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Tém tit. Nghién ctru ndy sir dung Mang noron nhan tao (ANN) va biéu d6 ham tu twong quan riéng phan
(PACF) dé danh gia mirc tu twong quan trong chudi thoi gian ciia nhitng yéu té khi hau giai doan 2014 -
2017 do tai cac tram khi tuong Can Tho va Nha Be. Céu trac ANN dugc st dung c6 2 16p 4n dang n - 25 -
25 - 1, thudt toan huén luyén lan truyén nguoc Levenberg-Marquardt v6i ham chuyen ‘tansig” cho céc 16p
an. Ket qua cho thiy van dé& ti tuong quan ton tai & mirc c6 y nghia thong ké dbi voi tat ca cac yéu td khi
hau dua vao xem xét, nhung thudng tit dan (v6i khoang cach tdi da 5 - 7 ngay, riéng téng lugng mua 1én
dén 30 ngay). Trur yéu t6 tong lugng mua, gia tri hé s6 twong quan 16n nhat (Rmax) ctia 1000 lan mé  phong
ANN ddc 1ap 1a kha hiéu qua dé danh gia mic do ‘twong quan cho s6 licu ngay tré (hay nam trudc) dau tién,
du con chua xac dinh 16 dugc muirc anh huong dén cac ngay nam xa hon. Pé ANN phat huy tac dung, gia
tri PACF ctia mdt ngay tré (hay nam trudc) so voi ngy nghién ciru c6 thé sé phai 16n hon 0.4 va cao hon it
nhét 2 1an so véi gia tri PACF 16n ké né.

Tir khéa. ty tuong quan, yéu t6 khi hau, mang noron nhan tao (ANN), ham ty tuong quan riéng phan
(PACF), m6 phong.

1. MO DAU

Nhiéu linh vic hoat dong ctia con nguoi chiu anh hudng cta dién bién khi hau xay ra hang nam. Bén
canh d6, mot s nghién ctru da cho thiy rang hién twong bién doi khi hau toan cau hién dang dién ra ngay
mot manh m& hon & khip moi quéc gia trén thé gi¢i. Pbi v6i nudc ta, anh hudng cua cac kich ban bién dbi
khi hau nhu da cong bd nam 2016 ciing thé hién rd xu thé bién d6i cuc doan cuia nhitng yéu t6 khi hau.
Chung di va dang gay ra tac dong tiéu cuc dén san xuat néng nghiép ciing nhu cac mat khac trong doi sdng
cta con ngudi [1]. Do do, cong tac theo doi va danh gia xu thé bién dong ctia nhimg yéu t6 khi hau co ban
nhu nhiét do khong khi, gié, mua 1a v6 cung cAp thiét hién nay.

Trén thé gio1 da co nhiu nghién ctru tap trung vao viéc xac dinh quy luat bién dong va phwong phap
tinh todn cac ycu td khi hau quan trong. Viéc thu thap va phan tich s6 liéu do dac duge thue hién cho céac
dja diém thién nhién nhu hd nude hodc theo dién rong nhu cac vang dia 1y [2, 3, 4], ngoai ra con dugc hd
trg b'fmg viéc dung cac by phuong ti€n quan tric hién dai khac nhau nhu tram khi tuong [5, 6]. Nhiing
nghién ctru nay da mo ta nhitng khia canh trong bién dong ctia nhiing yéu t6 khi hau dién hinh ciing nhu
cho thiy rang dién bién cta chung ddi khi xay ra rat phirc tap.

Cong tac danh gia dinh lugng va md phong chinh xac cac yéu té khi hau ludn 1a mot thach thirc khong
nho d6i véi cac nha khoa hoc. Ngoai cac cach tiép can tinh toan phd bién hay dugc sir dung nhu phuong
phap hoi quy da bién, mang noron nhéan tao (ANN) hién 1a mot trong nhiing cong cu khoa hoc tién tién
thudc mang hoc sau c6 tiém ning trong cong tic md phong - du béo. Két qua ciia nhitng cong trinh duoc
cong bd da cho thdy cac mé hinh sir dung ANN c6 thé phat hién va ndm bét duoc mdi quan hé phirc tap
giita nhidu yéu t& ma doi khi rit kho dat dugc bang nhitng phuong phéap khac. Cac cong trinh nghién ctru
vé tmg dung ANN c6 dbi tugng hét stc da dang, nhu hién tuong bde thoat hoi [7, 8, 9] hay nhiét d6 khong
khi [10, 11]. Vi du nhu & An Do, Kaur va Singh da st dung mang noron nhiéu 16p (MLP) véi thuit toan
lan truyén nguoc dé huan luyén mang trén sé liéu thuc do phuc vu cong tac nghién ciru mé phong nhiét do
t6i thiéu cho thanh phd Chandigarh. Két qua thu duoc chi ra rang nhiét d6 ti thiéu c6 kha ning duoc du
doan v6i d9 chinh x4c kha cao nhd cong cu mang noron nhén tao [12]. D& udc tinh sy phan b6 khong gian
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va nguy co 6 nhiém kim loai ning trong dat néng nghiép & Tho Nhi Ky, Giinal va cong su da nghién ctru
kha ning két hop tu twong quan khong gian voi cac mo hinh tri tué nhan tao va thu dugc két qua kha quan
[13]. Trong mot nghién ctru khac, Kim va cong sy cling da phat trién mé hinh hoc may két hop tu twong
quan khong gian va di dén két luan réng viéc lya chon mo hinh hoat dong tdt nhét chi dua trén 16i du doan
thap nhat 1a khong phui hop cho mé hinh du doan khong gian, do d6 viéc phan tich k¥ ludng dir liéu dy
doan bang tryc quan 1a rat can thiét d6i véi mé hinh dia k¥ thuat duéi bé mat dat [14].

O Viét Nam, mét sb tac gia ciing dd nghién ctru viée sir dung cong nghé thong tin va ki thuat ANN phuc
vu cho cong tac diéu tra nhitng dic trung khi hau d6i v6i cac khu vie khac nhau. Nguyén Quang Hoan va
cong sy khi nghién ctru hé théng du bao nhiét d6 tinh Hai Duong sur dung thuét toan lan truyén nguoc cung
thuat toan Bayes [15] va du bao thoi tiét tinh Vinh Phuc [16] di thu duoc két qua rat kha quan voi toe do
du bao nhanh. Trong nghién ciru sir dung mé hinh mang noron nhan tao (ANN) dé mé phong luu luong
dong chay cho luu vuc song Sérépdk, Pao Nguyén Khoi va Huynh Ai Phuong da thu dugc két qua mo
phong kha chinh xéac, dong thoi két luan riang viéc lya chon céc thong sé dau vao cho mo hinh ANN ciing
¢6 anh huong 16n dén két qua [17].

Kha ning danh gia va mé phong chudi s6 liéu thoi gian dua trén dic tinh ké thira (tir s6 liéu xay ra trudc
do) cho cac yéu t6 khi hau 1a mot van dé rat hitu ich. Hiéu biét vé mdi lién quan nay c6 thé gitip ching ta
tién hanh dién (khoi phuc) s6 liéu bi mat hay dua ra du bao dya trén s6 liéu thu thap duoc trong qua khi.
Cho dén nay, trén thé gi6i, hé phuong phap pho bién hay duoc sir dung dé danh gia/md phong phuc vu khao
sat tinh chat ty twong quan trong chudi thoi gian 14 cic dang biéu d6 dién hinh nhu ham ty tuong quan
(ACF) va ham ty trong quan riéng phan (PACF), cac md hinh nhu ARIMA hay GARCH (phi tuyén). Trong
nghién ctru ciia minh, Jafarian-Namin va cong sy da mo ta két qua phan tich va dy bao kha chinh xac nhiét
d6 hang thang cua Tehran (Iran) bang viéc két hop sir dung cac biéu do ACF, PACF dé xac dinh tinh ding
ctia chudi sb liéu trude khi ap dung m6 hinh ARIMA cho m6 phong [18]. O mot nghién ctru khac, Murat
va cong su da phan tich nhiing biéu d6 ACF va PACF chtra d6 tré bao trim pham vi thoi gian thir nghiém
14 25 nam cho 4 khu vyc & chau Au. Phuong phap mé phong bang mé hinh ARIMAF di cho phép chung
minh nhitng hanh vi va dong luc tuong tu trong gia trj trung binh hang ngay cua dir liéu nhiét do tir bén
vung khi hau dugc xem xét [19].

Vi da phat trién ctia cudc cach mang cong nghiép 4.0 trén thé gidi, nhitng tng dung ANN ngay cang
nhan duoc sy quan tim 16n hon. Song hién nay, s6 luong cac cong trinh dd duoc cong bd vé ap dung tri tué
nhéan tao dé xu ly sb liéu khi hau & khu vuc Nam B6 nudc ta tam thoi con chua nhiéu. Pac biét, theo nhu
tac gia tim hiéu, kha nang wéc luong cuong do clia mirc tu twong quan trong chudi thoi gian ciia cac yéu to
khi hau béng cach ap dung k¥ thuat ANN hién dang la van dé con chua dugc nghién ciru k¥ trong cac diéu
tra dic diém khi hau & Nam Bo nudc ta. Theo hudng néu trén, nghién clru nay c¢6 myc ti€u s dung ANN
dé danh gia muc ty twong quan trong chudi thoi gian ctia nhitng yéu t6 khi hau tai cac tram khi tuong Can
Tho va Nha B¢ trong vai trd dai dién cho 2 khu vuc Tay va Pong Nam Bo. Cac yéu t6 khi hau duge Iya
chon dua vao khao sat - vé mit 1y thuyét - déu c6 kha ning chiu anh hudng cia hién twong ti trong quan.
Két qua khao sat muc ty twong quan bang ANN ciing di duoc so sanh voi két qua phan tich PACF dé danh
gia do chinh xac.

Nhirng két qua thu dwoc di gop phan budce dau 1am rd trién vong st dung ANN trong viéc udc luong
quy luft bién thién ciing nhu anh hudng tré theo thoi gian cua sé liéu khi hau vung Nam Bg. M¢ rong ra,
két qua nghién ciru ciing c6 thé dugc dung dé tham khao thém trong cong tac thiét ké quan tric, mo phong
- du bao khi hau phuc vu san xuét ndng nghiép va cac linh vuc lién quan khac ¢ nudc ta.

II. KHU VUC, SO LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Khu vy va sb liéu nghién ciru
a. Khu vwe nghién ciru

Nam & phia Nam nudc ta, khu vuc Nam B9 mang nhiing nét dac trung cia dang khi hau nhiét doi
gi6 mua va can xich dao. Hang nam, thoi gian birc xa dai véi nhiét do va téng tich 6n kha cao. Tuy nhién,
bién d6 nhiét ngay dém giita cac thang lai twong ddi thap.

V& co ban, khi hiu trong nim c6 thé duoc chia thanh hai mua cha yéu 1a mua khé (tir thang 12 téi
thang 4 ndm sau) va mua mua (tir thang 5 dén thang 11). Pac diém ndi bat 1a lugng mua phan bd khong
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ddng déu. Trong d6, mua mang xu huéng giam dan tir vang giap Thanh phd Hd Chi Minh xudng khu virc
phia Tay - Tay Nam.

b. 86 li¢u

- Cac tram khi tugng:

Tram khi tugng Nha Bé: ¢ vung Pong Nam B9, thudc Iudi tram diéu tra co ban cua Trung tam Khi
tuong thiy van Quéc gia, voi toa do dia ly: 106°43°41” Kinh d¢ DPong; 10°39°36” Vi do Bic. Tram duoc
dua vao hoat dong tir ngay 15/11/2012 va bit ddu cung cép sd lidu quan tric tir ngay 1/12/2012. Cac yéu tb
quan tric bao gdm nhiing yéu t khi twong co ban va cac hién twong thoi tiét.

Tram khi tugng Cin Tho: ndm & vung Tay Nam B9, thudc ludi tram diéu tra co ban cua Trung tdm Khi
tuong thuy van Qudc gia, v6i toa do dia 1y: 105°46° 06.48” Kinh d6 Dong; 10°01° 36.85” Vi d6 Bic. Ban
dau, tram do Pai Khi twong thuy van Hau Giang (cii) quan ly. Tur thang 6/1993, Dai Khi tuong thiy van
khu vyc Nam B9 dugc thanh lp va quan ly tram tir d6 cho dén nay. Yéu tb quan trac bao gdbm nhiing yeu
t6 khi tuong co ban va cac hién tuong thoi tiét. Khoang cach theo duong thing giita tram Nha Bé va Can
Tho gan bang 130 km.

-

Ho.ChiMinh

2 '

Hinh 1. Vi tri cac tram khi twgng nghién ctru ¢
khu vygc Nam B¢ (Nguon: Google map)

- S0 liéu:

S6 liéu dugc sir dung trong bai bao nay 1a két qua quan tric cho cac yéu t khi hau cua 2 tram khi tuong
néu trén, dugc cung cAp boi Dai khi tuong thity van khu vye Nam Bg. Cac yéu t6 khi hau dwa vao xem xét
gom: d6 4m khong khi (trong dbi) trung binh, téng luong bdc hoi, téc d6 gio trung binh, nhiét do khong
khi trung binh, tong lugng mua. BO s6 lidu co thoi gian 4 ndm thudc giai doan 1/1/2014 dén 31/12/2017
v6i tong sd 1461 ngay do.

Céc thiét bi sur dung dé do dac nhu sau:

+ Gi6: do bang cot gid cao 12 m, may gi6 Vild.
+ Béc hoi: do bang 6ng do bdc hoi Piche.

+ Nhiét do: do bang nhiét ké kho 126906.

2.2. Phuong phap

Pé thuc hién dugc cac muc tiéu dé ra, tac gia da thuc hién nhitng budc xi 1y va tinh toan sau:
- Budc 1: Ra soat chat lugng cac bd so li€u do ngay de loai bo cac 16i c6 thé xay ra nhu s6 li¢u rong hay so
liéu bi 16i do thiét bi do gap hong hoc gay ra, dong thoi thyc hién nhiing phép thong ké co ban cho cac yeu
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t6 khi hau dau vao. Nhing thong s6 thdng ké co ban cho mdi yeu t6 khi héu 1a gia tri trung binh, cac gia tri
16n nhat va nho nhat,  phuong sai theo ngay dé giip danh gia tong quan s ligu.

- Budc 2: Kiém tra van dé ty tuong quan trong bo s6 liéu cho mdi yéu td khi hau, dong thoi danh gia cu thé
mirc ty twong quan. Phan mém mi ngudén mé R (do R Development Core Team phat trién) da duoc sir dung
trong budc tinh toan nay.

+ Sy ton tai ctia vin dé ty twong quan: kiém dinh Box - Pierce cho phép danh gia xem sé liéu cho mdi yéu
t khi hau co xay ra ty twong quan hay khong. Trong do, tiéu chi gia tri p nh6 hon 0.05 dugc st dung dé
chap nhan rang van d¢ ty twong quan la c6 y nghia thong ké.

BP(K) =n>" o2,
[1]

2 A A 0 A o X ) X
Pax -h¢ so tu twong quan ¢ do tré k cua phan du &, ;

n - s s6 hang trong chudi sai phén;
K - do tré tdi da dang duoc xem xét.
+ Néu véan d& tu tuong quan dugc xac nhan riang cé y nghia théng ké, murc tu twong quan cuy thé s& duoc
khao sat bang viée - phan tich biéu dd ham ty tuong quan riéng phan (PACF) dé xac dinh mirc tu tuong quan
xdy ra gitra hai moc thoi gian, tirc hai mbc ngay trong nghién ctru nay. Sy ty twong quan (cdp) néu xdy ra
gilra mot ngay mdc véi mot ngay nao do nam trudc n6 m ngay thi cling s&€ dung cho ngay sau n6é m ngay
néu liy ngay nam sau lam mdc chuan dé tinh giat 1 lai theo cach tuong tu.
- Budc 3: Khéo sat mirc tu twong quan trong cac chudi s6 liéu khi hau bang ANN.

Dung cung b sb lidu, cong cu ANN thudc b cong cu Neural Network Toolbox cua phan mém
Matlab (MathWorks, Inc.) duoc sir dung dé mo phong gia tri ting yéu t6 khi hiu trong mdi ngay dua trén
gia tri cua chinh yéu t6 d6 trong nhitng ngay nam trudc. Trong nghién ctru ndy, tac gia duing mang ANN
Vv6i cu tric 2 16p an c6 dangn - 25 - 25 - 1 (trong d6 n 1a s6 bién dau vao, tic sb liéu cho nhitng ngay nam
truée ngay mdc). Thuat toan huén luyén sir dung 12 Levenberg - Marquardt back - propagation (lan truyén
nguoc) va sd giai doan huén luyén tdi da 13 1000. Ham chuyén “tansig” duogc st dung trong céac 16p trung
gian va ham dau ra 1a “purelin”. Cu triic mang nay da duoc tac gia luya chon sau mot qua trinh thir - sai véi
sb liéu nghién ctru khi hau thuc té, muc dich nhim dam béao réng ANN du tinh gon nhung van di manh mé
trong viéc khai thac hét nhirng thong tin tiém an giira bo bién dau vao va ra.

rNeural Network

rAlgorithms

Data Division: Random (dividerand)
Training: Levenberg-Marquardt (trainlm)
Performance: Mean Squared Error (mse)
Calculations: MEX

Hinh 2. Cau triic ANN dang n - 25 - 25 - 1 (cho trudng hop n = 12)

Céc phuong an m6 phong bao gdm phuong 4n dau vao du cac ngay trude ngay xem xét va nhirng phuong
an trong d6 thiéu mot ngay trude d6 nao do (mdi lan rat mot bién dau vao khac nhau ra). Mang ANN duoc
chay 1000 1an cho mdi phuong an mé phong, vi du nhu phuong an khuyét s liéu 1 ngay trudc cho mo
phong tde do giod, v&i viéc chia ngau nhién $6 liéu thanh 3 phén phuc vu cho 3 tac vu (hoc - xac nhan - kiém
tra) theo ty 18 70 - 15 - 15. Cac thong s danh gia két qua mo phong bao gdm gia tri hé sb twong quan R
trung binh, R 16n nhit (Rumax), R nhd nhat (Rumin), @6 chénh 1éch gitta Rumax VA Ruin (tinh cho Ray ctia 1000 1an
mo phong doc 1ap). Mirc gid tri ma thong sé dat dugc cho mdi phuong an md phong yéu t khi hau nao dé
st dung ANN dugc tinh theo cong thirc:
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Azlooxﬁ
X

(2]
trong do:
A - mtrc phan tram gi4 tri dat duoc cia théng sé cho phwong 4n md phong niao do so véi gia tri 16n nhat
thong s co thé dat t6i (%);

X - gia tri thong sb dat duoc cho phuong an md phong do;
Xmax - gia tri thong sé dat dugc 16n nhét cho moi phuong 4n md phong yéu té khi hau xem xé&t;
Xonin - gi4 tri thong sb dat dugc nho nhit cho moi phuong an mé phong yéu t6 khi hau xem xét.

Dbi vai thong s6 R, cong thirc [2] s& cho két qua 4 cang nho khi ngay rut ra cd muc tuong quan
cang cao voi ngdy mdc xem xét (nghia la khi rat ngay d6 ra thi luong thong tin lién quan bi mat mat s& cang
16n hon, dan dén md phong kém chinh xac va R giam nhiéu hon) va nguoc lai.

I1I. KET QUA VA THAO LUAN
3.1. Két qua

a. Kiém tra chit lwong cdc b sé liéu khi hiu ngay

Bai d6 tin cdy khi tinh toan phy thude nhiéu vao chét luong cua s6 lidu sur dung nén can tién hanh
cong tac kiém tra s6 liéu tho trude khi bit ddu mo phong. Muc tiéu nhiam loai bo nhitng sb liéu khong hop
1y ¢6 thé do nhiéu nguyén nhan khach quan va chii quan khac nhau gay ra.

Chudi sb lidu khi hau do hang ngdy trong 4 nam (2014 - 2017) da duoc kiém tra dé loai bo nhitng
s6 liéu kém chat luong nhu gia tri qua cao hodc qué thap khong hop 1y. Két qua kiém tra cho thiy sb liéu
déu c6 chét luong tot. Nhitng thong ké vé sd liéu dau vao dugc thé hién trong bang 1.

Bang 1. Théng ké cho nhiing yéu t6 khi hau do duoc (theo ngay) tai tram khi tugng
Nha Be (ky hiéu 1a tram 1) va tram khi twuong Can Tho (ky hi€u 1a tram 2)

Thong ké
NS ., ., Giatri
Tén yéu to khi hgu | Tram D.OW Giatr; Giatr; L Do léch
Vi do , P4 , £ z
Ion nhat | nhd nhat . chudn
trung binh
6 am khong khi |1 " 96.25 58.75 80.08 6.23
trung binh 2 96.00 61.25 80.62 5.91
, 1 6.60 0.30 2.90 1.11
Luogng boc hoi mm
2 5.40 0.60 2.73 0.86
Técdogiotrung | 1! s 4.50 0.00 1.18 0.63
binh 2 3.50 0.00 141 0.54
Nhiét do khong 1
khi trung binh oC 31.78 22.53 27.79 1.46
2 31.15 21.90 27.64 1.42
2 1 126.50 0.00 4.37 12.22
Tong lugng mua mm
2 111.40 0.00 4.77 11.12

b. Kiém tra vin dé tw tu’o‘ng quan trong bé sé liéu

Két qua danh gia van d¢é tu twong quan cho cac chudi thoi gian ngay d6i voi nhimg thong s6 khi hau
xem xét su dung phan mém R va kiém dinh Box-Pierce duoc tom tit trong bang 2. Két qua danh gia cho
thy bleu hién cua van dé tu twong quan ludn & mirc c6 ¥ nghia théng ké (p < 0.05) trong chudi sé liéu ddi
VGi tat ca cac yéu td khi hau dang xem xét & ca 2 tram khi twong. Nhu vay, hién tuong ty twong quan da
duoc xac nhan.
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Béng 2. Ké"g qua danh gia Vén dé ty tuong quan
st dung phan mém R va kiém dinh Box-Pierce

Yéu to khi hdu Tram x-binh phuong p
A R X 1 781.27
D0 am trung binh 3 797 24
Luong béc hoi L 84175
2 633.26
<2.2e-16
Tée do gi6 trung binh |— 202.08
? glotrung 2 311.73
car aA s 1 1058.8
Nhiét do trung binh 3 999 84
Téne lrone mua 1 63.06 1.998e-15
guong 2 22528 2.071¢-06

c. Khdo sdt mirc tw twong quan bang biéu do PACF

Két qua danh gia cu thé murc do tu tuong quan trong cac chudi thoi gian (ngay) d6i v6i nhitng thong sb
khi hdu dua vao nghién ctru trén phin mém R bang biéu d6 PACF duoc tom tit trong cac bang 3 dudi day.
Trong nghién ciru ndy, tir “tré” (lag) dé chi thir ty ngay nam sau ngay dang xem xét, vi du nhu ngay tré thir
5 1a néu dém xuoi thoi gian s& 1 ngay thir 5 xay ra sau do.

Bang 3. Mure d6 tu twong quan trong cac chudi thoi gian ngay d6i voi
nhitng thong so khi hau thong qua biéu do PACF

Yeu to Biéu do PACF va nhan xét vé so ngay tre ¢ miec tuong quan co y nghia
khi hdau Tram 1 Tram 2
Do am _ 2
: Biéu do PACF theo dg tré Biéu dd PACF theo dp tré
trung
binh
1= ©
o o
[y w
213 Soia
£ £
& S F ool
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d. Kiém tra mirc tw twong quan bang phwong phap mé phong sir dung ANN

M6 phong ANN duoc tién hanh cho tat ca cac phuong én dy kién va két qua vé gia tri théng sb
duoc ghi nhan. Hinh 3 dudi day trinh bay mét vi du cho két qua R nhén dugc cho mot phuong an khi mo
phong nhiét 46 khong khi trung binh tai tram Nha Bé.
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Training: R=0.91371

O Data

Output ~= 0.86*Target + 3.8
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Target

Test: R=0.84971
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Output ~=0.82*Target + 5.1

Output ~=0.82*Target + 5.2

Output ~=0.85*Target + 4.3

Validation: R=0.86593
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Hinh 3. Két qua R khi mé phéng ANN cho nhiét ¢ khéng kh1 tai tram
Nha B¢ (phuong an rut bién ngay thtt 9 ra khéi nhom bieén dau vao)

Két qua thu dugc khi mo phong bang ANN cho chu01 thoi gian ngay 601 VvOi timg yeu t6 khi hau
dua vao nghién ctru dung phuong phap tudn tu rat ra mdi ngdy trude do trong sb cac bién dau vao duge
tom tat trong bang 4 dudi day.

Bang 4. Két qua thu duoc khi md phong bang ANN chudi thoi gian ngdy cho cac yéu sb khi hau

Yéu t6 khi
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3.2. Thao luin

Ket qua nghién ctru thu duge cho phép rut ra mot so nhan xét quan trong sau:

- Két qua phén tich chi ra rang van dé tu twong quan ton tai cho tat ca cac yéu té khi hau dua vao nghién
ctru. Piéu nay cho thay tinh phu thudc dac diém s6 liéu cua mot hay nhiéu ngay hom sau tir s6 liéu ciia mdi
ngdy bét ky tai ca 2 tram khi tugng khu vue dong bang Nam B¢ dua vao nghién ctru. Day co thé 1a co so
cho cac lap luéin moé phong (hay dién s6 liéu mét) s6 liéu hién tai dya trén s liéu khi hau qué khur trong khu
vuec.

Nhan xét trén c6 thé hd trg khéng dinh thém két luan d3 duoc dua ra bai Di Cecco va Gouhier
(2018) khi cac tac gia trén kiém tra dir liéu nhiét d6 khong khi hang ngay tir 21 md hinh hoan luu chung
theo kich ban phat thai carbon thong thuong. Ho di dinh lwong cac md hinh ty twong quan vé khong gian
va thoi gian trong khoang thoi gian giai doan 1871 - 2099. Két qua ciia nghién ctru do hai nha khoa hoc
trén thuc hién cho théy su tu twong quan theo thoi gian cia nhiét d¢ khong khi thé hién mirc gia tang o da
sO ving trén trai dat dudi tac dong cua bién doi khi hau [20]. Twong tw, két luan ctia nghién ciru nay ciing
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théng nhét voi nhan dinh dua ra boi Barnston va cong su khi cac tic gia nay mo ta két qua phén tich sé ligu
mua he 6 Hoa Ky két hop véi mé hinh mo phong lich sir giai doan 1979 - 2005. Ho da nhan manh rang c
rat it hodc khong c6 thay ddi nao trong sy tu tuong quan cua nhiét d6 cuc doan giira qua khir gan day va
tuong lai & khu vuc xem xét [21].

- Pdi v6i tat ca cac yéu td khi hau trir tong luong mua, gia tri cia yéu t6 khi hau tai ngdy nam ngay truoc
hay sau d6 (ngdy trude 1 nhu tén goi trong nghién ciru nay) ludn c6 moi twong quan manh mé nhat ddi voi
gia tri cia yeu t6 khi hau tai ngay dang xem xét. Hién tuong trén dugc thé hién rét rd trén biéu dd PACF.
Ngoai ra, két qua cting cho thy rang gioihan 5 - 7 ngay ké tir ngay dang xét 1a khoang tré ma murc ty tuong
quan trong chudi s6 liéu cua yéu t6 khi hau nao d6 thuong xay ra dang ké, ttc gia tri cot PACF vuot ra
ngoai hai duong gioi han dut nét co gia tri tuyét do6i bang 0.05 trong céac biéu d6 PACF. Piéu nay dung véi
d6 4m trung binh, lugng bdc hoi, nhiét do trung binh, toc do gio trung binh. Nguyén nhén gay ra hién tuong
trén rat co thé do xu thé bién thién dong diéu theo mua cua da s6 cac yeu t6 khi hau nén ngay sau sé& co xu
hudng thay d6i rat it v6i ngay sat trude d6 va mirc tuong quan thuong tat dan dén mirc khong dang ké sau
1 tuan.

Tuy nhién, riéng dbi v6i tong lwong mua, du s6 liéu mwa ngay ngay sau do van c6 mbi tuong quan manh
nhat nhung v6i khoang cach xa tham chi dén khoang 2 dén 4 tuan (15 - 30 ngay) sau thi moi trong quan
van con kha manh mé v6i ngay xem xét, chir khong yéu hin di nhu da xay ra véi nhitng yéu té khi hau
khac. Nguyén nhan rat c6 thé do viéc xay ra mua ciing nhu cuong do mua da tuén thu chat che hon theo
quy luat bién doi tir tir - trong cling thoi diém mua mua hay ning cia nim - so véi cac yéu t6 khi hau con
lai.

Viée nim bit duoc cudng do cling nhu dic diém tit din cua su anh hudng tu twong quan theo thoi gian

dbi voi mot yéu t6 khi hau nao d6 co y nghia thuc té kha quan trong. Nhimng nhén xét trén néu dugc kiém
chung béng sé lidu nghién ctru ¢ nhidu tram do khac nira thi c6 thé giup ich cho viéc thiét ké tén sudt quan
tric cac yéu t khi hau khac nhau sao cho phu hop véi dac tinh timg khu vyc dia ly trong khi van dam bao
tudn thu nhiimg quy dinh ky thuat cua cong tac quan tric. Viéc ndm viing quy luét noi trén ciing c6 ich voi
viéc phuc héi s6 liéu do thuc dia bi mat tai cac tram khi twong do nhitng nguyén nhan khac nhau gay ra nhu
hu hong thiét bi do do tac dong vat 1y hay dién tir, may do bi hét ning luong. ..
- K§ thuat ANN c6 wu diém rang khong doi hoi chudi sb lidu theo thoi gian phai dimg (Stationary) nhu yéu
cau clia cac mo hinh thong thuong khac ma dién hinh 1a hé phuong phap Box-Jenkins. Bang cach sir dung
mang ANN vdi ky thuét loai bo tu’ng ngay sd ligu ném trude so voi ngay mo phong, tac gia da khao sat su
bién thién trong két qua md phong gia tri ting yéu té khi hau khi rit theo thr tu s6 liéu moi ngay trude do
(khao sat dén 12 ngay sau theo goi y tam anh hudng tir két qua PACF). Trix yéu to tong lugng mua, két qua
cho thiy gia tri hé sb tuong quan 16n nhat (Rmay) khi chay 1000 1an md phong doc 1ap 1a thong s6 kha on
dinh trong viéc chi ra mirc d6 twong quan cia sb liéu ngay nim trude dau tién,  nhung lai khong néu chinh
xéc dugc mure do anh hudng (twong quan) cta cac ngay xay ra trudce lau hon d6i v6i s6 liéu mdi yéu t6 khi
hau trong ngay dang xem xét. Cac thong sé danh gid mo phong ANN khac nhu R trung binh ciia nhiéu lan
md phong, Rmin, chénh 1éch gitra Riax va Rmin cling déu khong chi ra dugc muc tuong quan thdng nhat véi
két qua PACF (dung phan meém R noi ¢ phan trén). Luu y rang gia tri PACF ngay nam trude (hay sau) dau
tién d6i voi 4 yéu t6 khi hau gdm do am trung binh, lugng bdc hoi, nhiét d6 trung binh, toc do gio trung
binh déu & mirc gié tri 0.4 - 0.8 va thuong 16n gép 2 - 5 1an so voi gia tri PACF 16n ké no.

Viéc khong mot thong sé mé phong ANN nao, ké ca Ry, cO hidu qua rd rét khi danh gia muc do tu
tuong quan cho tong lugng mua tai 2 tram khi twong Nha Bé va Can Tho c6 thé lién quan dén do nhay
trong viéc phat hién twong quan cta phuong phap con chua cao hodc chua nam bat dugc dic tinh ngau
nhién phtre tap cua cac hién tugng thoi tiét. Dleu nay co thé thiy rd khi két hop viéc quan sat biéu dd PACF:
gia tri PACF trong ngay tré ddu tién cua tong lwong mua chi dat khoang 0.15 va dac biét la chénh léch
khong nhiéu so véi gia tr1 PACF l6n ké no.

Tom lai, hudng tiép can chay moé phong ANN két hop dénh gia su bién thién trong thong so Rumax cho
phép phat hién ¢ dang dé xuét cho muc tu twong quan trong chudi sb liéu thoi gian cia mot sb yéu t6 khi
hau, tuy nhién d¢ nhay hién con chua cao. Phan tich ciing cho thay mirc chénh léch PACF ciia céc ngay tré
(hay ném trude) so voi ngay nghién clru dé phuong phap nay phat huy tac dung c6 thé phai nam trong
ngudng tdi thiéu 1a trén 2 1an so v&i gia tri PACF 16n ké né, dong thoi gia tri PACF muon dugce phat hién
cling c6 kha ning can phai 16n hon 0.4. 0 murc gia tri va sy chénh 1éch PACF thip (nhu yéu t6 téng luong
mua) thi hiéu qua phat hién con yéu. Véi tiém ning hd trg va phdi hop cia ANN véi nhimng cong cu tinh
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toan truyen thong nhu chudi Box-Jenkins, day 1a Van dé can duoc nghién ciru ki hon va cai tién thém dé
¢6 thé thu dugc két qua tin cay 6n dinh trong thuc té. Vé - nhiing nhén xét nay, tac gia khong tim duoc thong
tin twong ty vé cting chu dé & cac nghién ciru da cong bd khac nén khong thé so sanh danh gia sy khac biét
hay twong dong.

- Gia tri R trung binh tinh cho 1000 lan mé phong doc lap sir dung mdi cdu trac ANN véi cung bd sb
liéu cho théy anh huong cta viéc chia sb litu ngﬁu nhién theo ty 1€ duoc dinh trude (¢ day la 70 - 15 - 15)
va cuong do ty tuong quan cia s6 liéu dua vao tinh toan. Theo Iy thuyét, khi rat sé liéu mot ngay nao do6 ra
khoi bo s6 liéu bién dau vao s& 1am giam mot lugng thong tin dong gop nhét dinh dén viéc mo phong bién
dau ra va dan den gia tri R s¢€ phai giam di. Nhung diéu nay lai khong thé hién 13 rang trong két qua mo
phong cho mét sb truong hop d6i v6i cac yéu td toc do gid va tong luong mua.

Trong mé phong ANN, néu tinh dén khoang gia tri R thu dugc thap khi mé phong 2 yéu té khi hau néu
trén (vao khoang 0.5 - 0.7) so véi mirc R ctia cac yéu t6 khi hau con lai (thuong 12 0.75 - 0.85) thi rat c6 thé
mirc R thé hién cho cudng do tuong quan thap c6 lién hé chit ché dén tinh on dinh trong két qua khao sat
khi chay mé phong nhiéu 1an. Nguyén nhan c6 kha niang do mbi lién hé vén yéu hon trong bd s6 liéu ban
dau da dan dén khong nhitng mirc gia tri R thap ma tinh 6n dinh ctia mé phong ciing kém hon khi bo sb
lidu bi chia ngdu nhién nhiéu 1an. Panh gia nay c6 thé hiru ich khi xem xét viéc chap nhan d¢ 16n ti thiéu
clia gia tri R nhan duogc lac mé phong, sao cho phai dam bao dugce d6 6n dinh trong két qua mé phong nhiu
1an tirc gian tiép ning cao do tin ciy v6i bo sb lidu dau vao dugc phan chia ngiu nhién.

IV. KET LUAN

Cong tac danh gia hién tuong ty twong quan cho s6 lidu do tai 2 tram khi tuong Nha Bé va Can Tho da
chtng minh rang van dé ty twong quan ton tai & murc ¢6 ¥ nghia thong ké dbi véi tat ca cac yéu td khi hau
dua vao xem xét. Tuy nhién, muc ty tuong quan lai khong duy tri dugc theo thoi gian va thuong tit dan khi
cdp ngay xem xé&t céng xa nhau. Ngoai 1€ 1a truong hop téng lwong muwa c6 muc ty tuong quan xa dén 30
ngay (khoang 4 tuan), tat ca cac yéu t6 khi hau con lai déu chi gii han pham vi thoi gian xay ra ty twong
quan toi da 1a 5 - 7 ngay ké tir ngay dang xét.

Véi k¥ thuat loai bo timg ngay s6 liéu dau vao (xay ra sd6m so véi ngay mo phong) khi dua vao mo
phong ANN, tac gia dd khao sat sy bién thién trong két qua mo phong gi4 tri timg yéu t6 khi hau. Trir yéu
tb tong luong mua, ket qua cho thiy gié tri hé sb tuong quan 16n nhat (Rumax) cua 1000 14n mé phong doc
1ap 1a thong sé kha 6n dinh khi danh gia mutc d6 tuong quan cho sb lidu ngay nam ké dé, du van chua xac
dinh chinh x4c mirc anh huéng (tu twong quan) cta cac ngdy nam xa hon. Két hop voi nhitng biéu d6 PACF,
diéu nay con cho phép di dén lap luan rang mirc chénh léch PACF cua cac ngay trudc (hay tré) so vdi ngay
nghién ctru dé phuong phap dl‘lng ANN phat huy tac dung c6 thé phai nam trong ngudng t6i thiéu lé trén 2
lan so v&i gia tri PACF 16n ké n6, dong thoi gia tri PACF muon dugc phat hién c6 kha nang cling can phai
lon ho‘n 0.4. Bén canh d6, két qua nghlen ctru ciing cho thay mbi lién hé tu tuong quan néu & muc yéu trong
b6 6 liéu khi hau ban dau s& dan dén khong chi mirc gia tri R thip ma tinh 6n dinh trong két qua mé phong
ciing kém hon khi b s liéu dugc phan chia ngau nhién nhiéu lan && mé phong.

Nghién ciru nay hién méi chi ding 4 nam s6 liéu thyc do tai 2 tram khi twong Nam Bo. Do d6, dé co thé
téng quat hoa van dé, két qua rit can duoc thir nghiém va kiém tra thém bang chudi sb lidu c6 thoi gian dai
hon thu thap tir nhitng tram khi twong & cac dia phuong c6 dic diém ty nhién khac nhau. Bén canh do,
nhiing cau triic va ki thuat ANN khac ciing rat can dugc bo sung danh gia thém, nhét 1 cu thé hoa cac tiéu
chuan dé 1am rd khoang thoi gian tré nao con ¢ ¥ nghia trong mo phong, dé khai thac triét hon tiém ning
cua by cong cu nay trong khao sat hién tuong tu twong quan.

LOT CAM ON
Tac gia xin cdm on Truong Pai hoc Cong nghiép thanh phé Hd Chi Minh d3 tao moi diéu kién thuan

loi dé cho nghién ciru ndy ¢ thé hoan thanh. Rt cam on cac dong nghiép & Vién Khoa hoc Cong nghé va
Quan 1y Mbi truong da hd tro tac gia trong qua trinh thuc hién cong viéc.

TAI LIEU THAM KHAO

167



PANH GIA MUC TU TUONG QUAN TRONG SO LIEU KHi HAU...

[1] Bo Tai nguyén va Moéi truong, Kich ban bién déi khi hdu va nuéc bién dang cho Viét Nam, 2016.

[2] M. E. Keskin and O. Terzi, “Evaporation estimation models for lake Egirdir, Turkey”, Hydrological Processes, 20,
pp- 2381-2391, 2006.

[3] R. J. Granger and N. Hedstrom, “Modeling hourly rates of evaporation from small lakes”, Hydrology and Earth
System Science, 15, pp. 267-277, 2011.

[4] S. B. K. Tan, E. B. Shuy, and L. H. C. Chua, “Modelling hourly and daily open-water evaporation rates in areas
with an equatorial climate”, Hydrological Processes, 21, pp. 486-499, 2007.

[5] O. Kissi, “Generalized regression neural networks for evapotranspiration modeling”, Hydrological Sciences, 51(6),
pp. 1092-1105, 2006.

[6] S. Abudu, A. S. Bawazir, and J. P. King, “Infilling missing daily evapotranspiration data using neural networks”,
Journal of Irrigation and Drainage Engineering, 136 (5), pp. 317-325, 2010.

[7] G. Landeras, A. Ortiz-Barredo, and J. J. Lopez, “Forecasting weekly evapotranspiration with ARIMA and artificial
neural network models”, Journal of Irrigation and Drainage Engineering, 135(3), pp. 323-334, 20009.

[8] K. P. Sudheer, A. K. Gosain, and K. S. Ramasastri, “Estimating actual evapotranspiration from limited climatic
data using neural computing technique”, Journal of Irrigation and Drainage Engineering, 129(3), pp. 214-218, 2003.
[9] M. Kumar, A. Bandyopadhyay, N. S. Raghuwanshi, and R. Singh, “Comparative study of conventional and
artificial neural network-based ET, estimation models”, Irrigation Science, 26, pp. 531-545, 2008.

[10] M. Hayati, and Z. Mohebi, Application of Artificial Neural Networks for Temperature Forecasting, World
Academy of Science, Engineering and Technology International Journal of Electrical and Computer Engineering,
1(4), pp. 662-666, 2007.

[11] S. S. Baboo and I. K. Shereef, An Efficient Weather Forecasting System using Artificial Neural Network,
International Journal of Environmental Science and Development, 1(4), pp. 321-325, 2010.

[12] A. Kaur, H. Singh, Artificial Neural Networks in Forecasting Minimum Temperature, International Journal of
Electronics & Communication Technology, 2(3), pp. 101-105, 2011.

[13] E. Giinal, M. Budak, M. Kilig, B. Cemek, and M. Sirri, Combining spatial autocorrelation with artificial
intelligence models to estimate spatial distribution and risks of heavy metal pollution in agricultural soils,
Environmental Monitoring and Assessment, 195(2), 2023.

[14] H. Kim, K. B. A. Mawuntu, T. Park, H. Kim, J. Park, and Y. Jeong, Spatial Autocorrelation Incorporated Machine
Learning Model for Geotechnical Subsurface Modeling, Applied Science, 13, p. 4497, 2023.

[15] N. Q. Hoan, P. T. Trang, H. H. Céng va N. T. Huyén, “Du béo thoi tiét ung dung mang noron nhan tao va thuat
todn Bayes”, Tap chi Khoa hoc & Cong nghé, Sb 13, trang 39-43, 2017.

[16]N. T. An va N. Q. Hoan, “Hé dy bao thoi tiét v6i tmg dung cuia mang noron nhén tao”, Tap chi Khoa hoc & Céng
nghé, 90(02), trang 65-70, 2012.

[17] N. K. Dao and A. P. Huynh, Flow simulation for Serepok river basin with Artificial neural network, Science &
Technology Development, 19(3), pp. 114-124, 2016.

[18] S. Jafarian-Namin, D. Shishebori, and A. Goli, Analyzing and Predicting the Monthly Temperature of Tehran
using ARIMA Model, Artificial Neural Network, and Its Improved Variant, Journal of Applied Research on Industrial
Engineering, 2023 (in press; doi: 10.22105/jarie.2023.356297.1502).

[19] M. Murat, I. Malinowska, M. Gos and J. Krzyszczak, Forecasting daily meteorological time series using ARIMA
and regression models, International Agrophysics, 32, pp. 253-264, 2018.

[20] G. J. Di Cecco, T. C. Gouhier, Increased spatial and temporal autocorrelation of temperature under climate
change, Scientific Reports, 8, 14850, 2018 (https://doi.org/10.1038/s41598-018-33217-0).

[217 A. G. Barnston, B. Lyon, E. D. Coffel, and R. M. Horton, Daily Autocorrelation and Mean Temperature/Moisture
Rise as Determining Factors for Future Heat-Wave Patterns in the United States, American Meteorological Society, 59,
pp- 1735-1754, 2020.

168


https://doi.org/10.1038/s41598-018-33217-0

Téc gia: Tran Tri Diing

ASSESSMENT OF CLIMATE DATA AUTO - CORRELATION AT TWO
METEOROLOGICAL STATIONS IN NAM BO PLAIN USING PARTIAL
AUTOCORRELATION FUNCTION (PACF) AND ARTIFICIAL NEURAL NETWORK
(ANN)

TRAN TRI DUNG
Institute of Environmental Science, Engineering and Management - Industrial University of Ho Chi Minh
City
trantridung@iuh.edu.vn

Abstract. This study used Artificial Neural Networks (ANN) and Partial autocorrelation function (PACF)
graphs to evaluate auto - correlation level in time series of climate factors measured during 2014 - 2017
period at Can Tho and Nha Be meteorological stations. The ANN structure has 2 hidden layers of the form
n-25 -25 - 1, Levenberg-Marquardt backpropagation training algorithm with "tansig" transfer function for
hidden layers. The results had demonstrated that auto - correlation problem exists at a statistically
significant level for all climate factors considered, but is often damped (with a maximum interval of 5 - 7
days, especially up to 30 days for total rain). Except for total rainfall factor, the maximum correlation
coefficient value (Rmax) of 1000 independent ANN simulations was relatively effective to evaluate the
degree of correlation for the first lagged (or earlier) day data, although it was still not able to clearly
determine the influence of further days. For ANN detection to be effective, the PACF value of a day lagged
(or earlier) to the date considered will probably have to be higher than 0.4 and at least 2 times higher than
the next largest PACF value.

Key-words. auto - correlation, climate factors, Artificial Neural Network (ANN), Partial autocorrelation
function (PACF), simulation.
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