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TOM TAT. Nghién ctru nay dénh gia mirc do quan hé cua do 4m tuong déi khong khi va nhiing dai lugng
khi hau khéc tai cac tram khi twong Nha Bé, Can Tho va Rach Gia thuoc khu vuc Nam Bo theo hai mua
kho - mua. Viéc ding Mang noron nhan tao (ANN) dé md phong d6 am cho b s liéu khi hau ngay trong
giai doan 2013 - 2020 di cho két qua kha tét véi 0.84 < R < 0.94 (hay 0.71 < R? < 0.88). Dic biét, két qua
chang minh rang moi chudi Rmax thu duge déu khong tuan theo phan b chuan déi vai 1000 1an mé phéng
du ring mot s6 chudi da thé hién xu hudng tuan theo cac phan bd khac nhu Johnson Transformation (phd
bién hon ca), 3 - Parameter Weibull va Smallest Extreme Value. Két qua danh gia do thi theo phuong phap
khuyu tay da cho thdy dang ANN vai 1 16p 4n c6 8 noron va ham chuyén Tansig la ciu tric pha hop cho
mod phong d6 4m khdng khi & ca 3 tram. Két qua tinh toan thé hién riang gia tri d6 4m trong mua kho lién
hé manh nhat véi lugng bdc hoi ngay, roéi dén do am trung binh ngay hém truge. Tuy nhién, dbi voi mia
mua thi cudng do quan hé theo thir tw giam dan lai 1a nhiét do trung binh va ké d6 1a luong béc hoi ngay.
Nhu véy, luong bbc hoi ngay chinh 1a yéu té quan trong bac nhat ¢ twong quan dén d6 am khong khi tai
khu vuc khao sat trong sudt ca nam.

Tir khoa: md phong, lién quan, dg am khong khi, mang noron nhéin tao (ANN)

1. MO PAU

Do am khong khi c6 vai tro hét stc quan trong trong thién nhién. N6 tham gia tich cuc vao vong tuan
hoan nudc ty nhién, tir d6 tac dong dén didu kién khi hau, nén ludn c6 anh huong dén hoat dong san xuat
cling nhu doi séng cua con ngudi va cac loai sinh vat. Thong ké da chung minh rang dé am thudng xuyén
tac dong truc tiép hay gian tiép dén ning sut, san lwong cy trong - vat nudi ciing nhu chat luong moi
truong noi chung [1, 2, 3, 4]. Nhét 1a giai doan hién nay, cuong do bién doi khi hau véi xu huéng nhiét do
tang va hién tugng han han xay ra manh mé thi tac dong tir 46 4m khong khi dén san xuat ndng nghiép &
nhiéu noi trén thé gigi lai cang khdng thé xem nhe. D6 1a Iy do viéc danh gia quy luét thay dol cua do am
khong khi da va dang dugc nghién cuu trong sudt nhidu nam, qua, nhat 1a d6i voi nhitng qudc gia c6 nén
san xuat néng nghiép phét trién 1au doi nhu Viét Nam.

Trén thé gi6i da c6 nhidu cong trinh nghién ciru dic diém bién thién, cach xac dinh va méi quan hé
gitta ¢ am khong khi véi nhitng yéu to méi truong khéc. Romps (2014) da dé xuat mot md hinh giai tich
cho d¢ 4m twong ddi nhiét d6i sir dung mdi quan hé Clausius - Clapeyron, can bang thuy tinh va can bang
nuéc khbi lugng lon. Dc biét tc gia nay ciing da chimg minh duoc hiéu qua tbt cua cong thuc trong béi
canh toan b vung nhiét dei chi véi mot sb dién giai lai cac bién [5]. Kohli va cong su cling danh gia su
phu thugc ciia ¢ am khong khi vao nhirng yéu to khac nhu tia vil try neutron trén mat dat [6], trong khi
Eccel lai di sau nghién ctru méi quan hé giira do6 4m véi nhiét d6 va luong mua [7].

O Viét Nam, mot sb nghién ciru c6 lién quan dén do 4m khong khi da 1an luot dugc cong bb. Nhan xét
vé anh huéng cua hién tuong bién ddi khi hiu dén diéu kién tu nhién trong béi canh chung toan qudc,
Nguyén Vin Thang va cong su da két luan rang nén nhiét d clia nudc ta sé tiép tuc ting lén trong | thé ky
21, di kém chi s6 &m w6t hang nam giam dan [8]. Trong mét nghién curu khac, Hoang Phuong Hong sur
dung két qua danh gia thong ké cac dy so liéu quan trac trong 10 nam tai 3 tram khi tuong thity van nam
cach xa nhau dé khao sat sy bién thién do am trén cao cua Viét Nam [9].

Bén canh nhitng phwong phap tinh todn théng dung nhu hdi quy tuyén tinh, hién gio con nguoi da c6
co hoi &p dung céc ky thuat mai va tién tién tri nhu tué nhan tao (Al) trong linh vuc khi twong - mi truong.
Trong d6, mang noron nhan tao (ANN) thuoc mang hoc sau thuong dugc coi la rat co trién vong ddi véi
cong tac mo phong. Quej va cong su (2021) da thu dugc két qua tot khi. tién hanh danh gia cac mo hinh tri
tué nhan tao sir dung cac yéu td dau vao l1a nhiét do, lvong mua va do 4m twong dbi trong mdi trudng 4m
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va kha am tai 5 tram khi tuong & Mexico cho viéc du doan lwong bdc hoi nudc tham chiéu ngay [10].
Nyakuri va cong su (2023) da phat trién mot hé théng Tri tué nhan tao (Al) va Internet van vat (10T) dua
trén dir liéu do tai dong ruong va thoi tiét theo thoi gian thuc, dong thoi cho phép tuong tac vai trang trai
thong qua dién thoai théng minh. Uu diém cua hé thdng nay nam trong kha ning phan tich dé I1én lich tudi
tiéu ciing nhu bon phan gitp t6i wu héa ning luong va lugng nudc sir dung [11]. O nudc ta, Nguyén Phic
Hiéu va cong su (2024) ciing da phat huy sac manh cua Al trong cong tac xay dung mé hinh thé hién chi
s6 chat lugng khong khi tai khu viec thanh phé Ho Chi Minh. Trong dé, do am khang khi 1a mét trong s6 5
bién khi twong ding cho du bao khi 4p dung cac md hinh hoc may nhu SVR (Support Vector Regression),
MLP (Multi-layer Perceptron) va RF (Random Forest) [12].

Theo nhu tac gia duoc biét, tuy da c6 nhidu dé tai lién quan dén chu dé mo phong s6 liéu khi tuong
bang ANN duoc cong b, nhung viéc danh gia mirc do lién quan theo mua gitra d6 am khong khi va cac
yéu t6 khi hau khéc 1a chu dé hién con rat it duoc nghién ctu. Nghién ciu nay c6 muc dich xac dinh hiéu
qua cuia viéc ding mang noron nhéan tao (ANN) dé mo phong d6 am tuong d6i khong khi vai s6 liu khi
hau tai 3 tram khi twong Nha B&, Can Tho va Rach Gi4 dic trung cho cac viing Pong va Tay Nam Bo nudc
ta. Cho mdi mua trong nim, su tac dong cua ting yéu sé khi hau (thé hién muc lién quan) dén sai s6 cua
cong tac mo phong do am khong khi ciing dugc xem xét.

Nhirng két qua thu dugc c6 thé 1am sang to thém tiém nang ap dung ANN dé mo phong diéu kién khi
hau tai khu vyc Nam B¢ nudéc ta, ddng thoi xac dinh cac yeu t6 khi hau quan trong nhét co lién quan dén
d6 am khong khi theo tirng muia mura - kho trong nam. Di véi cdng tac quan tric, nhiing két luan trén rat
c6 ich trong viéc phuc hdi sé liéu khi hau khi sb liéu bi mat hoac khong thu thap lién tuc duoc boi nhiing
nguyén nhan khac nhau. Bén canh do, viéc xac dinh yéu t chu dao chi phdi hay lién quan dén d¢ am khong
khi ciing c6 thé gitup cho cong tac ting cuong hidu qua nhiing hoat dong san xuat néng nghiép trong thuc
té & nudc ta. )

2. KHU VUC, SO LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Khu vurc va sé ligu nghién cieu
a. Khu veec nghién caru

Nam & phia Nam nuéc ta, ving Nam B mang nhiing nét dién hinh cho dang khi hau nhiét doi gié
mua véi thoi gian birc xa va tong tich 6n khé 1on. Nhin chung, khi hau nam c6 thé phan thanh hai maa chinh
1a mua khd kéo dai tir thang 12 téi thang 4 nam sau, mia mua gom nhing thang con lai.

Vé giang thity, dac diém noi bat 1a lugng mua phan bd khong dong déu. Trong d6, mua mang xu
huéng giam dan tir vang giap Thanh phé Ho Chi Minh xubng khu vuc phia Tay - Tay Nam.
b. Sé ligu
- Cé4c tram khi tuong:

Ca 3 tram khi twong nghién ciru déu duy tri viéc quan tric nhitng yéu t6 khi tugng co ban va céc hién

tuogng thoi tiét. Khoang cach theo duong thang gitta hai tram Nha Bé va Can Tho gin bang 125 km, trong
khi khoang cach giira hai tram Rach Gia va Can Tho gan bang 75 km.

Bang 1. Thong tin co ban vé cAc tram khi tugng nghién ctru

Tén tram khi furon Toa o
am 1 U A
' ") Kink @6 Dong | Vido Bac
Nha Beé 106°43° 41 10°39’ 36”
Can Tho 105° 46’ 06.48” 10°01° 36.85”
Rach Gia 105° 04’ 56.79” 10° 00’ 31.08”

- SO ligu:

S6 liéu duoc sir dung trong bai bao nay 1a két qua quan trac ¢ 3 tram khi tugng néu trén, duoc cung
cap bai Pai khi twong Thuy vin khu viec Nam Bo. B s6 liéu ¢6 do dai 8 nam tir 1/1/2013 dén 31/12/2020,
téng cong la 2922 ngay do. Nhiing thong sb khi hau dua vao nghién ciru gdm nhiét d6 khong khi, lwong
béc hoi, téc d6 gid, ap suat khong khi, lwong mua, ngay trong nam (thé hién tinh chét tuin hoan theo chu
ky cua khi hau).

2.2 Phuong phap nghién ciru
Nhim dat muc dich dé ra, cac budc nghién ctru duoc tién hanh theo trinh ty nhu sau:
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Budc 1: Kiém tra chat lwong sé liéu

C6 rat nhiéu nguyén nhan gay ra nhitng gia tri knong hop Iy & bo s6 liéu do hién truong. Cac nguyén
nhan nay c6 thé 1a khach quan hay do béi con nguoi.

Vi chit lugng cia bo s6 lidu dau vao s& quyét dinh rat nhidu dén tinh dung din va muc tin cay coa
két qua mo phong nén chling ta can kiém tra k§ s6 liéu thd ban dau. Budc nay c6 tac dung loai bo nhiing
s6 lieu khdng hop 1y (qué cao hay thap, mang gia tri am), giup dam bao thém tinh chinh xac cua tinh toan
& cac budc sau. Té4c gia sir dung cac ham sé két hop voi d6 thi trong phan mém bang tinh Excel thudc bo
Micrrosoft Office dé thuc hién kiém tra chét luong s liéu thd.

Budc 2: Xac dinh cau tric ANN phi hop cho cong tac md phong do am khong khi

K& tiép, tic gia sir dung cong cu Neural Network Toolbox trong phan mém Matlab (MathWorks,
Inc.) dé chay md phong ANN. Nhiing Cau tric mang noron dugc khdo sat s€ 6 tir 1 dén 2 16p an véi sb
lwong noron thay ddi tir 2 dén 16 trong mdi 16p an.

Bo sb liéu do theo ngay tai 3 tram khi twong ¢ giai doan 2013 - 2020 dugc dung cho huan luyén
mang noron. S6 liéu da dugc Matlab chia ngau nhién theo ty & 70 - 15 - 15 (mic dinh) tuong wng cho ba
muc dich la huan luyén mang, xac nhan va tranh qua ngudng, kiém tra doc lap. Trong nghién ctu nay,
nhitng cau trac ANN sir dung ham “Tansig” trong céc 16p trung gian va ham “Purelin” & dau ra, Vi so giai
doan huan luyén ti da 1a 1000. M6 phong ap dung thuat toan huan luyén Levenberg - Marquardt
backpropagation (lan truyén nguoc). Gia tri R téng guan cua moi Ian huan luyén chi dugc chap nhan néu
sai léch it hon 5% so v6i R cua kiém tra doc 1ap. Cac bién dau vao gom nhiét do khong khi, &p suat khong
khi, tbc d6 gi6, lugng bdc hoi, lugng mua, ngay trong nam va bién dau ra 1a d6 am khéng khi.

Sau khi huan luyén, mang s& duoc &p dung dé uéc tinh d6 am khong khi véi chinh dit liéu thue do
da dung & budc hoc. Nhitng méc bién thién trong d6 chinh xac md phong d6 am khong khi phu thudc vao
cau tric ANN sir dung duoc thé hién qua gié tri hé sb twong quan R.

R = Zikzl(yi - 7)(9' B )T/) 1)

Loy 2]

trong d6: y; - gia tri thuc do; ¥, - gi tri md phong; § - trung binh cac gié tri thuc do; § - trung binh cac gia
tri md phong; k - tong s luong cac gia tri; i - s thi tu gia tri.

Ddng thoi, chudi gia tri két qua Rmax thu duoc tir 1000 1an md phong ciing duoc danh gia theo dang
phan bd chi phéi chi dao. Phan mém Minitab (Minitab, LLC) duoc sir dung nham xéac dinh dang phan b
tuong thich nhat cho cac chudi Rmax. Nhitng dang phan bé dwoc nghién ciu la: Chuan (Normal), Mii
(Exponential), Mii 2 tham sé (2 - Parameter Exponential), Chuyén ddi Box - Cox (Box - Cox
Transformation), Gamma, Gamma 3 tham sé (3-Parameter Gamma), Weibull, Weibull 3 tham s6 (3 -
Parameter Weibull), Log chuan (Lognormal), Log chuan 3 tham s (3 - Parameter Lognormal), Gia tri cuc
tiéu (Smallest Extreme Value), Gia tri cuc dai (Largest Extreme Value), Logistic, Loglogistic, Loglogistic
3 tham s6 (3 - Parameter Loglogistic), Chuyén dol Johnson (Johnson Transformation). Trong do, chuyen
do6i Johnson s& dwa mot chudi s6 lidu cho truge vé dang phan bd chuan bang cach chon mot trong sb cac ho
phan bé & bang 2 sau [13].

Bang 2. Chuyén ddi Johnson

He Johnson Ham chuyén doi Khodng

Ss ytnln[x—g/(A+e—X)] NA>0,—0<y<o,—0<g<om,g<x<g+i

SL y+nln(x—¢) n>0,—0<y<o,—00<g<o, g<X

Su y+nSinh [(x—¢€)/A] M, A>0, —0<y<o0,—00<g<o,—0<X<o0
Sinh(x) = In [x + sqrt (1 + x?)]

trong do:

Sg - Phan b ho Johnson véi bién bi giéi han (B)

S. - Phan bé ho Johnson véi bién Lognormal (L)

Su - Phan b ho Johnson vai bién khéng bi gigi han (U)
Phan bb Weibull 3 tham sé (3 - parameter Weibull):
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f(x) = ﬁ(x Y- exp{-[ﬂjﬂ:l (2)

o
voi: X>A,a>0,5>0

Phan b Gia trj cuc tiéu (Smallest Extreme Value):
1 X-& xX-&
f(x)==exp| — |exp| —-| — 3
()ap(ejp{(eﬂ @)

Su phi hop caa mdi cau tric ANN s& phu thudc vao 2 tiéu chi 1a nho gon, song van dam bao do
chinh xac cho md phong. D6 1a mot cau tric vai s6 16p an va luong noron trong 16p an 1a nhé nhat ma néu
ting thém Ién thi kha ning mé phong chinh xAc ciing s& tang khong dang ké. Cau tric ANN phu hgp nhat
dugc x4c dinh bang phuong phép o thi khuyu tay (elbow-plot) [14] dbi véi dd thi Rumax. Theo d6, nguyén
1y d6 thi khuyu tay chon s6 noron phu hop nhét (gia tri theo truc ‘oanh) cua giao diém gitra 2 duong thang
ké chong khit cho cac diém trén 2 nhanh cong co ban chi phdi do thi Rmax.

Budc 3: Panh gia mac anh huong cua mi yéu td dau vao téi do am khong khi

Mang noron di qua huan luyén vira tim ra s& dugc st dung dé dé danh gia mirc anh huong cia cac
bién dau vao tai d6 am khdng khi. Theo do, su thay ddi gia tri Rmax trong két qua md phong do am duoc
danh gia cho cac kich ban rit dan ting bién khi hau khoi bo s lidu dau vao. Két qua tinh toan duoc tiép
tuc xur 1y bang cdng thuc dudi day

Vvoi: 0> 0

Rus-R,
A = x 100% @)
bd
trong do:
A, - h¢ s6 thé hién do anh huong cua bién thi j (%);
R, - gid tri Rmax ctia két qua mo phong sau khi riit mét bién thir j nao d6 ra khoi b s6 liéu dau vao;

R, - 0id tri Rmax Cia két qua md phong khi con ddy dii cac bién dau vao.

Cong thirc trén cho thy gia tri ciia hé s6 A, ty Ié thuan voi mac anh huong cia yéu to khi tuong
dau vao thir j dén do6 chinh xac trong két qua mé phong do am khéng khi.

3. KET QUA VA THAO LUAN
3.1. Kiém tra chit lwong va thdng ké co ban cac bé sé liéu khi hau ngay

Chudi sé liéu khi hau do hang ngay trong 8 nam (2013 - 2020) tai 3 tram da duoc ra soat dé xac
dinh sy ton tai cua s6 liéu c6 van dé nhur gia tri quéa cao, qua thap hodc khong hop Iy (mang dau &m do may
do bi tryc tric k¥ thuat...). Két qua cho thiy cac bo s liéu do tai ca 3 tram déu c6 chat lwong tét véi nhitng
thdng ké chinh thé hién trong bang 3 dudi day.

Bang 3. Thong ké cho nhitng yéu t6 khi hau do dugc (theo ngay) tai 3 tram khi twong nghién ciru

'I:én’ Pon Thong ké

yauto o |y L L Gia tri s .

khi do Giatri Ion nhat Gia tri nho nhat trung binh Do léch chuan

hdu

Ngéet 1 31.20/31.77/31.77 22.52/24.45/22.52 27.53/28.14/27.84 1.46/1.23/1.38

khong o

khi 2 30.83/31.15/31.15 21.93/24.15/21.93 27.42/27.86/27.64 1.47/1.22/1.37

trun

b‘mr? 3 31.67/32.18/32.18 21.27/25.00/21.27 27.49/28.57/28.03 1.58/1.26/1.53
1 hPa | 1016.42/1012.57/1016.42 1004.90/1003.27/1003.27 1010.84/1008.26/1009.54 1.82/1.64/2.16
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Qgt 2 1016.20/1012.37/1016.20 | 1004.73/1003.80/1003.80 | 1010.73/1008.23/1009.47 1.89/1.56/2.13
khong
trlfjr:llg 3 1016.55/1012.45/1016.55 1004.87/1003.85/1003.85 1010.84/1008.37/1009.59 1.86/1.52/2.10
binh
Lugng 1 7.60/5.80/7.60 0.40/0.30/0.30 3.32/2.41/2.86 1.09/0.86/1.08
béc 2 mm 5.60/5.80/5.80 0.70/0.40/0.40 3.08/2.4712.77 0.81/0.84/0.88
hoi 3 6.70/6.80/6.80 0.80/0.50/0.50 3.34/2.91/3.12 0.90/1.02/0.98
dTé? ) 1 5.50/3.75/5.50 0/0/0 1.37/1.18/1.27 0.76/0.64/0.71
i0
t?u?lg 2 m/s 3.00/4.00/4.00 0/0/0 1.19/1.46/1.33 0.45/0.65/0.57
binh 3 5.50/9.25/9.25 0/0.50/0 1.88/3.58/2.74 0.66/1.67/1.53
Téng 1 227.60/140.80/227.60 0/0/0 1.32/7.32/4.34 8.61/14.29/12.20
luong 2 mm 97.50/111.40/111.40 0/0/0 1.49/7.45/4.49 6.35/13.01/10.68
mua 3 78.70/145.80/145.80 0/0/0 2.45/9.77/6.13 8.47/16.71/13.77
?‘3 am 1 95.00/96.50/96.50 58.75/63.25/58.75 76.21/82.69/79.47 5.94/4.93/6.35
uong
doi 2 % 94.25/96.50/96.50 61.25/66.75/61.25 77.12/83.73/80.45 5.00/4.93/5.96
trun
b‘mr? 3 94.75/94.75/94.75 61.00/65.50/61.00 77.39/82.25/79.84 4.62/4.67/5.24

*Chu thich: tram khi twgng Nha B¢ dugc ky hiéu la tram 1, tram khi tuong Can Tho duoc ky hiéu la tram
2 va tram khi trong Rach Gid dugc ky hi¢u la tram 3; trong moi 6 cac gia tri A/B/C the hi¢n tuong ting cho
két qua thong ké so liéu cho mua khé/mua mua/chung ca nam dugce lam tron dén 2 chir s6 1€ sau dau thap

phan.

3.2. Xac dinh c4u tric ANN phu hep dé md phéng dd am khong khi
Téc gia da dung phan mém Matlab dé chay huan luyén ANN véi 1 dén 2 16p 4n mang ham chuyén
Tansig. Trong do, tirng cau tric 2, 4, 6, 8, 10, 12, 14 va 16 noron & mdi l6p an dugc khao sat. Cho mdi cau
trdc ANN néu trén, md phong duoc lap lai 1000 lan véi viéc ghi nhan 1an chay cho gid tri Ién nhat cua hé
s6 tuong quan R giita gia tri thyc do va md phong (Rmax).
Két qua cho thay rang viéc md phong d6 am khong khi s dung ANN dbi vai s6 liéu ca 3 tram déu
¢ d6 chinh xac tuong ddi cao vai gié tri Rmax nam trong khoang tir 0.84 dén 0.94.
a) Kiém tra dgng phan bé ciia cac chudi Rmax thu dwoc khi md phéng

Két qua kiém tra dang phan b cua cac chudi R thu duoc khi md phong ANN st dung phan mém
Minitab duoc trinh bay trong bang 4. Trong khi kiém dinh, gia tri p > 0.05 va gi4 tri théng k& Anderson -
Darling (AD) thap thé hién rang phan bé 1a phi hop.

Bang 4. Kiém tra dang phan b sir dung phan mém Minitab cho cac chudi R thu duoc khi
m6 phong ANN ¢ 3 tram khi tuong nghién ctu

Cau trc ANN su- dung cho mo phong

Dang phan phai phti hop cho chudi Riax

LAe S6 lép an | Sé noron trong mai lép an Tram Nha Bé Tram Can Tho Tram Rach Gia
2 - - -
4 i Johnson -
Transformation
Johnson Johnson
6 Johnson Transformation, Transformation
Transformation Smallest Extreme
Value
8 Johnson Johnson Johnson
Kho 1 Transformation Transformation Transformation
10 i Johnson _ Johnson _
Transformation Transformation
12 i - Johnson _
Transformation
14 i - Johnson _
Transformation
16 i Johnson -

Transformation
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2 - - -
4 - - -
6 i - Johnson
Transformation
2 8 - - -
10 - - -
12 - - -
14 = - -
16 - - -
2 - - -
4 - - _
6 i - Johnson
Transformation
8 Johnson - Johnson
Transformation Transformation
10 Johnson _ - Johnson _
Transformation Transformation
1
Johnson - Johnson
12 Transformation, 3 Transformation
- Parameter
Weibull
Mua 1 Johnson - Johnson
Transformation Transformation
16 ) Johnson _ -
Transformation
2 - - -
4 - - -
6 - - -
8 - - -
2 10 - - -
12 - - -
14 - - -
16 - - -

Chu thich: Néu mot chudi Rmex €6 nhiéu hon 1 dang phan bé phu hop thi cac phan bb nay duoc sip xép theo

thi tw phu hop tir cao dén thap hon.

b) Xdc dinh cdu trac ANN phu hgp cho md phéng d@é dm khong khi

0.92 0.94
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0.90 ; « &
Y © ©
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0.05 0.91 0.05
0.88 \
0.87 o e e 0.00 0.90 ‘ 0.00
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$6 noron trong I&p an S8 noron trong 16p an
—R cho cau tric 1 16p an = Rchocautric2lép an —R cho cau truc 1 16p an = Rchocautric 2 lép an
—SD cla R cho cdutric 1 16p an  ---SD clia R cho cau tric 2 1op an —SD cla R cho cautric 116p &n  ---SD cla R cho cau tric 2 16p an

a) So liéu mua khd tram Can Tho

d) S6 liéu miia mwa tram Can Tho
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b) Sé liéu mua khd tram Nha Bé

e) So liéu miia mua tram Nha Bé
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¢) S6 ligu mua kho tram Rach Gia

f) S6 liéu miia muwea tram Rach Gia

Hinh 1. Biéu do két qua md phong ANN

*Ch0 thich: SD 1a do léch chuén.

Cho muc tiéu md phong do am khong khi & 3 tram dang xem xét, két qua phan tich bang phuong
phap db thi khuyu tay ddi véi do thi Rmax cho thy ciu tric ANN truyén thang c6 1 16p an véi 8 noron ding
ham truyén Tansig 1a dap Gng tot nhat ca 2 tiéu chi nho gon ciing nhu dat mirc R cao. Mot sé két qua cu thé
khi sir dung c4u trdc ANN véi 1 16p an va 8 noron dé md phong sb liéu tai cac tram khi twong duogc thé
hién trong céc hinh 2, 3 va 4 dudi day.

4 Neural Network Training (nntraintool) = X 45, Training: R=0.90476 45, Validation: R=0.87946
w o) ata 058
Neural Network 29"" E‘T 2 igo
Hidden Layer OutputLayer E. %
Input i : E 85| E ol
J7 S o0l S
u u 80}
8 1 i
5| H
Algorithms 3 . 3"k
Data Division: Random (dividerand) S e
Training: Levenberg-Marquardt (trainlm) farget Harget
Performance: Mean Squared Error (mse)
‘ Test: R=0.88854 All: R=0.89807
Calculations: MEX = 5
: D)  Data 2
+ 90| |mF +
Progress E’ Y=T g
Epoch: 0| 18iterations | 1000 = g
™ o~
Time: :00 o S
Performance: 1.55e+03 0.00 :'; 75 i
Gradient: 2.81e+03 1.00e-07 ;s‘,(, é:
Mu: 0.00100 0.00100 1.00e+10 SR LSS N
o - 75 80 85 90 95 70 75 80 85 90 95
Validation Checks: 0 6 6 Target Target
a) Hoat dong cua mang b) Ddanh gia thong ké hiéu qua
mo phang
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Hinh 2. M6 phéng bang mang ANN cdu tric 7 -8 - 1

100.0

90.0
X 20
E 700
X(C
O 60.0
Q
50.0
40.0
1-Nov-2014  22-Nov-2014 13-Dec-2014  3-Jan-2015  24-Jan-2015  14-Feb-2015
Thoi gian
—D0o dm thyc do  —D0O dm md phong

Hinh 3. So sanh két qua m6 phong dg am bang mang ANN cau tric 7 - 8 - 1 vdi s6 ligu
thuc do trong mot so thang mua khé giai dogn 2014 - 2015 cho trgm Nha Be

100.0
90.0
80.0 WMM
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60.0
50.0
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Thoi gian
—bo dmthuc do  —Dd dm md phong

Hinh 4 So sanh két qua m6 phong dg am bang mang ANN cau tric 7 - 8 - 1 véi s6 ligu
thuc do trong mot so thang mita mua giai dogn 2015 cho tram Rach Gia

¢) Panh gia mic anh hwéng ciia mdi yéu té dau vao téi dé am khong khi

Cau tric ANN 1 Iép an véi 8 neuron tim ra ¢ budc trén da dwoc sir dung dé danh gia mic anh
hudng cua mdi yéu td dau vao ti do am khong khi. M6 phong duoc thuc hién 1000 lan doc 1ap cho tirng
truong hop nghién ciu. Két qua kiém tra hé sé A biéu hién cho muc giam trong hé sé tuong quan (Rmax)
mod phong d6 4m thu dwoc khi tuan ty rat ting bién khoi sé lidu dau vao cho 3 tram khi tuong duoc trinh
bay trong bang 5 sau.

Bang 5. Hé s6 A; thu duoc khi rit riéng mdi yéu tb khi hau khoi bo sé liéu dau vao so vai khi con nguyén ca 7 yéu tb

i o . A; (%)
L | Vel epe LI Tram Can Tho | Tram Nha Bé | Tram Rach Gia Trung binh cho ca 3 trgm
Ngay trong nam 0.573 1.939 0.244 0.92
Nhiét d¢ trung binh 0.937 0.975 1.512 1.14
Ap suét trung binh 0.805 0.661 0.675 0.71
Khé Luong boc hoi ngay 7.078 7.769 9.108 7.99
Toc d6 gid trung binh 0.077 0.426 0.174 0.23
Luong mua ngay 0.761 0.583 1.687 1.01
B0 am trung binh 1.312 2.175 1535 1.67
ngay trudc do
Ngay trong ndm 0.485 0.611 0.530 0.54
Nhiét do trung binh 3.677 4.657 5.574 4.64
Ap suat trung binh 0.593 0.196 0.662 0.48
Mua Ly R iy 2.469 1.614 1.424 1.84
Tdc d6 gio trung binh 0.065 0.164 0.519 0.25
Lugng mua ngay 0.323 0.185 0.331 0.28
D6 am trung binh 0.000 0.338 0.232 0.19
ngay truge do
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3.4 Thao luan

So véi nhimg phu:orng phap m6 phong co dién, ANN di 1 phuong phap méi nhung da duoc ching
minh trong thuc tién 1a c6 kha ning mé ta tét cac dang quan hé phuc tap. Két qua mé phong do am khéng
khi st dung ANN cho 3 tram khi tuong déu dat muac chinh xéac tuong d6i cao voi gié tri Rmax NAM trong
khoang tir 0.84 dén 0.94. Pay 1a két qua kha hop Iy néu xét dén médi quan hé hd twong chat ché trong cling
hé théng gitra cac yéu té khi hau véi nhau va kha ning mé phong tot hién tuong vai ham phi tuyén cua
ANN.

Két qua khao sat sir dung phan mém Minitab ddi voi dang phan bé cua cac chudi Rimax thu duoc khi
md phong ANN cho thay rang tat ca cac chudi Rmax déu khong thudc vé dang phan bé chuan. Mot sé chudi
Rmax thé hién xu huéng tuan theo phan bé Johnson Transformation (phé bién hon ca), 3 - Parameter Weibull
va Smallest Extreme Value. DU két qua khong thé hién rd rang tinh quy luat nao trong mdi lién hé gitra s6
I6p 4n / s6 noron trong mbi 16p an va quy luat phan bé cia nhitng chudi Rmax, nhung d6i VGi Rmax clia 2 16p
an thi gan nhu hoan toan khong c6 bét ky dang phan bd no (trir 1 truong hop cho Tram Rach Gia) trong
s6 16 dang phan bd dwa vao khao sat thoa man. Theo nhu ¢ ging tim hiéu cua tac gia, két qua nay hién
chua thay duoc cong b trong cac nghién cau vé md phong ANN va rit nén dugc diéu tra sdu hon nita dé
tim hiéu chi tiét quy luat bién thién cua R khi sir dung ANN nham khai thac ti da sic manh cia phuong
phép.

Nhu di doan, dd thi ctia Rmax dd cho thay céc cau trac ANN véi 2 16p an cho gié tri Rmax thuong
cao hon so véi cau tric 1 16p an cua cuing sé noron trong 16p an. Song du do 1éch chuan cua chudi Rimax €6
xu huéng giam dan khi cau tric ANN phirc tap hon nhung diéu ndy van déi khi bi vi pham ké ca dbi voi
cac cau trdc dung dén 16 noron. Dic biét, hién tugng d6 léch chuan cia chudi Rmax €O gid tri rt cao da
quan sét thiy trong moi trudng hop sir dung 2 noron trong 16p an. Diéu nay cho thiy cac cau tric 2 noron
thuong 1a khong di manh dé duy tri tinh 6n dinh trong mé phong d6 4m khéng khi va nén tranh sir dung.

Cau tric ANN phu hop ludn phai ¢dam bao duy tri chat lugng mé phong mbi quan hé giira cac bién
dau vao va ra ma doi khi xay ra rat phirc tap. Theo tac gia tim hiéu, viéc thiét ké cau trac ANN dé dat hiéu
suit md phong cao nhung ddng thoi tranh khoi hién twong qua ngudng van 1a mdi quan tim hang dau caa
cac nha khoa hoc. Qua diéu tra ndy, ciu tric ANN c6 1 16p an véi 8 noron dung ham chuyén Tansig da
duge xac dinh 12 pht hop dé mé phong d6 am khdng khi cho 3 tram ¢ Bdng bang Nam Bo dua vao khao
sét. S6 lugng 8 noron trong 16p an riit ra tir nghién ciru nay xap xi bang s6 noron sir dung boi Abudu va
cong su [15], song thip hon sé noron ma Abhishek va cong su [16], ciing nhu Nezhad va cong su [17] da
ding dé mo phong. DU vay, so sanh trén ciing chi 1a twong dbi bai su khac biét ngay trong s lugng va tén
bién trong bo s liéu caa ting nghién ciru, cong thém kha ning ton tai nhiing di biét khac nhu viéc lya chon
ham truyen khi m phong.

Céu tric ANN c6 1 16p 4n véi 8 neuron di duoc sir dung dé danh gia mac anh huéng cua ting yéu
t6 du vao toi do am khdng khi véi 1000 lan chay doc lap cho mdi truong hop nghién ciru. Can ctr vao mic
thay ddi trung binh trong Rmax (%) cho ca 3 tram khi rat mdi yéu tb so vai khi con nguyén moi yéu té dau
vao, chling ta cd thé thdy rang mirc anh huéng téi dé 4m trong mua khd thé hién manh nhit (néu chi xét 2
yéu t quan trong nhat ding hang dau) & luong bdc hoi ngay va ké dé 1a do 4m trung binh ngay trude do.
Trong mua muwa, Mic anh huong theo tha tw manh yéu 1a nhiét d6 trung binh va ké dé 1a lugng béc hoi
ngay. Nhu vy, luong bdc hoi ngay 1a yéu té vo cuing quan trong lién hé chit ché véi gid tri d6 4m khéng
khi & ca 2 mia tai Dong bang Nam Bo.

Vé mit co ché vat ly, d6i v6i mua kho, hién tuong do am trung binh ngay trudc do co tam quyet
dinh chi dtmg sau lugng béc hoi ngay c6 thé 1a biéu hién rd rang cho tinh ké thira ctia chudi s6 liéu do am
khong khi tir nhitng thoi diém nam ké trude d6. Tuy nhién, d6i voi mila mua thi vai tro hang dau lai thuoc
vé nhiét do trung binh va diéu nay c6 thé dugc giai thich r?mg trong miia mua thi lugng nudc tir mat dat
hay tham thyc vat cung cap cho qua trinh bdc hoi 1a khong bi thiéu (so véi mua khd khi c6 rat it tran mua
Xdy ra) va do d6 nhiét luong gay béc hoi méi 1a yéu td quyet dinh dén luong hoi nudc trong khdng khi. Céac
quan sat trén thé hién rat gibng nhau & 3 tram khi trong va nhan manh rang su khéac biét trong dédc diém
bién thién gira 2 mua mua - khd 1 v6 cliing quan trong ddi voi quy luat thay d6i cia d¢o am khong khi tai
nhiéu vi tri quan trac ndm xa nhau cua Pong bang Nam B9.

4. KET LUAN

Viéc sir dung phuong phap ANN dé md phong do am twong ddi khong khi str dung bo s6 ligu khi

hau thuc do hang ngay cho giai doan 2013 - 2020 & cc tram khi twong Nha Bé, Can Tho va Rach Gia da
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cho két qua kha quan. D6 chinh xac md phong cho 1000 Ian I3p ngau nhién dat mirc khé cao véi gia tri 0.84
<R <0.94 (hay 0.71 < R? < 0.88). Phan tich cho thay cau trtic ANN véi 1 16p an c6 8 noron sir dung ham
chuyén Tansig la pht hop dé md phong do am khang khi cho ca 3 tram bai khi cau tric mang phuc tap hon
nira thi gia tri Rmax ting khong dang ké. Két qua phan tich thé hién rang tat ca cac chudi Rmax thu dugc déu
khong tuan theo phan b chuén, trong d6 mot s chudi da the hién xu huéng tuan theo cac phan bo khac
nhu Johnson Transformation (pho bién hon cd), 3 - Parameter Weibull va Smallest Extreme Value.

Két qua tinh toan bang céach rat dan ting yéu té dau vao cho thay gia tri ¢6 am trong mua mua CO
quan hé manh nhat vei nhi¢t do trung binh va ké do 1a luong bdc hoi ngdy. Song d6i vai mua khd, mdi lién
hé manh nhat cua 6 am lai 1a véi lugng bdc hoi ngay, roi dén do am trung binh ngay trude do. Nhu vay
trong sudt ca nam, lugng bdc hoi ngay chinh 1a yéu té quan trong bac nhat c¢6 twong quan dén d6 am khong
khi & khu vuc dong bang Nam B nudc ta.

Nghién cau nay con ¢ diém han ché 1a méi chi giéi han cho 3 Tram khi tuong cho nén kha niang
tong quat hda can duoc tiép tuc dicu tra thém bang cac danh gia ¢ nhing khu vyc khéc. Hon nira, néu diéu
kién cho phép c6 s liéu do thi nhitng yéu t6 khi hau khac nhu tong birc xa mat troi cling c6 thé dugc bo
sung thém vao quéa trinh md phong. Pdng thoi, viéc nghién ctu anh hudng hoan lwu dén d6 4m tuong dbi
s& hét stc hiru ich néu c6 du sé lidu do dac theo khong gian.

LO1 CAM ON

Cam on cac dong nghiép & Vién Khoa hoc Cong nghé va Quan 1y Mbi trudng di hd tro tac gia trong
qua trinh thuc hién bai bao. Xin cam on Dai khi twong Thily vin khu vic Nam Bo di cung cap sé liéu dung
cho nghién cuu.
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ARTIFICIAL INTELLIGENCE APPLICATION FOR ASSESSMENT OF SEASONAL
RELATIONSHIP BETWEEN AIR RELATIVE HUMIDITY AND OTHER CLIMATE
FACTORS IN NAMBO PLAIN
TRAN TRI DUNG
Institute of Environmental Science, Engineering and Management - Industrial University of Ho Chi Minh
City; trantridung@iuh.edu.vn

ABSTRACT

This study evaluated the relationship between air relative humidity and other climatic variables at
Nha Be, Can Tho and Rach Gia meteorological stations in the Southern region during both dry - rainy
seasons. The use of Artificial Neural Networks (ANN) to simulate humidity for daily climate data sets in
the period 2013 - 2020 provided quite good results with 0.84 < R < 0.94 (or 0.71 < R? < 0.88). In particular,
the results demonstrated that all obtained Rmax series for 1000 simulations did not follow normal
distribution, although some series have shown a tendency to follow other distributions such as Johnson
Transformation (the most common), 3-Parameter Weibull and Smallest Extreme Value. EIbow method of
graphical evaluation demonstrated that the ANN with 1 hidden layer containing 8 neurons and Tansig
transfer function was the most suitable structure for simulating air humidity at all 3 stations. The calculation
results proved that humidity value in dry season is most strongly related to daily evaporation, followed by
the previous day’s average humidity. However, for rainy season, the relationship strength in decreasing
order was average temperature, followed by daily evaporation. Thus, daily evaporation is the most
important factor with a stable relationship to air humidity in survey area throughout the year.

Keywords: simulation, relation, air humidity, Artificial Neural Network (ANN) Atmospheric Sciences, 55,
pp. 145-153, 2019.

Ngay guri bai: 21/10/2024
Ngay chdp nhén dang: 14/03/2025

41



