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XAY DUNG WEBGIS CANH BAO MUC PQ O NHIEM
KHONG KHi KHU VUC HA NOI

Lé Thi Thu Ha, Lé Thi Vui, Ngé Dinh Ldc,
Nguyén Vin Khanh, Nguyén Hoang Long, Nguyén Tién Toan
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
Ha Néi nhitng nam gan ddy thuwong xuyén xudt hién tinh trang 6 nhiém khéng
khi vuot nguong dang bao dong. Voi mdt do giao thong day ddc, cdc cong truong xdy
dung moc lén lién tuc khién Ha Noi 6 nhiém khong khi rat nang. Nham tao nén mét
dia chi dép vmg nhu cau tra civu théng tin cia nguoi dimg mét cach nhanh chong, dé
dang dé nguoi din c6 dwege cdc thong tin chinh xdc va tién loi g phd véi é nhiém
khéng khi khu viee Ha Néi. Bing viéc két hop GIS va Web dé tao thanh WebGIS, ngueoi
diing sé dé dang truy cdp dwoc cdc théng tin két hop véi cdc ban do dong dé cé dwoc
cdi nhin truc quan thong qua trinh duyét. WebGlIS dwoc xay dung voi cac chuc nang
nhw tra civu thong tin 6 nhiém trong khu viee theo thoi gian thue, xdc dinh thong tin vi
tri nguwoi diing, xdc dinh thong tin 6 nhiém khéng khi vi tri nguoi dimg véi cdc diém
quan tréic khong khi cé dinh va dwa ra canh bdo é nhiém khéng khi, thong ké 6 nhiém
khéng khi theo cdc chi s6 cdc chat 6 nhiém trén khu viee Ha Ni dé tir @6 cho goi y ra
quyét dinh.
Tir khéa: WebGIS; Chat lugng khong khi; Ha Noi.
Abstract
Building WebGlIS of air pollution warning for Hanoi capital

In recent years, air pollution in Hanoi capital has regularly reached alarming
levels due to dense traffic and the abundance of construction sites at many areas. This
study aims to create an information platform in order to facilitate people in obtaining
the quick and accurate information regarding air pollution and thereby dealing with
the problem. By combining GIS and Web to form WebGlIS, users will easily access
information combined with dynamic maps to get a visual view through the browser.
WebGlIS was built with functions, including: looking up pollution information in an
area in real time, detecting user location information, obtaining user location's air
pollution information based on air monitoring points as well as air pollution warnings,
carrying out air pollution statistics based on pollutant indicators in Hanoi's area and
then suggesting decision-making.

Keywords: WebGIS; Air quality; Hanoi.

1. Mé diu thay doi tinh chit 1y, héa von c6 cua nd

O nhim moi trudng khong khi 1a  va su thay d6i nay vi pham tiéu chuan
tinh trang khong khi ¢6 xuit hién mot, mdi truong do co quan Nha nude c6 tham
mot s6 chit la hoac mot su bién doi quan quyén ban hanh, gdy tac dong c6 hai cho
trong trong thanh phan khéng khi 1am con ngudi va thién nhién [11]. Khi méi
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truong khong khi bi nhiém ban s& gy rat
nhiéu tac hai dén sirc khoe con ngudi va
cac sinh vat khac, gay bién d6i khi hau,
anh hudéng xau dén moi trudng séng trén
bé mat trai dat [1, 4]. O nhiém khéng khi
1a nguyén nhan hang dau gy ra bénh ung
thu. Ngay 17/10/2013, Té chirc Y té Thé
gidi (WHO), da xép 6 nhiém khong khi
ngoai troi la mot trong nhiing nguyén
nhan hang dau giy cac can bénh ung thu
0 nguoi. Khong chi vay, day ciing 1a tac
nhan chinh din dén tinh trang néng 1én
toan ciu, suy giam ting Ozon, mat can
bang sinh théi [2],... Bdo cdo mdi trudong
Qudc gia hang nam vé chat lugng khong
khi chi ra rang lugng bui tong (Total
Suspended Particles - TSP) va cac hat
bui lo lung trong khong khi (Particulate
Matter concentration - PM) vuogt qua
chuin Qudc gia & nhiéu thanh phd, khu
cong nghiép va cac truc dudong giao thong
dac biét tai hai d6 thi 1on 1a Ha Né1 va
thanh phd H6 Chi Minh. Nhu tai Ha Noi,
chat luong khong khi trong giai doan tir
2010 - 2013 & muc kém, s6 ngay co chat
luong khong khi AQI (Air Quality Index)
=101 + 200 chiém tir 40 - 60% tong sb
ngdy quan tric trong nam [2]. Pung trudc
thuc trang dang bao dong trén, doi hoi
phai ¢ sy vao cudc git gao cla cac co
quan chirc nang. Pdng thoi, mdi ngudi
dan nén cé nhitng bién phap phu hop dé
bao vé stc khoe cia minh.

Hién nay, WebGIS 1a xu huéng phd
bién thong tin manh mé trén Internet
khong chi dudi goc do thong tin thudc tinh
thudn tiy ma né két hop dugc véi thong
tin khong gian cung cép thong tin hiru ich
cho nguoi sir dung. Trong thuc té, di c6
cac nghién ciru xay dung WebGIS vé chat
lugng khong khi khu vuc Ha N1 va cac
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thanh phd cua Viét Nam [5, 7]. Tac gia
Lé Xuan Thanh (2015) [5], giam sat chat
lugng khong khi sir dung anh v¢ tinh cung
cip cac tham sb quan trong dé tinh toan
va dua ra ddnh gia vé chét lugng khong
khi theo tidu chuan trong nudc va tiéu
chuin qudc té. Viéc st dung anh vé tinh
dé tinh toan, giam sat chat luong khong
khi 1a hudng di mdi, giai quyét khé khin
khi s lugng céc tram quan tric it va kinh
phi lap dat cac tram quan tric 16n nhung
¢4 han ché 13 d6 chinh xac cua dir liéu
kém, dir li¢u khong phai 1a dir lidu thoi
gian thyuc. T4c gia [7], danh gia chit lugng
khong khi, kiém soat cac nguon 6 nhidm
cling nhu xay dung cac kich ban giam
thiéu 6 nhiém tir s6 liéu quan trac thyuc té
cua Ha No6i vdi mang ludi quan trac chi
6 trén 10 tram so véi 70 tram theo thiét
ké. Trong ) nay cé 4 tram dugc lép dat
cam bién (sensor) cta Nordic Technology
House Co.,Ltd, Thai Lan va ban giao cho
cong ty ESRI Viét Nam khong kém theo
phan mém xir 1y s6 liéu. Do vy, nghién
ctru nay st dung hé thong ma ngudn va
server ctia ESRI dé xur ly dit liéu quan tric
khong khi tir sensor va dua lén website
thir nghiém, ddng thoi thanh 1ap ban d6 6
nhiém khong khi ctia Ha N@i tir nhitng dit
lidu nay. Cac nghién ctru c6 phan han ché
la phia nguoi dung cua trang Web chi xem
céc thong tin vé hién trang phan bd cia
chat lugng khong khi, dir liéu dwoc thu
thap va xu ly vé chét lugng khong khi &
mot thoi diém da qua, véi sé luong diém
han ché va mang tinh danh gia tic dong
moi truong, thong tin khong mang tinh
hién thoi.

V61 nghién ctru nay nhom tac gia da
xay dung co s¢ dif liéu (CSDL) GIS vé
chat lugng khong khi qua céc chi sé thu
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thap truc tiép cta 32 tram quan trac khu
vuc Ha Nbi, két hop véi ngén ngtr 1ap
trinh Web da xay dung thanh cong trang
WebGIS véi cac chiic nang nhu tra ctru
thong tin 6 nhiém trong khu vuc theo thoi
gian thuc, xac dinh thong tin vi tri nguoi
dung, x4c dinh thong tin 6 nhiém khong
khi vi tri nguoi dung v6i mbi quan hé
diém quan trac ¢6 dinh, bo dit liéu quan
trac khong khi cb dinh 32 diém duogc cp

nhat thuong xuyén theo thoi gian thuc va
dua ra canh bao 6 nhiém khong khi, thong
ké 6 nhiém khong khi theo céc chi sb cac
chat 6 nhiém trén khu vuc Ha Noi dé tir
d6 cho goi y ra quyét dinh trén co so d6
co6 nhirng bién phap phong ngura hi¢u qua
néu 6 nhiém khong khi & mic canh bio,
nham han ché t6i da nhat anh huéng cua
6 nhiém khong khi dén stc khoe va cude
song ctia mdi ngudi dan.

Bdng 1. Vi tri cua cdc diém quan trdc

STT Tén Tram Vi tri Toa D¢ X| ToaDo Y
1 | Thanh Cong Cong vién ho Thanh Cong 21.0197 | 105.8147
2 |Tén Mai UBND Phuong Hoang Van Thy 20.9883 | 105.8549
3 |KimLién Mém non Kim Lién 21.0074 | 105.8358
4 |Pham Van Béng 36A Pham Vin Béng 21.05 105.782
5 | Tay M6 Tay M4, Nam Tir Liém 21.0058 | 105.7485
6 |My Binh Cong ty Dién lyc Nam Tir Liém 21.0269 | 105.7731
7 |Hang Pau CA phudong Hang M2 21.0399 | 105.8473
8| Minh Khai - Béc TirLiem | Do FPhuong Minh Khal, quanBlc| o, o5 |15 74

Tu Liém
9 |Pam Trau - P. Bach Ding Trudong mam non Bach Ding 21.0119 | 105.8644
1o | D01 Binh-X.DOiBinh - H. 1oy 13 Doi Binh 20.6486 | 105.8204
Ung Hoa
: . .. |Nhavan héa thén Xa Cau, Quang
11 |Quang Phi Cau - H. Ung Hoa Phii Ciu, Ung Hoa 20.7793 | 105.7851
12 | Van Pinh - H. Ung Hoa UNBD Thj trin Van Pinh 20.7339 | 105.7703
13 g;*niruc -P.DiénBien - Q-Ba |15\ phuomg Dign Bién, Bainh | 210327 | 105.8329
14 |Phuong Tt Lién - Q. Tdy Ho | Truong man non T Lién, Tay HO | 21.0639 | 105.8338
15 ;uﬁKhn“‘mg Trung - Q. Thanh | 1. o mim non Khurong Trung 20.9949 | 105.8167
. . Trung tAm giao lwu van héa Phé c6 -
16 |Dao Duy Tir 50 Dao Duy Ti 21.0354 | 105.8529
17 |Pong Kinh Nghia Thuc Trung tam théng tin van hod HO 21.032 | 105.8515
Guom - Hoan Kiém
g |Cung thicunhi HANOI-Ly 30 o ppii g 21,0284 | 105.8556
Thai To
19 |CauDién- Q. Nam Tir Liém | UBND Phudng Ciu Dién 21.0398 | 105.7652
20 |KDT Tay Ho Tay Khu d6 thi THT - Biic Tir Liém 21.0563 | 105.7974
KDT Phép Van - X. Ta Hi€p - | Tru s¢ cong an xa Tu Hi¢p - Thanh
21 | 5 Thaoh T - 20.9481 | 105.8493
22 | Van Quén - Q. Ha Pong Trudng THCS Vin Yén 20.972 | 105.7856
23 | An Khanh - H. Hoai Dirc UBND xi An Khénh - Hoai Dirc 21.0024 | 105.7181
24 | Van Ha - H. Dong Anh zrlfh‘mg mam non Van Ha -Bong | 1 1496 | 1959159
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STT Tén Tram Vi tri Toa Py X| ToaDo Y

25 |Véng La - H. Pong Anh Nha vn hoa thon Sdp Mai, Vong La | ) 1105 | 1057605
- Dong Anh

26 |Kim Bai - H. Thanh Oai UBND TT Kim Bii - Thanh Oai 20.858 | 105.7656
27 [Sai Son - H. Qudc Oai Tram v t& xi Sai Son - Quoc Oai 21.0167 | 105.6478
28 |TT. Lién Quan - H. Thach Thit | UBND TT Lién Quan - Thach That 21.056 | 105.578
29 |TT. Chiic Son - H. Chuong My |UBND TT Chiic Son - Chwong My | 20.92 | 105.7123
30 |TT. Xudn Mai - H. Chwong My | UBND TT Xuan Mai - Chuong My | 20.8994 | 105.5773
31 |X. Thanh Xuan - H. S6c Son | UBND x& Thanh Xuén - Soc¢ Son 21.2287 | 105.7583
32 |TT. Séc Son - H. Séc Son UBND thi trin S6c Son 21.2575 | 105.8514

2. Chuin héa dir li¢u va xay dung
hé thong

2.1. Chudn héa di ligu

Chi s6 chat lwong khéng khi (AQI)
1a chi sé duoc tinh toan tir cac thong sb
quan tric cic chat 6 nhiém trong khong
khi, nhdm cho biét tinh trang chat luong
khong khi va mirc d6 anh huong dén st
khoe con nguoi, dugc biéu dién qua mot
thang diém [1].

AQI dugc tinh toan bao gdbm AQI gioy
va AQI ngay. S6 liéu sir dung dé tinh toan
13 gi4 tri quan tric trung binh 1 gid, trung
binh 8 gio va trung binh 24 gio. AQI tinh
toan cho timg tram quan tric khong khi
tu dong lién tuc trong moi truong khong
khi xung quanh. Méi tram, AQI dugc tinh
cho ting thong sd, gia tri AQI cudi cling
1a gia tri 16n nhat trong cac gia tri AQI

I, -1
A 1 _ i+1
or. = BP,, —BP,

i+1

I

ctia moi thong $6. AQI duoc tinh toan dua
trén 5 chat 6 nhiém chinh, bao gém: Ozon
mat dat (O,), 6 nhiém hat (bui PM,

M, ), cacbon méndxit (CO), luu huynh
d10X1t (S0,) va nito dioxit (NO,) [1].

S6 liéu dé tinh todn AQI gio la gié tri
quan trac trung binh 1 gid. Di voi thong
s0 PM  va PM,  do khong c6 quy chuan
trung b1nh 1 gib’ nén st dung phuong
phap Nowcast do Cuc Bao v€ mdi truong
Hoa ky phét trién. Nowcast 12 gia tri trung
binh ¢6 trong s6 dugc tinh toan tir 12 gi4
tri trung binh 1 gio gan nhit so véi thoi
diém tinh toan.

Dé tinh todn AQI gio trwde hét tinh
gid tri AQIh ciia tirng thong so (AQIx)

Gi4 tri AQIh cia cic thong sé SO,
CO, NO,, O, duogc tinh toan theo cong
thuc 1, gid tri AQIh cua cac thong 5O PM,,
PM, ; duoc tinh todn theo cong thirc 2:

(C,—BF)+1; (Cong thic 1)

=1
A 1 — i+l i
or, BP,, —BP

i+ i

Bing 2. Cdc gid tri BPi d6i vdi cdc thong so

(Nowcast, —BF)+1, (Céng thirc 2)

; | Gia tri BP. quy dinh doi véi tirng thong s6 (Pon vi: pg/m?
i 0.(1h) | O,(8h) Cco SO, NO, PM,_ | PM .
1 0 0 0 0 0 0 0 0
2 50 160 100 10.000 125 100 50 25
3 100 200 120 30.000 350 200 150 50
4 150 300 170 45.000 550 700 250 80
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i I Gia tri BP, quy dinh doi véi timg thong s6 (Pon vi: pg/m?®
i 0,(1h) | 0,8h) Co SO, NO, [ PM, [ PM,,
5 200 400 210 60.000 800 1.200 350 150
6 300 800 400 90.000 1.600 2.350 420 250
7 400 1.000 - 120.000 2.100 3.100 500 350
8 500 >1.200 - >150.000 | >2.630 | >3.850 | >600 >500
Ghi chu: - Thong s6 SO,, NO, va CO: gia tri

- Tinh toan AQI gi¢ (AQIh) cua O,
st dung gia tri BPi cho O, (1h)

- Tinh toan AQI ngay (AQId) cua O,
str dung gia tri BPi cho O, (1h) va O, (8h)

Gia tri AQI gio tong hop: 1a gia tri
16n nhit AQIx cua cac thong sb

Tinh toan gia tri AQI ngay (AQId)

Cong thiic tinh todn AQI tuong tu
cong thirc tinh toan AQI gio. Tuy nhién s6
liéu d4u vao dé tinh toan AQI ngay nhu sau:

- Théng sb PM, va PM
trung binh 24 gio.

: gia tri

- Thong sb O,: gia tri trung binh 1 gio
16n nhat trong ngdy va gia tri trung binh 8
gio 1on nhat trong ngay.

trung binh 1 gio lorn nhat trong ngay.

Gié tri AQI ngay tong hop: 1a gia tri
16n nhat AQIx cua céac thong sd.

Quy dinh mai vé cach tinh AQI cua
Viét Nam dugc cac chuyén gia danh gia
cao. Sau khi dugc Téng cuc Moi truong
ban hanh, cic co quan, td chirc tai Viét
Nam str dung Hudng dan tinh toan va cong
b6 VN_ AQI trong viéc cong b thong tin
chét luong khong khi cho nguoi dan [12].

Theo Hudng dan ki thuat tinh toan va
cong bd chi sé chit luong khong khi Viét
Nam [12] (VN_AQI), chi s chit luong
khong khi cua Viét Nam c6 thang diém
tuong Ung véi mau sac dé canh bao chat
lugng khong khi va mire @6 anh hudng toi
suc khde con nguoi, cu thé:

Bing 2. Bing gid tri AQI va ddnh gid, cinh bdo chit lwong khong khi

Chi s Danh gia Mau sac
50-100 Trung Binh
ﬁ‘\
100-150 Kém
[ AIR QUALITY INDEX |
50 100 15OEECum
200-300 R&t Xau Tim

WebGIS canh bio chét luong khong
khi hoat dong theo md hinh Client - Server
giong nhu hoat dong cua mot Website
thong thuong, vi thé hé thong WebGIS
ciing c6 kién triic ba tang (3 tier) dién hinh

Canh bao
Chat lugng khang khi tét, khdng anh hudng tdi sic khoe.

Chat lugng khéng khi & mifc chap nhan dugc. Tuy nhién, mét
56 it ngudi nhay cam vé&i 6 nhiém khéng khi ¢6 thé chiu nhing
tac dong nhat dinh t6i suc khoe.

Nhiing ngudi nhay cam cé thé gap phai cac van dé vé sic
khée. Nhirng ngudi binh thugng it ¢6 kha nang bj anh huéng.

Nhitng ngudi binh thuding bat dau co cac anh hudng tdi sire
khée. Nhitng ngudi nhay cam cd thé gdp nhitng van dé sic
khoe nghiem trong han.

Canh bao anh huéng tdi siic khde: moi ngudi ¢6 thé bi anh
hudng tdi sire khoe nhiéu han.

Canh bao khan cap vé sirc khde: Moi ngudi ¢ thé bi anh

hudng nghiém trong t6i stic khoe.

ctia mot ing dung Web thong dung. Kién
trac 3 tier gdm co ba thanh phan co ban
dai dién cho ba tang: Client, Application

Server va Data Server
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Thoéng tin mo ta kha

: Xic dinh kha nang nang hd trg ciia Web
Chent & — cia Web server — server
Client 5. Lay anh ban 6
Client — Lay ﬂ‘i‘;g tinvi

Click chuét

1én ban dé Gtri yéu cau

Client

Léiy mb ta 16p ban
: o

Mb ta vé 16p ban
: —> d6 dwrge chon

Hinh 1: So dé kién triic WebGIS va Cdc dang yéu cdu tir phia Client

Theo yéu ciu nghi€p vu cua hé
thong, CSDL WebGIS canh bao chat
luong khong khi can c6 la:

» Dt liéu khong gian: la dir liéu
dang raster, hodc vetor dugc st dung lam
nén va dinh vi trén ban d6 6 nhiém khong
khi khu virc Ha Noi.

- Dit lidu diém quan tric chat luong
khong khi

- Dt liéu vung hanh chinh khu vuc
Ha Noi

v Y

- Dt liéu duong giao thong trong
khu vuc

» Dit lidu thudce tinh

Dit liéu thudc tinh luu trit céc s6 liéu
mo ta cac dac trung, tinh chét,...cua d6i
tugng nghién ciu. O day dir liéu thude
tinh 13 s6 liéu ndng do cac chit 6 nhidm
khong khi do duoc tai cac diém quan tric
trén dia ban Ha Noi.

nekh tdistrict

¢ idDistrict : int(11)

name . varchar(20)

: address : varchar(100)

latitude : varchar(10)

o »o4 tdailystat
@ idDailyStat : int(11)
[ name : varchar(20)
data : varchar(255)

@ longtitude : varchar(10)
# aqgi:int(11)
2 agiText : varchar(50)

Mo oot dailyaqi
| ¢ idDailyAqi - int(11)
| name : varchar(20)
5 data : varchar(255)

5 temp : varchar(20)

1 humid : varchar(20)
# idDailyStat : int(11)

# idDailyAqi : int(11)

»

Hinh 2: M6 hinh quan hé trong CSDL
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Nghién ciu hién ké thia su
dung nguén CSDL cé sin tir trang
moitruongthudo.vn, dit li€u quan tréc
duoc cap nhép lién tuc trong vong 1 gio.

2.2. Cong nghé sw dung

» Thu vién AXIOS: AXIOS 1a mét
HTTP client dga dugc phat trién trén doi
tugng JAVASCRIPT Promise, né c6 thé
su dung trong céc tmg dung font-end Vue.
js, React, Angular,... Str dung AXIOS dé
dang gui di céc request HTTP bat dong bo
dén cac REST endpoint va thuc hién cac
chic nang CRUD.

Trong nghién ctru thu vién AXIOS
dung dé 1dy dit liéu thoi gian thuc tir trang
moitruongthudo.vn vé GIS. Dit liéu quan
trdc lién tuc thay doi theo thoi gian va
dugc cap nhép lién tuc trong vong 1 gio.

Mot CSDL thoi gian thuc 1a mét h¢
théng CSDL trong d6 su dung thoi gian
thuc dé xtr Iy khéi luong cong viée cho
céc bai todn dang co thay doi lién tuc vé
dit liéu nhu thoi tiét, khi hau,... Xu ly thoi
gian thuc ¢ nghia 1a mdt giao dich dugc
xtr ly du nhanh va cho két qua phan hoi va
co tac dong ngay lap tuec.

Ung dung cta CSDL thoi gian thuc
chat lugng khong khi c6 rat nhiéu nhing
tién ich glup cho ca nguoi quan ly cling
nhu céc t6 chirc, ngudi dung ¢6 thé nim
bat kip thoi viéc thay doi dir liéu quan
trac khéng khi mot cach lién tuc, nhanh
chong, n6 giup cho viéc phan tich, canh
béo kip thoi va phan anh céc thay doi gan
nhu ngay lap tac.

» Thu vién React]S: React]S 1la
thu vién JavaScript phd bién nhat dé
xdy dung giao dién nguoi dung (UI).
React 1a mot thu vién GUI nguén mo
JavaScript tap trung vao mot diéu cy thé;
hoan thanh nhi€ém vu UI hi¢u qua. N6
dugc phan loai thanh kiéu “V” trong mo
hinh MVC (Model-View-Controller).

» Thu vién Leaflet: Leaflet 1la mot
thu vién JavaScript md ngudén mé dung
cho viéc xay duyng mot rng dung map cd
tinh tuong tac.

2.3. Xdy dung hé thong

> Yéu cau ngudi dung

Xay dung Website canh bao murc do
6 nhiém khong khi cua khu vuc Ha Noi
phai thuc hién dugc cac chuc nang sau:

- Churc nang bién tap, danh cho nguoi
bién tip c6 thé cip nhét cc trang thai
bang céc thao tac truc tiép trén ban do.

- Chtre nang xem thong tin danh cho
nguoi st dung dich vu cé thé biét duge
tin tuc, trang thai cac vi tri, cac muc do
6 nhiém khong khi tai mot sé khu vuc,
cling nhu 14 cac diém c6 mirc d6 6 nhiém
nghiém trong.

- Chtrc ning hién thi thong tin phai
néu 10 toa do, tén trang thai, cac thong tin
vé chi s6 6 nhiém khong khi ctia cac diém
do trén ban do

Di chuyén ban 68

Ng i diang

Cép nhdp dif liéu

oN

L

Server

Hinh 3: M6 hinh use case ngwoi dung va
Server
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Biéu dd hoat dong

Ngurén sir dyng Trang giae dién Database
+
i didm tron o Ve i di chuyén bdn di

Nghién ciru

Nt sirding Ty giaw dign

¥

Click chugt 18n 1 diémtrén | | | Yéuchu phangto thu nhé bin
ban db a8

Database

1 l \.‘ [PrE————— |

Zoom In va Zoom Out 48 Trdwis kit qui /
phong 1o thy nhé ban 8o

Hinh 4: Biéu dé hoat dpng chirc ning di
chuyén bdn do

j —

Tré vE thng tin chi 68t chi 53 Trd vé két qud /
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Hinh 6: Biéu dé hoat dpng chirc ning xem
thong tin khu vuc

Hinh 7: Biéu dé hoat djng chirc ning xem
thong tin chi tiét khu vue dwogc chon

Nguéi sur dung Trang giao dign Database

—

Tra vi thng tin chi tiét v chi
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Hinh 8: Biéu dé hoat dpng chirc ning xem
thong tin thong ké nong do

3. Két qua

3.1. Giao dién trang chu

Nguroi sir dung Trang giao di¢n Database
+
Xam thing tin nbng dg —-4 "““"N’“:"";'::““ tin Xem thang

+
i chu xem théing tin
tin chi s Chi sd } |
l l P Kim tra yéu ciu

Trd ve thang tin chi tidt vé Tré v két qui
chi 8 ciia khu wyre

Hinh 9: Biéu dé hoat djpng chirc ning xem
thong tin thong ké vé chi so

Trang Web duoc xiy dung hoan chinh véi giao dién trang chii hién thi ban d6
canh bao muc do 6 nhidm cua cac diém quan tréc trén dia ban thu d6 Ha Noi. Giao dién
trang chi bao gdm: thanh menu, hién thi dit liéu bén trai va ban d6 bén phai.
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Hinh 10: Man hinh chinh cua trang WebGIS
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Nghién cuu
3.2. Giao dién trang nong dp

Pay la trang biéu dién thong ké vé
ndéng d6 qua 30 ngdy gan nhét cia céc
diém quan tric noi thanh Ha Noi.

Kim Lién

Hinh 11: Giao di¢n trang nong dé
3.3. Giao dién trang chi sé

Pay la trang biéu dién théng ké vé
chi s6 qua 30 gio gan nhat cua cac diém
quan trac ndi thanh Ha Noi. Vi du chon
diém do Kim Lién, Png Pa.

 Chon diém do.

Kim Lién

Hinh 12: Giao dién trang chi s6

3.4. Giao dién lwa chon khu vuc
muon xem théng tin

Theo co s6 dit liéu cua 32 diém quan
tric trong khu vuec Ha Noi, chiing ta ¢ thé
chon diém c6 mdi quan h¢ vdi dia danh
minh quan tdm dé tra ctru thong tin vé diém
quan tric va cac chi s6 chat luong khong khi
ciing nhu canh bao chat luong khong khi.
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Bo chon

Hoan Kiém

Thanh Cong

Tan Mai

Kim Lién

Pham Van bong

Tay Mo

My Binh

Hang bau

Chi cuc bao vé mbi truéng

Minh Khai - Bac Tir Liém

Pam Tréu - P. Bach Déang - Q. Hai Ba Trung
Doi Binh - X. Dgi Binh - H. Ung Hoa

Quang Phu C4u - H. Ung Hoa

Vén Binh - H. Unhg Hoa

Lé Tryre - P. Bién Bién - 0. Ba Binh

Hinh 13: Hinh dnh lya chon cdc diém
quan trdac

3.5. Hinh dnh thé hién chi tiét cia
diém quan tric va vi tri ngwoi ditng

Thé hién chi tiét céc thong tin vé& mirc
d6 6 nhiém khong khi ctia cac diém quan
tric. GOm ¢6 tén dia chi, chi sb AQI, do
am va nhiét do.

Lién Quan — Thach That
AQl: 33
@ 06 2m & Nhigt a6
82.3% 29.6°C

*

Hinh 14: Hinh @nh biéu dién chi tiét thong
tin ciia khu vuc
Hé thdng hoi c6 cho phép truy cap tdi
vi tri nguoi dung khong néu nguoi ding
cho phép hé thng s& hién thi vi tri cia
nguoi ding 1én ban db.

Wi tri cia ban

Hinh 15: Hinh dnh hién thj vi tri ngwoi
ding
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Nghién ciru

Hinh 16: Hinh dnh thong bdo khodng cdch ciia vi tri ngwoi ditng t6i diém quan tric gan nhit

Khi nguoi dung truy cap dén vi tri
ctia nguoi dimg, hé thdng sé& tinh khoang
cach tir vi tri ngudi dung téi tram quan tric
gin nhit va tra vé 1 dong thong bao phia
dudi thanh header. Trén giao dién Hinh 16
s& cho biét cac thong tin vi tri nguoi dung,
khoang cach cta vi tri ngudi dung dén
diém quan trac gan nhat né, hién thi thong
tin chi tiét vé mic do 6 nhiém khong khi
cta diém quan tric duoc tra ciu, gdbm c6
tén dia chi, chi s6 AQI, d6 4m, nhiét do va
théng tin canh bao anh dén nguoi dung.

4. Két luan

Vé6i két qua dat duoc 1a xdy dung
thanh cong WebGIS canh bdo mic d6 6
nhiém khong khi khu vgc Ha Ngi. Trang
WebGIS xay dung véi CSDL dia ly truc
quan chi tiét vé khu vuc, d& str dung, dir
liéu canh bio muc d6 6 nhiém khong
khi khu vuc Ha Noi luén dugc cép nhat
thuong xuyén trong ngay da gidp cung
cap cac thong tin quan trong dé canh bao
ra quyét dinh cho ngudi dung nhiéu thong
tin quan trong vé 6 nhiém khong khi khu

vuc dé tir d6 c6 giai phap giam thiéu anh
huong ctia 6 nhiém khong khi dén st
khoe va cac hoat dong khac. V&i két qua
dat duoc, g6m ¢6 mot s6 chirc nang:

+ Hién thi cac chi s6 AQI murc d6 6
nhiém khoéng khi cia céc diém quan tric
va dugc cép nhap theo ting gio;

+ Lay duoc vi tri ngudi ding

+ Do dugc khoang cach tur vi tri
ngudi ding tdi diém tric quan gan nhat

+ Pua ra dugc canh bao muc do 6
nhiém khong khi tai vi tri ngudi ding theo
diém quan trac gan nhat

+ Théng ké duoc néng do theo 30
ngdy gan nhét bang biéu dd

+ Théng ké duoc chi s theo 30 gio
gan nhat bang biéu do.

Pé trang WebGIS dugc ung dung
trong thuc té can c6 cic nghién ciru thém
vé thanh 1ap cac ban db phan bd 6 nhiém
khong khi va co cac tich hop vi tri nguoi
ding dé tir 46 gia tang hiéu qua canh bao
6 nhiém khong khi cho ngudi dung.
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Nghién cuu

Loi cam on: Nghién cuu nay dugc
hd tro va sir dung sb liu tir dé tai nghién
ctru khoa hoc sinh vién Truong Dai hoc
Tai nguyén va Moi truong Ha Noi nam
hoc 2020 - 2021 “Xay dung WebGis canh
bdo mikc do 6 nhiém khéng khi khu vuec
Ha Néi”. Két qua nghién ctru ¢6 thé lam
tai liéu kham thdo trong gidng day cac
mon vé tng dung cong nghé thong tin
trong linh vuc tai nguyén moi truong.
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