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Tém tit: Cac dién bién phuc tap va sy 1y lan nhanh chéng ctia Covid—19 dang dién ra tai
Thanh phd H6 Chi Minh dang 1a mdt thach thic cho chinh quyén va ngudi dan thanh phé
trong cong tac phong va dap dich. Bé kiém soat duoc dich bénh, thanh phd can mot giai
phap c6 thé du bao va phan ving dugc cic ving dich dé co thé dua ra nhitng giai phap chinh
xac va nhanh nhat. Trong nghién ciru ndy, ching t6i dé xuat mot giai phap 1a ap dung cac
mo hinh hoi quy dia Iy (Geographically Weighted Regression goi tat 1a GWR) cuc bo, khong
phai 14 toan cuc (global) nhu cic md hinh hoi quy khéc nhu Ordinary Least Squares (OLS).

Uu diém cua giai phap nay 1a GWR s¢ loai trur bét sai s6 do thiéu cac yéu to xa hoi ma mo
hinh chua c6 dir liéu dé sir dung. Uu diém cua giai phap nay 1a né sé& loai trir bot sai s6 do
thiéu cac yéu t6 xa hoi ma mo hinh chua cé dir liéu dé st dung. Giai phap ciia chiing toi dé
xuét 6 thé du bao va danh gia tinh hinh dich trén toan dia ban thanh phé, pham vi du bao
la cac vung nhay cam cao va rat cao, noi xay ra hién tugng nhiém bénh nhiéu va rat nhiéu.
V6i céc kich ban dy bao, chung t6i thir nghiém tai Thanh phé H6 Chi Minh va két qua kha
sat voi dir 1iéu thue trong du bao ngén han.

Tir khéa: Covid—19; Dich bénh; Dix liéu; Hoi quy; Nhay cam.

1. Giéi thiéu

COVID-19 la mot dai dich mai do hoi chung coronavirus ho hép cép tinh 2 (SARS—-
CoV-2) géy ra va lay lan nhanh chong tir nguoi nay sang nguoi khac. Pai dich nay 1a cude
khing hoang thé gidi dang chii ¥ nhat, bung phat bat ngudn tir Vii Han, Trung Qudc, vao
cubi nam 2019. T(S chtrc Y té Thé gigi (WHO) cho biét tén goi chinh thirc ctia bénh viém
duong ho hap cap do ching méi ciia vi—rat corona (nCoV) gdy ra la COVID-19. Tén goi
moi ndy goi tat ctia coronavirus disease 2019. Thang 2/2020, Uy ban qudc té vé phan loai
Virus — International Committee on Taxonomy of Viruses (ICTV) chinh thuc dat tén cho
chung mai cua vi—rut corona la SARS—CoV-2. Pay la tén goi khac vdi tén virus Corona méi
(2019-nCov) ma WHO di chi dinh trudc d6. Cac nha khoa hoc di tién hanh nghién ctru va
phan 1ap dugc mot ching corona virus mai, ¢ trinh ty gen giéng voi SARS—CoV trude ddy,
v6i muc tuong dong 1én téi 79,5%.

Day la dang virus mdi nén con ngudi chua timg c¢6 mién dich, ké ca mién dich chéo trudce
d6 va da gay ra mot cudc khung hoang kinh té toan cau. Viét Nam trong dot bung dich thir 4
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nay da chiu rat nhiéu ton that vé kinh té, dac biét 1a con ngudi, tinh dén ngay 02 thang 10
nam 2021 ca nude co 803,149 ngudi nhiém bénh, 19,601 ngudi mat. Riéng tai thanh phd HO
Chi Minh ¢6 395,052 ngudi nhiém bénh.

Gan day, mo hinh thong ké va chudi thoi gian ciing da dugc gi6i thiéu dé mo hinh hoa
va dy doan mirc d6 phd bién ciia dai dich nay. Nhung nghién ctru ndy nham du doén sy lay
nhiém cia COVID—19 ¢ Thanh ph H6 Chi Minh, Viét Nam chiing ti sir dung phwong phap
hdi quy OLS — Ordinary Least Square va hoi quy c6 trong sé khong gian (Geographically
Weighted Regression).

2. Phuong phap

2.1. Phuong phdp hoi quy OLS — Ordinary Least Square

Udc lugng cac tham s6 ctia mo hinh:
Giatithuc € ¥, =6+ B X, +e
Gia tri wdce luong }:: = ,B] + "14-‘;’;

Saiséb e =Y, — }:r =Y, _aél _/51“:'

Tim f,. ., sao cho tong binh phurong sai sé 1a
nho nhat

Tircla n_g o 2
e Zesz(}j —,B]—,BE,X,.] — min
i=1 =1

Giai bai toan cuc tri ham hai bién, ta duogc:

> (X, —XNY, —Y) 3 YX, —nX.Y
_= 2NN XY sy

ﬂ 32y 3 BTG 5 2%

=1 i=1

B=Y—-pX
Trong do
X = % 14 gia tri trung binh cua X va X, = ‘Y:' — _.X_’
¥= Z;Yf la gia trj trung binh cua Y va V; = )/: — )7
Céc gia thiét cia OLS:

Gia thiét 1: Quan hé giita Y va X 1a tuyén tinh Céc gia tri Xi cho trudc va khong ngiu
nhién.
Gia thiét 2: Cac sai s6 Ui la dai lwong ngiu nhién c6 gia tri trung binh bang 0.
E(U,[X,)
Gia thiét 3: Cac sai s6 Ui la dai luong ngiu nhién c6 phuong sai khong thay doi.
Var(Ui |Xi) =’ =const
Gia thiét 4: Khong co sy twong quan gitta cac Ui.
Cov(U,, Uj[X;,X;)=0,i# ]
Gia thiét 5: Khong co sy twong quan gitta Ui va Xi.
Cov(U;,X;)=0
_ binh ly Guass—Markov: Khi cac gia thié't, ndy dugce dam bao thi cac ude lugng tinh duge
bang phuong phap OLS la cac ude lugng tuyén tinh khong chéch, hiéu qua nhét cia ham hoi
quy tong thé.
Gia thiét 6: cac sai s6 Ui c¢6 phan phéi chuan U, = N(O, 62)
H§: s6 xé4c dinh cua md hinh:
Tong binh phuong toan phan TSS (Total Sum of Squares):

I55 = Z( Y ~¥) = ZY;E —n(Y)’
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Tong binh phuong hdi quy ESS (Explamed Sum of Squares):
ESS=Y (Y,-¥) =B X —nX?)
Téng binh phuong phan du RSS (Residual Sum of Squares):

RSS =Y (Y,-Y)*=> ¢

Ta cd: TSS = ESS + RSS
Hé s6 xac dinh: R*=1-

RSS _ESS

TSS TSS
Luu y: 0 <R? <1;R?=1: M6 hinh phii hgp hoan toan véi mau nghién ciru; R = 0: M6
hinh hoan toan khong phu hop véi mau nghién ciru.

2.2. Phuong phdp hoi quy dia Iy (GWR)

Phuong phép hdi quy dia Iy (GWR) mé hinh hoa dit liéu bang cac phuong phap h01 quy
nhung c6 thém phan tinh toan dya trén dit liéu dia ly. N6 m6 ta thém mo6i lién quan vé vi tri
dia Iy ciia cac gi tri. M6 hinh hdi quy c6 trong s6 dia 1y s& c¢6 dang [8]:

vi= Bo (Ui, vi) + Lefr(ui , vi)xik + &
So sanh véi cong thue mo hinh h(“)i quy tuyén tinh:
= Lo+ ZrPrxik + &

Trong d6 (ui ,vi) biéu thi toa do cta diém thtr i trong khong gian va [3 k(i ,vi) thé hién
gi4 tri ciia ham B tai diém i. D& nhan thiy cong thirc mo h1nh hdi quy tuyén tinh 1a gia tri dac
biét ciia cong thirc mo hinh hdi quy dla 1y, khi cac tham s khong glan Br(ui ,vi) 13 bat bién
bang mot. Twong tu nhu h01 quy tuyén tinh ta can tim cac tham s6 hoi quy Br(ui ,vi). Nhung
trong GWR cac diém & gan c6 anh huong 16n hon cac diém & xa. Vay nén sé& co trong s6 dia
ly dé thé hién mirc d6 anh hudng khac nhau [8].

Y=BX+¢
Bui,vi)=XTWui, vi)X) 'X "W(ui, vi )y

Trong d6 B 1a ma tran trong sb dia 1y cua x twong Gng; f(ui, vi) 1a ma tran cac tham s6
udc tinh cua Br(ui , vi). X 1a ma tran cac gia tri X. ¥ 1a ma tran céc gid tri y. X T 1a ma tran
chuyén vi cia X. X 1 la ma tran nghich dao cua X. W(u: , v:) la mot ma trén dudng chéo thé
hién trong s dia 1y cua di liéu cho diém héi quy i.

3. Phan tich mirc d nhay cdm va phan ving nhay cam

Phén tich xac dinh mic d6 nhay cam lan truyén dich dya trén quan diém cac ving co
tiép xuc cao 1a ¢ nguy co cao. Do 1a cac khu vuc dong dan cu, cac khu chung cu, cao dc,
cho, siéu thi, trung tim thwong mai, khu céng nghiép, khu ché xuit, cac trung tim hanh chinh,
dich vu...
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Ving nhay cdm == Di chuyén nhiéu va twong tic véi nhau cao

Gén che, trung tﬁm thummg mgi Gan khu céng nghiép, khu ché sudt

COVID 19

D& lan truyén dich ber& 1

| QUAN DIEM KHONG GIAN BIA LV |

Khu déan cw déng duac Chung cw cao éc

Hinh 1. Cac dbi twong dia 1y c6 nguy co lan truyén dich bénh.

Dit lidu sir dung trong thir nghiém bao gom:

- Dit liéu dan s6 caa World Population nam 2020 d6 phan giai 90 x 90m.

- Dit liéu cac d6i tugng ha t?mg kinh té x3 hoi cia Vietbando bao g6m cho (226 diém),
siéu thi (255 diém), chung cu, cao ¢ (1076 diém), khu cong nghiép, khu ché xuét, nha may
(41 diém).

Phan mém mi mé QGIS duoc sir dung trong phan tich cac quan hé khong gian va tinh
toan cac chi s6 nguy co.

Dir liéu ddi chimg 1a Heatmap dua theo phan bd FO khu vuc TP.HCM dot dich tir dau
thang 5 dén thang 7 nam 2021.

Quy trinh x4y dyng ban d6 phan ving nhay cam lan truyén bénh:

1. Luong hoa cac gia tri dac trung cho muc d¢ nhay cam cua tung 6 (cell) kich thudc
100x100m (twong dwong 01hectar) bao gém tong dan sb trong ban kinh 500 mét va khoang
cach tir timg cell dén cac d6i tuong dia 1y nhay cam, dé tro thanh tam lan truyén dich nhu
chg, siéu thi, chung cu, khu cong nghiép

2. Xéac dinh céc chi s6 nhay cam cho ting cell theo cong thirc sau:

Dbi voi dan s6 xac dinh chi s6 PopIndex:

Pop2020;

POpIndEXi = MaxOfPop2020 (l)

Trong d6 Pop2020; 14 dan sb trong vong 500 mét ddi véi timg cell va MaxOfPop2020 1a
gia tri Max cua Pop2020.
- Chi s6 nhay cam doi véi chg
(1000-Dist2choy)
10:0 = )
Trong d6 Dist2cho; 1a khoang cach theo dudng chim bay dén cho cua timg cell.
- Chi s0 nhay cam d6i véi chung cu, cao oc:

Cholndex; =

(1000-Dist2cc;)

Chungculndex; = 1500 3)
Trong d6 Dist2cc;i 1a khoang cach tung cell dén chung cu.
- Chi s6 nhay cam doi véi siéu thi, trung tdm thuong mai:

Sieuthilndex; = (1000-Distzst;) 4)

1000
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Trong d6 Dist2st; 1a khoang cach ting cell dén siéu thi.
- Chi s6 nhay cam do6i véi khu cong nghiép, khu ché xuat:
__(1000-Dist2c ;)

KhuCNIndexi = T (5)

Trong d6 Dist2cn; 1 khoang cach timg cell d&én khu cong nghiép (tinh theo duong thang,
khong tinh theo 19 trinh).
Chi s6 nhay cam tong hop xac dinh theo cong thirc sau:
Sensindex; = ky,. Poplndex; + k.. Cholndex; + k... Chungculndex; +

kg Sieuthilndex; + k.. KhuCNIndex; (6)
Trong d6 kp, keh, kee,kst, ken 12 cac trong sb céc yéu to nhay cam dan sb, cho, chung cu,
siéu thi, khu cong nghiép ...
Do chudi sb liéu thu thap dugc chua du 16n, trong thir nghiém dudi day kp, Ken, Kee,Kst,
Ken nhan gid tri bang 1.
) Pé thuan loi trong khai théc truc quan, sir dung gia tri chi s6 nhay cam tong hop tuwong
doi:
Sensindex;

CovidSensIndex; = 100.—————
MaxOfSensIndex

(7

Trong d6 MaxOfSensIndex 14 gi4 tri 16n nhét trong cac gia tri SensIndex cuia tat ca cac
cell.

4. Két qua va thao luin

Vung nhay cam cang cao thi cang dé,bi lay nhiém (5.6% =2 28.3% > 61.5% > 83.3),
vung nhay cam rat cao va cuc ky cao chiém gan 70% so6 ca FO trén toan thanh ph6 va vung
nhay cam cang cao thi mat @6 FO/ha cang 16n khi bi nhiém (So6 FO trung binh = 20F0/ha).

e 3 2 ., e

Hinh 2. S§ liéu théng ké theo khong gian dia 1y thi dit liéu FO tir ngdy 27/04/2021 dén ngay 07/09/2021.

Trong d6 tong FO: 209,407, tong cell bi FO: 23,546, tong cell: 133,233 biét rang 1 cell =
1 hectare.

Hei nghi khoa hoc toan quéc “Chuyén déi s6 va cong nghé sé trong Khoa hoc Trdi ddt, M6 va Méi truong” (EME 2021)



Tap chi Khi twong Thuy van 2022, EME14, 149-157; doi:10.36335/VNJHM.2022(EME4).149-157 154

FO trong vung nhay cam thap
Ty lé cell c6 FOtrén tong cell tong vung: 5.6%

Ty lé FOs Oi tong FO: 10.1%

Statistic Valve Statistic Value
Count 89822 Count 4998
Sum 21252 Sum 21252
Mean 0236601 Mean 42521

Toan vung nhay cam thap Vvung nhay cadm thap cé FO

FO trong vung nhay cam rat cao
Ty 1é cell c6 FO tren tong cell trongvung: 61.5%

FO trong vung nhay cam cao

Ty lé cell c6 FOtrén tong ceII trong vung 28.3%

T‘, }‘:‘ L ‘\ ‘ SO VoI " F ‘ /\ -

Statistic Value Statistic Value
Count 27197 Count 7710
Sum 42577 Sum 42577
Mean 1.5655 Mean 552231

Toanvung nhay cam cao Ving nhay cdm cao cé FO

FO trong vung nhay cam cyc ky cao
Ty 1& cell c6 FOtrén téng cell trongvung : 83.3%

Ty 1€ FOso v&itong FO: 38.1% Ty 1& FO so véi tdng FO: 31.4%
Statistic L Statistic Value Statistic Value o .
Count 12261 Count 7544 Count 3953 = 3294
Sum 79806 Sum 79806 Sum 65772 Sum 65772
Mean 6.50893 Mean 105787 Mean 166385 Mean 19.9672

Toan VU"E nhaycamritcao vung nhay cam rat cao c6 FO Toanvung nhay cdm cucky cao  Viungnhay cdm cuc ky cao ¢é FO
Da s6 cac khu vuc ©0 chi s6 nhay cam thap c6 dan cu thua thot va ¢ ngoai thanh, khu c6
chi sb nhay cam cao nam & quan ving ven va khu vuc c6 chi sé nhay cam rat cao nim noi
thanh. Mot s6 khu vuc ¢6 sy dan xen cac ving nhay cam do dic thu canh quan db thi.
Két qua so sanh dir liéu xudt hién cac ca duwong tinh trén dia ban thanh phd trén ban dd
COVID-19 tryc tuyén caa thanh phd ngay 18/07/2021 (https://bando.tphcm.gov.vn/ogis) co
nhiéu diém trung khép, tuong dong, dac biét tai nhitng vung c6 sy dan xen giita cac mirc do

nhay cam khac nhau.

‘\,

nuxAnlA

4 THUAN AN

Hinh 3. Cac vi tri dic biét trén ban dd ving nhay cam cao dén rit cao (trai) va vi tri cac ca duong
tinh dén ngay 18/07/2021 (phai).

T Tong 56 Cell c6 FO:12 381 Wng sd FO: 156 949
v

S

Il = Khoang cich Téng FO | Tong sd hectare
v dén cho; siéu
thi (m)

v M a00- 181

| Tir0 dén 100 45383 3213
(Mean=14.1)  (Téng=4002) 82%
| Tir 101 dén 200 63842 4503
| (Mean=14.2)  (Téng=6290) 72%
| Tir 201 dén 300 30354 2641
(Mean=11.5) (T8ng=4250)62%
Tir301 dén 400 9064 1039
(Mean=8.7) (T8ng=2282) 46%

T4l ud én 6721
(Mean=7.7)

871
(Téng=5049) 18%

Hinh 4. S6 lidu thdng ké FO theo khoang cach dén cho, siéu thi (mét), dir lidu FO tir ngay 27/04/2021

dén ngay 07/09/2021.
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i : b - | Tong s8 Cell ¢4 FO: 12 381 T8ng sé FO: 156949
Hieny (s i 5 >
v [ 100 - 300 § I
v! [l 300- 400 i B Tir0 dén 100 7379 1266
v [l 400 - 828 : ; (Mean=5.8)  (Téng=6326) 20%
Tir101 dén 300 34103 4030
(Mean =8.5) (Téng=6963) 58%
Ti¥301 dén 400 26069 1962
(Mean=13.3) (T6ng=2593) 76%
Tr400wé lén 88691 5039
(Mean=17.6) (Téng=6032) 82%

isyen o] ) ~°

Hinh 5. S§ liéu théng ké FO theo mat d dan s6 trén mot cell (1 cell = 1 hectare), dit liéu FO tir ngay
27/04/2021 dén ngay 07/09/2021.

Tong s& Cell ¢6 FO: 12 381 Tong sé FO: 156 946

s oo

Tir0 dén 10 4309 745
(Mean =5.8)  (Téng 5989) 12%

vl 1-10
V[ 10-50
v| [l 50- 100
v/l 100 - 200
v| [l 200 - 402

Tir 10 dén 50 23247 3139
(Mean =7.4)  (T6ng=6456) 49%

Tir50 d€n 100 36478 4092
(Mean=8.9)  (Tng=4952) 83%

Tir 100 dén 200 67498 3929
(Mean=17.2)  (T8ng=4177) 94%

T200trd len 25417 476
(Mean=53.4)  (T8ng=477) 100%

Hinh 6. S6 liéu théng ké FO theo mét do cin nha (khéng tinh chung cw) trén mot cell (1 cell = 1
hectare), dit liéu FO tir ngay 27/04/2021 dén ngay 07/09/2021.

Nhu vay cac ca duong tinh xuat hién déu tap trung vao cac viing nhay cam cao va rat
cao cho du pham vi khong gian ciia cac viing ndy 14 rat nho so v6i ving nhay cam thap. Cac
s6 liéu va sy phan bd khong gian dia 1y ciing ndi 1én rang méi quan hé khong gian dia 1y gitra
céc d6i twong nguy co trén dia ban Thanh phd Ho Chi Minh ¢6 thé 1am co s& dé phan ving
nhay cam lan truyén dich bénh qua tiép xtic, cu thé dbi v&i dich COVID-19 dang hoanh hanh
tai Thanh phd HO Chi Minh.

Két qua nghién ctru cho thiy viéc phan ving nhay cam lan truyén dich bénh qua tiép xtc
dua trén mdi quan hé khong gian dia 1y 1a can thiét va mang nhiéu y nghia thyc tién:

Khiang dinh ving nhay cam va ving nguy co lan truyén dich khong phu thudc vao dia
gidi hanh chinh, do vy cac bién phap phong ngira va tng phé can phai dugc xac dinh trén
co s& khoa hoc va thyc tién.

Cong cu xac dinh ving nhay cam va ving nguy co cac muc do khac nhau trong thoi gian
ngin dé co bién phap phong ngu va khdng ché hop 1y véi ngudn lyc hién co.

X4y dung ban dd phan ving nhay cam va phan ving nguy co lan truyén dich qua tiép
xuc sé& 1a co so hoach dinh co s6 ha ting, t6 chirc trién khai phong chong dich dung noi, dung
chd va c6 trong tam, trong diém tranh bi thu dong.

Hei nghi khoa hoc toan quéc “Chuyén déi s6 va cong nghé sé trong Khoa hoc Trdi ddt, M6 va Méi truong” (EME 2021)
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Phan vung nhay cam lan truyén dich 1a co s& dé xac dinh, phan viing nguy co, theo do,
song song voi bién phap truy vét, cach ly, xét nghiém co6 thé c6 cac bién phap chu dong phong
thi1 noi nguy co cao va rt cao nhu xét nghiép tim soat, ting cudng ¥ thirc chong dich, kiém
tra, giam sat thyuc hién quy dinh chdng dich.

4. Két luan

Két qua nghién ctru, thir nghiém cho thiy quan hé khong gian gitra cac dbi twong dia 1y
c6 thé 14 co s¢ phan ving nhay cam lan truyén dich bénh, hd tro cic co quan chirc ning trong
viéc ra quyét dinh, thuc hién cac bién phap phong chdng dich hiéu qua.

Mo hinh dy bao GWR gitip cho viéc du bao va phén loai cac ving dia Iy dé phan loai
cac nguy co tir thap dén cao, tir d6 gitup cho viéc khoang ving phong toa va diéu tri dugc
chuan xac hon.

Déng gop cua tac gia: Xay dung y tuong nghién coru: L.H.T.; Lua chon phuong phap nghién
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P.T.H.; Phan tich va danh gia két qua: L.H.T., N.K.L.; Viét ban thao bai bao: L.H.T.,
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Abstract: Complicated developments and the rapid spread of Covid—19 taking place in Ho
Chi Minh City is a challenge for the city's authorities and people in epidemic prevention
and control. To control the disease, the city needs a solution that can forecast and partition
epidemic areas to be able to provide the most accurate and fastest solutions. In this research,
we propose a solution that is applying local Geographically Weighted Regression (GWR),
not global like other regression models such as Ordinary Least Squares (OLS). The
advantage of this solution is that it will eliminate errors due to the lack of social factors that
the model does not have data to use. Our proposed solution can forecast and evaluate the
epidemic pattern in the whole city, the forecast range is high and very sensitive areas, where
many and many infections occur. With forecast scenarios, we test in Ho Chi Minh City and
the result is rather closed to real data in short term focasting.

Keywords: Covid—19; Data; Epidemic; Regression; Sensitive.

Hpi nghi khoa hoc toan quéc “Chuyén déi s6 va cong nghé sé trong Khoa hoc Trdi dat, M6 va M6i truong” (EME 2021)



