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3. System Design and Architecture 
The system involves the actual development of the web-based application in such a way that the 
can 2s5ess the system from anywhere in the world and visualize potential landslides in the munici 
The system primarily comprises of the creation of a flexible system's architecture ensuring theanty. 
of future adiustment, modification and corrections if required to scale up. A user-friendly interfacn 
been developed. Moreover, a PostgresQl database integrated with Kobo was applied to efficientlyhandi 
the anticipated huge data volumes. The system has been built using a combination of Postgres Datab 
with Python (Django) to manipulate and process the data received at the backend, REST framework fo 
Application Programming Interface (API), development, HTML, CSS, and JavaScript (ReactuS) for frontend 
development, and Maplibre for mapping frontend with Geoserver for map data service. 

The system architecture for Geo-Alert has now served as the basis for defining the application structure 
functionality, data input and management, and overall development (Figure 1). 

SCM 

Openeather 

Weathertbt 

Technical Stack 

Server: VPS server 

webhoo 

reatime chmate data 

(p regves! 

Dutd A deoioy 

APIs: RESTful API 

Qango bkend 

Web Server: Nginx 

A 

Operating System: Ubuntu Server 22.04.2 LTS 

Web Backend: Python (Django) app 

celery beat 

Database: PostgreSQL with PostGiS extension 

backend API servce 

Build & Test: Github Actions, Jenkins 

HTTP API response 

websever 

Version control and Issue Tracking: GitHub Private Repository 

posgresa 
database 

messaoe broker 

Figure 1: System Architecture Diagram for LEwS 

The system applies a technology stack of Postgres Database with Python (Django) backend, REST framework 
for APl development, HTML, CSS, and JavaScript (React/S) for frontend development and Maplibre for mapping 
frontend with GeoServer for map data service. Rechart JS has been used for data visualization. The latest and 
stable open-source tools and libraries are incorporated in the flexible libraries as and when required: 

2 

Web Frontend: React JS, HTML, CSS, Maplibre (Web Mapping) 

Statc 

frontendd assets 

backuos & obect storage 

ternet 

reguest 
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Data Analysis, Threshold Rainfall Algorithm and Configuration The nroiect team conducted an in-depth analysis of various datasets including historical landslide data, climate information, and geological along with hydrological factors to trigger landslides. Freely available from OpenWeather, Weatherbit and the DHM are processed and integrated into the system. 

15 

Qy correlating historical landslide data with different influencing factors an algorithm for the developed sinfall threshold model has been written in the PYTHON programming at the back-end for data processing. The algorithm processes the data received at the server and allows to visualize of the state of threshold eainfall at the front end. The dashboard allows the visualization of accumulated and sub-hourly rainfall and soil moisture content at sub-hourly, hourly, and daily intervals. It also enables the comparison of real-time rainfall data versus and forecast one within the analytics section. When rainfall exceeds the threshold Value, a signal will pop up and an alert message will be generated indicating the likelihood of the landslides. 

Y=155-0.6°5days anticedent Rain 

A 

Threshod Rain Watch & Anatysis) 

500 

C 

Repon of High Probability of Landsiiding 

Region of Low Probability of 

Figure 2: A: Threshold Rain Model, B: The Home page of Dashboard, and 
C: Visualization of exceedance of rainfall that could trigger landslides. 

The integration of real-time from the stations and forecast from the DHM and the data obtained from multiple sources, including OpenWeather, Weatherbit has facilitated the dynamic display of current as well as forecast weather conditions and potential slope failures. The web portal offers a real-time visualization of rainfall intensity, accumulated antecedent rainfall, and soil moisture behavior in response to rainfalI along with other interactive map displays through filtering options, and concise progress and beneficiary Summaries. Rechart JS has been used for the data visualization. In the web-based Dashboard, users are able to assess historical weather data and compare them with real-time observations to monitor trends and potential landslides areas. 

3 

Inese teatures collectively provide a comprehensive understanding of the Geo-Alert Tool and highlight its idjor components such as the Home page, Analytics, Visualization and Instrumentation. The dashboard dlso shoWcases details about landslides, municipal characteristics related to the demographics and its landslide susceptibility map. 



ww
w.

fee
d.c

om
.np

 Em
ail:

 
Te

lep
ho

ne
: 

+97
7 

1 
54

48
93

8 

GPO
 

Box
: 

12
75

6, 

Ka
thm

an
du

 

Jh
am

sik
he

l, 
La

litp
ur-

2, 
La

litp
ur;

 For
um

 for 
En

erg
y and 

En
vir

on
me

nt 

De
ve

lop
me

nt 

(FE
ED

) P.
 

Ltd. 

C
on

ta
ct

: 
2 

not 

ne
ce

ss
ar

ily
 

ref
lec

t the 

vie
ws

 of
 

USA
ID or

 
the 

Un
ite

d 

Sta
tes

 

Go
ve

rn
m

en
t. 

1 

or
 

US
AI

D.
" "Th

e 

D
isc

la
m

ie
r: 

ro
bu

st 
D

as
hb

oa
rd

. 
size

 and date
 of

 
lan

ds
lid

es)
 in

 
the 

fut
ure

 as
 

it 
hel

ps to
 

im
pro

ve the 

rai
nfa

ll 

thr
esh

old
 

mo
del 

the
reb

y 

a 

It
 

is
 

im
po

rta
nt 

to
 

ma
int

ain
 

spa
tia

l and 

tem
po

ral
 

da
tab

as
es

 

rel
ate

d to
 

the 

lan
ds

lid
es

 

(su
ch as

 
loc

ati
on

 

ex
ce

ed
an

ce
 of

 
thr

es
ho

ld rain
 and the 

lik
eli

ho
od

 of
 

lan
ds

lid
ing

 is
 

hig
h; 

The 

da
sh

bo
ard

 can be
 

fu
rth

er 

eq
uip

pe
d wit
h the bee
p 

ale
rt 

fea
tur

e 

wh
ere

ve
r the 

sys
tem

 

de
tec

ts the 

and 
Ne

ela
ka

nth
a 

M
un

ici
pa

lit
y: 

re
co

m
m

en
de

d tha
t the 

ser
ve

r and its de
ve

lop
 the 

ap
pl

ica
tio

n in
 a 

mo
re 

eff
ec

tiv
e way 

in
 

the 

fut
ure

 are 

list
ed

 

be
low

: 

co
ns

id
er

at
io

ns
 te

 
de

ve
lop

 

rob
ust

 and 

rel
iab

le 

too
ls and 

m
eth

od
ol

og
ies

. 

Som
e of

 
the 

to
 

un
de

rst
an

d the 
da

sh
bo

ard
 

eas
ily

, 

dis
sem

ina
te the ear
ly 

wa
rni

ng
s and take

 

ne
ce

ssa
ry 

act
ion

s for 

4.
 

Re
m

ar
ks

 
de

cis
io

n-
m

ak
in

g 
pro

ce
ss.

 too
ls. 

Tr
ain

ing
 ap

pl
ica

tio
n.

 
int

eg
rat

ion
, and 

reg
res

sio
n 

tes
tin

g hav
e 

bee
n 

em
plo

ye
d to

 
ens

ure
 the 

de
liv

ery
 of

 a 
sta

ble
 and 

fun
Ct

ho
na

l 

rig
oro

us
 

tes
tin

g, Te
stin

g, 

Fe
ed

ba
ck

 and 

Tr
ain

ing
 to

 
the 

Use
rs 

off
ers

 a 
de

dic
ate

d 

sec
tio

n of
 

thr
esh

old
 

mo
nit

or
ing

, 

dis
pla

yin
g the 

est
ab

lis
he

d 

rai
nf

all
-la

nd
sli

de
 

thr
esh

old
 

mo
del

. 

pre
sen

ts 

sid
e-b

y-s
ide

 

gra
phs

 

sho
wc

asi
ng

 

for
eca

ste
d 

rai
nfa

ll and 

act
ual

ly 

ob
ser

ve
d 

one
s. The 

an
aly

tic
s page
 

FR
OM

 THE
 

AM
ER

IC
AN

 

PE
OP

LE
 

US
AIO

 

US
AI

D 
fe

ed
.pl

td
@

gm
ail

.co
m

/in
fo

@
fe

ed
.co

m
.np

 
De

ve
lop

m
en

t 

(U
SA

ID
).T

he
 

co
nte

nts
 of

 
this

 

Ge
o-A

LE
RT

 

Sy
ste

m are the sole
 

re
sp

on
sib

ili
ty

 of
 

the FEE
D Pvt

. 

Ltd
., and do

 This
 

stu
dy 

is
 

mad
e 

po
ssi

ble
 by

 
the 

su
pp

ort
 of

 
the 

Am
eri

can
 

Pe
op

le 

thr
ou

gh
 the 

Un
ited

 

Sta
tes

 

Ag
enc

y for 
In

ter
na

tio
na

l 

bo
un

da
rie

s and 

nam
es use

d on
 

this
 

map 

do
 

not 

im
ply

 

off
hc

ial
 

en
do

rse
m

en
t or

 
ac

ce
pt

an
ce

 by
 

the U
S 

Go
ve

rn
m

en
t 

fea
tur

es
 as

 
the dat
a 

res
olu

tio
n 

sho
uld

 be
 

m
ain

tai
ne

d on
 

a 
reg

ula
r 

ba
sis

; 

In
co

rp
or

ati
on

 of
 

user
 

fee
db

ac
k t

o 

co
nti

nu
ou

sly
 

im
pro

ve
 the 

da
sh

bo
ard

's 

ap
pli

ca
bil

ity
 at

 a 
wid

er lev
el un
de

rly
ing

 

in
fra

str
uc

tu
re

 

sho
uld

 be
 

pr
ov

isi
on

ed
 by

 
the Se

rve
r 

m
ain

ten
an

ce
 and 

su
bs

cr
ip

tio
n 

m
an

ag
em

en
t are the key in

 
the 

sy
ste

m.
 It

 
is

 
th

er
ef

or
e 

re
co

m
m

en
da

tio
ns

 to
 

Th
ro

ug
ho

ut the 

de
ve

lo
pm

en
t 

pro
ce

ss,
 the 

team
 has 

re
cu

rre
nt

ly
 

ad
dr

es
se

d key 

tec
hn

ica
l 

ch
all

en
ge

s and res
po

nse
. 

int
era

cti
ve

 

ma
ps, 

ch
art

s, 

inf
og

rap
hic

s and 

ph
oto

gr
ap

hs
, 

ale
rt 

me
ssa

ge
s and 

no
tice

 

bo
ard

s 

em
po

we
rs the 

use
rs inc

lud
e 

rai
nfa

ll 

int
en

sit
y, 

ac
cu

m
ul

ate
d 

an
tec

ed
en

t 

rai
nfa

ll 

am
ou

nt and 

ch
an

ge
s in

 
soil

 

m
ois

tur
e. The 

inc
lus

ion
 of

 

po
ten

tia
l loss
 of

 
live

s and 

pr
op

er
tie

s. 

It
 

pro
vid

es 

rea
l-ti

me
 

vis
ua

liz
ati

on
 of

 
cri

tic
al data

 to
 

trig
ge

r 

lan
ds

lid
es

 

wh
ich

 

au
th

en
tic

at
ed

 and 

ac
cu

rat
e 

wa
rn

ing
s to

 
the 

co
m

m
un

iti
es

 in
 

la
nd

sli
de

-p
ro

ne
 

are
as,

 

the
reb

y 

mi
nim

izi
ng

 

The 

Dig
ital

 

La
nd

slid
e 

Ear
ly 

Wa
rni

ng 

Sys
tem

 

(LE
wS

) 

Da
shb

oa
rd has bee

n 

des
ign

ed 

to
 

dis
sem

ina
te 

eff
ici

en
t, 

co
ve

red
 

va
rio

us are
as of

 
data

 

co
lle

cti
on

, 

m
an

ag
em

en
t, 

dis
pla

y and 

sys
tem

 

uti
liz

ati
on

 for the 

A
 

tra
ini

ng
 

ses
sio

n at
 

the 

m
un

ici
pa

lit
y lev
el was 

org
an

ize
d to

 
en

ha
nc

e 

use
rs' 

fam
ilia

rit
y on

 
the 

de
ve

lop
ed

 

fee
db

ac
k 

in
co

rp
or

ati
on

, and 

ite
rat

ion
s. 

Va
rio

us too
ls and 

me
tho

ds like 
fun

cti
on

, 
sys

tem
, 

Co
nti

nu
ou

s 

qu
ali

ty 

as
se

ssm
en

ts hav
e 

bee
n 

un
de

rta
ke

n 

thr
ou

gh
ou

t the 

de
ve

lop
m

en
t 

pha
se 

wh
ich

 

inc
lud

e 

lev
els

, arnd
 

we
ath

er 

pa
tte

rns
 are 

dy
na

mi
ca

lly
 

de
m

on
str

ate
d and 

su
bs

eq
ue

ntl
y 

up
da

ted
. The 

an
aly

tic
s 

pag
e 

In
 

the 

an
aly

tic
s 

sec
tio

n of
 

the web 

po
rta

l/d
igi

tal
 

da
sh

bo
ard

, 

gra
ph

s 

de
pic

tin
g 

rai
nfa

ll 

int
en

sit
y, soil 

mo
ist

ure
 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

