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THIET LAP CONG CU MO PHONG DU" BAO DICH TA 
BANG CONG NGHE GIS 

Le Thi Ngoc Anh' ' , Hoang Xuan Dgu", Nguyen Hoang Phuffng^ 
'Trudng Dgi hgc YHa Ngi, ^Hoc vien Cdng nghe Buu chinh vien thong, ^Bp Y te 

T O M T A T 
Benh ta la mpt Ipai dich benh truyen nhilm nguy hiem doi vdi cpn ngudi, hien van t6n tai d mpt SP 
quoc gia, d§c biet la cac quoc gia dang phat tnen De chii dong phcng tranh djch benh ta gay anh 
hudng tdi siic khoe, viec trien khai ling dyng GIS trong kiem spat va du bao dich benh ta dugc 
xem nhu mpt giai phap co tinh khA thi cao, bo sung cho cac bien phap chuyen mon y te, giiip 
nganh y te va chinh quyen cac cap c6 nhOng can thiep phu hpp nhat nhSm nang cao hifiu qua cong 
tac phong, chong dich ta. Bai bao nay de xuat thiet lap cfing cy m6 phong dir bao dich ta bSng 
cfing cy GIS, Cac ket qua dat dugc cho thty each ti^p c§n GIS la phuong phap phii hop, hi^u qua 
dap ling yeu cku dat ra ciia bai toan mo ph6ng du bao dich ta tgi dja ban Tp. Ha Noi Ung dung 
GIS trcng kiem scat va du bao dich bpnh dem lai mot hudng di mdi, thiet thyc de xac dinh tinh 
chinh xac su phan bo ciia dich bpnh cung nhu cac yen to c6 the li£n quan trong boi canh vu dich 
Nhd vay, cac nganh chiic nSng cc the phan tich vu dich mot each s3u sac, tnet de hem, de trien 
khai cdng tac phong chong dich benh tren dia ban mot each hi£u qua. 
Tirkhoa: Phdn tich khong gian. dif bdo dich benh. mo hinh du bdo, GIS trongy te, mo phong 

DAT V A N D £ 

Thuc te ca con ngudi lan cac tac nhan gay 
bpnh deu phan bo theo khong gian giua cac 
cong dong dan cu va khu vuc. Them vao do, 
cac qua trinh kiem soat su tiep xiic giiia con 
ngudi vdi cac tac nhan gay benh cung nhu tac 
dong den kha nang tiep can cua con ngudi vdi 
cac nguon lyfc xa hpi va vgt chat cung duac 
phan bo theo khong gian. Chinh vi vgy, cd the 
ndi ring moi trudng la diera khdi dau cho 
vipc ling dyng GIS trong ITnh vuc y te. Nhd 
siic raanh tryc quan hda va phan tich khong 
gian, GIS cd the bieu dien cac van de xa hoi 
va mdi trudng trong khong gian, tir dd ho trp 
con ngudl trong viec tim kiem cac giai phap 
khong gian cho cac van de nay sinh tir nhimg 
dieu kipn do. Da cd nhipu cong trinh nghipn 
Cliu va ling dyng mo phdng GIS trong y te da 
duac trien khai [1], [3], [4], [5], [6],[7] (S cap 
do CO ban nhat, c6 the xem nen tang dia ly 
ciia linh vuc y te nim d cau h6i CJ dau"? [8], vi 
dy nhu ngudi mSc benh song d dau? Dau la 
nhirng tac nhan gay bpnh? Can can thipp vao 
dau de logi bd nii ro hogc cai thien dich vy y 
te? Bai bao nay tgp trung nghien ciiu thiet IJ^ 
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cong cu mo phdng du bao dich bpnh vdi muc 
tieu' xdy dung cong cii md phong du bdo dich 
td tren dia bdn Tp. Hd Not v&i cdc yiu to khi 
hdu dnh hudng trin ca sd ung diing cong 
nghi GIS 

PHUONG PHAP N G H I E N CUU 

Doi tirong 

Dii lieu thu thap bao gom cac so lieu ve so ca 
dich ta, ve khi h|u va thiiy van khu vyc Ha 
Npi. Chl tiet dii lipu sii dung cho qua trinh 
thyc hien nghien ciiu bao gora: 

Ban do hanh chinh: The hien ranh gidi 29 
quan huyen ciia thanh pho Ha npi 

Ban do thliy van: The hipn mgng ludi song, 
ho tren dia ban Ha ngi. 

So lieu khi tugng: The hien so lieu do lupng 
mua; nhipt dp khong khi; dp am khdng khi; so 
gid nang; toe dg gio theo ngay trong giai dogn 
2001- 2011 tgi nam trgm khi tuong trong khu 
vuc Ha Ngi. 

So lieu dan so: The hipn qui mo dan so cac 
quan huypn tren dja ban Ha Npi, 

So lieu bpnh ta' The hien so lieu luu trii thong 
tin ve cac ca mjc bpnh ta theo ngay trong giai 
dogn 2001 -2011 tgi HaNoi. 
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Phunmg phap thyc hien 
Dii lipu dau vao bao gora ban do hanh chinh, 
thliy van, so lipu dan so, so lipu khi tuong 
theo ngay (R- luong mua; Sh- so gio nang; T-
nhipt do khong khi; U- dp am khdng khi 
tuong doi; V- toe dg gio) va so lieu ca mac 
benh ta theo ngay giai dogn 2001 - 2011 dupc 
thuc hipn theo sa do sau: 

I 

r W u i w s t i w M ^ I BS»otiH«ll*| I 

D§iidt(«ittittiHilttn| 

Hinh 1. Phuang phdp nghien ciru 

Sii dyng cong cy phan mera Arc View de tien 
hanh chong lap va phan tich khong gian, phan 
tich diem nong dich bpnh trong phgm vi 
nghien ciiu, 

KET QUA VA B A N L U A N 

PhSn tich diem nong dich blnh ta 
Thong ke so ca bpnh ta theo thang trong giai 
doan 2004 - 2011, cd the thay cao diera ciia 
dich ta xay ra vao hai khoang thdi gian: thang 
3, 4, 5, 7 (thang mua it) va thang 10, II 
(thang mua nhieu) Thang co it so ca bpnh 

nhat la thang I, 2, 8 va 9. The nhung ve m|t 
khong gian, cau hdi dgt ra la cac ca benh 
thudng xuat hipn d khu vyc nao? Cac ca benh 
phan bo tap tnmg thanh cym hay phan tan rai 
rac toan vimg'' De tra ldi cho hai cau hdi nay. 
nghien ciiu tien hanh phan tich diem nong 
theo tiing thang bang vipc su dyng thdng ke 
Getis-Ord Gi*[9] ti^n toan dia ban Tp. Ha 
Ngi nham xac dinh khu vyc thudng xuyen 
xuat hipn ca mac benh Ket qua phan tich 
dugc the hien tai Hinh 2. Tlieo dd, c6 die 
thay, cac diem ndng ve so ca benh ta thay doi 
theo tirng thang, tuy nhien, thudng tap trung 
quanh khu vuc npi do bao gom cac quan Ba 
Dinh, Hoan Kiera, Hai Ba Trung, Thanh 
Xuan, Dong Da, Cau Giay. Day la vimg tap 
trung dan cu dong diic, tiep giap vdi mot so 
con sdng 6 nhiem chay qua tren dia ban 
Lya chon bien giai thich phat sinh dich 
benh ta 

Qua ket qua phan tich diem n6ng ve ca bpnh 
la theo thang deu cho thay cac diem nong deu 
tgp trung tgi nhiing khu vuc dong diic dan cir 
va nam gan cac con song Tir nhgn dinh tren 
ket hgp vdi cac nghien ciiu di trudc ve phan 
tich bpnh ta, nghien ciiu lua chon cac bien 
giai thich phat sinh dich ta, tren dia ban Tp. 
Ha Ngi bao gom: Luang mua (R), so gio 
ning (Sh), nhipt dg (T), dp ara (U), toe do gio 
(V) tmng binh trong thang va dipn tich mat 
nude (km )̂ Do so ca mac benh ta phan bo 
khong deu theo thang nen nghien ciiu lya 
chgn ham hoi qui logant de giai thich so ca 
benh ta (y) vdi dang nhu sau-
Logarit (y + 1) = a + pi * R + p3 * Sh + p3 * T+ 
p4 * U + Ps* V + Pe * dlpn tich ragt nude + E 
Trong d6: a la hp so chan, pi, p2, p3, p4, [J5, 
P6, la cac he so hoi quy; e la sai so ngau nhien. 
Xay dyng mo hinh h6i quy da biln dy bio 
dich ta trln dia ban Tp. Ha Npi. 
Ap dyng phan tich hoi qui OLS cho cac tiiang 
3, 4, 5, 6, 7, 10, II, 12 dugc tien hanh. Do 
lech chuan ciia ph§n du (so ca thyc te - so ca 
mo phong) dugc Ian lupt tinh toan. Doi vdi 
cac thang 2, 8, 9, do so ca bpnh rat it nen 
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nghien ciiu khong tim ra dugc hara hoi qui co 
y nghia thong ke de giai thich su xuat hien ca 
benh. Thang I khong c6 ca benh nao nen 
khong thiet lap ham hoi quy. Bang tong hop 
ket qua phan tich hoi qui OLS cho thang dugc 
tiie hien d Bang 1 va Hinh 3. 
Bang 1. Tong hgp kit qud phdn lich hSi qui OLS 

theo thdng tgi khu virc Hd Ngi 
Thang 

3 
4 

5 

6 

7 

10 

11 
12 

Bien giai thich 
Hans sc, T,U,V 
HSng so. Mat 
nude 
Hang so. Mat 
nude, V 
Hang so, Mat 
nude, R 
Hang so. Mat 
nude, R, Sh,V 
Hang so. Mat 
nude, Sh,T,V 
Hang so, R, Sh 
Hing SP, Sh 

*p valuae: gid 

R" 
0 548761 
0 250669 

0 719093 

0 414949 

0 569390 

0 549334 

0 380233 
0 324019 

tri th^ng hi 

*p value 
p< 0.01 
p<0,01 

p< 0,01 

p<0,01 

p< 0.01 

p<0,01 

p< 0,01 
p< 0,01 

Qua do, cd the nit ra nhgn xet nhu sau: (I) 
Trong thang 3, II, 12, yeu to khi hgu gidi 
thich dugc 55%, 38%, 32% so ca bpnh tren 
toan khu vuc. (2) Trong thang 4 cao diem ve 
dich bpnh, yeu to mat nude giai thich dugc 
25% so ca benh tren toan khu vuc. (3) Trong 
cac thang cdn lgi bao gdra 5, 6, 7, 10, su ket 
hpp ciia yeu to khi hgu va mat nude giai thich 
dugc 72%, 41%, 57%, 55% so ca benh ti-en 
toan khu vuc. 

Thilt 13p cong cy mo phong dy bSo 
Can Cli vao ket qua hoi quy, nghien ciiu tien 
hanh xay dung cong cy rao ph6ng. Cac yeu 
cau dat ra cho cdng cu GIS trong mo phdng, 
dy bao dich la: 

- Luy tru, quan ly dii lieu khdng gian, thuge 
tinh lien quan den qua trinh rao ph6ng, du bao 

; so ca raac ta; 
1 - Ty dpng gan dii lieu khi tugng theo thang tir 

cac tram sang tirng quan, huypn; 
- Ty dpng udc tinh so ca mac ta theo tirng 

' thang cho timg quan, huypn dua trpn du lipu 
khi tuong, dipn tich mat nude; 

- Cho phep thanh lgp ban do du bao so ca mlc 
td hang thang theo timg qugn, huyen. 

Can cir vao yeu cau de ra d rayc tren, nghien 
Cliu tien hanh thiet ke giao dien ciia cong cu 
GIS bao gom hai phan sau: 

- Phan ban do- Day la phan chiia dyng cac 
chiic nang lien quan den thao tac dii lieu tren 
nen ban do, 

- Phan dii lieu khi tuong, dich ta. Day la phan 
chiia dung cac chiic nang quan ly dii Iipu khi 
tuong, dich ta dudi dang bang trong hp quan 
tri CO sd dii lieu khong gian. 

Xay dyng chu^ nang cua cong cu mo phdng, 
dy bdo dich ta tren dia ban Tp. Ha Noi 
Cdng nghe phat trien cong cu GIS dya tren 
cac tieu chi sau- (I) la he thong raa nguon md, 

(2) Ho tro thu vipn chuan dii lieu khdng gian, 
(3) cd kha nang thiet lap va hien thi ban do, 
(4) giao dipn de hieu chinh theo ngudi dimg, 
ho tra chiic nang truy xuat va quan ly co sd 
dii li§u khong gian va thuoc tinh, (5) Toe dp 
truy xuat nhanh 
Tren co sd cac tieu chi de ra, cimg vdi phan 
tich yeu cau he thong, nghien ciiu da lua chgn 
cac cdng nghe sau de xay dung cong cu: Hp 
quan tn co sd dii lieu khdng gian raa nguon 
md PostgreSQL/PostGIS va Gdi thu vien lap 
trinh DotSpatial duac viet tren nen tang .NET 
4. Ket qua lap trinh cong cu GIS vdi giao dien 
va chiic nang dugc the hien tir Hinh 4 va 
Hinh 5. 

Thir nghiem cong cu GIS trong m6 phong, 
dy bao dich ta trln dia ban Tp. Ha Noi 
Sau khi hoan tat khau lap trinh, nghien ciiu 
tien hanh kiem tra miic dp hieu qua ciia cong 
cy GIS trong mo ph6ng, du bao dich ta tren 
dia ban Tp. Ha Noi. Du lieu gia dinh la cac 
thang trong nam 2015 Cong thiic du bao ca 
so mic td k^ thira tit myc tren. Thii nghiem du 
bao so ca mac ta tren dia ban Tp. Ha Noi cho 
thay toe do tinh toan nhanh va do chinh xac 
cao (Hinh 6). Vdi ket qua nay, dara bao co the 
phat hanh cdng cu GIS den ngudi sir dyng 
KET LUAN VA KIEN NGHI 
Trong suot thap ky vira qua, viec iing dyng 
GIS trong y le da dugc thiet lap tirng budc 
vting chac dac biet trong vipc giara sat cac 
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benh co vec to truyen benh tir dgng vat lay 
sang ngudi va nhung benh cd o thien nhiSn 
[10]. GIS khong chi dan thuan cimg c ^ dii 
lipu raa c6n cung cap each tiep can va qudn 
ly, phan tich thdng tin tot ban [2]. 
Qua trinh thyc hien nghien cuu da hoan thanh 
duoc rauc tieu de ra vdi ket qua dat duoc bao 
gora (1) Lya chgn dugc mo hinh hoi quy cho 
dich ta. (2) Tiiiet ke giao dipn, chiic nang cua 
cong cy md phdng tren cong nghp GIS dap 
img yeu cau dy bao dich ta tren dia ban Tp 
Ha Noi; (3) Dong thdi, thii nghiem, danh gia 

miic dp hieu qud ciia cong cy GIS trong mo 
phdng, du bdo dich td tren dia ban Tp. Hd N î 
tiieo cac du lieu gid dinh trong tuang lai. 
Vdi ket qua dgt dugc, cho thay each tiep can 
GIS la phugng phap phu hop, hipu qua dap 
ling yeu cau dat ra cua bai toan mo phdng, du 
bao dich ta tren dia ban Tp. Ha Npi Ap dyng 
trien khai cong cy ndy hiia hen se lam tang dp 
chinh xac, giam thieu cac sai so trong mo 
phdng do kha nang vi phgm cac gid dinh/ ySu 
cau cua rao phdng thong ke phi khong gian 
tmyen thong. 

WiBhl- Mo phdng phdn tich diem nong so ca benh td thdng 2. 3,4,5 

Hlnh 3. Mo phong ket qud hoi quy OLS cua cdc thdng 3. 4.5,6 

m -•—^~^-

s.t.: 

-r-; 

" t i - " - "™-

T~ 
Hinh 4. Giao dien cong cu GIS cho phan du lieu khi luang. dich td vd bdn do 
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J 
Hinh 5. Cau trdc cdc bang dir lieu trong he qudn tri PostgreSQL/PostGIS vd giao dien ddng nhdp 

' w it M 'I-i i- O f. 

^nh 6. Giao dien phan mo phong bandova dulteitcahenh 
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SUMMARY 
ESTABLISHMENT OF TOOL SIMULATION FORECAST 
FOR CHOLERA BASED ON GIS TECHNOLOGV 

Le Thi Ngoc Anh'', Hoang Xuan Dau~, Nguyen Hoang Phuong^ 
Hanoi Medical University, 

'posts and Telecommunicaaons Institute ofTechnology, ^Ministry of Health 

Cholera is an infectious diseases dangerous to humans which still exists in some countries, 
especially the developing countries To actively prevent chclera affecting health, application of 
GIS in the cpntrpi and forecast of chplera outbreak is seen as a splution highly feasible, it helps the 
health sectpr at all levels have the most appropriate intervention to improve the effectiveness pf the 
prevention and contrpi of cholera. This paper prcposed establishing of simulation tools forecast the 
chplera by GIS technolpgy The results obtamed showed that the GIS approach is consistent and 
efficiency method to meet the requuements simulations forecast the cholera in Hanoi city 
Application of GIS in the control and forecast of disease brings an innovative approach and 
practical to determine the accuracy pf the distribution pf the disease as well as the factcrs that may 
be relevant Thus, we can analyze deeply the outbreak, more radical to prevention disease more 
effective 
Keywords: Spatial analysis, forecast model, GlSm health, cholera forecast, simulation 
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