NG DUNG MANG NO-RON NHAN TAO BE DU BAO MUA VA DONG
CHAY LAM CO SO CHO CONG TAC PHONG TRANH VA GIAM NHE
THIEN TAI HAN HAN TREN MOT SO LUU VUC SONG THUOC VUNG
TAY NGUYEN VIET NAM

I. GIOI THIEU CHUNG

Tay nguyén c6 dia hinh twong d6i phuc tap,
xen k& boi cac khu doi nui, rimg va cao nguyén
dat bazan. Dién tich dit canh tac noéng nghiép
chiém khoang 16% va rimg chiém khoang 22%
di¢n tich twong ung trong ca nudc. Trong vung
nghién ctru ¢6 21 tram khi tugng va 3 tram thuy
van gom tram Kontum trén séng Sé San, Ban
doén trén song Srepok va tram Cung Son trén
song Ba. Song Sé San va Srepok bat ngudn tir
cac day nui cao trén 1anh thd Viét Nam, voi cao
dd trung binh tir 500-1000m so véi mat nudc
bién. Ca hai con song trai dai tir Cao nguyén
Viét nam sang lanh thd Campuchia, chay theo
huéng Tdy va nhap vao hé thong song Mé
Kong. Luu vuc song Ba nam hoan toan trén
lanh tho Viét Nam, song Ba bat ngudn tir diy
nui phia Bic cua T4y nguyén, véi cao do trung
binh khoang 300-500m so v6i muc nudc bién,
va chay qua ving dét bang phang cta ving Tay
nguyén rdi d6 ra bién Dong. Chi tiét vé cac tram

khi tugng, thuy van xem trén hinh 1

LEGEND

Hinh 1: Ban d6 phdn bé cdc tram khi tuong,
thuy van trong vung nghién ciru

TS NGUYEN PANG TINH

Tay nguyén 1a ving c¢6 ché d6 khi hau nam
kep gitra hai déi gi6 mua Pong Nam va Tay
Nam [Chen and Yoon, 2000]. Luong mua trung
binh nam dao dong trong pham vi tr 1500mm
dén 2000mm, va mua mua dién ra trong 6
thang, tir thang 5 dén thang 10, lugng mua
chiém khoang 80% tong lugng mua nim. Dién
bién lwong mua trong ving c6 anh hudng rat
nhiéu dén cac hoat dong san xuat ciing nhu doi
song nguoi dan trong ving, dic biét 1a cong tac
quy hoach va quan 1y ngudn nuéc. Thiéu mua
s& din dén can kiét ngudn cung cip nudc cho
cac hoat dong san xuét, khi d6 han han c6 thé
xuit hién va anh huong dén ning suit, san
luong cuia cac nganh kinh té, va cudi cung sé
anh hudng dén cac yéu to vé xa hoi, moi truong
sinh thai v.v... Do vy cong tac nghién cuu du
bao mua va dong chay & Tay nguyén 1a rat can
thiét, va nd s& 1a co s& ban diu dé trién khai
cong tac phong tranh va gidm nhe thién tai do
han han gy ra, day ciing 1a van dé ma duoc cac
cép, cac nganh va ca xi hoi dang quan tam.

1L SO LIEU

Khu vuc nghién ctru du bao bao gom 3 luu
vuc song Sé San, Srepok va song Ba nam tai
ving Tay Nguyén - Viét Nam. S liéu dau vao
cho mé hinh bao gdm mura thang tinh trung binh
trén toan luu vuc, luu lugng trung binh thang tai
mot sd tram do trén 3 song noi trén. Ngoai ra, sb
liéu vé nhiét d6 mat nudc bién trung binh trén
pham vi 5°S-5°S; 150°W-90°W thudc Thai Binh
Duong (khu vuc dai dién cho hién tuong nhiéu
dong ban ciu Nam- ENSO) va liét sb liéu vé khi
tugng nhu nhiét d¢ khong khi, do am, toc do
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gid... cling dugc tan dung dé lam sb lidu dau
vao cua mo hinh.

S6 lieu duoc thu thap to nam 1980 dén nam
2000, 1iét s6 liéu duoc chia thanh 3 liét nho, 13
nam sé lidu dung cho viéc thiét 1ap mo hinh du
bao, 3 ndm sau dung cho viéc kiém dinh mo
hinh, va 5 nim cubi dung cho viéc du bao thir
cua mo hinh.

III. PHUONG PHAP

Mang no-ron nhan tao (ANN) da duoc
nghién ctru rat rong rdi trong nhiéu linh vyc
khoa hoc dé tmg dung vao thuc té rat va da
mang lai nhiéu két qua kha quan. ANN duoc sir
dung dé mo phong quan hé phi tuyén gitta hai
hodc nhiéu bién c¢é twong quan v6i nhau ma
chiung ta khong thé giai thich rd rang co ché
tuong quan vét 1y, chiung ta c¢6 thé hiéu ANN
nhu mot mo hinh hop den. Pic biét, ANN da
dong vai tro quan trong va rat thanh cong trong
cong tac mo phong, du bao cac yéu td trong linh
vuc khi tugng- thiy van- tai nguyén nudc, dugc
thé hién trong cac nghién ctru: Vemuri & Rogers
[1994], Salas <&nnk [2000], Zhang &
Govidaraju [2000], va Uvo &nnk [2000].

Mang no-ron nhén tao, téng quan ma noi, 1a
mot tap hop nhiing phan tr don 1am viéc song
song v&i nhau va c6 nhimg lién két cing nhau
theo co ché cua mot hé than kinh sinh hoc. Xét
vé mit toan hoc thi ANN 1a mot dang mé hinh
toan hoc trong d6 céc toan tir dugce lién két chat
ch€ v6i nhau thanh mt mang théng nhét, viéc
lién két giita cac toan tir trong mang thong qua
céc trong sO. Mang ANN c6 thé tim duoc cuc
tiéu trén mién phi tuyén bang cach diéu chinh
céc trong s6 lién két cac toan tir trong hé thong,
vi vay theo nhu danh gia cia Hsu & nnk [1995]
thi mang ANN la mot cong cu wdc lugng hoan
hao thong qua mot hé théng ham toan hoc linh
hoat, n6 c6 thé biéu thi mdi twong quan giita dau
vao va dau ra trong bat ky mot hé thong naio.
Mang ANN tbi wu dugc xac 1ap thong qua viée
chay thir va kiém tra sai s6 udc luong ctia mang.
Trong khuon kho bai bao nay, tac gia da dé xuit
mot s6 mang va sau khi kiém tra sai sb du bao
clia cac mang thi thay rang, mang da 16p mot
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chiéu cho két qua tbi wu nhat (xem hinh 2). Cau
tric ciia mang di lya chon bao gom 3 16p, 16p
dau vao, 16p an va 16p dau ra. Lop dau ra gom
mot no-ron (toan tir), va sd no-ron trong 16p dau
vao twong quan voi sé bién dau vao cliia mang.
S6 no-ron trong 16p an dugc xac dinh théng qua
qua trinh chay thtr mé hinh véi s6 luong it no-
ron va ting dan cho dén két qua du bao va sai s6
du bao dat dén tri s6 cho phép. Ham toan hoc
hypecbolic tang dugc st dung dé chuyén hod
thong tin trong cac 16p cuia mang, va mang
ANN duoc thiét 1ap va chay trong moi truong
MATLAB.

Hinh 2: Céu triic mang da lop mot chiéu

Ham hypecbolic tang duoc biéu dién nhu
sau:

O "
A==
e'+e

Trong d6: n 1a bién dau vao va a 1 bién dau
ra cua mang

Trong qua trinh luyén mang, céc trong s6 va s6
du déu duogc udc luong trong mdi lan lip coa
mang. Theo Moller [1993] thi thuat toan #y ¢ lién
hop (The scaled conjugate algorithm) co toc do
héi tu nhanh hon cac thuat toan khac vi thuat toan
nay st dung co ché chia ty 1€ cac budc do cuc tri
thich hop, vi vay khi ding thuat toan nay con tiét
kiém thoi gian do tim cuc tri hon so voi céac thuét
toan khac trong cac budc lip. Dé tranh mang lip
qua nhiéu ma van dam bao do chinh xac cua
mang, tac gia da 4n dinh s6 1an 1ap 1a 300 hodc sai
s giita hai 1an 13p lién tiép nhoé hon 1/1000 khi d6
mang s& ngimg lap va xuét két qua.

Mot diém rit quan trong trong viéc thiét 1ap
mot mang ANN 1a 1am sao cho két qua ciia mo
hinh dat d6 chinh x4c cao va céu tric cua mang
1a thich hop nhét. Néu c6 qua nhiéu 16p va no-
ron dugc st dung thi mang s& c¢6 rat nhiéu hé sb
tu do, diéu nay co thé dan dén viéc 1am nhiéu



thong tin dau vao. Nguoc lai, néu c6 qua it 16p
va no-ron duoc sir dung trong mang thi co thé
mang s& khong du kha ning biéu dién hét twong
quan giita cac bién dau vao va dau ra trong
mang. Vi vdy, mot mang ANN t6i wu can phai
xac dinh c6 s luong 16p, sd lwong no-ron trong
ting 16p va ham chuyén hoa thong tin, k¥ thuat
“’luyén mang’’ thich hop.

Toan tir 1a ham hypecbolic tang, c6 mién
dao dong nam trong khoang [-1.0 +1.0] nhu
hinh 3, va ham dat tiém can khi bién s tién
dén gia tri vo cung. Theo dé xuit cua Dawson
& Wilby [2001], tit ca cac liét sd liéu déu
duoc chuin hoa theo yéu cau cua toan tir ciia
mang no ron nhén tao, cu thé dé thuan tién
cho viéc tinh toan trong mang nén céac liét sd
liéu dugc chuyén vé khoang [-0.9, +0.9], va
két quéa du bao tr mo hinh s€ dugc dua vé sb
liéu thye té.

a

Hinh 3: Mién dao déng ciia toan tir ham
hypecbolic tang

Két qua tinh toan cua mang con phu thudc
vao trong sd ban dau clia mang, ma trong sb nay
dugc lay ngau nhién. Dé két qua 6n dinh, theo
dé nghi cua Hsieh & Tang [1998], két qua cudi
cung cua mo hinh 1a tri s6 két qua trung binh
cua cac lan chay mo hinh, mdi lan chay mo hinh
s€ c6 mdt trong sb ban dau khac nhau.

Trong qua trinh luyén mang, mot sd diéu
kién can phai thoa man dé két qua cudi cung dat
d6 chinh xac cao 1a: (1) S6 liéu dau vao phai
chra dung thong tin cia dau ra [Uvo & cdc
céng su, 2000]. (2) S6 lidu ding cho viéc luyén
mang phai 1 nhitng s6 liéu mang tinh chét dai
dién cho ca chudi so liéu [Hsieh & Tang, 1998].
Qua phan tich va chon lgoc so bd sb liéu dau vao
cho cong tac du bao trong khuon kho bai viét
nay, tit ca cac diéu kién can thiét déu dam bao
diéu kién yéu cau cua ANN.

Chat luong két qua du bao ctia mo hinh dugc
danh gia thong qua gia tri sai quan phuong
(RMSE) va hé s6 twong quan (Corre.coeff). Cac
tri s6 duoc biéu dién dudi dang nhu sau:

Z(Y;om —a) Y, — B

Correcoeff = n":‘ -

Z(Yiobs - 0{)2 Zl:(YiEsz - ,B)2

va -
Z(Yiom - YiEst )2
RMSE=\*3"—n—
n
Trong do

Yiobs, YiEst Lan luot 1a gia tri quan sat thuc
té va gia tri du bao cho diém thir i.

a, B Lan luot 1a gia tri binh quén cta liét
quan tric va du béo.

n: so gia tri quan tric (s6 diém trong chudi
s lidu).

IV.KET QUA

Két qua du bao dat dugc tor mo hinh ANN
cho mua va dong chay trén ba luu vuc song
dugc thé hién chi tiét trong bang 1 va cac hinh
4&5. Nhin chung mo6 hinh ANN c¢6 kha ning du
bao kha t6t mua va dong chay trén pham vi 3
lru vyce song ciia ving Tdy Nguyén, hé sb tuong
quan dat duoc kha cao, tur 0.75 dén 0.88. Két
quéa du bao dong chay nhin chung 1a tot hon két
qua du bao mua, dugc thé hién biang hé sb
tuong quan cao hon. M6 hinh ANN khong du
bao dugc nhitng tran mua 16n trong hau hét ca
chudi s liéu, két qua nay ciing phan anh mot
thyc té 1a do s6 liéu mua dugc iy trung binh
trén toan luu vuc dé du bao, dau vao cia md
hinh 1dy theo yéu té anh huong vi mé (nhiét do
mit nuée bién & ving trung tim Thai Binh
Duong), trong khi d6 mua 16n ¢ vung nay
thuong 1a do dong, bao, va nhiéu dong trén dién
rong ma co ché hinh thanh rat phtic tap. Hon thé
nita, mua & cac tiéu ving trong luu vuc khéc
nhau do mot phén anh huong cia khi hdu cuc bo
clia céac tiéu ving. Vi vay voi sb liéu dau vao
ctia md hinh nhu thé hién trong bang 1, chua thé
phan 4nh hét tit ca cac yéu td anh huong dén
luong mua trong vung nghién ctru. Trong khi
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mo hinh dy bao dong chay co sb lieu dau vao  dic tinh cua luu vue, do vay két qua du bao cua
phan anh kha t6t dong chay trén luu vuc d6 do  mang ANN cho dong chay 14 kh4 tot.
Badng 1. Két qua dw bdo miea va dong chay trén 3 luu vuee séng tie mé hinh ANN.

Luu vue boi tugmg So6 hq@u dau vao Cau tric Cor.coeff RMSE
du bao cua mang mang (a-b-c)
Mua SSTa, Hi, Timax.minmean 5-7-1 0.82 67.3
Srepok
Luu lucng SSTZ; HlaTl—max,minamean,y Ql 7- 1 O‘ 1 0 82 1 626
Mua SST2, Hi, T1-max.minmean 5-7-1 0.77 85.9
Sesan
Lu’u lucng SST2; Hla Tl-max,min,meam Ql 6'7'1 078 513
B Mua SST2, Hi, T1-maxmin.mean 5-7-1 0.75 73.4
a
Luu lucng SST29 H], Tl-max,min,mean, Ql 6-7-1 0.88 210

Ghi chi: S6 liéu dau vao ciia mé hinh ANN bao gom: Nhiét do mat nude bién (SST), D dm
khong khi (H), nhiét dp khéng khi (T)) va Luu lwong (Q). Chi s6 biéu dién sé thang triede thoi gian
dy bdo. Cdu tric mang a-b-c biéu thi s6 no-ron trong I6p dau vao- 16p dn - I6p dau ra ciia mé hinh.

Hinh 4 biéu dién két qua duy bao mua cho 3  dugc du bao kha tét. Piéu nay cho thiy ring,
luu vuc thugc ving Tay nguyén. Cac hinh bén nhiing thang it mua (han) sé c6 kha nang dy bao
trai bicu thi két qua luyén mang va cac hinh bén  duoc trudc kha tot. Cac hinh bén phai biéu dién

phai hién thi két qua du bao ctia mo hinh. Theo
nhu cac hinh biéu thi két qua trong qua trinh
luyén mang thay rang, mé hinh khong c6 kha
nang du bao cac thang co6 gia tri mua lon, trong
khi do cac thang c6 lugng mua vira va nhd thi

liét s6 liéu quan tric (duong nét lién) va cac gia
trj du bao (duong nét dut). Két qua dy bao kha
tdt cho ca 3 luu vuc biéu thi bﬁng cac hé sb
tuong quan, véi song Srepok (0.82), song Sé
San (0.77) va séng Ba (0.75).

Training resuilt Validation result - Corr.coeff: 0.82
500
1.0 —_
ool E 400 1
'§- 0.2 q é 300 7
% -0.2 4 § 200 1 5\
e £ 100 4 .
R e — s 4 = % = = 2 2 = o
1.0 -06 -02 02 06 10 T 2T 2 2T £ 2T T T T Z
Observation a) Srepol?catc:men? - - - - - - -
Training result Validation result - Corr.coeff: 0.77
500
1.0 .
06 E 4004
E o2 £ 307 ;
£ . - . , Hinh 4. Két qua du bdo
4 e ] & 100, B G ; muea thang bang mo hinh
BYY 0 M ANN cho 3 luu vuc. Cac
o e 02 02 06 10 § 3 5 % § 3 § 3 5 = hinh bén trdi biéu dien
b) Sesan @atchment Z ) .
ket qua trong giai doan
Training result Validation result - Corr.coeff: 0.75 luyén mang Cdc hinh
10 _ bén phdi biéu dién ket
£ 2 r ? A N
_ 98] £ qua du bdo cua mo hinh,
S ] R <SP 8 \ r, 1A .2 .
g P = ) duong nét lién biéu thi
= 021 - =2 . 4 . S, M \
g 2 . 1, cdc gid tri quan trac va
067 . \ \ TR Ny .
0 - e dwong nét durt biéu thi
1.0 06 -02 02 06 10 g g E % g g E % E g’ cac gld tri du’ bao.
Observation c) Ba catchment - - - -
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Hinh 5. Két qua dir bdo
dong chay thing bang
mo hinh ANN cho 3 tram
quan tric Ban Don, Kon

Tum va Cung Son. Cdc
hinh bén trdi hién thi két

qua trong giai doan

luyén mang. Cdc hinh

bén phdai biéu thi két qua
dir bdo, diong nét lién la
gid tri quan trdc, dwong
nét dut la cdc gia tri du
bao.

Training result Validation result - Corr.coeff: 0.82
1.0
0.6
g .. .
% 021 £
£ i
3 -0.2 4
w s
06 \o " B
10 0 ; e : ; T . . .
B, £ 8§ 5 5 %8 8 3 8 8 8
-1.0 -06 -02 02 06 1.0 % < % = $ = % Z % Z
: = =) = = =)
Observation a) Bando = - - - -
Training result Validation result - Corr.coeff: 0.78
500
1.0
& 400 -
0.6 e
£
5 < 300
s 024 Sgve e, Z
T 7 >
£ - S 200 4
= -0.2 S
d & 100
0.6 1 e A
0o T T T T T T T T T
s s 0a o € 8 5 5 8 38 8 3 8 8
-1.0 -06 -0.2 0..2 06 1.0 % E s E s E % §, % §,
Observation b) Konturm - - - -
Training result Validation result - Corr.coeff: 0.88
2000
10 __ 1750
3
06 - ‘E 1500
5 L ; 1250
£ 029 A & 1000
G =
£ o2l £ 750
‘l;l' -0.! =3
0 g 500
0.6 1 250 7y
0 T T T T T T T T T
e € 8 5 5 %8 8 8 8 8 8
-1.0 -06 -02 02 06 1.0 % = < = < < g < g =
. ) ) =) ) =)
Observation c) Cungsor? - - - -

Twong tuy nhu phan dy bao mua thang, két qua
du bao dong chay cho 3 diém quan tric trén 3
song thudc ving Tay nguyén duoc biéu dién nhu
hinh 5. Két qua luyén mang cho thay, mo hinh
hoan toan c6 kha ning du bao tot dién bién dong
chay trén cac song nghién ctru, két qua du bao
duoc thé hién trén cac hinh bén phai. Hé ) tuong
quan gitra liét quan tric va cac gia tri du bao dat
duoc tir mo6 hinh ANN 1a 0.82 cho tram Ban Po6n
(song Srepok), 0.78 cho tram Kontum (song
Sesan) va 0.88 cho tram Ctng Son (song Ba).

V. AP DUNG KET QUA CHO VIEC CANH BAO
HAN SOM

Han han va ddu hiéu cia han han dugc xac
dinh theo hé sb han dua trén co sé lugng mua
va luu luong dong chay trén céac luu vuc. Hién
nay chu yéu chiing ta chi chii trong dén hai loai
han chinh d6 1a: Han khi tugng va han thuy van,

hai loai han ndy c6 quan hé qua lai 1dn nhau mét
thiét, thuong thi han thuy van xay ra khi han khi
tugng di xay ra rat nghiém trong. Nhung ciing
c6 truong hgp khong c6 han khi twong nhung lai
xuét hién han thily van va nguoc lai, truong hop
nay thuong dugc xac dinh ¢ nhitng vung c6 luu
vuc hing nudc trén mat dat va luu vuc ngﬁm
khac nhau. Khi c6 két qua dy bao mua, dong
chay va mot sd yéu t6 khac, chung ta c6 thé du
bao duoc tri s6 han khi twong va thuy van dé
canh bdo han sém nhim phuc vu cho cong tac
phong tranh va giam nhe thién tai.

Han khi twgng: Han khi tugng duogc xét trén
co sé thiéu hut lugng mua theo thoi doan. Co
rat nhiéu cong thtic dé tinh toan xac dinh hé sb
han nhu: Brounov, Henry (1906), Cole (1933),
Bates (1935), Co quan nghién ctru cia Anh
(1936)..., va chi s6 mua chuan hoa
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(Standardized Precipitation Index- SPI), chi s6
nay dang dugc dung pho bién nhat hién nay.

Céc nha khoa hoc trén thé gidi da phat trién
nhiéu chi s6 han khac nhau dé dinh nghia, phan
cdp va giam sat han han. Nam 1993 McKee
cing cac dong sy da dé xuat chi sd SPL Tuy
méi duge dé xuat nhung chi sé SPI da va dang
dugc ung dung rat rong rdi trén toan thé gioi.
Tai My SPI cung véi PDSI (Palmer Drought
Severity Index), CMI (Crop Moisture Index) va
SWSI (Surface Water Supply Index) 1a nhiing
chi s6 dwoc ding nhiéu nhét trong giam sat han.
Céac ban dd dién bién theo khong gian cua cac
chi s6 nay cho ting tuan/thang duoc cong bd
rong rai trén cac Website cia mang ludi giam
sat han tai My (US Drought Watch). Viéc su
dung chi s6 PDSI, CMI va SWSI ¢ nudc ta hién
dang gdp nhiéu kho khan do co so dit liéu quan
tric phuc vu cho viéc tinh toan cac chi sb nay
rat thiéu. Nguoc lai, viéc st dung chi s6 SPI,
néu phu hop, s& tao diéu kién rat thuan loi cho
viéc xay dung mot hé thong giam sat va canh
bao han béi chi sb nay chi dua vao liét sb liéu
mua. Uu diém cua viéc dung chi s6 SPI so véi
dung luong mua hodc phan trim lwong mua so
Vv6i tri trung binh 1a & chd SPI cho phép so sanh
cac vung (tram) c6 lugng mua trung binh khac
nhau. SPI cho phép danh gia tri s6 thong ké cua
d6 1éch so vdi tri s6 binh quan boi vay mo ta tot
hon murc d6 trAm trong cua su thiéu hut mua.

Duya trén sy phu hop rat cao ctia phan phdi
gamma voi liét sd litu mua theo thdi gian
McKee va cac dong su da phat trién chi sb SPI &
dang bién ngiu nhién co6 phan phdi chuin
Z~N(0, 1) (dugc bién ddi tir xac suét liy tich)
nhu sau:

7 - spr =—(t Cy + eyt +eyt’ J

Cl+dt+dt+ d,t’
v6i 0<H(x)<0,5 (D

2
7 —SPI=+ 1 Co +clt+zczt :
I+dt+d,t" +d,t
voi 0,5<H(x)<1 2)
trong do:
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[er)
t=_|In| ——
(H(x))*

voi 0<H(x)<0,5 3)
1
i
(IQO_H(.X))
v6i 0,5<H(x)<1 @
c0=2,515517
cl =0,802853
c2=10,010328
dl =1,432788
d2=10,189269
d3 =0,001308
H(x) = q + (1-)G(x) 5)
f o
G(x) = g(x)dx: = xa7167X/’gdx
'<[ B Iﬂ(l%)J.;
= LAJAI‘H@ "dx
[a)s "
x
1=
g @)
I
3
AX
ﬂ =
¢ ©
|
A=1 (—)_z n(x)
§ (10)

Trong (5) q 12 x4c suat cia mot tri s6 khong.
Néu m 1a sé gia tri khong trong mét liét n sb
liéu mua theo thoi gian, q c6 thé lay bang m/n; n
1a s6 s6 liéu mua quan tric.

Theo Trung tdm Giam nhe Han han Qudc gia
My (NDMC), diéu kién khi hau (kh6é han hay
am u6t) duoc phan cap theo chi sé SPI nhu
trong bang sau

Bdng phdn cdp han theo SPI

SPI Diéu kién khi hiu
2,0+ R4t 4m uét
1,5+ 1,99 R4t Am
1,0+ 1,49 Hoi 4m
-0,99 + 0,99 Gan binh thudng
-1,0 +-1,49 Hoi kho han
-1,5+-1,99 Han ndng




| <-2,0 | Han cyc ndng

Han thiy vin: Chi sé cip nudc mit SWSI
(Surface Water Supply Index) duoc phat trién &
Colorado va dang dugc st dung kha rong rai &
nhiéu bang ctia Hoa Ky. SWSI tich hop dung
tich hd chira, luu lugng dong chay mit, mua
va/hodc tuyét thanh mot chi s duy nhat. SWSI
duoc sur dung dé tinh toan han thiy van va dugc
tinh theo cong thrc:

aP,, +bP, +cP, +dP, —50

Snow rain strm resv

12

Trong do a, b, ¢ va d 1 cac trong s6 ddi véi cac
thanh phan tuyét, mua, dong chay mit va dung tich
ho chira trong cin bang nudc luu vuc (atbtct+d=1);
Psnow, Prain, Pstrm, va Presv 14 sac xuét (%) khong
vuot qué cta cac thanh phan can bang nudc tuong
tmg (P(X< A)). Chi s6 SWSI duoc tinh véi thoi
doan thang -4,2 dén +4.2. Gia tri am thé hién muc
d6 thiéu nude, gia tri cang nhé muc do kho han cang
khéc liét. Gia tri duong thé hién tinh trang dur thira
nudc, nhu thé hién thang phan cap han theo SWSI &
bang dudi day.

Pbi v6i nudce ta do khong co bing tuyét nén
thanh phan c4n bang nudc nay bi loai khoi cong
thirc 1 (a=0). Nhu vay dé tinh toan dugc chi s6
SWSI dé tinh toan han thiy van, can ¢6 chudi
tai licu quan tric mua, chudi tai liéu quan tric
dong chay va chudi sb liéu dung tich trir cia cac
hd chura trong luu vuyc.

Bang phan cap han theo SWSI

SWSI =

SWSI Tinh trang cip nuéc
<42 Han cyc ning
-4,1+-3,0 Han rat nang
-2,9+-2,0 Han vira
-19+-1,0 Hoi kho
-0,9+0,9 Gan nhu binh thuong
1,0+ 1,9 Hoi 4m
2,0+2,9 Am vira
3,0+ 4,1 Rt 4m
>4.2 Cuc 4m

Tai liéu tham khao

VL. KET LUAN VA KIEN NGHI

Két qua dy bao dong chay va mua trén 3
luu vuc song thudgc vung Tay nguyén dong
mot vai tro vO cung quan trong trong cong tac
canh bao han som cho ving Tiy nguyén. Két
qua du béo ctia mo hinh cho ta thay rang hé sd
han duogc tmh toan tir mua, dong chay va két
hop ca hai yéu t6 khi tuong thuy vin quan tric
ngoai hién truong nhu muc nude trong cac hd
chira, trén céc séng, muc nudc ngém, luu
lugng nudc ngam vv... s& cung cip thong tin
rit hitu hidu cho cac nha quan ly, cic nha
cung cap dich vu nuéc dé chuan bi phwong an
phong tranh, ddi pho va giam nhe tac hai do
thiéu hut ngudn nudc.

Thiét hai do han han la do nhitng khach
quan va chi quan gy ra cho nén can phai co
van ban phap luat hudéng dan cu thé phong
chdng han .

O khu vyc Tay Nguyén tai liéu mua kha
phong phu, tai liéu do dac dong chay it hon.
S6 liéu thiéu nhét 1a dung tich trir cac ho chua,
nhiéu ho chtra vira va nho hau nhu khong co
s6 liéu quan tric. V& lau dai can thiét 1ap duoc
hé théng quan tric muc nude hd dé chu dong
diéu tiét, sir dung nudc mot cach hi€u qua
nhat.

Vé lau dai, cin xdy dung mot hé thdng
giam sat va do dac cac yéu tb khi tuong thuy
van, dia chat thuy van, bé mait tham phu vv...
c6 d6 chinh xac cao dé phuc vu trong cong tac
canh bao sém cac ddu hiéu thiéu hut ngudn
nuéc dé lam co sé viing chic trong cong tac
phong tranh va giam nhe thién tai han han trén
pham vi toan qudc.
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Abstract
USING ARTIFICIAL NEURAL NETWORK TO FORECAST RAINFALL
AND DISCHARGE TO SUPPORT THE DROUGHT PREPAREDNESS
AND MITIGATION MEASURES IN THE CENTRAL HIGHLANDS - VIETNAM

Variations of monthly rainfall and river discharge over the Vietnamese central highlands (VCH)
have a strong impact on water use for both livelihoods and agricultural production in the region.
Improvement of the rainfall/discharge forecast over the VCH would contribute significantly to
water resources planning and management in terms of, e.g., improved reservoir operation,
agricultural practice and mitigation of drought effects.

Artificial neural network is employed to estimate monthly rainfall and discharge in three river
basins within the VCH. The results reveal how the rainfall in different parts of the VCH is
influenced by the Pacific Ocean sea surface temperature and local climatic patterns. The quality of
the forecast results varies spatially and results improve southward for rainfall. For discharge, the
quality of the forecasts varies among the sites and depends on the location and the characteristics
of the catchment. The best results are obtained from the artificial neural network models at sites
where the rainfall is coherently influenced by the large-scale circulations, i.e., impacted by El Nitio
Southern Oscillation (ENSO) as reflected in the sea surface temperature (SST) variations, and
where the rainfall contributes more directly to the discharge due to the characteristics of the
catchments. The highest correlation coefficient between observed and validated time series is found
at stations in the south of the VCH with values up to 0.82 for precipitation and 0.88 for discharge.

Keywords Artificial Neural Network, discharge, forecast, rainfall, sea surface temperature
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