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CLUSTER METHOD IN REGIONAL RAINFALL FREQUENCY ANALYSIS:
A CASE STUDY IN THE CENTRAL AND HIGHLANDS

Nguyén Chi Cong
Trwong Pai hoc Bach khoa, Pai hoc Pa Néng; chicongbkdn@gmail.com

Toém tét - Phan tich tAn sudt mua vung ngay cang dwgc st dung
phd bién trong thuy van, béi vi cach tiép can nay cho phép lam Ién
kich thwéc mau thong ké cho tirng tram do trong vung, va tir do
téng sw chéc chan cta suy luan théng ké. Tuy nhién, yéu cau mau
d@ liéu ving phai la ddng nhét. Khi phan tich véi mau di lieu vung
véi s6 lwong tram do I&n va trén dién rong, thi mau dir liéu nay
thwong khé co6 thé dong nhat. Do d6, can tlen hanh phan chia ving
nghién ctru thanh cac tidu vung, sao cho méau dir liéu méi vang 1a
dong nhéat. Nghién ctru nay trinh bay hai phwong phap phan cum
trong phan tich tAn suat muwa viing va buoc d4u ap dung cho di
liéu ctia 75 tram do mwa cho khu virc mién Trung va Tay Nguyén,
Viét Nam. Két qua nghién ctru lam co s& cho viéc xay dwng ban
dd mwa cuc han cho khu vuc nay tiép theo va xay dwng quy trinh
phan viing ddng nhét, st dung trong phan tich tan suat mwa vung.

T khéa - phan tich Cluster; mwa vung; phéan tich tan suét; viing
ddng nhat; mién Trung —Tay Nguyén.

1. Pat vin dé

Trong thily vin cong trinh, phan tich tin sut mua thiét
ké la thuce sy can thiét. Theo tiéu chuén thiét ké thi cac tan
suét thlet ké cong trinh thuong nam ¢ vung dudi cua duong
cong tan suat. Tuy nhién voi s6 nam quan trac ngdn cua
mdi tram do, s& dan dén sy khong chéc chin cua gié tri suy
luan Grng vai tan sudt thiét ké. D& khic phuc han ché nay,
phuong phép phéan tich tan suit ving (RFA-Regional
Frequency Analysis) da dugc ap dung rong rai trong nhitng
nam gan day, tiéu biéu nhu [5], [6], [7].

Trong RFA, c6 2 budc co ban 1a (i) phan chia viing
ddng nhat va (ii) phan tich tin suit ving sau khi dugc phan
chia [1]. Nghién ctru nay gidi thiéu cac phuong phép phén
chia ving dong nhat va diéu kién chip nhan ving dong
nhét. Pham vi nghién ctru 1a céc tinh thude khu vuc Mién
Trung va Tay Nguyén (MT-TN). Day la khu vuc ¢6 ché do
mua kha phuc tap va lugng mua cia mot s6 tram 12 16n
nhét trong nudc [7]. Cac nghién ctru trong nudc vé van dé
nay da chi ra rang khi thyc hién RFA cho timg tiéu ving
tinh Quang Nam thi mau dit liéu mwa hoan toan dong nhét
cho 16 tram do mua [7] va khong dong nhat cho 26 tram
do mua thudc tinh Gia Lai [6]. Vi cach tiép can don 1¢
theo ting tiéu viing nay thi mau dir liéu mua ving sé c6 thé
chua dai dién cho mua ving va khi khong dong nhét sé& bi
chia nho tiéu ving, diéu nay s& lam giam kich thuéc mau
dit liéu mua va dan dén d6 tin cay udc tinh tan sudt thiét ké
1a chua cao. Pé khic phuc diéu nay nghién ctru xem xét sb
luong tram do mua trén dién rdng, dai di¢n cho khu vuc
MT-TN voi téng $6 luong tram do mua 1én dén 75 tram va
6 nim do dac lién tuc trung binh 1a 31 nam.

Abstract - Regional rainfall frequency analysis is increasingly
used in hydrology, because this approach allows us to make
sample size bigger for each station in the region and thus
increases the certainty of statistics probability. However, in order
to apply this approach, the homogeneous sampling is required.
The fact that when analysis uses regional sample data of a large
quantity of gauged rainfall and a large area, it is often difficult to
have a homogeneous sample. Therefore, it is necessary to divide
the study regional into several sub-regions so that the sample of
each sub-region can be homogeneous. The study presents two
cluster methods in regional rainfall frequency analysis and is
initially applied to 75 gauged rainfalls for the central and highland
regions. The results form a basis for development of the extreme
rainfall map for this region.

Key words - Cluster analysis; regional rainfall; frequency analysis;
homogeneous region; the Central-The Highlands.

Dé phén chia ving ¢6 N tram nhung khong dong nhat
thanh Ny tiéu ving (K chinh 1a s6 luong tiéu ving, K = 2
hodc 3 ...), nghién cru st dung phuong phap phan cum
(phan tich Cluster - Cluster analysis) dé thé hién quan hé
mat thiét giita cac tram trong mot tiéu ving. Phuong phap
phan cum bao gom: (i) phuong phap khéng thtr bac (K-
Means) , [5] va (ii) phuong phap thir bac (Ward) [1], [4].
Tiép theo mAu dit liéu ctia mdi tiéu ving K s& duoc kiém
tra tinh déng nhét théng qua phuong phap ctia Hosking va
Wallis (1997) [1], [3] ,[4], [5], [6], [7]. Muc tiéu cua
nghién ctru nay 1a so sanh két qua cua 2 phuong phap phan
ving K-Mean va Ward cho mau dit liéu mwa ngay 16n nhét
(NLN) véi cac thoi doan mua tinh toan 1, 3, 5 va 7 ngay
cua 75 tram do mua trén khu veec MT-TN.

2. Gio6i thi¢u vung nghién ctru va dir liéu
2.1. Ving nghién ciru

Ving nghién ctiru bao gdm 6 tinh thudc khu vuc MT-
TN gbm: Thira Thién Hué, Da Ning, Quang Nam, Quang
Ngéi, Kun Tom va Gia Lai (Hinh 1). Pay la cac tinh c6
dia hinh kha phuc tap, do ddy Trudng Son chia cét khu
vuc mién Trung va Tay Nguyén theo huéng Dong Nam.
O khu vuc mién Trung, cic diy nui cao chia cit ranh giéi
céc tinh theo hudng Dong Bic nhu: diy Bach Ma, day
Ngoc Linh (Hinh 1). Hang ndm céc hoat dong gi6 Pong
Bic tir thang 11 dén thang 1, 4p thap nhiét d6i & bién
Dong tir thang 9 dén thang 12 va gié Tay Nam tir thang 5
dén thang 9, két hop v6i yéu té dia hinh nay da tao nén
nhitng tran mua 16n gy 1 lut trén cac luu vuc sdng trong
khu vue.
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107°0E 108°0'E 109°0'E R
3R R \k 4 |Kim Long 107,550 16,450 9 39
¥ K4 5 |Hué 107583 | 16433 | 20 | 40
z B?°f_“2409 s o |2 6 |Binh Dién 107,524 | 16,356 | 22 39
T . 7 |TaLuong 107,337 16,301 87 21
8 |Duong Hoa 107,591 16,273 112 21
E § 9 [A Ludi 107,283 16,217 589 40
i . - 10 |Nam Péng 107,717 | 16,150 | 242 | 40
11 | Thuong Nhat 107,683 16,117 106 37
N . g 12 | Cim Lé 108,200 | 16,014 6 38
| e N 13 [BaNa 107,990 | 15974 | 724 | 18
i 14 |Hién 107,646 | 15917 | 420 28
(e eni z Ao
> m_u_g'"_"_| o 15 [ Ai Nghia 108,093 15,871 9 35
I T T - 16 |Hoi An 108365 | 15870 | 7 35
Hinh 1. bja hinh va tram do mwa viung nghién ciru 17 | Céu Lau 108,279 15,860 10 35
2.2. D li¢u 18 | Giao Thuy 108,109 15,846 10 35
Trong RFA, mau s6 lidu thuc do cua cac tram dong vai 19 | Hoi Khach 107,919 | 15,827 12 18
trp ra.tkquqlz trc_)’ng. Tl}qudo, mau so hf_su do phal thoa man 20 | Thanh My 107,833 | 15767 | 200 35
cac dieu kién: tinh dai dién ve khong gian, thoi gian do phai
lién tuc va du dai (it nhat trén 15 nam), chat luong do phai 21 | Thang Binh 108,367 | 15,750 | 11 18
tin cay Vé.‘ dac biét 1a méu dir liéu vung phai dong nhat. 22 | Néng Son 108,033 15,700 24 35
Vung nghién clru ¢6 s0 liéu do rat da dang nhu: tram do .
truyén thong, tram do ty dong. Cac tram nay c6 thé dit tai 23 | Hiép Duc 108,102 | 15578 | 30 25
cac tram khi tugng thiy van hodc tai cac ho chira nuéce hodc 24 | Tam Ky 108,439 | 15,575 12 35
tr:gtm do}nhan‘vdan. Su ;:hanA bo cac t‘ram (?0 kl}ong dong delAl, 25 | Tien Phuse 108,308 | 15,488 49 26
vung dong bang cdé mat d§ tram day, con vung nli c6 mat
do tram thua, dic biét vang ti€p gidp voi 2 nude Lao va 26 | TraMy 108,233 | 15,350 | 128 34
Campuchia déu khong c6 tram do, ving giap bién Pong chi 27 | Phude Son 107,832 | 15,446 | 234 33
¢6 duy nhat 1 tram tai ddo Ly Son (Hinh 1). Qua phéan tich -
va danh gi4, nghién ctru da lya chon duge 75 tram théa méin 28 | Thach Ban 108076 | 15768 | 38 23
dicu kién. Trong dd, thong tin cuia cac tram do mua la lvgng 29 | Vinh Trinh 108,179 | 15,814 33 33
mua ngay, thoi gian do ngan nhat 1a‘ '15 nam (trgm IaLy) va 30 |Ly Son 100.150 | 15,383 9 30
dai nhat 1a 59 nam (tram Pleiku), thoi gian do lién tuc trung -
binh 1a 31 nam (Bang 1). 31 |Chau O 108,759 | 15306 | 10 21
2.3. Tham sé thudc tinh tram do 32 | Tra Bong 108,383 | 15,233 8 39
Céc nghién ctru trude day [1], [3], [5] cho thy viéc lra 33 | TraKhic 108,793 | 15,143 7 39
chon cac thu(.);c tinh tthP hqp 1a mot trf)ng nElun’g bu(‘yc 34 | Quang Neii 108,800 | 15,117 8 35
quan trong nhat trong phan vung mua. Cac thude tinh nay
c6 thé bao gom: (i) tham bién khi tugng (d0 am, nhiét do, 35 | Song Vé 108,865 | 15,047 9 20
toc d9 gio...) va (ii) tham so vi tri (kinh d9, vi 46 va cao do 36 | Son Giang 108571 | 15,044 39 39
tram do).
A \ . £ A 37 [Son Ha 108,467 15,033 79 39
Trong nghién ctru nay, tac gia st dung tham s6 thudc
tinh mura 1a (kinh d9, vi d¢ va cao d9) cia tram quan trac 38 | Mg birc 108,883 | 15,033 9 39
mua. Céac thugce tinh nay phu hop v6i hién trang s6 li€u cua 39 | Son Tay 108,335 | 14,990 | 380 19
khu vyc nghién ctru va déc biét 1 tham so6 cao do tram co 40 | An Chi 108.61 14,989 . 39
anh hudng rat 16n dén luong mua (Bang 1). ! ’ i
Bdng 1. Tén tram va tham $6 thuéc tinh cua tram do mua 41 |Minh Long 108,706 14,938 66 25
” 42 |DPuc Phd 108,942 | 14,845 | 56 38
ID | Tentram | Kinhdo | Vido | Caodo | ) 43 [BaTo 108733 | 14767 | 60 | 38
1 [Thach Han 107,185 | 16,749 11 39 44 | Sa Huynh 109,037 14,720 8 35
2 |Phi Oc 107,467 | 16,533 4 36 45 | Gia Vuc 108,562 14,706 140 39
3 |CH Bi 107,433 | 16,483 43 23 46 [ An Hoa 108,912 14,585 20 26
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47 | Hoai Nhon 109,029 | 14,532 7 26
48 | Vinh Son 108,755 | 14,332 | 135 20
49 |Binh Tuong | 108,879 | 13935 | 26 38
50 |Binh Quang | 108,800 | 14,133 | 86 17
51 | Vinh Kim 108,767 | 14,233 | 85 32
52 |Van Canh 108,997 | 13,621 | 153 24
53 ?A%ongcu 109,183 | 13667 | 98 | 38
54 |Cing Son 108,983 | 13,033 | 41 36
55 |DPak Glei 107,739 | 15,093 | 697 20
56 |Sa Thay 107,783 | 14,417 | 571 27
57 | Dék To 107,833 | 14,533 | 645 20
58 |ComPlong 108,133 | 14,467 | 721 19
59 |Kon Tum 108,017 | 14,333 | 517 39
60 |laLy 107,750 | 14,200 | 606 15
61 |Kbang 108,617 | 14,167 | 574 26
62 | Bién H 108,017 | 14,050 | 751 22
63 |la Hrung 107,883 | 14,033 | 648 15
64 | PomoreTV 108,35 14,033 686 37
65 | Thon 4 108,133 | 14,000 | 705 22
66 |Dik Poa 108,100 | 13,983 | 689 35
67 |Pleiku 108,017 | 13,967 | 796 59
68 | An Khé 108,650 | 13,950 | 404 38
69 | Chu Sé 108,067 | 13,700 | 496 21
70 |Chu Prong 107,850 | 13,650 | 289 37
71 | Ayun Ha 108,250 | 13,567 | 190 16
72 | Ayun Pa 108,450 | 13,383 | 157 38
73 |Krong Pa 108,700 | 13,300 | 426 35
74 | Budn Hd 108,267 | 12,917 | 646 33
75 | Krong Buk 108,383 | 12,750 | 474 37

3. Phuong phap

Gia st trong vung nghién ctru ¢6 N tram do mua, khi
d6 vector thudc tinh bicu dién cho N tram do mua la: Y =
{yili=1,...,N} 1

Trong do: Yi = [Yia, ..., Yij, ..., Yin] ER" 14 vector thude
tinh cua tram thir i. Vector thudc tinh nay bao gom: kinh
do, vido va cao dg cia tram thiri [3], [5] ; vij 1a gia tri thude
tinh j cua vector yi.

Cho tap xi biéu thi cho gia tri ty 1¢ tht i trong khong
gian n chiéu {i.e., X = [Xiz, ..., Xij, ..., Xin] ER"} , trong do
Xij thu duogc tir sy thay dbi ty le Vi bang phuong trinh:

(yij_yj) e <
Xj=—— Voil< j< n 2)
o.
j
Trong do: xij biéu thi cho sy thay ddi ty 1¢ cua yij oj 12

d6 1éch chuédn ciia thudc tinh j, Vj la gia tri trung binh cta
tAt ca vector thudc tinh.
3.1. Phuwong phdp phéin cum khéng thir bic (K-Means)
Phuong phap phan cum khong thtr bac 1a phan bd cac
tram do vao sd lugong cac cum da xac dinh trudc, trong do6
s0 lwgng cum K hay con goi 1a tiéu viing phai dugc gia dinh
trude (K= 1, 2, 3..). Phuong phéap nay bao gdm: (i) phwong
phép ngudng tudn tu; (i) phuong phap ngudng song song,
(iii) phwong phap phan chia téi uru. Nghién ctru nay sir dung
phuong phap phan chia ti wu. Theo d6, thuat toan K-
Means dugc McQueen dé xuit nim 1967 [2] va dugc sit
dung phé bién trong RFA [3], [5]. Phuong phap nay sir
dung thuat toan ldp dé phén thanh cic cum sao cho ham s6
F dat cuc tiéu. F duoc xac dinh nhu sau:

F=Y D0 Yd? ¢ +x) @

Trong d6: K 14 s6 tiéu ving va duoc gia dinh ban dau
K=1; N 12 sb tram trong tiéu ving thtr k; d 1a khoang
cach ciia mdi vector dén trung tim cua nhom; Xi* 1a gia
tri da thay doi ty 18 thir j cua vector i duoc quy dinh boi
nhom k; x;* 1a gid tri trung binh cta thudc tinh j ctia
nhom thir K:

Nk
x]{f - ﬁ (4)
Ny

Dé F dat cuc tiéu, thi khoang cach ctia mdi vector dén
tam cta nhom phai nho nhat (d dat cyc tiéu). Ching ta c6
thé Iya chon phuong phap khoang cach nhu Euclidean
hodc Mahalanobis. Trong nghién ctru nay tac gia chon
phuong phap khoang cach nhu Euclidean va st dung
ngdn ngit 1ap trinh R trién khai thuat toan thong qua ham
K-Means.

3.2. Phwong phdp phin cum thir biac (Ward)

Phuong phap nay la mét tha tuc duge xay dung theo
mot cau tric thir bac hinh cay va dugc tién hanh theo cach
tich tu hodc phan chia ra. Nghién ctru nay sir dung phuong
phap phan cum tht bac tich tu dya vao khoang cach trung
tdm. Phuong phap néy dugc Ward dé xudt nim 1963 va
dugc sir dung kha phé bién trong RFA hién nay [1], [4],
day la mot thuat toan phan cap ma ban déu gia dinh mot
tram 1a mot tiéu vang. Thuat toan sau d6 sat nhap céc tiéu
ving bang cach xem xét mbi quan hé gitra cac ddi tuong
bing phuong phap binh phuong cuc tiéu (Error Sum of
Squares - ESS) khoang cach giira cac d6i twong, ESS dugc
tinh nhu sau:

N — \1 —
ESSj = Zizl(xij - yj) (Xij - yj) (5)

Trong d6: cac tham sb Xijj Va }_/J- nhu trinh bay & cong
thirc (2). Nghién ctru st dung ngén ngit 1ap trinh R trién
khai thuat toan nay thong qua ham hclust.

3.3. Kiém tra tinh dong nhét mau div ligu

Theo Hosking va Wallis (1997) viung déng nhit duoc
danh gia boi tinh dong nhét dir liéu théng qua L-moment.
Luong mua trong ving s& duoc md phong (Nsim= 500 1an)
tir phan phéi kappa dua trén cac gia tri trung binh L-
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moment: IR, R, t3? and 4R, Cac gia tri thdng ké nay dugc
udc tinh theo ba chi s6 dong nhat H, (n =1, 2 va 3):

1 oy
(V2—uy2)
Hy =="2% (6)
H. = (V3—uy3)
3 ay3

Trong d6: V 1a d6 léch chuan trong sd ctia mdi tram L-
CV, V; la khoang cach trung binh trong sb tir tram dén
trung binh trong s6 trong khong gian ba chiéu L-CV, L-CA
va L-Kurtosis, va V3 1a khoang cach trung binh trong sb tir
tram dén trung binh trong s6 trong khong gian hai chiéu L-
CA and L-kurtosis. V&i pv, pve VA vz 1a gid tri trung binh,
Gv, Gv2 , VA Gy 1a d6 1éch chuan tmg véi N 1an mo phong
ctia V, V, and Va. Mot ving ¢6 thé xem “chép nhan dong
nhat” ndu Hn< 1, “co thé déng nhat” néu 1 < H, <2, va
“khong dong nhat” néu Hy,> 2. Nghién ctru sir dung ngon
ngit 1ap trinh R trién khai thuat toan nay théng qua ham
HW.original.

4. Két qua va ban luian

Cac két qua duogc trinh bay dudi day dugc thuc hién
theo mot quy trinh va tiéu chi nhu sau: Trong RFA, d¢é ting
kich thuéc mau théng ké va giam sy khong chic chén suy
luan Gng voi cac tan suat thiét ké, thi s6 luong céc tram do
trong vung hay tiéu ving cang nhiéu cang tt. Do dé khi
phan cum can han ché phan qua nhiéu tiéu vung, va 50
lwong cac tram trong cac tiéu ving tuong dbi dong déu
nhau. Quy trinh thyc hién nhu sau: (i) v6i 4 mau dir liéu
tuong tng voi thoi doan mua tinh toan 14 1 NLN, 3 NLN,
5 NLN va 7 NLN cua 75 tram, dau tién cho K=1va kiém
tra tinh dong nhét cua 4 mau dir liéu nay; (i) néu mau dir
liéu nao khong dong nhét thi ting K=2va tiép tuc kiém tra
tinh dong nhit cac tiéu vung cua mau dit liéu d6. Tuong ty
nhu vay cho dén khi cac tiéu ving 1a dong nhat.

Bang 2 trinh bay két qua kiém tra tinh ddng nhat khi
K=1 ctia 4 mau dir liéu (1 NLN, 3 NLN, 5 NLN, 7 NLN).
Két qua cho thdy miu dit liéu tmg vai thdi doan 3 NLN va
5 NLN cho két qua dong nhat vai chi sé Hy< 2. Pay 1a mot
loi thé rat 16n khi thuc hién RFA véi thoi doan mua 3 va 5
NLN, vi kich thuéc mau dir liéu ving trung binh 12 75 x 31
= 2.325 nam.

Bing 2. Chi s6 (Hn) kiém tra tinh dong nht ciia 4 mau dii liéu

d6. Tuy nhién két qua kiém tra tinh dong nhét ciia mau dir
liéu 1 NLN va 7 NLN cho thdy mot trong hai tiéu ving 1a
khong dong nhat (Bang 3 va Bang 4). Do vy, can tiép tuc
tang sb luong tiéu ving.

Biéu d6 phan cum theo phuong phap Ward (Hinh 4)
ciing cho thiy v6i miu dir liéu 1 NLN, cac tiéu ving dong
thoi dat duge dong nhét khi K= 5. Tuy nhién kich thuéc mau
dit liéu ctia 5 tiéu ving d bi giam dang ké (N = 23, 15, 12,
7 va 18 tram). Trong khi d6, phuong phap K-Means phan
chia thanh 3 tiéu ving va mau dir liéu 3 tleu ving déu dong
nhét (Bang 5) va kich thudc mau dir liéu mdi tram kha dong
déu (N= 30, 19 va 26 tram), tic 1 gitr nguyén ving 1 (dong
nhét) va phan chia viing 2 thanh ving 2” va viing 2. Do do,
d6i voi mau dir liéu 1 NLN, chon phuong phap K-Means dé
phan cum va s6 tiéu ving K=3 1a hop 1y nhat.

Pbi véi mau dir liéu 7 NLN khi K=3 (Bang 6): theo
phuong phap Ward (Hinh 4) chia viing A (50 tram) thanh
vung A’ (27 tram) va vung A” (23 tram). Theo phuong
phép K-Means (Hinh 5) chia tiéu ving 2 thanh ving 2’ (19
tram) va viing 2” (26 tram). Bang 6 cho thay chi s6 Hy clia
chc tiéu vung déu déng nhét, ngoai trir tiéu ving A” (Ward)
1a ¢6 thé ddng nhat (Hs=2).

o a2,
s
, 1 ©o° goo
o 0® o ne 2
3 uo? 5 0%
o] ° » ® °-§ = o3
> o ° L& o T 8.
@ 2 o o »
= ° o n 2
= s ° 3 on
= 2% 3 = o m»
B o A 2°ha 4 L&
o 5 “
> El = iy a o> [y
£ O - T
=3 A e g “ 2 B
@6
= A B oan 2 a a
0 N 2
o Ghi chu: A A n - s A
115 |D tram do mua A K
o Ving1 " a
Ehl A Viung 2 A
A
T T T T
-2 -1 0 1 2

Gia tri thay doi ty & Kinh do
Hinh 2. Biéu do phén cum theo phiong phdp K-Means
(Voi K=2)

a
I

30
I

20
1

Khoang cach (Euclidean)

10
1

(K=1)
Hn 1 NLN 3 NLN 5NLN 7 NLN
Hi1 2,073 -0,380 -0,667 1,451
H2 1,163 1,561 1,446 2,902
Hs 0,774 0,868 1,072 2,647

Hai mau dir liéu 1 NLN va 7 NLN 1a khong ddong nhét
(H»> 2) nén can phan cum dit liéu v6i K=2 (chia thanh 2
tidu vung). Su dung 2 phuong phap K-Means va Ward lan
luot cho 2 mau dit liéu nay va thu duoc két qua nhu sau:

Hinh 2 va Hinh 3 thé hién két qua phan cum (K=2) theo
phuong phap K-Means va Ward cho mau dir liéu 1 NLN
va 7 NLN véi thudc tinh cac tram 1a kinh d9, vi d6 va cao

=T = I B

Hinh 3. Biéu dé phén cum theo phirong phap Ward
(K=2,3,4va5)
Bing 3. Chi 56 (Hy) kiém tra tinh dong nhdt ciia méau div liéu 1
NLN (K=2)
phu(,mg Ward K-Means
phap
[ v T v
£ A= B= 1= 2=
S0 tram tram) tram) tram) tram)
H1 0,040 2,163 -0,113 2,130
H2 0,544 1,059 -0,046 1,516
Hs 0,714 0,388 -0,159 1,116
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Bing 4. Chi s6 (Hv) kiém tra tinh dong nhat ciia méu div liéu 7
NLN (K=2)
Phuqng Ward K-Means
phap
Ving/ Vung A/ Vungi B/ Vung 1/ Vung 2/
S6 tram (Na=50 (Ns=25| (N1=30 (N2=45
tram) tram) tram) tram)
Hi -1,575 1,691 -2,347 3,692
Ho 2,288 1,060 -0,407 3,412
Hs 2,650 0,765 -0,235 2,773

Bing 5. Chi s6 (Hn) kiém tra tinh dong nhdt ciia mau dit liéu 1
NLN (K=3) theo phuong phdp K-Means

Ving1 (N=30 | Ving2’ (N=19 |Ving2” (N=26

Hn

tram) tram) tram)
H1 -0,113 1,828 -0,262
H2 -0,046 0,780 1,009
Hs -0,159 0,106 1,404
Két bong nhét bong nhét bdng nhét
luan g g g

Bing 6. Chi s6 (Hn) kiém tra tinh dong nhdt ciia mau dir liéu 7
NLN (K=3) theo phuwong phap Ward va K-Means

Vi Ward K-Means
un
/g Vung . »; | Vung N R sl N
) A/ Ving A”/ B/ Vung 1 [ Ving 2’ [Vung 2
So | (N=23 ool (N=30 | (N=19 [(N=26
tram (N=271r tram) (N=25 tram) | tram) | tram)
am) tram)
Hi | -2,546 0,637 1,422 | -2,499 | 0,430 |-1,142
Hz | -0,775 1,997 1,070 | -0,374 | 1,684 |-0,229
Hs | -0,600 2,000 0,705 | -0,179 | 1,597 |-0,311
Két | Pong (C6 thé dongl Pong | Pong | Pong | Pong
luan | nhat nhat nhat nhat nhat nhat
N N
T =l R i
z Q\ij " k( IEN DO =zl |z \'\{* ""\\{‘ ENBONG |5
E ( ® ++,.)r:‘i.; BIEN DONG B | (] ;’} . * +§. BIEN DONG |3
LAD 2\"\ + +' "'.\‘\J
) o o L)L .
lj‘v ® BE :L' \ & g
[c] ‘1 = o]

Hinh 5. Ban dé tiéu ving theo
K-Means cho 7 NLN

Hinh 4. Ban dé tiéu ving theo
Ward cho 7 NLN

5. Két luan

Nghién ctru da thuc hién phan cum dir liéu 1 NLN, 3
NLN, 5 NLN va 7 NLN cho 75 tram do mua trén khu vuc
MT-TN theo 2 phuong phéap pho dung 1a Ward va K-Means
dé quan sat ing xir cua cac phuong phap nay ddi véi cac
mau dir liéu mua ngay tai khu voe MT-TN, Viét Nam. Két
qua nghién ctru 1a rat quan trong cho bude tiép theo trong
RFA mua ciia ving nghién ctru, nhim xay dyng ban d6
mua cyc han véi d9 tin cdy cao.

Két qua nghién ctru di chi ra rang véi thoi doan mua
tinh toan 3 NLN va 5 NLN, thi 2 mau dir liéu nay hoan toan
d6ng nhét véi s6 lugng tram N=75 tram (khong phan tiéu
ving), day 1a loi thé rat 1on khi thuc hién RFA cho ving
nghién ctru. Tuy nhién, véi thoi doan mua tinh toan 1 NLN
va 7 NLN thi phuong phap K-Means cho két qua phan cum
t6t hon phuong phap Ward. Tac gia khuyén nghi nén ding
két qua ciia phuong phap K-Means trong phan cum cho 2
mau dit lidu nay, voi sd lugng tiéu ving K=3 va s6 luong
tram do cua mdi tiéu vung lan luot 13 30, 19 va 26 tram
theo vi tri nhu Hinh 5.
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