UNG DUNG PHUONG PHAP HOI QUY NHIEU BIEN ‘
TRONG DU BAO DAC TRUNG NGUON NUOC THUONG LUU SONG HONG

Trinh Thu Phwong' Lwong Hiru Diing’

Tom tat: Qua trinh dong chay mdt phu thudc rdt nhiéu yéu t6 nhw muwea, mdt dém luu viee va qua trinh sir
dung nuée trén luu vuee. Die bdo nguon nuée trude mot khodng thoi gian dai sé ¢é y nghia vé cing to lon
trong qudn Iy, ndng cao hiéu qua sir dung nude ciing nhw phong tranh thién tai. Bai bao trinh bay két qud
nghién citu ing dung phwong phdp hoi quy nhiéu bién trong duw bdo dic trung nguon nude thirong luu song
Hong han mua (mua 1 va mua kié?). Moi quan hé giita cdc nhdn té khi hdu va cac yéu to dir bdo déic trung
nguon nuwdc nhu heu lwong 1om nhat nam, tong heong mede ma lii, tong heong nwée mia can, lheu lvong nho
nhdt nam dwoc xem xét phén tich, lya chon nhén té thich hop nhat dwea vao phwong trinh hoi quy nhiéu bién.
Hé cdc phwong trinh héi quy da bién dwoc dp dung du bdo thir nghiém nguon nwée thirong leu séng Hong

trong nam 2011-2012 vai mirc dam bdo dat tir 65-80%

Tir khoa: Dw bdo, dic trueng nguon nwdc, hoi quy nhiéu bién, song Hong

1. Giéi thiéu chung

Luu vuc séng Hong c6 luong nudc kha
doi dao song phan b khong déu theo khong  |°
gian va thoi gian. Hé thong song Hong duoc
hinh thanh béi ba nhanh séng Pa, Thao va
L6. Mua li thuong kéo dai tir thang 6 dén
thang 10, mla can tir thang 11 dén thang 4
[8]. Nhitng nim gin day tong lwong dong
chay mua lii va mua can c6 nhiéu bién dong, F
thiéu hyt so v6i trung binh nhiéu nam. Ngudn

@ -y £ L
Lo R | { { s
v B | S {
{ Wiiong 16 oy
% m Grang

LAoO "

Chi dén

ing  ———

Tram thity vén A ¢ 1 <

TRUNG QUOC TRUNG QUOC
- MliGiaag ey B b

Ho Tuyén, Quang 0 50
kilometers

100
Ham Yén

g . Yén Bii \
o Y
HiSon T, s
-4

. Lvve .
S.Ma Chu 3

®0 Y

103°00° 104°00° 105°00°

nu:’éc kh?n hiém dan téi viéc cAp nudc cia hé oo
thong ho chura trén luu vyc la kho khan, anh 3 sesss
huéng dén hoat dong phat trién kinh té trén | |t
Iru vue. Thiéu nude hogc bi dong trong cip =

nuéc sé dan dén: gidm nang suit nong  Hinh 1:

nghiép, nudéc man xam nhap giy khoé khan

lay nudc, giao thong thuy bi gian doan, luong nude
duy tri hé sinh thai séng khong dugc dam bao...[3].
Trén luu vyc song Hong phan 14nh thd Viét Nam
hién nay c6 gan 1000 hd chira I6n nho, trong d6 c6 4
hd chira 16n chu dao phong chdng li va cp nudc ha
du, sy diéu tiét dong chay cuia cac hd dan dén dong
chay ha du dong bang song Hong bi anh huéng [6].
Do vay viéc du bao ngudn nudc mit 12 vo cliing quan
trong trong cong tic quan ly tong hop tai nguyén
nude trén luu vue song Hong.

Dy béo ngudn nudc mit 1a tinh toan va bao trude
cac dic trung chinh phan anh dinh luong ctia ngudn
nudc, tong lwong nude mit. Két qua tinh toan co thé
dugc sir dung danh gia tinh hop 1y cia viéc khai

Y Trung tam Du bdo Khi twong Thity vin Trung wong
2 Vién Khoa hoc Khi tigng Thity van va Méi truong
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Hé thong song Hong va Cac Vi tri dir bdo nguon nwée mdt
thac, sir dung nude va c6 y nghia 16n lao trong viéc
lap ké hoach, quy hoach sir dung tai nguyén nudc
cia mdi nganh, mdi ho dung nuoc [2]. D6i véi
nhitng Iuu vire séng c¢6 hé thong hd chira 16n da muc
tiéu nhu song Héng, viéc du bao nguén nudc thugng
lyu s& rat hiru ich trong 1ap phuwong an va ké hoach
tich nudc, didu tiét hd chira phan bd ngudn nudc vé
ha du mot cach hop Iy nhim khic phuc thién tai li
lut ciing nhu phuc vu cip nudc ha du giam thiéu
nguy co han han thiéu nudc c6 thé xay ra. Thoi gian
du kién du bao tiém ning ngudn nudc phai du dai dé
nguén nudc cua hé théng boc 16 hét sy bién ddi cua
chung trong thoi ky d6. Thong thudng, thoi gian du
kién du bao ngudn nudc tinh theo thang, mua, nim.
Trén thé giéi hién nay c6 nhidu phuong phap du bao
ngudn nudc mdt nhu: Phuong phap phan tich bién
trinh; Phuong phéap théng ké; Phuong phap mé hinh
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todn; ung dung cong nghé vién tham va hé thong
thong tin dia ly. Bai bao trinh bay két qua nghién
ctru, lya chon phuong phap hdi quy nhiéu bién du
bao ddc trung ngudn nudc thuong luu song Hong
v6i thoi gian du kién theo mua (moa li va moa kiét).

2. Phwong phap dw bao tai nguyén nuwdéc
thwrgng Iiru séng Hong

Phuong phap hdi quy nhiéu bién dwoc nghién
ctru va ung dung trong du bao tai nhiéu qubc gia
trén thé gii. Do chinh x4c ctia mé hinh du bao phu
thuoe rat nhidu vao do dai chudi sb licu, viéc lya
chon nhan té dy bao va qua trinh xu 1y sb liéu [7].
Noi dung phuong phap la tim ra hé phuong trinh mé
ta cac moi quan hé giita cac yéu té khi hdu nhu mua,
nhiét do, bdc hoi, 46 4m, cao 4p Thai Binh Duong,
hién twong ENSO véi lugng trit nude trong song,
luong trir nude thoi ky dau moa, cudi moa... tir
chudi sé liéu nhiéu nam trong qua khi [1]. Dya trén
cac phuong trinh ndy, ngudn nudc trong twong lai
theo céc thoi ky thang, mua, nim... ¢ thé dugc tinh
toan du bao dinh lugng. Véi co s¢ nhu vy, phuong
phép du bao tai nguyén nude thuong luu song Hong
duoc thue hién theo so d6 nhu Hinh 2.

Céc vi tri duoc lua chon dé du bao nguén nudc
gom: trén song Pa tai hd Son La, séng Thao tai
Yén Béi, song Chay tai hd Thac Ba, song Lo tai
Ham Yén va song Gam tai ho Tuyén Quang (Hinh
1). Yéu té dic trung ngudn nude duoc dy bao gdm:
lvu lwong 16n nhat nim (Qmax niam), tong luong
dong chay 1i (W 1), téng luong dong chay can (W
can) va luu lwgng nhé nhat nim (Qmin nim) tai cac
vi tri du bao. Ba nhan t6 dong chay (16n nhit, nhod
nhat, trung binh hang thang tai cac vi tri du bao)
thoi ky trude, tam nhan t& khi hiu quy mé dia
phuong cua 11 tram khi twong dién hinh (Muong
Lay, Son La, Sin Ho, Lao Cai, Sa Pa, Yén Bai, Luc
Yén, Ha Giang, Tuyén Quang, Chiém Hdéa, Ham
Yén) va hai nhan té khi hau quy mé 16n duoc lwa
chon phan tich twong quan vé6i cac yéu té du bao
nham tim ra bo nhan t5 c6 mdi quan hé twong quan
t6t nhit v6i yéu t6 du bao. Mdi vi tri du bao c6 thé
chon mot hay nhiéu tram khi twong dai biéu, mdi
tram khi tuong co thé chon 1 hodc nhiéu nhan tb
khi hau khac nhau dé dua vao phuong trinh phan
tich twong quan. Phuong trinh hdi quy nhiéu bién
c6 dang téng quat:

Y=a _Zb‘ X

Trong dé: a: hé sb tu do; Xi: dac trung nhan tb

Yéutd debio Y

Biac tnmg dong

Nhan té di bio Xi

Cacdictrung khi Chi 50 ENSO ‘

Diac tnmg dong
chay thang tnrce

chay Qmasx, Qmin hiutaicictram || Ap ez Thiibinh
o i dwong

~~- Jdc Jdc dc¢c

‘ Tinh chudn sai Xtb, Ytb ‘
] [

Tinh ma trin tweng quan R(X;;) i=1-m:
56 nhin td, j=1-n dd dai chudi s6 lidu

i

Tim phwong trink tuong quan Y= f(xi) ‘

|

Tinh chi tiéu hé s6 trong quan R, chi
s0 ton tai trong quan Fisher F, mite + Y
dim bao phirong in P%

Lira chon cac bién 56
dirzvao phirong trinh

‘ Tinh dy bio Y cho nim n+1 ‘

|

‘ Két qua dw bao dic trimg ‘

Hinh 2: So dé khoi phirong phdp héi quy nhiéu bién dir bdo
dac trung nguon nudc mat

khi hau thi i ctia tram khi hau thir j

M&i quan hé giita dic trung ngudn nudc va Cac
nhan t phan tich trong phuong trinh tuong quan
duoc xem xét cu thé nhu sau:

2.1. Xdc dinh moi quan hé giita dic trung nguén
nude thwgng hru séng Hong va hién tong ENSO

ENSO la do 2 hién tugng El-Nifio/La Nina (dai
duwong) va SO (khi quyén) xay ra trén xich dao Thai
Binh Dwong c6 quan hé mat thiét véi nhau nén
ching dugc lién két lai thanh mot hién twong kép,
goi tit 1a ENSO [9]. ENSO c¢6 d l6n biéu hién qua
chi s6 SSTA (chuan sai myuc nuéc bién - Sea Surface
Temperature Anomaly) va duoc xem xét 1a nhan t6
khi hau c6 quy mé lén. Tong hop sb liéu dinh i
nam tai cac vi tri du bdo va chudi sd liéu 31 nam
xuit hién hién tegng ENSO cho thay:

Trong nhitng nam c¢6 hién tugng ENSO, luu
lugng trung binh mua Ia thudng 16n hon trung binh
nhiéu nam (TBNN) chiém tir 32-48%, riéng cac nim
xuit hién La Nifia ti 16 nay chiém tir 19-32%. Dic
biét, nAm co6 hién tugng La Nifia thuong xay ra li
I6n va dic biét 16n trén hé thong song Hong. TAt ca
cac tran 1 lich sir tai cac tram chinh cta song Héng
déu xuét hién vao nhitng nim c6 hién tugng La Nifia
nhu 1 lich st trén séng Pa tai Hoa Binh nam 1996;
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trén sbng L6 tai Vu Quang nam 1971; trén sdng
Thao tai Yén Bai nam 1968. Déi voi dinh i tiéu
man va luu lwgng trung binh thoi ky tich nude ¢ xu
thé 16n hon TBNN chiém tir 39-45%. Trong cic nim
xuit hién El-Nifio, lru lwong trung binh mua can
thuong nhoé hon TBNN tir 25-30%.

M&i quan hé giita cac nhan t6 Qmax nim, W 1i,
Qmin nim, W can véi chi s6 SSTA ving Nifio 4 tur
nam 1961-2010 (bang 1,2) thé hién mirc do tuong

quan khdng chit ch&, hé sb twong quan chi dat tur
0.03-0.51. Céc dic trung ngudn nude trén hwu vire
séng L6- Gam- Chay c6 mdi quan hé véi chi sd
SSTA cao hon luu vyc song Pa va Thao. Trong sb
cac dic trung ngudn nuéc duoc lya chon tinh toan
trong quan v6i chi sé SSTA, dic trung co tuong
quan lén hon ca 1 tong lwong dong chay mua lii tai
vi tri hd Thac Ba nhung ciing chi dat muc hé sb
tuong quan cao nhét 13 0.24.

Bang 1: Twong quan (R) giita chi s6 SSTA (nhé nhat tir thang 11 dén thang 5) va cdc dac trung tdi
nguyén nudéce thuong lheu séng Hong trong mia li

- . Luru hrgng 16m nhét nim Tong lwong dong cha
Luu vye song Vi tri (Qnglax nim) %m‘Ja |l";g W l%) '
ba Ho6 Son La 0.07 0.11
Thao Yén Bai 0.05 0.06
Chay Ho6 Thac Ba 0.06 0.24
Gam Ho6 Tuyén Quang 0.14 0.08
Lo Ham Yén 0.05 0.08

Bang 2: Twong quan (R) giita chi s6 SSTA (nhé nhat tir thang 6 dén thang 10)
va cde dic trung tai nguyén nuée thwong heu séng Hong trong mia can

- . Luru hrgng nhé nhat nim Tong lwong dong cha
Luu vye song Vi tri (Qr%lin nam) mgl.‘Ja Ca.mg W cgan) Y
ba Ho6 Son La 0.11 0.05
Thao Yén Bai 0.07 0.10
Chay Ho6 Thac Ba 0.15 0.21
Gam Ho6 Tuyén Quang 0.20 0.03
Lo Ham Yén 0.02 0.12

2.2. Xdc dinh méi quan hé giva dic trung tai
nguyén nwéc thwong lwu song Hong va chi so dp
cao Thai Binh dwong

Vi tri 4p cao Thai Binh Duong (ACTBD) la mot
nhan t6 khi hau trén quy md 16n, duoc sir dung nhiu
trong du bao khi tuong va khi hau dai han. Vi tri cia
4p cao Théi Binh Duong thudng dugc biéu thi bing
duong ding ap 588 trén ban do AT500 mb. Trong
nghién ciru ndy, vi tri ACTBD (biéu thi qua do cao
dia thé vi trung binh 6 tram s6 115, 131, 218, 245,
327 va 847 trong khu vyc 15 - 25°N va 120 - 180°E)
dugc xem xét va phan tich anh huong téi cac dic
trung tai nguyén nude thuong luu séng Hong. Day

la mot nhan td trong phuong trinh phan tich tuong
quan duogc thiét 1ap nhdm du bao tai nguyén nudc
thuong luu song Hong.

Vi tri ACTBD c¢6 tuong quan kha chat voi dac
trung ngudn nude mia li trén luu vuc song Chay
dén hd Thac B3, hé sé twong quan cao nhit dat
0.665 dbi voi yéu t&6 W lii. Ngodi ra, ACTBD ciing
c6 twong quan twong ddi tét v4i cac dic trung ngudn
nude trén séng Thao tai tram Yén Bai trong ca mua
lii va mua kiét, tuy nhién hé sb trong quan kém hon
trén luu vuc séong Chay. Trén luu vuc song Pa, L6
va Gam, mbi quan hé gitra ACTBD va céac dic trung
nguén nude & mire thip (bang 3,4).

Bang 3: Twong quan (R) giita chi s6 ACTBD (I6n nhdt tir théang 11 dén thang 5)
va cde dic trung tai nguyén nuée thwong heu séng Hong trong mia li

L . Vi tr Luwu lwong 16m nhit nim Téng lwong dong chay
vy song bt (Qmax niim) mua li (W 1di)
ba Ho Son La 0.051 0.106
Thao Yén Bai 0.209 0.220
Chay Ho6 Thac Ba 0.417 0.665
Gam HO6 Tuyén Quang 0.107 0.125
Lo Ham Yén 0.074 0.048
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Bdng 4: Twong quan (R) giita chi s6 ACTBD (I6n nhdt tir thang 6 dén thang 10) va cdc ddc trung tdi
nguyén nudée thuong lhweu séng Hong trong mia can

Luru vire song Vi tri Luwu lwong ‘nhﬁwnh?it nim Tong lwong dong chiay mua can
(Qmin nam) (W can)

ba Ho6 Son La 0.139 0.284

Thao Yén Bai 0.349 0.320

Chay HO Thac Ba 0.089 0.177

Gam HO6 Tuyén Quang 0.107 0.115

L6 Ham Yén 0.084 0.030

2.3. Xdc dinh méi quan h¢ giira cac nhan té khi
hdu va cdc diic trung nguon nwde thwong luu song
Hong

Céac nhan td khi hau duoc xem xét 13 cac nhan té
guy mé nho, mang tinh dia phuong, ¢c6 quan hé chat
ch& véi su bién dong vé ché do thuy vin, tai nguyén
nudc tai cac vi tri du bao nguén nude. Dya trén
chudi sb liéu tir ndm 1961-2010, mdi quan hé twong
quan giita timg nhan té khi hdu véi ting yéu té dic
trung ngué)n nude duoe lua chon va phan tich.

Cac nhan t6 khi hau duoc lya chon gdm:

. S6 ngay mua trong thang - RN
. Téng lugng mua thang - RB

. Nhiét d6 trung binh thang -TB
. Nhiét do cao nhat thang - TX

. Nhiét d6 thap nhit thang - TI

. P6 am trung binh thang - HB

. D6 am nho nhét thang - HI

. Lugng béc hoi thang - EB

O 3N O WDN -

Cac nhan t6 dong chay thoi ky trude duoc dwa
vao cac phuong trinh phan tich twong quan véi dac
trung tai nguyén nude gom:

1.Dong chay 16n nhét thang - QX

2.Dong chay nho nhét thang - QI

3.Dong chay trung binh thang - Qb

Hang ndm, vao cudi mia can, & du bao yéu td
Qmax nam, W 1ii trong mla ki sip toi, nhan t6 téng
sb ngay mua, téng lugng mua, nhiét do cao nhat,
thdp nhit, trung binh, d6 4m trung binh, nho nhat,
téng lurong bdc hoi, dong chay 16n nht, nho nhat va
trung binh cta thoi ky ma can (thang XI dén thang
IV) dugc lua chon phén tich twong quan vdi ting
yéu t6 du bao. Tuong tw, vao cudi mua li, dé du bao
yéu t6 Qmin nam, W can trong mua can sép tdi, cac
nhan té khi hau ca thoi ky mla Ii (thang thang VI
dén thang X) dugc Iya chon phan tich trong phuong
trinh tuong quan. Ké qua phan tich twong quan
duogc thé hién trong bang 5.

Bang 5: Cac nhan té ¢é firong quan cao véi cdc yéu té dir bdo tai cdc tram chinh trén thirong heu séng Hong

L Yéu to Nhan té ¢6 Nhan t6 twong quan
uu vue . , . £ Tram R
: du bao twong quan lén lom nhat :
RN, TB, Tl TI Muong Lay 0.181
Qmax nim TB, HB, HI TI Son La 0.584
RN, TI, HI HI Sin H6 0.179
QX QX H6 Son La 0.173
HB, HI, EB HB Muong Lay 0.411
W i RB, TB, TX TI Son La 0.185
RB, RN RN Sin H6 0.339
Song Pa- Qb Qb Ho6 Son La 0.237
Ho Son La HI, EB EB Muong Lay 0.274
Qmin nim RB, TB, TX TI Sfm La 0.216
RB, RN, TX, HI RN Sin H6 0.465
Qb Qb H6 Son La 0.478
TB, HB, EB, EB Muong Lay 0.256
W can RN, RB, TB, HB, EB, Hl HI Son La 0.193
: RN, HI, EB EB Sin H6 0.381
Qb Qb Ho6 Son La 0.325
Séng Thao TB, TI, TX TX Lao Cai 0.242
—Yén Bai Qmax nim | RB, TB, HB TB Sa Pa 0.223
TB, EB, Tl EB Yén Béi 0.153
W lii TX, HB, HI HI Lao Cai 0.275
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L Yéu to Nhan té ¢6 Nhan t6 twong quan
tru vare du bao twong quan lén |¢n nhét Tram R
) gq
RB, HB, TX RB Sa Pa 0.342
RB, HB, EB EB Yén Bai 0.401
Ql Ql Yén Bai 0.287
TB, TI, TX, HB HB Lao Cai 0.284
Qmin nim TB, TI, HB, HI HI Sa Pa 0.361
HB, TB, Tl HB Yén Bai 0.335
Ql Ql Yén Bai 0.514
TB, HB, RN HB Lao Cai 0.32
W can TB, TI, HB TB Sa Pa 0.365
: TB, HB, EB HB Yén Bai 0.307
Qb Qb Yén Bai 0.393
Qmax nim RB, HB, EB RB Ha Giang 0.191
RB, TB,EB RB Ham Yén 0.147
Wi RB, TX, HB TX Ha Giang 0.318
Séng L6 - RB, TX, HB, EB TX Ham Yén 0.239
Ham Yén Qmin nim RN, EB EB Ha Giang 0.236
RN, TX, EB EB Ham Yén 0.275
W can RN, TI, TX, HI RN Ha Giang 0.345
: RB, TI, TX, HB RB Ham Yén 0.341
Qmax nim HI, RN, EB, RB HI Luc Yén 0.246
QX QX Bao Yén 0.199
A ) . TI, TX, HB, EB EB Luc Yén 0.38
song Chiy- | W1a Qb Qb Bao Yén 0.298
B Qmin nim RB, TX, HB RB Luc Yén 0.311
Ql Ql Bao Yén 0.292
W can RB, RN, TX RB Luc Yén 0.407
) Qb Qb Bao Yén 0.176
RN, TB, TX RN Chiém Hoéa 0.185
Qmax nam | Tl, EB TI Tuyén Quang 0.226
QX QX Ho6 Tuyén Quang 0.422
RB, RN, HB RB Chiém Hoéa 0.227
. R W lii RB, RN, TI TI Tuyén Quang 0.199
Sflzg T(j;émn o] 0l HO Tuyén Quang | 0.154
Quang TB, T, EB EB Chiém Hoéa 0.447
Qminnam | RB, RN, TB, TX RB Tuyén Quang 0.154
Ql Ql HO6 Tuyén Quang 0.411
TB, TX, EB TB Chiém Hoéa 0.296
W can RB, RN, TB, TX, Tl TX Tuyén Quang 0.192
Qb Qb HO6 Tuyén Quang 0.192

M&i quan hé giita cac dic trung ngudn nudc va
c4c nhan t6 khi hau, nhan t6 dong chay thoi ky
trude ¢6 hé s trong quan cao nhat duoc dua vao
trong phuong trinh hdi quy tuyén tinh nhiéu bién

(Bang 6) phuc vu du bao dac trung nguén nudc
thugng lwu séng Hong, thir nghiém trong nim
2011-2012. Két qua du bao duoc thé hién trong
cac bang 7

Bang 6: Phuwong trinh hoi quy du bdo déic trung nguon nude thuwong luu séng Hong

Vi tri dy bao | Yéutd Phuong trinh R
43 Son La Qmax | Y =8848.534 -128.3509*(Ti Sonla)+ 0.44025 *(QX Son La)+ 9.17932 *(T]I 0.626
nam MuongLay )-24.80131 *(Hi Sin Ho)
W lii Y =-2399.304 + 45.40379*(HB_ MuongLay)-5.09996 *(Ti Sonla)+ 0.3865 0.628
*(Qb Son La) + 9.24046 *(Rn Sin Ho)
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Vi tri dy bao | Yéutd Phuong trinh R
Qmin | Y =21.102 + 0.04014 *(QbSon La)+ 9.00399 *(RnSin Ho)-1.6007 *(Eb 0.603
niam MuongLay)-0.11632 *(T1 MuongLay)

Wecan | Y = 470.175 -5.83448 X(Eb SinH0)+0.06173 X(Qb Son La)+ 3.4561 X(Hi | 0.478
Sonla) + 0.83395 X(Eb MuongLay)

Qmax | Y = 3664.431 -14.59244 *(Tx Lao Cai)-3.52209 *(ACTBD)-0.87167 *(Eb | 0.489

nim Yenbai) + 0.08514 *(Th Sapa)

W i Y =535.562 -4.25767 *(ACTBD)+ 0.41309 *(QM Son La)-0.62238 *(Rb | 0.402

Vén Bai Sapa)+1.18958 *(Eb Yenbai)+ 0.34522 *(Hi Lao Cai)

Qmin | Y =3871.46-16.76508 *(Hb Lao Cai)-2.08048*(ACTBD)+ 0.07856 *(QM Yen | 0.499

nim Bai)-0.83266 *(Hi Sapa)-0.35879 *(HB_Y bai)

Wecan | Y = -191406 + 0.10842 *(Qb Yen Bai)+ 37.93507 *(Tb Sapa)-2.0014 | 0.482
*(ACTBD)-5.29937 *(HB_Ybai)+ 2.22403 *(Hb Lao Cai)

Qmax |Y = 799.722 + 8.25229 *(RB_Luc Yen)-19.56909 *(ACTBD)+7.24246 | 0.493

nim *(HI_Luc Yen)+24.60926 *(RN_LUC Yen)+ 4.90324 *(Eb Luc Yen)

W i Y = 564.293 -0.43331 *(Eb Luc Yen)-1.35576 *(ACTBD)-2.24751 *(HB_Luc | 0.478
Yen)-2.90359 *(TX_Luc Yen)+ 0.23357 *(Ti-LUC Yen)+ 0.16764 *(Qb Bao Yen)

Ho6 ThacBa | Qmin | Y = -95.066 + 3.04653 *(TX_Luc Yen)-0.33377 *(Eb Luc Yen)+ 0.41277 | 0.437

nim *(HB_Luc Yen) - 0.1688 *(ACTBD)+ 0.00066 *(RB_Luc Yen)+ 0.00101
*(HI_Luc Yen)

Wecan | Y =-207.59 + 0.05329 X(Qb Bao Yen)+ 6.24072 *(TX_Luc Yen)+ 0.03101 | 0.403
*(RB_Luc Yen)-0.73954 X(ACTBD)+ 1.73897 *(RN_LUC Yen)

Qmax | Y = 657.391 + 8.4714 *(Qb Ham Yen)+ 12.66573 *(Eb Ham Yen)+ 16.95475 | 0.454

nim *(Th Ham Yen)+ 0.635 *(Rb Ha Giang)+ 0.70404 *(RB Ham Yen)

W lii Y = 2301.231 -25.29365 *(HB Ham Yen)+ 4.13127 *(Eb Ham Yen)+ 11.298 | 0.512
*(TX Ham Yen)-0.44365 *(Qb Ham Yen)+ 0.29248 *(RB Ham Yen)-0.84099
*(TX_Ha Giang)

Ham Yén Qmin | Y = -31.925 -0.69245 *(Eb Ham Yen)+ 0.33112 *(Eb Ha Giang)+ 1.93459 | 0.514

nim *(RN Ham Yen) -1.86417 *(Rn Ha Giang)+ 0.02227 *(Qb Ham Yen)+ 2.90578
*(TX Ham Yen)
W can | Y =135.509 + 0.29886 *(RB Ham Yen)+ 3.51987 *(Ti-Ha Giang)+ 8.70267 | 0.620
*(TX_Ha Giang)-2.91809 *(HB HamYen)-4.78844 *(Rn Ha Giang)+ 0.94727
*(HI_Ha Giang)-3.17351 *(TX Ham Yen)+ 0.25962 *(T1_Ham Yen)
Qmax | Y =2658.847 + 1.02123 *(QX Ho TQ)-93.99239 *(RN_Chiem Hoa)+ 10.06995 | 0.548
nim *(TITquang)-23.82536 *(Eb Tquang)+33.66396 *(Th Chiem Hoa)+32.10948
*(TX Chiem Hoa)
W i Y = 193.641 + 1.16455 *(QM HoTQ)-19.88938*(RN T.Quang) +1.35883* | 0.812
(T1_Tquang)-1.00876 *(RB Chiem Hoa)-0.0756 *(RBT.QUANG)+0.23771
*(Qb HoTuyenQuang)+ 2.18724 *(HB Chiem Hoa)+ 0.56456 *(RN_Chiem

Ho Tuyén Hoa)

Quang Qmin | Y =31.507 -1.0293 *(Eb Chiem Hoa)+ 0.12716 *(QM Ho TQ)+ 1.75809 *(Tb | 0.728
nam Tquang)+ 2.07895 *(T1_Chiem Hoa)-1.63405 *(RN T.Quang)-0.00262 *(RB

T.QUANG)+0.02445 *(TX T.Quang)+ 0.89511 *(Th Chiem Hoa)
Wecan | Y = 85.582 -1.24329 *(Eb Chiem Hoa)+ 10.37642 *(Th Chiem Hoa)-6.11872 | 0.627

*(TX Chiem Hoa)+ 0.3684 *(Tl_Tquang)-0.13937 *(TX T.Quang)+ 0.03143
*(Qb Ho Tuyen Quang)+ 1.37585 *(TbhTquang) 0.45604 *(RN T.Quang)-
0.00172 *(RB T.QUANG)
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Bdng 7: Két qud dy bao thir nghiém ddc trung ngu(;n nwedc mat tai cde vi tri dw bao nam 2011-2012 bc%ng
md hinh hoi quy nhiéu bién
Pon vi: Q: m*/s; W: ty m’

Luu Vi tri bac Nam 2011 Nam 2012
vue : trung Dw bdo | Thuwe do | SS% | Panh gia | Dw bdo | Thwe do | SS% | Panh gia
QMax 10700 9500 -13 b 8700 7300 -19 b
Séng Son La QMin 226 200 -13 b 160 140 -14 b
ba W la 33.84 25.12 -35 S 36.88 31.59 -17 b
W can 12.31 12.36 0 b 10.61 9.43 -13 b
QMax 4830 2490 -93 S 3600 4120 13 b
Séng vén Bai QMin 160 137 16 b 130 117 -11 b
Thao W li 17.45 10.56 -65 S 15.86 13.66 -16 b
W can 7.6 5.91 -29 b 6.2 4.69 -32 S
QMax 3070 1500 -105 S 2750 2400 -15 b
Séng | Ham QMin 69 84 18 b 100 80 -25 b
L6 Yén W li 6.15 5.76 -7 b 7.52 5.76 -31 S
W can 2.83 2.95 4 b 3.12 3.23 3 b
QMax 4040 1400 -189 S 3300 3900 15 b
séng | Ho QMin 70 67 -4 b 60 55 -9 b
Gadm | T.Quang | W 7.8 4.75 -64 S 7.14 0.81 -781 b
W can 2.73 2.39 -14 b 2.55 2.15 -19 b
QMax 2144 653 -228 S 1620 2500 35 S
Séng | HO Thac | QMin 31 27 -15 b 35 30 -17 b
Chay | Ba W li 3.58 2.51 -43 S 3.3 5.33 38 S
W can 1.11 1.55 28 b 1.29 1.62 20 b

Déi v6i du bao téng lwong dong chay mua i va
mua can, két qua dy bao thr nghiém theo phuong
phép hdi quy nhiéu bién tir ndim 2011-2012 tai cac
vi tri HO Son La, Yén Bai, H6 Thac Ba, hd Tuyén
Quang va Ham Yén d6i véi téng luong nudc moa
lii va& mua can dat 65%; d6i véi dic trung dong
chay 16n nhat mua i va nhé nhit mua can (Qmax
va Qmin) dat 80%.

3. Két luan

Dic trung ngudn nuée (Qmax nim, WIi, Qmin
nam, Wecan) thuong lvu song Hong han mua duoc
nghién ciru du bao bang md hinh hdi quy nhiéu bién
tuyén tinh. Nhan t6 khi hiu quy mé 16n ENSO khéng
c6 twong quan chit ché voi cac dic trung ngudn nude,
nhan t& ACTBD chi trong quan chit v6i dic trung
ngudn nudc trén hru vie song Chay. Cac nhan td khi

TAI LIEU THAM KHAO

hau quy mé nhé nhu dic trung nhiét do, boc hoi, mura,
d6 Am va dong chay thoi ky trude c6 mdi quan hé chit
ch& hon ca vé6i yéu t6 du bao. Cac nhan tb khi hdu ndy
duoc Iya chon chu yéu 1a cAc bién trong phuong trinh
twrong quan. Ap dung hé cac phuong trinh twong quan
nhiéu bién du bao thir nghiém dic trung ngudn nudc
thuong Iuu séng Hong nam 2011-2012 dat chi tiéu
65% - 80%. Két qua ndy rat hiru ich phuc vu cong tac
du bao nhan dinh dong chay mua It va mua can hang
nam tai Trung tdm Dy bao Khi twong Thuy van Trung
wong. Bén canh d6, két qua du bao s& gitp cac nha
quan 1y c6 ké hoach didu phdi ngudn nuée, sir dung
nudc cling nhu co chién luoc diéu hanh hé théng hod
nhim khai théc va sir dung nudc voi hidu qua cao trén
luu vue song Hong nham giam thiéu thién tai li lut va
han han c6 thé xay ra.
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Summary
APPLICATION MULTIVARIATE REGRESSION IN WATER RESOURCES AVAILABILITY
FORECASTING UPSTREAM OF RED RIVER.

Water resources availablity of a basin is highly influenced by many factors such as local rainfall, terrain,
and water use. Water resources availability prediction plays a key role in managing this important resources
to prevent natural disaster such as floods, droughts and support the development of all life aspects such as
economic, tourism, ecology, etc. This paper presents an application of multivariate regression in water
resources availability forecasting upstream Red River. In this method, mathematical equations represent the
relationship between climatic factors (rainfall, temperature, evaporation, humidity, atmospheric circulation,
the high air surface pressure in the Pacific, ENSO phenomenon, water storage period of early season, end of
season) and predictor (maximum flow, flood volume, minimum flow, flow volume in dry season). Based on
these equations, in year 2011-2012, for volume of flood season and volumen of dry season prediction, the
confidence level of forecast is 65%; for Qmax Year and Qmi, year, it is 80%.

Keywords: Forecast, water resources availability, multivariate regression, Red river

Nguoi phan bién: TS. Ngb Lé An BBT nhdn bai: 20/8/2013
Phdn bién xong: 26/8/2013

32 KHOA HOC K¥ THUAT THUY LOT VA MOI TRUONG - SO 42 (9/2013)



