudn tign.

P? hié¢u chink mod hinh (xac dinh ho thoug s6 phi hop cho mdt luu vye
cu th#) cin c6 s ligu thye do frong vAi nim vé mua, dong chdy, bbe hon
du d4 tin ciy. Kinh.nghi¢m auw dang md hinh SS: ARR cho thdy. phii cé khoang

5 d&n 8 nim so ligu d& bao dim on dm1 cia ho thong s6 duege ehon. Trong
thu'c {8 & cae tuyén céng trinh chi ¢ 2—3 nim quan trie va sO héu diéu tra
nhung van cb the su' duuu d3 hi¢u chinh md hlnh 101 tmh toaun nhu- mqtphu-ong
an thnm khaO ' R : o L 3

- Sau khi hiéu chmh mo hmh, co cIu:oc bo. lhong 8 Z’m amh nhan duuc
coi nhu Bn dmh theo, thai U,an vOi gxa Huet ia nhung di%u kién co bin trém
luu vue 1' thav (lﬁl ‘Duing bo rmmg. s8 a‘é, Iy mua co *h@ tinh Ta déng chay
'(U’O'nd mw \hu vay, «an pha1 c6 80 ligu nu'a binh quan Tuu vuc hoiie. mira
fram’ dai hleu (ﬂhlt v&i mo hinh 354 \RR) 96 dal Lhm glan ngaat suv phu thuéc

vao do dai chudi sb heu mua

'Uurorn;, cae md hinh nhén thire (3SARR hotic TANK dang duQe st dung
& nuie ta) diroe dung d& tinh-qua trinh dng chiy binh quin- ngay t lwgng
miry, ngay . tu'(mg tng. Tuy nhién, cling cb the diang luwong mua lhand d& tinh
ra dong chiy binh quan th&ng. hodc {ham echi'ding lurgng mua thél doan nhd
hon ngay d& ti b ra dong chay trung: -binh thm doan nho hon ngay- détinh'ra
domf chav trung:binh thei doan twong. ung. :

Khl tmh to‘m C‘lﬂ hm y

_ ' iliéu chinh mo hm’} 1hen 6 lmu nhmw 11 At mia  nie thi‘khi tinh
eund nhm cO 8o liéu efia nhitng trgm mua do Selpiebiyra, fuaiis il B

S H éu chmh mb hmh lheo tnén Goan nao (gl()' ~~~~~ ngay,ﬁ:éng) thi ¢ P
_ ,dung d§ tinh aho lhb’l doan dé Vidyg: néu hidu chinh mo hinh theo mlra ngﬁ'y;
‘khong. duge dung bo th(‘.‘mg s& do de tinh c‘no mua Lhang heac muta anor T

1
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Bé quﬁ lrlnn hleu chinh du'oc nhanh cnong v hop 1y cén tén dung<
mgn logi si’) ligu quan imc ¢6 duge trén licu vue nhue muwa; dong chay, cde
dic trung khu vyge v.v..Bing cach phan tich ddnh gia mdi tirong - quan- gitra
ehing d¢& e6 dugc nhitng wée lwgng ban dan vE cAc thong s8. Vi du: -phan
tich qua trinh mua, dong chay két hop véi nhitng s lidu vé 16p phtt mit lru
vye (thd nhudng, thue val) eo thé uoe lwong céc thanh phin dong.chly va
uquan hé gitra.chang. Cae théng. 88 lién. quan dén déng chly duédi mit dit cé
1thd wée linh tir k8t qud phﬁn tich duéng nude rut Cung can phﬁn tich phucmg
‘trinh cAn. bing nude dan glan dé xem cae gia tri trung binh ciha mln dong
,chéy, tdn th4t ¢4 nim lrong mbi trong quan horp 1y khoud tu' a6 uode tinh lugng
‘mua binh quin luu vue v chc thong sO lign quan dén. mua; ton thir (nhu-
~thong 8 tj trong {rain mua vé\ quan hé BOP-—SMI hong m6 hmh SSARR)
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3. M6 hink ngiu nhién-

M6 hinh hoa dong ehay song. ngoi nhu qua trinh nglu shién la mot phuorg
phap ¢0 hiéu qua trong tinh toin thiét k& cac hé thong thiy loi va ngay cang
duge st dung rong riii, dac bigt 1a trong trudng hop khong o s& li¢u do dong
chdy tai luu vye linh toan.

Hau hét eac mé hinh nghu nhién dugc xhy dyng d& mo. phdng qué trinh
dong chay nim la qua trinh thuwéng duge cei 1a dung. M6 hinh dong ehdy chc

thoi doam ngan hon nhw thang, tudn phlrc tfap hon nhi2u vi s6 lwong théag
56 ling dang k2 (vi du mé hinh Thomas Fiering cho dong chay nim €0 3 théng

6, nhung ehe dong ebay {hang ¢ toi 36 théng 56). Tuy nhién, irong thye té
thuong can s6 ligu dong chay thang nén mot & mo hinh ngiu’ nhién che dorg
chiy thang di duge ng dung rong rii nhu m6 hinh chudi MarcoY, mo hioh
tu hoi quy trung binh trugt (ARMA, ARIMA) mo mb hmh Thomas Flermg V.V..

_ Khée voi ciac mbd hmh L.han 1huc chi (ﬁn vax nam so heu do ﬁe nhall
biét cac thong s0, khi st dun" mo hieh ngau nhién cin c6 56 nam’ quan triie
dd d& bio dam tinh om dinh clia cac Lhma,sn Hmno* k& Tuv nhién, ‘cac {ham

8 théng ké ¢6 1he xac dmh theo s6 liéude lai iu,en cong tunh hoic & vi ITi

twong 1y (luu vue tuomg tlr) Véi mo hinh nhan thuc chu-a co khﬁ nang d\lﬂg
S0 lxéu hru vye tuong tu' dg higu chinh.

" M6 hinh nhasithire duoc kidm nghiém bing rach 50 sanh qua trmh dong
chay tinh toan va thye do thee tr mh (g thoigian. MO hinh {héng k& ekl dugce

danh gi4 theo mirc dd phi hop ve mit thongAké: cac ,;thong_ s6 elia chum 38

’héu quan tric va chudi t8ng hop duoe.

¢ nuéeta mo hinh Thomas Fiering da dugrc ung dung a3 tao ehudi dong
chdy thing trong 100 ndm phue vu .viéc quin 1y ho chua Hoa Bink [5].
Voidon vi Lhm gian la thang, bleu ih\xc man clia mo hinh duge vié

fdum d'mg

_Trona do Q;+1r Q,‘—— dong . chay thang 1hu i + 1 vai, oo
0+ 1y Q < iri 88 lrung bmh
¢ — he s6 hot quy’” |
Ti+1— Bién ng,,au nlhen c‘Iéc lap co luat phan phm chuan v6i ky vong

bang 0 va phuong sai bing 1.

dQH-I — 6 lech chuan cua dong chay, b
_;R,, T He %o tu'omg quan wwww
. C#e bude iinh co ban khi ap dung mo th la
= ' Xac dinh cac ddc trung th(‘)ng ké clz chum thue do. ETTTII P
_ “_"Xée dinh’ Judt phan phm ctia chubdi thuc do d8 chon phwong phap tae
bién ngdu nhién 1.

]
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— Thuc hi¢n eac phan tieh fuong quan va hoi qui.
— Tao 56 ngau nhién va tinh bién nghu nhién T.

Sau chc bude trén s6 phan dwgce hé 12 phuar{g trinh hdi qui tuyén tinh
cho 12 thang. Trong phuong trinh dau i s la 12 (thang 12) con i+1 1l

B

(théng /) sau do theo ipinh tu is6 a1 2, . {1 vai+ 1132 3., 12

Trong trudng hop. €U (hd nay, chudi thue do dirge 13y lai tuyén Hoa
Binh 1 nim (961 dén 1973 ,
: M6 hiph nglu nhién con dugc mdt s6 nha ihtiy van An Do dung dé tao
chudi dong chay tran Iit 16a nhit [4] DBai l0an dstra nhu sau: xhe dinh qua
trinh i thiét k& cho song Yamuna iai tuyén Okha (F = 6311km?2) trong digu
kign hoan  toin khong cd s8 ligu do dong chay tai tuyén. p& giai quyét bai
tean nay edc nhi thiy vién An Do di chon mé hinh chudi Marcov khong dirng,
k&t hop v6i phwong phap duong don Vi o o
..~ Mb hinh \Marcov dige ding khi tao chudi mua trin 18 16n nhit nim
~ trong 100 ndm. Sau d6 dang hé s& dong chay (8 = 0,80) tinh chuyén sang 16p

. ) b

dong chiy va ding drong don vi dé tinh qua trinh 17 thigt k&,

- Thei doan mua linh todn duge chon biing 6 git. SO li¢u mua 1&4n nhit
:G,gi(') duge ’irie}i fir 86 lidu dn t(rong 10 nim (1956'—19'65) tai Tram, New Delhi
“pim gin tuy&n cong Lrink. Cae (ran mua b gidr duoc sip x@p sao eho mus bit
@&u vAo gio thir nhit sau 46 ikeo lién tuc va k&t thac vao gitr thir 6 (Trong
 che tran mua lhye 18 sy sip xEp co the thoug hodn toan nhix vay. Vi du co

thd cé nght quing trong qua trinh mura).

= M6 hinh linh todn c6. dang
: ] = rXi-1,j + Ex,} - o (7)

P : . ‘/: . g . o ; s :q"’{,.j o -, .
O aay: Xoi— lrong mua 410 thir ¢ cua nam thi §,

Xii,j — lrong mua gior trwoe do; r— né sd chudi Mareov ; £, thanh

- phéin ngiu nhién do lwgng mua gid Xe:t— thori gian tinh bing givg t=1 -6

B T p}iif_gﬁg :lriaﬁ (7), khi t — | nghia la vio giv thi nhi‘t'_"iuq'n;g_mua '
bing tri 86 @:¥i vao théi didm truece do (t—1=0) mua chua bit diu (Xe-1=0),

Hé 56 chudi Marcov (r) va thanh phém ng?iu nhién eho nhitng Ham c6 sé
lidu, duge xac dinh tr lwugng mua da bigt biing phuong phap binh phuong toi
thigu khi chon thich hop duong quan h¢ X1 va Kefe ' L

iy Cac thong s phan bé nhu tri s6 trung binh, d8 lach chuin etia chudi
8¢ liéu mua quan trie, duoe linh cho ting gio. - e seat }
, - 100 86 hang tya ngdu nhién (ps_‘euc_lq.’-,_random-numbers} c6 ludt phén
b ddng nhit cha gio th& phit dwoc tao 14p trén may tinh IRM1401. Cac 58
_ pgAu mhién d6 duge coi la lugng mua git lhir nhét cfia 100 trin mua va duoc
' dang d& linh 100 tri s6 lwgng mua gior ‘thir 2, Lwong mua gio-thi 2 cua 100
trin mua voa {inh lai dugc dung dé tinh luong: mua gio thi 3. Cir tinh nhao
vy cho dén gio thir 6. K&t qua duge 100 trin mus v6i thai gian mua bing
6 gio. : e _ PN -
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