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ExECutivE SuMMARy

Air quality measurement is the foundation of air pollution management. Progressing for better air quality, 
the Government of Nepal has set the National Ambient Air Quality Standard 2012 for nine air quality 
parameters. Since 2016, the Department of Environment has installed 27 real-time-air quality monitoring 
stations throughout the country, all of which are equipped with EDM Grimm 180+ that measures PM1, 
PM2.5, PM10 and TSP. Some of these stations are also equipped with instruments that measures gaseous 
parameters.

In this report “Status of Air Quality in Nepal: Annual Report 2022”, data from 1st Jan to 31st Dec 2022 of 
PM2.5, PM10 and TSP were analyzed for 11 different stations. These 11 stations represent four out of seven 
provinces of Nepal namely Koshi, Bagmati, Lumbini and Karnali Province. The CSV formatted data were 
downloaded using Python and analyzed by basic R and various R packages (like Open Air and others). The 
raw (per minute) data was processed to calculate time average data (hourly average, daily average, monthly 
average and seasonal average). Data availability threshold of 80% was set for calculating hourly form minute 
data and daily average from hourly average. The monthly average was calculated from the daily average only 
where daily data availability was equal to or greater than 50%. The seasonal average was calculated from 
the daily average for winter, pre-monsoon and monsoon seasons only if the monthly average of at least 
two months of that season was available. For post-monsoon season seasonal average was calculated only if 
monthly average of at least one month for the season is available.

The Dhankuta air quality monitoring station of Koshi province has 288 days of valid measurement where the 
mean of daily average of PM2.5, PM10 and TSP were calculated to be 31.9 µg m-3, 41.8 µg m-3 and 75.4 µg m-3 
respectively. Out of 10 months (except May and June) with data, March was found to be the most polluted 
month and similar was the condition for pre-monsoon season. The number of days exceeding the NAAQS 
was calculated to be 98, 3 and 10 for PM2.5, PM10 and TSP, respectively.

This report analyzes data form six AQMS of Bagmati province namely-Bharatpur, Hetauda, Khumaltar, 
Ratnapark, Shankhapark and TU Kirtipur. The Bharatpur AQMS has 96 days of valid measurement where 
the mean of daily average of PM2.5, PM10 and TSP were calculated to be 63.2 µg m-3, 113.4 µg m-3 and 212.2 
µg m-3 respectively. The monthly average of only three Months-February, March and April and a seasonal 
average of only pre-monsoon season were calculated. The number of days exceeding the NAAQS was found 
to be 76, 41 and 38 for PM2.5, PM10 and TSP, respectively.

The Hetauda AQMS has 313 days of valid measurement where the mean of daily average of PM2.5, PM10 and 
TSP were calculated to be 13.8 µg m-3, 15.7 µg m-3 and 18.5 µg m-3 respectively. December was determined 
to be the most polluted month out of the ten months with data (excluding July and August) and the winter 
season's conditions were comparable. Nine days were assessed to have exceeded the NAAQS for PM2.5, while 
no days had exceeded the NAAQS for PM10 or TSP.

The Khumaltar AQMS has 243 and 254 days of valid measurement for PM2.5 and PM10 where the mean of 
daily average of PM2.5 and PM10 was found to be 38.1 µg m-3 and, 76.6 µg m-3 respectively. A monthly average 
of only eight months was calculated for this station. Out of the three seasons-pre-monsoon, monsoon and 
post-monsoon, the pre-monsoon season was the most polluted. In comparison to 42 days for PM10, 112 days 
were determined to have exceeded the NAAQS for PM2.5.

The Ratnapark AQMS has 250 days of valid measurement where the mean of daily average of PM2.5, PM10 
and TSP were calculated to be 33.3 µg m-3, 48.9 µg m-3 and 80.7 µg m-3 respectively. For this station, a 
monthly average of just nine months and seasonal average of only three seasons was determined.  Out of three 
season’s winter, monsoon and post-monsoon, the winter season was the most polluted. The number of days 
exceeding the NAAQS was found to be 101, 5 and 5 days for PM2.5, PM10 and TSP, respectively.
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The Shankhapark AQMS has 102 days of valid measurement where the mean of daily average of PM2.5, 
PM10 and TSP were calculated to be 43.9 µg m-3, 61.6 µg m-3 and 112.2 µg m-3 respectively. For this station, 
a monthly average of just four months (September to December) and a seasonal average of only one season 
(post-monsoon) was determined. The number of days exceeding the NAAQS was found to be 55, 4 and 2 
days for PM2.5, PM10 and TSP, respectively.

The TU Kirtipur AQMS has 275 days of valid measurement where the mean of daily average of PM2.5, PM10 
and TSP were calculated to be 44.8 µg m-3, 80.4 µg m-3 and 151.0 µg m-3 respectively. For this station, a 
monthly average of ten months (except August and December) was determined. Out of the four seasonal 
average calculated for this station, PM2.5 has the highest value for the winter season and PM10 and TSP have 
the highest value for pre-monsoon season. The number of days exceeding the NAAQS was found to be 149, 
61 and 60 days for PM2.5, PM10 and TSP, respectively.

This report analyzes data from two AQMS of Lumbini province namely -Dang and Nepalgunj. The Dang 
AQMS has 98 days of valid measurement where the mean of daily average of PM2.5, PM10 and TSP were 
calculated to be 25.1 µg m-3, 30.4 µg m-3 and 40.1 µg m-3 respectively. The monthly average of only three 
months: January, May and September and a seasonal average of only winter season was calculated. The 
number of days exceeding the NAAQS was found to be 21 days for PM2.5. None of the days exceeded 
NAAQS for PM10 and TSP.

Nepalgunj AQMS has 149 days of valid measurement where the mean of daily average of PM2.5, PM10 and 
TSP were calculated to be 39.4 µg m-3, 52.9 µg m-3 and 76.1 µg m-3 respectively. The monthly average of only 
five months and a seasonal average of only winter and pre-monsoon seasons was calculated. The number of 
days exceeding the NAAQS was found to be 70 days for PM2.5. None of the days exceeded NAAQS for PM10 
and TSP.

For Karnali province, this report analyzes data from two AQMS namely- Rara and Surkhet. Rara AQMS has 
284, 291 and 295 days of valid measurement for PM2.5, PM10 and TSP respectively. The mean of daily average 
of PM2.5, PM10 and, TSP was found to be 13.9 µg m-3, 19.8 µg m-3 and 76.1 µg m-3 respectively.  A monthly 
average of 10 months and a seasonal average of three seasons was calculated for this station. The pre-monsoon 
season was the most polluted of the three seasons-winter, pre-monsoon and post-monsoon. The number of 
days exceeding the NAAQS was found to be 19 and a day for PM2.5 and PM10 and none of the days exceeded 
NAAQS for TSP.

Surkhet AQMS has 130 days of valid measurement where the mean of daily average of PM2.5, PM10 and TSP 
were calculated to be 30.9 µg m-3, 35.7 µg m-3 and 37.3 µg m-3 respectively. The monthly average of only four 
months and a seasonal average of only winter and pre-monsoon seasons were calculated. The number of days 
exceeding the NAAQS was found to be 24 days for PM2.5. None of the days exceeded NAAQS for PM10 and 
TSP.

In all 11 stations analyzed in this report, sources of pollution vary from construction-related activities to 
industrial activities, forest fires, transboundary movement of air and many more. For each monitored station, 
the compliance level for PM2.5 concentration is never cent percent, pointing towards the seriousness of 
the issue, as PM2.5 is so minute that it can enter lungs and cause various respiratory-related diseases. The 
concentration of PM2.5 and PM10 seems to be high during the early morning and evening, as scenarios are 
different for TSP, which is higher during afternoon. Sources of pollution differs as per geographical location 
and development activities that are happening, but the issue of air pollution is common everywhere and 
control of pollution is today's urgent need.
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sfo{sf/L ;f/f+z

jfo' u'0f:t/ cg'udg jfo' k|b"if0f Joj:yfkgsf] d'Vo cfwf/ xf] . g]kfn ;/sf/n] jfo' u'0f:t/ ;DaGwL /fli6«o dfkb08, 

@)^( df  ljleGg gf} j6f kf/fld6/ (Parameter) x¿sf nflu dfkb08 tf]lsPsf] 5 . ;g\ @)!^ b]lv jftfj/0f ljefun] 

jf:tljs ;dodf tYofÍ lbg] jfo' u'0f:t/ dfkg s]G›x¿ :yfkgf ug{ z'? u/]sf]df xfn;Dd o:tf dfkg s]G›x¿sf] 

;+Vof @& k'u]sf] 5 . pQm jfo' u'0f:t/ dfkg s]G›df /x]sf] pks/0f Grimm EDM 180+ n] xfjfdf /x]sf w'nf]sf s0fx¿ 

PM1, PM2.5, PM10 / TSP dfkg ub{5 . pQm dfkg s]G›x¿dWo] s]xL :6]zgx¿df sfa{g dgf]S;fO8 (CO) , cf]hg (O3)  

h:tf UofF; kf/fld6/x¿ dfkg ug]{ pks/0fx¿ ;d]t /x]sf 5g\ .

“Status of Air Quality in Nepal: Annual Report 2022” k|ltj]bgdf ljleGg P3f/ -!!_ j6f :6]zgx¿af6 hgj/L 

! b]lv #! l8;]Da/, @)@@ ;Dd k|fKt PM2.5, PM10 / TSP sf] tYof+s ljZn]if0f ul/Psf] 5 . oL !! j6f :6];gx¿n] 

g]kfnsf] ;ftdWo] rf/ k|b]zM sf]zL, jfUdtL, n'lDagL / s0ff{nL k|b]znfO{ k|ltlglwTj ub{5g\ . tYofÍ laZn]if0fsf nflu 

kfOyg k|f]u|fd (Python Program) sf] k|of]u u/]/ ;e{/af6 k|lt ldg]6sf] tYofÍ 8fpgnf]8 ul/Psf] lyof] eg] R k|f]u|fd 

/ o;sf ljleGg Kofs]hx¿ -h:t} Open air_ åf/f tYofÍ ljZn]if0f ul/Psf] lyof] . k|lt ldg]6 tYofÍaf6 k|lt 306fsf] 

cf};t u0fgf ul/Psf] lyof] eg] k|lt 306fsf] cf};taf6 b}lgs cf};t / b}lgs cf};taf6 dfl;s cf};tsf] u0fgf ul/Psf]  

lyof] . To;}u/L l;hgn cf};t b}lgs cf};tsf cfwf/df u0fgf ul/Psf] lyof] . k|lt 306f cf};t tyf b}lgs cf};t 

u0fgfsf nflu tYofÍ pknAwtfsf] y|];xf]N8 *)Ü to ul/Psf] lyof] . cyf{t\ k|lt 306f cf};t u0fgfsf nflu slDtdf 

*)Ü k|lt ldg]6sf] tYofÍ pknAw x'g'kb{5 . To;}u/L b}lgs cf};t u0fgfsf nflu slDtdf *)Ü k|lt 306f cf};t tYofÍ 

pknAw x'g'kb{5 . dfl;s cf};t u0fgfsf nflu b}lgs cf};t tYofÍ pknAwtfsf] y|];xf]N8 %)Ü to ul/Psf] lyof] . 

lxpFb, lk|–dg;'g / dg;'g l;hgsf] nflu slDtdf b'O{ dlxgfsf] dfl;s cf};t pknAw ePsf] v08df pQm l;hgsf] 

l;hgn cf};tsf] u0fgfsf b}lgs cf};taf6 ul/Psf] lyof] eg] kf]i6 dg;'g l;hgsf] xsdf pQm l;hgsf] slDtdf Pp6f 

dlxgfsf] dfl;s cf};t pknAw ePdf l;hgn cf};t u0fgf ul/Psf] lyof] .

sf]zL k|b]zsf] wgs'6f jfo' u'0f:t/ cg'udg s]G›df @** lbgsf] dfGo tYofÍ pknAw ePsf]df PM2.5, PM10 / TSP 

sf] b}lgs cf};tsf] dWos (mean)  qmdzM #!=* µg m-3, $!=& µg m-3 / &%=^ µg m-3 dfkg ul/Psf] lyof] . dfl;s 

tYofÍ pknAw ePsf !) dlxgfx¿ -d] / h'g afx]s_ dWo] dfr{ ;a}eGbf k|b"lift /x]sf] kfOof] ;fy} l;hgx¿df lk|–dg;'g 

l;hg a9L k|b'lift /x]sf] kfOof] . PM2.5, PM10 / TSP sf] b}lgs cf};t, jfo' u'0f:t/ ;DaGwL /fli6«o dfkb08 (NAAQS) 

eGbf a9L ePsf] lbgx¿sf] ;+Vof qmdzM (*, # / !) /x]sf] 5 .

o; k|ltj]bgdf jfUdtL k|b]zsf 5 -^_ j6f jfo' u'0f:t/ dfkg s]G›x¿–e/tk'/, x]6f}+8f, v'dn6f/, /Tgkfs{, z+vkfs{ 

/ lqlj sLlt{k'/sf] tYof+s ljZn]if0f ul/Psf] 5 . e/tk'/ jfo' u'0f:t/ dfkg s]G›df (^ lbgsf] dfGo tYofÍ pknAw 

ePsf]df PM2.5, PM10 / TSP sf] b}lgs cf};tsf] dWos (mean) qmdzM ^#=#  µg m-3, !!#=# µg m-3 / @!@=% µg m-3 

dfkg ul/Psf] lyof] . km]a|'c/L, dfr{ / clk|n u/L hDdf tLg dlxgfsf] dfq} dfl;s cf};t u0fgf ug{ ;lsPsf] lyof] eg] 

lk|–dg;'g l;hgsf] dfq} l;hgn cf};t pknAw 5 . PM2.5, PM10 / TSP sf] b}lgs cf};t, jfo' u'0f:t/ ;DaGwL /fli6«o 

dfkb08 (NAAQS) eGbf a9L ePsf] lbgx¿sf] ;+Vof qmdzM &^, $! / #* kfOof] .

x]6f}+8f jfo' u'0f:t/ cg'udg s]G›df #!# lbgsf] dfGo tYofÍ pknAw ePsf]df PM2.5, PM10 / TSP sf] b}lgs cf};tsf] 

dWos (mean) qmdzM !$=% µg m-3, !^=$ µg m-3 / !(=% µg m-3 dfkg ul/Psf] lyof] . dfl;s tYofÍ pknAw ePsf 

!) dlxgfx¿df -h'nfO{ / cu:6 afx]ssf dlxgf_ l8;]Da/ ;a}eGbf k|b"lift /x]sf] kfOof] eg] lxpFb l;hg t'ngfTds 

?kdf a9L k|b"lift /x]sf] kfOof] . PM2.5 sf] b}lgs cf};t NAAQS eGbf a9L ePsf] lbgx¿sf] ;+Vof gf} -(_ /x]sf] 5 eg]  

s'g} klg lbgdf PM10 / TSP sf] b}lgs cf};t jfo' u'0f:t/ ;DaGwL /fli6«o dfkb08 (NAAQS) eGbf a9L /x]sf] kfOPg .
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v'dn6f/ jfo' u'0f:t/ cg'udg s]G›df @$# lbgsf] dfGo tYofÍ pknAw ePsf]df PM2.5 / PM10 b}lgs cf};tsf] dWos 

(mean) qmdzM #*=% µg m-3 / &&=# µg m-3 dfkg ul/Psf] lyof] . o; :6]zgsf] nflu cf7 dlxgfsf] dfq dfl;s cf};t 

u0fgf ul/Psf] lyof] . l;hgn cf};t pknAw ePsf tLgj6f l;hgM lk|–dg;'g, dg;'g / kf]:6–dg;'g dWo] lk|–dg;'g 

;a}eGbf a9L k|b"lift /x]sf] kfOof] . PM10 sf] nflu $@ lbgsf] t'ngfdf, PM2.5 sf] nflu !!@ lbgsf] b}lgs cf};t jfo' 

u'0f:t/ ;DaGwL /fli6«o dfkb08 (NAAQS) eGbf a9L /x]sf] kfOof] . 

/Tgkfs{ jfo' u'0f:t/ cg'udg s]G›df @%) lbgsf] dfGo tYofÍ pknAw ePsf]df PM2.5, PM10 / TSP sf] b}lgs cf};tsf] 

dWos (mean) qmdzM ##=# µg m-3, $*=( µg m-3 / *)=& µg m-3 dfkg ul/Psf] lyof] . o; :6]zgsf] nflu gf} dlxgfsf] 

dfq dfl;s cf};t / tLgj6f l;hgsf] dfq l;hgn cf};t u0fgf ul/Psf] lyof] . l;hgn cf};t pknAw ePsf lxpFb, 

dg;'g / kf]i6 dg;'g l;hgdWo] lxpFb l;hg ;a}eGbf a9L k|b"lift /x]sf] kfOof] . PM2.5, PM10 / TSP sf] b}lgs cf};t, 

jfo' u'0f:t/ ;DaGwL /fli6«o dfkb08 (NAAQS) eGbf a9L ePsf] lbgx¿sf] ;+Vof qmdzM !)!, % / % kfOof] .

z+vkfs{ jfo' u'0f:t/ cg'udg s]G›df !)@ lbgsf] dfGo tYofÍ pknAw ePsf]df PM2.5, PM10 / TSP sf] b}lgs cf};tsf] 

dWos (mean) qmdzM $#=( µg m-3, ^!=^ µg m-3 / !!@=@ µg m-3 dfkg ul/Psf] lyof] . o; :6]zgsf nflu dfq 

rf/ dlxgf -;]K6]Da/b]lv l8;]Da/_ sf] dfl;s cf};t / s]jn Ps l;hg -kf]i6 dg;'g l;hg_ sf] l;hgn cf};t u0fgf 

ul/Psf] lyof] . PM2.5, PM10 / TSP sf] b}lgs cf};t, jfo' u'0f:t/ ;DaGwL /fli6«o dfkb08 (NAAQS) eGbf a9L ePsf] 

lbgx¿sf] ;+Vof qmdzM %%, $ / @ lbg /x]sf] 5 .

lq=lj= sLlt{k'/ jfo' u'0f:t/ cg'udg s]G›df @&% lbgsf] dfGo tYofÍ pknAw ePsf]df PM2.5, PM10 / TSP sf] b}lgs 

cf};tsf] dWos (mean) qmdzM $$=* µg m-3, *)=$ µg m-3 / !%!=) µg m-3 dfkg ul/Psf] lyof] . o; :6]zgsf] 

nflu b; dlxgfsf] dfl;s cf};t -cu:6 / l8;]Da/ afx]ssf cGo dlxgfx¿_ u0fgf ul/Psf] lyof] . rf/j6f l;hgx¿sf] 

l;hgn cf};tx¿ dWo], lxFpb l;hgdf PM2.5 sf] dfg pRr /x]sf] 5 . To:t} PM10 / TSP sf] dfg lk|–dg;'g l;hgdf 

pRrtd /x]sf] 5 . PM2.5, PM10 / TSP sf] b}lgs cf};t, jfo' u'0f:t/ ;DaGwL /fli6«o dfkb08 (NAAQS) eGbf a9L 

ePsf] lbgx¿sf] ;+Vof qmdzM !$(, ^! / ^) lbg /x]sf] 5 .

o; k|ltj]bgdf n'lDagL k|b]zsf b'O{ -@_ jfo' u'0f:t/ cg'udg s]G›x¿– bfª / g]kfnuGhsf] tYof+s ljZn]if0f ul/Psf]  

5 . bfª jfo' u'0f:t/ cg'udg s]G›df (* lbgsf] dfGo tYofÍ pknAw ePsf]df PM2.5, PM10 / TSP sf] b}lgs cf};tsf] 

dWos (mean) qmdzM @%=! µg m-3, #)=$ µg m-3 / $)=! µg m-3 dfkg ul/Psf] lyof] . s]jn tLg dlxgf– hgj/L, 

d] / ;]K6]Da/sf] dfl;s cf};t / s]jn lxpFb l;hgsf] l;hgn cf};t u0fgf ul/Psf] lyof] . PM2.5 sf] b}lgs cf};t 

NAAQS eGbf a9L ePsf] lbgx¿sf] ;+Vof @! /x]sf] 5 eg] s'g} klg lbgdf PM10 / TSP sf] b}lgs cf};t NAAQS 

eGbf a9L /x]sf] kfOPg .

g]kfnuGh jfo' u'0f:t/ cg'udg s]G›df !$( lbgsf] dfGo tYofÍ pknAw ePsf]df PM2.5, PM10 / TSP sf] b}lgs 

cf};tsf] dWos (mean) qmdzM #(=$ µg m-3, %@=( µg m-3 / &^=! µg m-3 dfkg ul/Psf] lyof] . kfFr dlxgfsf] dfq} 

dfl;s cf};t tyf lxpFb / lk|–dg;'g l;hgsf] dfq} l;hgn cf};t u0fgf ul/Psf] lyof] . PM2.5 sf] b}lgs cf};t jfo' 

u'0f:t/ ;DaGwL /fli6«o dfkb08 (NAAQS) eGbf a9L ePsf] lbgx¿sf] ;+Vof &) /x]sf] 5 eg] s'g} klg lbgdf PM10 

/ TSP sf] b}lgs cf};t NAAQS eGbf a9L /x]sf] kfOPg .

s0ff{nL k|b]zsf /f/f / ;'v]{t jfo' u'0f:t/ cg'udg s]G›af6 k|fKt tYofÍ ljZn]if0f ul/Psf] 5 . /f/f  jfo' u'0f:t/ cg'udg 

s]G›df PM2.5, PM10 / TSP sf] qmdzM @*$, @(! / @(% lbgsf] dfGo tYofÍ pknAw ePsf]df PM2.5, PM10 / TSP 

sf] b}lgs cf};tsf] dWos (mean) qmdzM !#=( µg m-3, !(=* µg m-3 / &^=! µg m-3 /x]sf] kfOof] . o; :6]zgsf] nflu 

!) dlxgfsf] dfl;s cf};t / tLg l;hgsf] l;hgn cf};t u0fgf ul/Psf] lyof] . dfl;s cf};t pknAw ePsf tLg 

l;hgx¿M lxpFb, lk|–dg;'g / kf]i6 dg;'g l;hgx¿dWo] lk|–dg;'g l;hg ;a}eGbf a9L k|b"lift kfOPsf] lyof] . PM2.5 
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/ PM10 sf] b}lgs cf};t, NAAQS eGbf a9L ePsf] lbgx¿sf] ;+Vof qmdzM !( / ! /x]sf] 5 eg] s'g} klg lbgdf TSP 

sf] b}lgs cf};t NAAQS eGbf a9L /x]sf] kfOPg .

;'v]{t jfo' u'0f:t/ cg'udg s]G›;Fu !#) lbgsf] dfGo tYofÍ pknAw ePsf]df PM2.5, PM10 / TSP sf] b}lgs cf};tsf] 

dWos (mean) qmdzM #)=( µg m-3, #%=& µg m-3 / #&=# µg m-3 /x]sf] kfOof] . o; :6]zgsf nflu rf/ dlxgfsf] 
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Chapter 1: INtrODUCtION

1.1 BaCkgrOUND

Air pollution is the single largest environmental health risk in the world. According to World Health 
Organization (WHO), seven million people die prematurely every year globally and thirty-eight thousand 
people die prematurely every year in Nepal due to exposure to air pollution. According to WHO estimates, 
90% of the global population is breathing polluted air and the situation is even more severe in developing 
countries like Nepal. 

The constitution of Nepal has ensured rights to live in clean and healthy environment as the fundamental right 
of every citizen. To implement this basic right, Nepal Government has enacted Environment Protection Act 
(EPA) in 2019 and Environment Protection Regulation (EPR) in 2020, focusing on prevention and control 
of pollution and maintaining balance between environment and development. National Environment Policy 
2019 and 15th Periodic development plan also emphasize the reduction pollution from different sectors. To 
ensure good air quality, Nepal Government has endorsed National Ambient Air Quality Standards (NAAQS), 
2012 incorporating nine air quality parameters. Department of Environment under Ministry of Forests and 
Environment is a leading government agency to monitor the status of air quality based on NAAQS 2012 in 
Nepal.

Air quality monitoring means the systematic measurement of ambient air pollutants in order to be able 
to assess the exposure of vulnerable receptors (e.g., people, animals, plants and art works) on the basis of 
standards and guidelines derived from observed effects and/or to establish the source of the air pollution 
(causal analysis).

Ambient air pollutant concentration is influenced by the spatial or time variance of emissions of pollutants 
and the dynamics of their dispersion in the air. As a consequence, marked daily and annual variations of 
concentration occur. It is practically impossible to determine in a unified way all these different variations of air 
quality (in statistical language, the population of air quality states). Thus, ambient air pollutant concentration 
measurements always have the character of random spatial or time samples.

Air quality monitoring is a basic foundation of air quality management. Based on the report prepared by 
Department of Environment (DoEnv) and International Centre for Integrated Mountain Development 
(ICIMOD) in 2015 titled “'A Plan for Nepal's Air Pollution Monitoring Network”, Department of 
Environment under Ministry of Forests and Environment with various government as well as intergovernmental 
partners, established 27 Real Time Air Quality Monitoring Stations (AQMS) throughout seven provinces of 
the country. These stations provide an idea about the status of air quality of a place/region. 

Figure 1: trend of real time air Quality Monitoring Stations
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These 27 AQMS are distributed throughout the country (figure 1), with the highest number located in 
Bagmati province. The installation of AQMS is done to represent air quality in both urban and pristine 
environment. All 27 stations measure PM1, PM2.5, PM10 and TSP. AQMS at Ratnapark, Dhulikhel and 
Lumbini measure CO, SO2, NOx and O3 and AQMS at Sauraha and Pulchowk measure O3 in addition to 
particulate matter.

Figure 2: Distribution of aQMS in Nepal

Figure 3: provincial distribution of air Quality Monitoring Stations
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In this report- “Status of Air Quality in Nepal; Annual Report 2022”, air quality data from only eleven (11) 
AQMS (table 1) are analyzed. Data from the remaining AQMS are excluded due to data unavailability. 
Furthermore, even though the instrument provides data for PM1, an analysis for this parameter is not been 
conducted, primarily because the Government of Nepal has yet to formulate a standard for it.

table 1: List of analyzed aQMS 

SN Name of air Quality Monitoring Station province Name
1 Dhankuta Koshi
2 Bharatpur Bagmati
3 Hetauda Bagmati
4 Khumaltar Bagmati
5 Ratnapark Bagmati
6 Shankapark Bagmati
7 Tribhuvan University, Kritipur Bagmati
8 Rara Karnali
9 Surkhet Karnali
10 Dang Lumbini
11 Nepalgunj Lumbini

1.2 OBjeCtIveS

The overall objective of this report is to present the air quality status based on the data collected from the 11 
Air Quality Monitoring Stations for the year 2022.

The specific objectives are:
•	 To analyze PM2.5, PM10 and the Total Suspended Particulate (TSP) data that are generated from the 

stations listed on table 1,
•	 To analyze the compliance status of PM2.5, PM10 and TSP data that are generated from the stations listed 

on table 1.

1.3 aIr QUaLIty paraMeterS MONItOreD

The following parameters were monitored in the stations.
•	 PM2.5: Includes particulate matter with an aerodynamic diameter less than or equal to 2.5 µm diameter 

and is important in terms of health impacts.
•	 PM10: Includes particulate matter with an aerodynamic diameter less than or equal to 10 µm. 
•	 TSP: Includes all solid and liquid droplet particulate present in the air, aerodynamic diameter of which 

ranges from 0.25 µm to 100 µm.

1.4 MethODS OF aIr QUaLIty MONItOrINg aND Data aNaLySIS

The Environmental Dust Monitor (Grimm EDM 180+) is used for air quality monitoring that measures 
ambient dust. It uses laser light-scattering technology for particle count. Particles contained in the sample 

Introduction
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air are classified by size and number in the measuring chamber using scattered light measurement. During 
the process, a small measuring volume is exposed to a laser with downstream optics. For environmental 
measurements, the concentration of solid is so low that statistically there is only one particle in the sensing 
volume. The scattered light emitted by each particle is captured by a second set of optics with an opening 
angle and a scatter angle, deflected to a detector by a mirror and the light intensity is measured. The particle 
size is proportional to the intensity of the reflected beam of light. The count rate is derived from the number 
of particles and the volume flow rate. When the particle diameter and density are known; the particle mass 
can be derived from the particle count based on the assumption of a spherical shape. 

A semiconductor laser serves as the light source in the EDM 180 spectrometer. In order to minimize the 
influence of the refraction indexes, the 90° scattered light is guided to a receiver diode by a mirror with an 
opening angle of approximately 120°. After amplification, the electrical signal of the diode is classified in 31 
size channels according to the signal strength. This makes it possible to determine the grain size distribution 
of the particles. The sample flow rate of this instrument is 1.2 L/min.

1.4.1 Data aCQUISItION

This EDM instrument has the highest measurement resolution of six second but we are taking measurements 
every minute and get logged one-minute averaged data into the data logger installed at each AQMS. The data 
stored in the data logger is in CSV format. This data logger system then transmits those data to the central 
server located at the National Information Technology Centre (NITC), Singha Durbar, Kathmandu from 
where the point (per minute) data were downloaded. For this report data from 1st January to 31st December, 
2022 were downloaded.

1.4.2 Data CLeaNINg

In order to prepare the data for analysis, per minute data obtained from the central server was first cleaned. 
For this purpose, different threshold values were given according to the parameters as: 
•	 For PM2.5, all data above 1500 µg m-3 was removed
•	 For PM10, all data above 3000 µg m-3 was removed
•	 For TSP, all data above 5000 µg m-3 was removed

Additionally, all repeated data, along with negative and null data were cleaned.

1.4.3 Data averagINg 

Daily data is calculated by averaging the minute data, which is done only when availability of minute data is 
equal to or more than 80%. Similarly, monthly average is calculated from daily average only for those months 
where daily data availability is equal to or more than 50%. The seasonal average was calculated from the 
daily average only if the monthly average of at least two months of that season was available for winter, pre-
monsoon and monsoon seasons which was at least one month for the post-monsoon season.

Following months are considered for different seasons for seasonal data analysis: 
•	 Winter season: - December of preceding year, January and February
•	 Pre-monsoon season: - March, April and May
•	 Monsoon season: - June, July, August and September
•	 Post-monsoon season: - October and November

Introduction
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1.4.4 Data aNaLySIS MethOD aND pLOtS/graphS USeD IN the repOrt

The histogram, monthly box-plot and hourly box-plot are made from the hourly data. The daily average was 
the average of point data of a day. The monthly average was calculated from the daily average. The seasonal 
average was the average of daily averaged data of all days for that season.  For the winter season, daily average 
data from December of the preceding year (in this case, 2021) along with January and February of this year 
(2022) are used for winter season. Similarly, for the pre- monsoon, data from March to May, for monsoon, 
data from June to September and for post-monsoon data from October and November were used. 

Python programming was used to automate the download of large datasets from the central server while R 
programming was used for data analysis. 

In calendar plot daily PM2.5 data were visualized according to their Air quality index (AQI) group in calendar 
format. The AQI was calculated from daily averaged data. The break point used by the government of Nepal 
was used for the calculation. The AQI group and their respective colour code is as follows.

Each category corresponds to a different level of health concern. The six levels of health concern and what 
they mean are:
• "Good" AQI is 0 to 50. Air quality is considered satisfactory and air pollution poses little or no risk.
• "Moderate" AQI is 51 to 100. Air quality is acceptable; however, for some pollutants there may be a 

moderate health concern for a very small number of people. 
• "Unhealthy for Sensitive Groups" AQI is 101 to 150. Although general public is not likely to be affected 

at this AQI ranges, people with lung disease, older adults and children are at a greater risk from exposure 
to ozone, whereas persons with heart and lung disease, older adults and children are at greater risk from 
the presence of particles in the air.

• "Unhealthy" AQI is 151 to 200. Everyone may begin to experience some adverse health effects and 
members of the sensitive groups may experience more serious effects.

• "Very Unhealthy" AQI is 201 to 300. This would trigger a health alert signifying that everyone may 
experience more serious health effects.

• "Hazardous" AQI greater than 300. This would trigger a health warnings of emergency conditions. The 
entire population is more likely to be affected.

 

●

●

●

●

●

●
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1.4.5 NatIONaL aMBIeNt aIr QUaLIty StaNDarDS, 2012 (NaaQS)

The Government of Nepal has endorsed National Ambient Air Quality Standards in 2012. The NAAQS gives 
maximum concentration for major nine parameters including particulate matters and trace gases, heavy metal 
and others as shown in the table below. 

table 2: National ambient air Quality Standards, 2012
Table 2:National Ambient Air Quality Standards, 2012

SN Parameters Units Averaging time Maximum concentration
1 PM2.5 µg m-3 24-hr 40
2 PM10 µg m-3 24-hr 120
3 TSP µg m-3 24-hr 230
4 Ozone µg m-3 8-hr 157
5 Sulfur Dioxide µg m-3 Annual 50

24-hr 70
6 Nitrogen Dioxide µg m-3 Annual 40

24-hr 80
7 Carbon monoxide µg m-3 8-hr 10,000
8 Lead µg m-3 Annual 0.5
9 Benzene µg m-3 Annual 5

Introduction
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Chapter 2: reSULtS

2.1 kOShI prOvINCe

2.1.1 DhaNkUta aIr QUaLIty MONItOrINg StatION

Dhankuta air quality monitoring station was established in 2019 at Dhankuta Municipality in Dhankuta 
district, Koshi Province. The station situated adjacent to the Dhankuta municipality office on the road -side 
represents the urban area. 

Emission from the vehicles, forest fires in nearby regions and pollutants transported from surrounding regions 
are the major sources of air pollution in this area.

2.1.1.1 Data aNaLySIS FOr pM2.5 

hourly average:

The hourly average ranges from 1.5 µg m-3 to 223.2 µg m-3. The lowest and the highest concentration of 
PM2.5 was observed on 5th October at 15:00 and 5th December at 17:00. The statistical summary of the hourly 
average is presented in the table below:

table 3: Summary of hourly average of pM2.5 for Dhankuta Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.5 µg m-3 14.3 µg m-3 26.2 µg m-3 31.9 ± 21.6 µg m-3 47.1 µg m-3 223.2 µg m-3

histogram:

The dataset is clustered towards the lower end of values (5-20) and as values increase, the frequency of 
observations decreases rapidly. 

Figure 4: histogram of pM2.5 for Dhankuta Station
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Diurnal variation:

The hourly mean of PM2.5 remains consistent throughout the day. It gains peak at 7:00 and 18:00. The mean 
value was found to be more than median throughout the day.

Figure 5: Diurnal variation of pM2.5 for Dhankuta Station

 
Monthly variation:

A high variation of PM2.5 concentration was seen during December, whereas less during July and August. 

Figure 6: Monthly variation of pM2.5 for Dhankuta Station

 
Daily average:

Figure 7 explains the daily trend of PM2.5 throughout the year.

Dhankuta Air Quality Monitoring Station
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Figure 7: Daily average of pM2.5 for Dhankuta Station

table 4: Summary of daily average of pM2.5 for Dhankuta Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
3.6 µg m-3 15.5 µg m-3 27.4 µg m-3 31.8 ± 19.3 µg m-3 47.9 µg m-3 93.4 µg m-3

Within the available data, the lowest and highest concentration of PM2.5 was observed to be 3.6 µg m-3 and 
93.4 µg m-3 on 14th August and 29th December respectively. During the majority of days, PM2.5 concentration 
was found below NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of PM2.5. The average concentration of PM2.5 
ranges from 13.4 µg m-3 in August to 55.6 µg m-3 in March.

Figure 8: Monthly average of pM2.5 for Dhankuta Station

Dhankuta Air Quality Monitoring Station
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Seasonal average:

This bar chart illustrates the seasonal distribution of PM2.5 concentration. The seasonal average of PM2.5 for 
pre-monsoon was found to be the highest (52.3 µg m-3) and that of monsoon season to be the lowest (14.9 
µg m-3).

Figure 9: Seasonal average of pM2.5 for Dhankuta Station

Compliance status:

Out of the total 288 days of valid measurement, 98 days exceeded the NAAQS. Most of the non-compliance 
days were included in February and March as shown in figure 10.

Figure 10: Compliance status of pM2.5 for Dhankuta Station

Dhankuta Air Quality Monitoring Station
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Calendar plot

As per the calendar plot for PM2.5 (figure 11), out of the total 288 valid days, the majority of days showed an 
AQI of good to moderate. Few days in January to April and November and December reached an unhealthy 
state. 

Figure 11: Calendar plot of pM2.5 for Dhankuta Station

2.1.1.2 Data aNaLySIS FOr pM10 

hourly average:

The hourly average ranges from 1.5 µg m-3 to 238.8 µg m-3. The lowest and highest concentration of PM10 
were observed on 14th August at 23:00 and 5th December at 17:00. The statistical summary of the hourly 
average is presented in the table below:

table 5: Summary of hourly average of pM10 for Dhankuta station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
1.5 µg m-3 17.5 µg m-3 32.9 µg m-3 41.8 ± 30.1 µg m-3 61.1 µg m-3 238.8 µg m-3

histogram:

The point data are aggregated in the mean region.

Dhankuta Air Quality Monitoring Station
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Figure 12: histogram of pM10 for Dhankuta Station

Diurnal variation: 

The hourly mean of PM10 remains consistent throughout the day. It gains peak at 8:00 and 13:00. The mean 
value was found more than median throughout the day. 

Figure 13: Diurnal variation of pM10 for Dhankuta Station

Monthly variation:

A high variation of PM10 concentration was seen during June, whereas less during July, August and September. 

Dhankuta Air Quality Monitoring Station
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Figure 14: Monthly variation of pM10 for Dhankuta Station

Daily average:

Figure 15 explains the daily trend of PM10 throughout the year.

Figure 15: Daily average of pM10 for Dhankuta Station

table 6: Summary of daily average of pM10 for Dhankuta Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
5.6 µg m-3 18.5 µg m-3 34.3 µg m-3 41.7 ± 27.6 µg m-3 61.9 µg m-3 133.2 µg m-3

Within the available data, the lowest and the highest concentration of PM10 was found to be 5.6 µg m-3 to 
133.2µg m-3 on 14th August and 27th March respectively. The majority of available PM10 concentration were 
found to be below NAAQS. 

Dhankuta Air Quality Monitoring Station
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Figure 16: Monthly average of pM10 for Dhankuta Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM10. The seasonal average of PM10 
for pre-monsoon was found to be the highest (78.8 µg m-3) and that of monsoon season to be the lowest 
(18.1 µg m-3).

Figure 17: Seasonal average of pM10 for Dhankuta Station

Monthly average:

The bar chart illustrates the monthly average concentration of PM10. The average concentration of PM10 
ranges from 15.7 µg m-3 in August to 88.2 µg m-3 in March.

Dhankuta Air Quality Monitoring Station



Status of Air Quality in Nepal Annual Report, 2022  ( 15 )

Figure 18: Compliance status of pM10 for Dhankuta Station

2.1.1.3 Data aNaLySIS FOr tSp

hourly average:

The hourly average ranges from 1.6 µg m-3 to 1446.8 µg m-3. The lowest and the highest concentration of TSP 
were observed on 14th August at 23:00 and 31th May at 13:00. The statistical summary of the hourly average 
is presented in the table below:

table 7: Summary of hourly average tSp for Dhankuta Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.6 µg m-3 21.1 µg m-3 44.7 µg m-3 75.4 ± 94.6 µg m-3 89.2 µg m-3 1446.8 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-50) and as values increase, the frequency of observations 
decreases rapidly. 

Compliance status:

Out of the total 288 days of measurement, only three days exceeded the NAAQS as shown in figure 18.

Dhankuta Air Quality Monitoring Station
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Figure 19: histogram of tSp for Dhankuta Station

Diurnal variation: 

The hourly mean of TSP progressively increased with time and reached to its peaks at 13:00-14:00 which then 
decreases with time. 

Figure 20: Diurnal variation of tSp for Dhankuta Station

Monthly variation:

A high variation of TSP concentration was seen during March, whereas less occurs during July to September. 

Dhankuta Air Quality Monitoring Station
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Figure 21: Monthly variation of tSp for Dhankuta Station

Daily average:

The daily average data was available only from 1st January to 31st December. Figure 22 explains the daily 
trend of TSP throughout the year.

Figure 22: Daily average of tSp for Dhankuta Station

table 8: Summary of daily average tSp for Dhankuta Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
6.2 µg m-3 24.3 µg m-3 62.3 µg m-3 75.6 ± 65.4 µg m-3 98.1 µg m-3 352.5 µg m-3

Within the available data, the lowest and highest concentration of TSP was found to be 6.2 µg m-3 to 352.5 
µg m-3 on 1st August and 15th April respectively (table 11). The total available TSP concentration was found 
to be below NAAQS. 

Dhankuta Air Quality Monitoring Station
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Monthly average:

The bar chart illustrates the monthly average concentration of TSP. The average concentration of TSP ranges 
from 20.4 µg m-3 in August to 190.4 µg m-3 in March.

Figure 23: Monthly average of tSp for Dhankuta Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of TSP. The seasonal average of TSP 
for pre-monsoon was found to be the highest (167.4 µg m-3) and that of monsoon season to be the lowest 
(27.4 µg m-3).

Figure 24: Seasonal average of tSp for Dhankuta Station

Compliance status:

Out of the total 288 days of measurement, only 10 day exceeded the NAAQS. 

Dhankuta Air Quality Monitoring Station
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Figure 25: Compliance status of tSp for Dhankuta Station

Dhankuta Air Quality Monitoring Station
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histogram:

The dataset is clustered on the lower end of values (20-80) and as values increase, the frequency of observations 
decreases rapidly.

Figure 26: histogram of pM2.5 for Bharatpur Station

Bharatpur Air Quality Monitoring Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.6 µg m-3 39.6 µg m-3 58.1 µg m-3 63.2 ±  33.6 µg m-3 80.6 µg m-3 267.5 µg m-3

2.2 BagMatI prOvINCe

2.2.1 BharatpUr aIr QUaLIty MONItOrINg StatION

Bharatpur air quality monitoring station was established in 2020 at Bharatpur metropolitan city in Chitwan 
district, Bagmati Province. This station is located in the compound of District administration office of 
Chitwan, by the side of the road. Many government offices are located near the station. This station represents 
the urban area. 

Emission from the vehicles and industries are the main sources of pollution in the area around the station. 
Another likely source of air pollution in this region is the extensive burning of agricultural residue during the 
pre-monsoon season.

2.2.1.1 Data aNaLySIS FOr pM2.5 

hourly average:

The hourly average ranges from 1.6 µg m-3 to 267.5 µg m-3. The lowest and the highest concentration of PM2.5 
was observed on 17th September at 17:00 and 22nd March at 17:00. The statistical summary of the hourly 
average is presented in the table 13 below:

table 9: Summary of hourly average of pM2.5 for Bharatpur Station
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Figure 27: Diurnal variation of pM2.5 for Bharatpur Station

Monthly variation:

A high variation of PM2.5 concentration was seen during February whereas less during September. 

Diurnal variation:

The hourly mean of PM2.5 progressively increases with time and reaches to its peak at 7:00 which again 
decreases till 15:00 and again starts to increase around 17:00 and gains height around 19:00. 

Figure 28: Monthly variation of pM2.5 for Bharatpur Station

Daily average:

The daily average data was available only for 96 days. 

Bharatpur Air Quality Monitoring Station
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Figure 29: Daily average of pM2.5 for Bharatpur Station

table 10: Summary of daily average of pM2.5 for Bharatpur Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
2.5 µg m-3 47.0 µg m-3 65.3 µg m-3 63.3 ± 23.3 µg m-3 76.6 µg m-3 131.9 µg m-3

Within the available data, the lowest and highest concentration of PM2.5 was found to be 2.5 µg m-3 to 131.9 
µg m-3 on 18th September and 2nd February respectively (table 14). In majority of days, PM2.5 concentration 
was found to be above NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of PM2.5. The average concentration of PM2.5 
ranges from 45.6 µg m-3 in April to 71.8 µg m-3 in March.

Figure 30: Monthly average of pM2.5 for Bharatpur Station

Bharatpur Air Quality Monitoring Station



Status of Air Quality in Nepal Annual Report, 2022  ( 23 )

Bharatpur Air Quality Monitoring Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM2.5. Because of limited data, the 
averages of only one season- pre-monsoon (57.4 µg m-3), is presented in the figure 31.

Figure 31: Seasonal average of pM2.5 for Bharatpur Station

Compliance status:

Out of the total 96 days of valid measurement, 76 days exceeded the NAAQS. Those noncompliance days 
were distributing in all four months as shown in figure 32.

Figure 32: Compliance status of pM2.5 for Bharatpur Station
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Bharatpur Air Quality Monitoring Station

Calendar plot

As per the calendar plot for PM2.5 (figure 33), out of the total 96 valid measurement days, the majority of days 
showed unhealthy AQI. Only one days (September 17) is in good condition.

Figure 33: Calendar plot of pM2.5 for Bharatpur Station

2.2.1.2 Data aNaLySIS FOr pM10 

hourly average:

The hourly average ranges from 1.9 µg m-3 to 860.9 µg m-3. The lowest and highest concentration of PM10 
were observed on 17th September at 17:00 and 22nd February at 17:00. The statistical summary of the hourly 
average is presented in the table below: 

table 11: Summary of hourly average of pM10 for Bharatpur Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
1.9 µg m-3 68.6 µg m-3 101.8 µg m-3 113.4 ± 67.9 µg m-3 144.5 µg m-3 860.9 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-170) and as values increase, the frequency of observations 
decreases rapidly. 
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Bharatpur Air Quality Monitoring Station

Figure 34: histogram of pM10 for Bharatpur Station

Diurnal variation: 

The hourly mean of PM10 progressively increases with time and reached its peaks at 19:00. 

Figure 35: Diurnal variation of pM10 for Bharatpur Station

Monthly variation:

A high variation of PM10 concentration was seen during March, whereas less during September.



( 26 ) Status of Air Quality in Nepal Annual Report, 2022

Figure 36: Monthly variation of pM10 for Bharatpur Station

Daily average:

The daily average data was available only for 96 days. 

Figure 37: Daily average of pM10 for Bharatpur Station

table 12: Summary of daily average of pM10 for Bharatpur Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
3.4 µg m-3 86.4 µg m-3 113.2 µg m-3 113.3 ± 38.7 µg m-3 136.0 µg m-3 222.2 µg m-3

Within the available data, the lowest and the highest concentration of PM10 was found to be 3.4 µg m-3 
to 222.2 µg m-3 on 18th September and127th March respectively (table 17). The majority of available PM10 
concentration were found to be below NAAQS. 

Bharatpur Air Quality Monitoring Station
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Monthly average:

The bar chart illustrates the monthly average concentration of PM10. The average concentration of PM2.5 
ranges from 92.6 µg m-3 in April to 148.5 µg m-3 in March.

Figure 38: Monthly average of pM10 for Bharatpur Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM10. Because of limited data, the 
averages of only one season- pre-monsoon (118.2 µg m-3), is presented in the figure 39. 

Figure 39: Seasonal average of pM10 for Bharatpur Station

Compliance status:

Out of the total 96 days of valid measurement, 41 days exceeded the NAAQS. Those noncompliance days 
were distributing in all four months (January to April) as shown in figure 40.

Bharatpur Air Quality Monitoring Station
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Figure 40: Compliance status of pM10 for Bharatpur Station

2.2.1.3 Data aNaLySIS FOr tSp

hourly average:

The hourly average ranges from 1.9 µg m-3 to 1307.7 µg m-3. The lowest and the highest concentration of 
TSP was observed on 17th September at 17:00 and 4th March at 16:00. The statistical summary of the hourly 
average is presented in the table below:

table 13: Summary of hourly average of tSp for Bharatpur Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.9 µg m-3 94.1 µg m-3 175.1 µg m-3 212.2 ± 157.8 µg m-3 289.1 µg m-3 1307.7 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-300) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 41: histogram of tSp for Bharatpur Station

Bharatpur Air Quality Monitoring Station
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Diurnal variation: 

The hourly mean of TSP progressively increases with time and reached to its peaks at 12:00 which again 
decreases slightly and gains height around 18:00. 

Figure 42: Diurnal variation of tSp for Bharatpur Station

Monthly variation:

A high variation of TSP concentration was seen during March, whereas less during September. 

Figure 43: Monthly variation of tSp for Bharatpur Station

2.2.1.4 tIMe averageD Data aNaLySIS FOr tSp

Daily average:

The daily average data was available only for 96 days. 

Bharatpur Air Quality Monitoring Station
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Figure 44: Daily average of tSp for Bharatpur Station

table 14: Summary of daily average of tSp for Bharatpur Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
4.0 µg m-3 165.4 µg m-3 211.7 µg m-3 212.5 ± 73.5 µg m-3 259.4 µg m-3 413.7 µg m-3

Within the available data, the lowest and highest concentration of TSP was found to be 4.0 µg m-3 to 413.7 
µg m-3 on 17th September and 25th March respectively (table 20). The majority of available TSP concentration 
was found to be below NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of TSP. The average concentration of PM2.5 ranges 
from 184.9 µg m-3 in April to 275.8 µg m-3 in March.

Figure 45: Monthly average of tSp for Bharatpur Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of TSP. Because of limited data, the 
averages of only one season- pre-monsoon (228.7 µg m-3), was presented in the figure 46. 

Bharatpur Air Quality Monitoring Station
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Figure 46: Seasonal average of tSp for Bharatpur Station

Compliance status:

Out of the total 96 days of valid measurement, 38 days exceeded the NAAQS. Those noncompliance days 
were distributed from January to May months as shown in figure 47.

Figure 47: Compliance status of tSp for Bharatpur Station

Bharatpur Air Quality Monitoring Station
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2.2.2 hetaUDa aIr QUaLIty MONItOrINg StatION

Hetauda air quality monitoring station was established in 2020 at Hetauda sub metropolitan city in 
Makawanpur district, Bagmati Province. This station is located adjacent to the office of ward number 4, on 
the football ground at Hupra chaur by the side of the road. This station represents the urban area. 

Emission from the vehicles and industries are the main sources of pollution in the area around the station. 
Dust from the football ground might also contribute to the particulate measured by this station.

2.2.2.1 Data aNaLySIS FOr pM2.5 

hourly average:

The hourly average ranges from 1.1 µg m-3 to 178.6 µg m-3. The lowest and highest concentration of PM2.5 
was observed on 22nd July at 16:00 and 30th April at 4:00. The statistical summary of the hourly average is 
presented in the table below:

table 15: Summary of hourly average of pM2.5 for hetauda Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.1 µg m-3 5.5 µg m-3 11.5 µg m-3 13.8 ± 11.9 µg m-3 18.7 µg m-3 178.6 µg m-3

histogram

The dataset is clustered on the lower end of values (0-20) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 48: histogram of pM2.5 for hetauda Station

Diurnal variation:

The hourly mean of PM2.5 reached to its peak at 7:00-8:00 which progressively decreases and gains height 
around 18:00-23:00 which remain almost consistent throughout the time. The mean value was more than 
the median throughout the day.

Hetauda Air Quality Monitoring Station
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Figure 49: Diurnal variation of pM2.5 for hetauda Station

Monthly variation:

A high variation of PM2.5 concentration was seen during December, whereas less during September. 

Figure 50: Monthly variation of pM2.5 for hetauda Station

Daily average:

The daily average data was available for 313 days. Figure 51 explains the daily trend of PM2.5 throughout the 
year.

Hetauda Air Quality Monitoring Station
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Figure 52: Monthly average of pM2.5 for hetauda Station

Figure 51: Daily average of pM2.5 for hetauda Station

table 16: Summary of daily average of pM2.5 for hetauda Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
2.1 µg m-3 7.2 µg m-3 13.2 µg m-3 14.5 ± 9.5 µg m-3 18.7 µg m-3 66.9 µg m-3

Within the available data, the lowest and highest concentration of PM2.5 was found to be 2.1 µg m-3 to 66.9 
µg m-3 on 15th September and 29th December respectively (table 23). In majority of days, daily average PM2.5 
concentration was found within NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of PM2.5. The average concentration of PM2.5 
ranges from 4.7 µg m-3 to 26.2 µg m-3 in September and December respectively. 

Hetauda Air Quality Monitoring Station
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Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM2.5. The highest concentration of 
PM2.5 was found during winter season (19.5 µg m-3) followed by pre-monsoon (14.6 µg m-3). Concentration 
of PM2.5 was found the least during monsoon season (7.1 µg m-3) as presented in the figure 53. 

Figure 53: Seasonal average of pM2.5 for hetauda Station

Compliance status:

Out of the total 313 days of valid measurement, only 9 days exceeded the NAAQS. Those noncompliance 
days were included in February, April and December as shown in figure 54.

Figure 54: Compliance status of pM2.5 for hetauda Station

Hetauda Air Quality Monitoring Station
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Calendar plot

As per the calendar plot for PM2.5 (figure 55), out of the total 313 valid measured days, the majority of days 
showed an AQI of good to moderate. Single day in December 29 reached an unhealthy state. Few days in 
February, April and December were also found to be unhealthy for the sensitive group.

Figure 55: Calendar plot of pM2.5 for hetauda Station

2.2.2.2  Data aNaLySIS FOr pM10 

hourly average:

The hourly average ranges from 1.1 µg m-3 to 289.9 µg m-3. The lowest and highest concentration of PM10 
were observed on 15th July at 4:00 and 29th April at 14:00. The statistical summary of the hourly average is 
presented in the table below

table 17: Summary of hourly average of pM10 for hetauda Station

histogram:

The dataset is clustered on the lower end of values (0-30) and as values increase, the frequency of observations 
decreases rapidly. 

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
1.1 µg m-3 6.1 µg m-3 13.0 µg m-3 15.7 ± 14.1 µg m-3 20.9 µg m-3 289.9 µg m-3

Hetauda Air Quality Monitoring Station
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Figure 56: histogram of pM10 for hetauda Station

Diurnal variation: 

The hourly mean of PM10 reached its peaks at 8:00 which again decreases and gains height at 17:00. 

Figure 57: Diurnal variation of pM10 for hetauda Station

Monthly variation:

A high variation of PM10 concentration was seen during December, whereas less during September. 

Figure 58: Monthly variation of pM10 for hetauda Station

Hetauda Air Quality Monitoring Station
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2.2.2.3 tIMe averageD Data aNaLySIS FOr pM10

Daily average:

The daily average data was available only for 315 days. Figure 59 explains the daily trend of PM10 throughout 
the year.

Figure 59: Daily average of pM10 for hetauda Station

table 18: Summary of daily average of pM10 for hetauda Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
2.2 µg m-3 7.6 µg m-3 14.8 µg m-3 16.4 ± 11.2 µg m-3 20.9 µg m-3 79.5 µg m-3

Within the available data, the lowest and the highest daily average concentration of PM10 was found to be 2.2 
µg m-3 to 79.5 µg m-3 on 15th September and 29th December respectively (table 26). The total available PM10 
concentration was found to be below NAAQS.

Monthly average:

The bar chart illustrates the monthly average concentration of PM10. The average concentration of PM10 
ranges from 4.9 µg m-3 in September to 31.3 µg m-3 in December.

Figure 60: Monthly average of pM10 for hetauda Station
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Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM10.The highest concentration 
of PM10 was found during winter season (35 µg m-3) followed by pre-monsoon (16.8 µg m-3), post-monsoon 
(16.7 µg m-3) and monsoon (7.3 µg m-3) as presented in the figure 61.

Figure 61: Seasonal average of pM10 for hetauda Station

Compliance status:

Out of the total 315 days of measurement, none of the day exceeded the NAAQS as shown in figure 62.

Figure 62: Compliance status of pM10 for hetauda Station

Hetauda Air Quality Monitoring Station
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2.2.2.4 Data aNaLySIS FOr tSp

hourly average:

The hourly average ranges from 1.1 µg m-3 to 584.7 µg m-3. The lowest and the highest concentration of TSP 
were observed on 15th July at 4:00 and 29th April at 14:00. The statistical summary of the hourly average is 
presented in the table below:

table 19: Summary of hourly average of tSp for hetauda Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.1 µg m-3 6.8 µg m-3 14.7 µg m-3 18.5 ± 20.5 µg m-3 23.7 µg m-3 584.7 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-25) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 63: histogram of tSp for hetauda Station

Diurnal variation: 

The hourly mean of TSP reached to its peaks at 8:00 which again decreases and gains height at 17:00. 

Figure 64: Diurnal variation of tSp for hetauda Station
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Monthly variation:

A high variation of TSP concentration was seen during December, whereas less during September. 

Figure 65: Monthly variation of tSp for hetauda Station

Daily average:

The daily average data was available for 315 days. Figure 66 explains the daily trend of TSP throughout the 
year.

Figure 66: Daily average of tSp for hetauda Station

table 20: Summary of daily average of tSp for hetauda Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
2.2 µg m-3 8.9 µg m-3 17.3 µg m-3 19.5 ± 14.3 µg m-3 24.7 µg m-3 100.2 µg m-3

Within the available data, the lowest and highest daily average concentration of TSP was found to be 2.2 µg 
m-3 to 100.2 µg m-3 on 15th September and 29th December respectively (table 29). The total available TSP 
concentration was found to be below NAAQS. 

Hetauda Air Quality Monitoring Station
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Monthly average:

The bar chart illustrates the monthly average concentration of TSP. The average concentration of TSP ranges 
from 5.6 µg m-3 in September to 39.3 µg m-3 in December.

Figure 67: Monthly average of tSp for hetauda Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of TSP. The highest concentration of 
TSP is found during winter season (44.1 µg m-3) followed by pre-monsoon (20.7 µg m-3). Concentration of 
TSP was found the least during monsoon season (7.8 µg m-3) as presented in the figure 68.

Figure 68: Seasonal average of tSp for hetauda Station

Compliance status:

Out of the total 315 days of measurement, none of the day exceeded the NAAQS as shown in figure 69.

Hetauda Air Quality Monitoring Station
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2.2.3 khUMaLtar aIr QUaLIty MONItOrINg StatION

Khumaltar air quality monitoring station is established in 2022 at Lalitpur Municipality in Lalitpur district, 
Bagmati Province. It is located at rooftop of ICIMOD building and represents the urban area. 

Emission from the vehicles is the main source of pollution in this area. Occasional construction activities 
around the area also contribute to the particulate matter measured by this station.  

2.2.3.1 Data aNaLySIS FOr pM2.5 

hourly average:

The hourly average ranges from 1.4 µg m-3 to 185.4 µg m-3. The lowest and highest concentration of PM2.5 
was observed on 2nd August at 14:00 and 28th March at 7:00. The statistical summary of the hourly average 
is presented in the table below:

table 21: Summary of hourly average of pM2.5 for khumaltar Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.4 µg m-3 15.3 µg m-3 32.0 µg m-3 38.1 ± 27.5 µg m-3 53.7 µg m-3 185.4 µg m-3

histogram:

The dataset is clustered on the lower end of values (10-55) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 69: Compliance status of tSp for hetauda Station
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Figure 70: histogram of pM2.5 for khumaltar Station

Diurnal variation:

The hourly mean of PM2.5 progressively increases with time and reached to its peak at 7:00 which again 
decreases and gains height after 19:00-20:00. The mean value was slightly more than median throughout the 
day.

Figure 71: Diurnal variation of pM2.5 for khumaltar Station

Monthly variation:

A high variation of PM2.5 concentration was seen during December, whereas less during July and August. 

Khumaltar Air Quality Monitoring Station
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Figure 72: Monthly variation of pM2.5 for khumaltar Station

Daily average:

The daily average data was available for 243 days. Figure 73 explains the daily trend of PM2.5 throughout the 
year.

Figure 73: Daily average of pM2.5 for khumaltar Station

table 22: Summary of daily average of pM2.5 for khumaltar Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
5.6 µg m-3 16.1 µg m-3 37.3 µg m-3 38.5 ± 24.2  µg m-3 55.1 µg m-3 113.7 µg m-3

Within the available data, the lowest and highest concentration of PM2.5 was found to be 5.6 µg m-3 to 113.7 
µg m-3 on 24th July and 30th December respectively (table 32). the PM2.5 concentration was found to be below 
NAAQS almost in half of the measured days. 

Monthly average:

The bar chart illustrates the monthly average concentration of PM2.5. The monthly average concentration 
of PM2.5 for April and December was similar (65.1 µg m-3, 66.5µg m-3) and was more than other months as 
shown in figure 74.

Khumaltar Air Quality Monitoring Station
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Figure 74: Monthly average of pM2.5 for khumaltar Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM2.5. Because of limited data, the 
averages of only three seasons- pre-monsoons, monsoon and post monsoon, were presented in the figure 75. 
Of these seasons, the concentration of the pre-monsoon season (53.7 µg m-3) was more than monsoon (19.2 
µg m-3) and post-monsoon (34.8 µg m-3).

Figure 75: Seasonal average of pM2.5 for khumaltar Station

Compliance status:

Out of the total 243 days of valid measurement, 112 days exceeded the NAAQS. Those noncompliance days 
were included in all measured months except in July, August and September as shown in figure 76.

Khumaltar Air Quality Monitoring Station
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Figure 76: Compliance status of pM2.5 for khumaltar Station

Calendar plot

As per the calendar plot for PM2.5 (figure 77), out of the total 243 valid days, the majority of days showed an 
AQI of good to moderate. Days in March, April, November and December reached an unhealthy state. Few 
days in May, June and October were also found to be unhealthy for the sensitive group.

Figure 77: Calendar plot of pM2.5 for khumaltar Station
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2.2.3.2  Data aNaLySIS FOr pM10 

hourly average:

The hourly average ranges from 1.9 µg m-3 to 697.3 µg m-3. The lowest and highest concentration of PM10 
were observed on 2nd August at 14:00 and 27th March at 7:00. The statistical summary of the hourly average 
is presented in the table below

table 23: Summary of hourly average of pM10 for khumaltar Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
1.9 µg m-3 28.3 µg m-3 61.8 µg m-3 76.6 ± 65.4 µg m-3 103.3 µg m-3 697.3 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-100) and as values increase, the frequency of observations 
decreases rapidly.

Figure 78: histogram of pM10 for khumaltar Station

Diurnal variation: 

The hourly mean of PM10 progressively increases with time and reached its peaks at 9:00 which again decreases 
and remain almost in same level till 23:00.

Figure 79: Diurnal variation of pM10 for khumaltar Station
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Monthly variation:

A high variation of PM10 concentration was seen during March, whereas less during July to September.

Figure 80: Monthly variation of pM10 for khumaltar Station

Daily average:

The daily average data was available for 254 days. Figure 81 explains the daily trend of PM10 throughout the 
year.

Figure 81: Daily average of pM10 for khumaltar Station

table 24: Summary of daily average of pM10 for khumaltar Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
7.9 µg m-3 31.4 µg m-3 72.6 µg m-3 77.3 ± 55.5 µg m-3 101.4 µg m-3 288.8 µg m-3

Within the available data, the lowest and the highest concentration of PM10 was found to be 7.9 µg m-3 to 
288.8 µg m-3 on 29th June and 27th March respectively (table 35). In most of the measured days, daily average 
PM10 concentration was found below NAAQS.

Khumaltar Air Quality Monitoring Station
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Monthly average:

The average monthly concentration of PM10 was shown in the bar chart. The monthly average concentration 
of PM10 was the lowest during July (23.2 µg m-3) and highest during April (158 µg m-3).

Figure 82: Monthly average of pM10 for khumaltar Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM10. Because of limited data, the 
averages of only three seasons- pre-monsoons, monsoon and post monsoon, were presented in the figure 83. 
Of these seasons, the concentration of the pre-monsoon season (122.2 µg m-3) is more than monsoon (35.3 
µg m-3) and post-monsoon (70.1 µg m-3).

Figure 83: Seasonal average of pM10 for khumaltar Station
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Compliance status:

Out of the total 254 days of valid measurement, only 42 days exceeded the NAAQS. Those noncompliance 
days were included in March, April, November and December as shown in figure 84.

Figure 84: Compliance status of pM10 for khumaltar Station

2.2.4 ratNapark aIr QUaLIty MONItOrINg StatION

Ratnapark Air Quality Monitoring Station was established in the year 2016 at Shankhadhar park near Rani 
Pokhari.  This station is situated at the center of the Kathmandu and represents the urban area. 

Emissions from the vehicles is the main source of pollution in the area. In the winter season solid waste 
burning during winter season is also a major source of air pollution. Regional haze is also the common 
problem of this location. In Pre-monsoon season pollution from forest fire in different parts of the country 
become one of the major sources of pollution.   

2.2.4.1 Data aNaLySIS FOr pM2.5 

hourly average:

The hourly average ranges from 1.2 µg m-3 to 167.7 µg m-3. The lowest and the highest concentration of PM2.5 
was observed on 26th April at 6:00 and 13th January at 4:00. The statistical summary of the hourly average is 
presented in the table below:

table 25: Summary of hourly average of pM2.5 for ratnapark Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.2 µg m-3 15.7 µg m-3 26.4µg m-3 33.0 ± 22.2 µg m-3 46.1 µg m-3 167.7 µg m-3

histogram:

The dataset is clustered on the lower end of values (10-60) and as values increase, the frequency of observations 
decreases rapidly.

Khumaltar Air Quality Monitoring Station
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Figure 85: histogram of pM2.5 for ratnapark Station

Diurnal variation:

The hourly mean of PM2.5 progressively decreases till 4:00 then increases with time and reached to its peak at 
8:00. Thereafter it decreases till 14:00 and again starts to rise from 16:00 and peaks at 20:00. 

Figure 86: Diurnal variation of pM2.5 for ratnapark Station

Monthly variation:

A high variation of PM2.5 concentration was seen during April. 

Figure 87: Monthly variation of pM2.5 for ratnapark Station
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Daily average:

The daily average data was available for 250 days. Figure 88 explains the daily trend of PM2.5 throughout the 
year.

Figure 88: Daily average of pM2.5 for ratnapark Station

table 26: Summary of daily average of pM2.5 for ratnapark Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
7.2 µg m-3 17.1 µg m-3 27.0 µg m-3 33.3 ± 19.0 µg m-3 47.5 µg m-3 98.2 µg m-3

Within the available data, the lowest and highest concentration of PM2.5 was found to be 7.2 µg m-3 to 98.2 
µg m-3 on 13th January and 26th April respectively (table 38). 

Monthly average:

The bar chart illustrates the monthly average concentration of PM2.5. It can be seen that the monthly average 
of PM2.5 was the lowest in August (15.7 µg m-3) and highest in December (58.2 µg m-3) while monthly 
average was not available for February, March and April. 

Figure 89: Monthly average of pM2.5 for ratnapark Station
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Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM2.5. Winter and Post-Monsoon 
have almost similar seasonal average (38.9 µg m-3 and 38.1 µg m-3) while Monsoon have lower seasonal 
average (22.9 µg m-3). Seasonal average for Pre-Monsoon season was not available.  

Figure 90: Seasonal average of pM2.5 for ratnapark Station

Compliance status:

Out of the total 250 days of valid measurement, 101 days exceeded the NAAQS. 

Figure 91: Compliance status of pM2.5 for ratnapark Station

Calendar plot

As per the calendar plot for PM2.5 (figure 92), the worst category of AQI seen was Unhealthy. Unhealthy 
category of AQI was seen in April, May, June, November and December. March was not included in the plot 
due to unavailability of daily average data. 

Ratnapark Air Quality Monitoring Station
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Figure 92: Calendar plot of pM2.5 for ratnapark Station

2.2.4.2  Data aNaLySIS FOr pM10 

hourly average:

The hourly average ranges from 1.2 µg m-3 to 349.2 µg m-3. The lowest and highest concentration of PM10 
was observed on 13th January at 4:00 and 26th April at 8:00. The statistical summary of the hourly average is 
presented in the table below:

table 27: Summary of hourly average of pM10 for ratnapark Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
1.2 µg m-3 26.0 µg m-3 42.0 µg m-3 48.5 ± 33.1 µg m-3 64.2 µg m-3 349.2 µg m-3

histogram:

The dataset is clustered on the lower end of values (10-70) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 93: histogram of pM10 for ratnapark Station
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Diurnal variation: 

The hourly mean of PM10 progressively decreases till 4:00 then increases with time and reaches to its peak at 
9:00. Thereafter it decreases till 15:00 and again starts to rise from 18:00 and peaks at 20:00.

Figure 94: Diurnal variation of pM10 for ratnapark Station

Monthly variation:

A high variation of PM10 concentration was seen during April and low during February.

Figure 95: Monthly variation of pM10 for ratnapark Station

Daily average:

The daily average data was available for 250 days. Figure 96 explains the daily trend of PM10 throughout the 
year.

Ratnapark Air Quality Monitoring Station
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Figure 96: Daily average of pM10 for ratnapark Station

table 28: Summary of daily average of pM10 for ratnapark Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
9.3 µg m-3 27.8 µg m-3 44.1 µg m-3 48.9 ± 28.6 µg m-3 62.1 µg m-3 211.3 µg m-3

Within the available data, the lowest and the highest concentration of PM10 was found to be 9.3 µg m-3 to 

211.3 µg m-3 on 5th October and 26th April respectively. In majority of days PM10 concentration was found to 
be below NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of PM2.5. The monthly average of PM2.5 was the 
lowest in August (26.6 µg m-3) and highest in June (71.1 µg m-3) while monthly average was not available for 
February to April. 

Figure 97: Monthly average of pM10 for ratnapark Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM10. This bar chart illustrates the 
seasonal distribution of the concentration of PM2.5. Winter and post-monsoon have similar seasonal average 
(57.7 µg m-3 and 47.8 µg m-3) while monsoon have lower seasonal average (37.5 µg m-3). Seasonal average for 
pre-monsoon season was not available.  
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Figure 98: Seasonal average of pM10 for ratnapark Station

Compliance status:

Out of the total 250 days of measurement, only 5 days in April exceeded the NAAQS. 

Figure 99: Compliance status of pM10 for ratnapark Station

2.2.4.3 Data aNaLySIS FOr tSp

hourly average:

The hourly average ranges from 1.3 µg m-3 to 697.3 µg m-3. The lowest and the highest concentration of 
TSP was observed on 13th January at 4:00 and 20th February at 14:00. The statistical summary of the hourly 
average is presented in the table below:

Ratnapark Air Quality Monitoring Station
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table 29: Summary of hourly average of tSp for ratnapark Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.3 µg m-3 36.4 µg m-3 64.4 µg m-3 80.6 ± 67.7 µg m-3 103.1 µg m-3 697.3 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-100) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 100: histogram of tSp for ratnapark Station

Diurnal variation: 

The hourly mean of TSP is high in day time. It peaks at 13:00.

Figure 101: Diurnal variation of tSp for ratnapark Station

Monthly variation:

A high variation of TSP concentration was seen during April, November and December have the lowest 
variation. 
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Figure 102: Monthly variation of tSp for ratnapark Station

Daily average:

The daily average data was available for 250 days. Figure 103 explains the daily trend of TSP throughout the 
year.

Figure 103: Daily average of tSp for ratnapark Station

table 30: Summary of daily average of tSp for ratnapark Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
10.3 µg m-3 52.6 µg m-3 72.9 µg m-3 80.7 ± 49.8 µg m-3 90.7 µg m-3 384.0 µg m-3

Within the available data, the lowest and highest concentration of TSP was found to be 10.3 µg m-3 to 384.0 
µg m-3 on 6th October and 25th April respectively (table 44). 

Monthly average:

The bar chart illustrates the monthly average concentration of TSP. The monthly average of TSP was found 
to be the the lowest in October (51.2 µg m-3) and highest in May (118.0 µg m-3). The monthly average for 
February, March and April was not available.

Ratnapark Air Quality Monitoring Station
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Figure 104: Monthly average of tSp for ratnapark Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of TSP

Figure 105: Seasonal average of tSp for ratnapark Station

This bar chart illustrates the seasonal distribution of the concentration of TSP. Winter season has the highest 
seasonal average of TSP (104.3 µg m-3) while Monsoon and Post-Monsoon have similar seasonal average 
(68.2 µg m-3 and 66.2 µg m-3) Seasonal average for Pre-Monsoon season is not available.  

Compliance status:

Out of the total 250 days of measurement, only 5 days in April exceeded the NAAQS. 
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Figure 106: Compliance status of tSp for ratnapark Station

2.2.5 ShaNkhapark aIr QUaLIty MONItOrINg StatION

Shankhapark Air Quality Monitoring Station was established in the year 2017 at Shankhapark near Ring 
road in Kathmandu. It represents the urban area. 

Emissions from the vehicles and re-suspended dust from road along with solid waste burning in winter season 
are the main source of pollution in the area. In Pre-monsoon season pollution from forest fire in different 
parts of the country become one of the major source of pollution.   

2.2.5.1 Data aNaLySIS FOr pM2.5 

hourly average:

The hourly average ranges from 2.8 µg m-3 to 151.8 µg m-3. The lowest and highest concentration of PM2.5 is 
observed on 5th October at 5:00 and 30th December at 8:00. The statistical summary of the hourly average is 
presented in the table below:

table 31: Summary of hourly average of pM2.5 for Shankhapark Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
2.8 µg m-3 24.1 µg m-3 38.1 µg m-3 44.6 ± 26.5 µg m-3 59.8 µg m-3 151.8 µg m-3

histogram:

The dataset is clustered on the lower end of values (10-80) and as values increase, the frequency of observations 
decreases rapidly. 

Ratnapark Air Quality Monitoring Station



Status of Air Quality in Nepal Annual Report, 2022  ( 63 )

Figure 107: histogram of pM2.5 for Shankhapark Station

Diurnal variation:

The hourly mean of PM2.5 progressively increases with time and reached to its peak at 8:00 which again 
decreases and become lowest at 15:00 and again gains height around 20:00-21:00. The mean value was 
almost similar to the median throughout the day.

Figure 108: Diurnal variation of pM2.5 for Shankhapark Station

Monthly variation:

A high variation of PM2.5 concentration was seen during December, whereas less during September.  
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Figure 109: Monthly variation of pM2.5 for Shankhapark Station

Daily average:

The daily average data was available only for 102 days.

Figure 110: Daily average of pM2.5 for Shankhapark Station

table 32: Summary of daily average of pM2.5 for Shankhapark Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
9.2 µg m-3 24.3 µg m-3 42.7 µg m-3 43.9 ± 21.9 µg m-3 59.0 µg m-3 104.9 µg m-3

Within the available data, the lowest and highest concentration of PM2.5 was found to be 9.2 µg m-3 to 
104.9 µg m-3 on 5th October and 30th December respectively (table 47). After 20th October most of the days 
exceeded NAAQS. 

Monthly average:

The bar chart illustrated the monthly average concentration of PM2.5. The monthly average of PM2.5 was 
found to be the lowest in September (23.8 µg m-3) and highest in December (73.5 µg m-3). 
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Figure 111: Monthly average of pM2.5 for Shankhapark Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM2.5. Because of limited data, the 
seasonal averages of only post-monsoon was available (41.4 µg m-3). 

Figure 112: Seasonal average of pM2.5 for Shankhapark Station

Compliance status:

Out of the total 102 days of valid measurement, 55 days exceeded the NAAQS. Those noncompliance days 
were included in October to December as shown in figure 113.

Shankhapark Air Quality Monitoring Station
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Figure 113: Compliance status of pM2.5 for Shankhapark Station

Calendar plot

As per the calendar plot for PM2.5 (figure 114), out of the total 102 valid days, the daily AQI group  shown 
were good to Unhealthy. Unhealthy category of AQI were seen in November and December. 

Figure 114: Calendar plot of pM2.5 for Shankhapark Station

2.2.5.2 Data aNaLySIS FOr pM10 

hourly average:

The hourly average ranges from 3.2 µg m-3 to 203.0 µg m-3. The lowest and the highest concentration of PM10 
was observed on 5th October at 5:00 and 30th December at 9:00. The statistical summary of the hourly average 
is presented in the table below:

table 33: Summary of hourly average of pM10 for Shankhapark Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
3.2 µg m-3 34.1 µg m-3 58.0 µg m-3 62.9 ± 35.7 µg m-3 84.9 µg m-3 203.0 µg m-3

histogram:

The dataset is clustered on the lower end of values (20-110) and as values increase, the frequency of observations 
decreases rapidly. 

Shankhapark Air Quality Monitoring Station
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Figure 115: histogram of pM10 for Shankhapark Station

Diurnal variation: 

The hourly mean of PM10 progressively increases with time from 4:00 and peak at 9:00. Thereafter it decreases 
till 17: 00 after that it again increases and peak at 21:00. After that it again decreases with time.  

Figure 116: Diurnal variation of pM10 for Shankhapark Station

Monthly variation:

A high variation of PM10 concentration was seen during December, whereas less during September.  

Shankhapark Air Quality Monitoring Station
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Figure 117: Monthly variation of pM10 for Shankhapark Station

Daily average:

Figure 118 explains the daily trend of PM10 throughout the year.

Figure 118: Daily average of pM10 for Shankhapark Station

table 34: Summary of daily average of pM10 for Shankhapark Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
11.1 µg m-3 33.6 µg m-3 65.1 µg m-3 61.6 ± 30.3 µg m-3 81.7 µg m-3 132.0 µg m-3

Within the available data, the lowest and the highest concentration of PM10 was found to be 11.1 µg m-3 

to 132.0 µg m-3 on 5th October and 30th December respectively (table 50). Almost total available PM10 
concentration was found to be within NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of PM10. The monthly average of PM10 was lowest 
in September (32.3 µg m-3) and highest in December (101.1 µg m-3). 

Shankhapark Air Quality Monitoring Station
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Figure 119: Monthly average of pM10 for Shankhapark Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM10. Because of limited data, the 
seasonal averages of only post-monsoon is available (59.5 µg m-3). 

Figure 120: Seasonal average of pM10 for Shankhapark Station

Compliance status:

Out of the total 102 days of valid measurement, only 4 days in December exceeded the NAAQS. 

Shankhapark Air Quality Monitoring Station
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Figure 121: Compliance status of pM10 for Shankhapark Station

2.2.5.3  Data aNaLySIS FOr tSp

hourly average:

The hourly average ranges from 3.2 µg m-3 to 735.8 µg m-3. The lowest and the highest concentration of TSP 
was observed on 5th October at 5:00 and 24rd December at 15:00 respectively. The statistical summary of the 
hourly average is presented in the table below:

table 35: Summary of hourly average of tSp for Shankhapark Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
3.2 µg m-3 44.6 µg m-3 82.9 µg m-3 115.2 ± 99.9µg m-3 154.3 µg m-3 735.8 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-150) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 122: histogram of tSp for Shankhapark Station

Shankhapark Air Quality Monitoring Station
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Figure 124: Monthly variation of tSp for Shankhapark Station

Daily average:

Figure 125 explains the daily trend of TSP.

Diurnal variation: 

Hourly average of TSP progressively increases with time from 4:00 till 9:00. It peaks at 14:00 after that 
decreases with time.

Figure 123: Diurnal variation of tSp for Shankhapark Station

Monthly variation:

A high variation of TSP concentration was seen during December, whereas less during September.  

Shankhapark Air Quality Monitoring Station
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Figure 125: Daily average of tSp for Shankhapark Station

table 36: Summary of daily average of tSp for Shankhapark Station

Within the available data, the lowest and highest concentration of TSP was found to be 11.4 µg m-3 to 236.2 
µg m-3 on 6th October and 24th December respectively (table 53). 

Monthly average:

The bar chart illustrates the monthly average concentration of TSP. The monthly average of TSP was lowest 
in September (53.7 µg m-3) and highest in December (183.1 µg m-3). 

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
11.4 µg m-3 58.3 µg m-3 125.0 µg m-3 112.2 ± 56.8 µg m-3 152.3 µg m-3 236.2 µg m-3

Figure 126: Monthly average of tSp for Shankhapark Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of TSP. Because of limited data, the 
seasonal averages of only Post-Monsoon is available (110.7 µg m-3).

Shankhapark Air Quality Monitoring Station
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Figure 127: Seasonal average of tSp for Shankhapark Station

Compliance status:

Out of the total 102 days of valid measurement, only 2 days in December exceeded the NAAQS. 

Figure 128: Compliance status of tSp for Shankhapark Station

Shankhapark Air Quality Monitoring Station
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2.2.6 tU kIrtIpUr aIr QUaLIty MONItOrINg StatION

TU Air Quality Monitoring Station was established in the year 2016.  It lies inside the premises of Tribhuvan 
university near DHM weather station.  

Being situated within the university premises, there is relatively low traffic in the immediate vicinity of 
the station. However, the Ring-Road is nearby, within a distance of less than 1 kilometer. The station is 
positioned on the eastern side of Kirtipur municipality, with Kathmandu Metropolitan City lying to the east, 
signifying its urban setting. Emissions from the vehicles is the main source of pollution in the area. Besides 
emission from industries is another main source. In the winter season solid waste burning is also major 
source. Sometimes pollution from other parts of the country enters the city. In Pre-monsoon season pollution 
from forest fire in different parts of the country become one of the major source of pollution. 

2.2.6.1 Data aNaLySIS FOr pM2.5 

hourly average:

The hourly average ranges from 2.6 µg m-3 to 167.7 µg m-3. The lowest and the highest concentration of 
PM2.5 was observed on 5th October at 5:00 and 1st January at 11:00 respectively. The statistical summary of 
the hourly average is presented in the table below:

table 37: Summary of hourly average of pM2.5 for kirtipur Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
2.6 µg m-3 20.4 µg m-3 39.2 µg m-3 44.8 ± 28.9 µg m-3 64.2 µg m-3 167.7 µg m-3

histogram:

The dataset is clustered on the lower end of values (10-80) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 129: histogram of pM2.5for kirtipur Station

Diurnal variation:

The hourly mean of PM2.5 progressively increases with time from 6:00 and reaches to its peak at 7:00-8:00. 
Thereafter it decreases and become lowest at 14:00. From 16:00 it again rises with time gains height around 
21:00-22:00. 

TU Kirtipur Air Quality Monitoring Station
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Figure 130: Diurnal variation of pM2.5 for kirtipur Station

Monthly variation:

A high variation of PM2.5 concentration was seen during January to April, whereas less during August. 

Figure 131: Monthly variation of pM2.5 for kirtipur Station

Daily average:

The daily average data was available only for 275 days. Figure 132 explain the daily trend of PM2.5 throughout 
the year.

TU Kirtipur Air Quality Monitoring Station
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Figure 133: Monthly average of pM2.5 for kirtipur Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM2.5. Seasonal average of PM2.5 
Winter season was highest (72.1 µg m-3) and that of Monsoon season was lowest (23.2 µg m-3).

Figure 132: Daily average of pM2.5 for kirtipur Station

table 38: Summary of daily average of pM2.5 for kirtipur Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
7.3 µg m-3 20.6 µg m-3 42.8 µg m-3 44.8 ± 24.8 µg m-3 65.7 µg m-3 114.2 µg m-3

Within the available data, the lowest and highest concentration of PM2.5 was found to be 7.3 µg m-3 to 
114.2 µg m-3 on 14th September and 3rd February respectively (table 56). During the majority of days, PM2.5 
concentration was found to be above NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of PM2.5. The average concentration of PM2.5 
was the the lowest in July (15.0 µg m-3) and highest in March (71.8 µg m-3). Monthly average of August and 
December was not available due to limited availability of data.

TU Kirtipur Air Quality Monitoring Station
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Figure 134: Seasonal average of pM2.5 for kirtipur Station

Compliance status:

Out of the total 275 days of valid measurement, 149 days exceeded the NAAQS. 

Figure 135: Compliance status of pM2.5 for kirtipur Station

Calendar plot

As per the calendar plot for PM2.5 (figure 136), out of the total 275 valid days, AQI category of good to 
unhealthy was seen throughout the day. A lot of Unhealthy categories of days can be seen on January to April. 

TU Kirtipur Air Quality Monitoring Station
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Figure 137: histogram of pM10 for kirtipur Station

Diurnal variation: 

The hourly mean of PM10 progressively increases with time from 5:00 and reached to its peak at 9:00. 
Thereafter it decreases till 14. There after it increases slightly with time till 18:00. There after it decreases 
slightly with time.  

Figure 136: Calendar plot of pM2.5 for kirtipur Station

2.2.6.2 Data aNaLySIS FOr pM10 

hourly average:

The hourly average ranges from 3.2 µg m-3 to 381.5 µg m-3. The lowest and highest concentration of PM10 was 
observed on 6th October at 14:00 and 24th April at 21:00 respectively. The statistical summary of the hourly 
average is presented in the table below:

table 39: Summary of hourly average of pM10 for kirtipur Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
3.2 µg m-3 34.8 µg m-3 67.2 µg m-3 80.3 ± 57.7 µg m-3 110.1 µg m-3 381.5 µg m-3

histogram:

The dataset is clustered on the lower end of values (10-150) and as values increase, the frequency of observations 
decreases rapidly. 

TU Kirtipur Air Quality Monitoring Station
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Figure 139: Monthly variation of pM10 for kirtipur Station

Daily average:

Figure 140 explains the daily trend of PM10 throughout the year.

Figure 138: Diurnal variation of pM10 for kirtipur Station

Monthly variation:

A high variation of PM10 concentration was seen during March and April whereas less occurs during July to 
August. 

TU Kirtipur Air Quality Monitoring Station
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Figure 140: Daily average of pM10 for kirtipur Station

table 40: Summary of daily average of pM10 for kirtipur Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
11.2 µg m-3 36.0 µg m-3 71.2 µg m-3 80.4 ± 49.7 µg m-3 113.2 µg m-3 232.7 µg m-3

Within the available data, the lowest and the highest concentration of PM10 was found to be 11.2 µg m-3 and 
232.7 µg m-3 on 5th October and 25th April respectively (table 59). 

Monthly average:

The average monthly concentration of PM10 was shown in the bar chart. The monthly average value of PM10 
was the lowest in July (26.8 µg m-3) and highest in April (152.4 µg m-3).  

Figure 141: Monthly average of pM10 for kirtipur Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM10. Pre-Monsoon season has the 
highest seasonal average (120.2 µg m-3) and monsoon season has the lowest seasonal value (40.0 µg m-3). 

TU Kirtipur Air Quality Monitoring Station
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Figure 142: Seasonal average of pM10 for kirtipur Station

Compliance status:

Out of the total 275 days of measurement, 61 days exceeded the NAAQS. 

Figure 143: Compliance status of pM10 for kirtipur Station

2.2.6.3 Data aNaLySIS FOr tSp

hourly average:

The hourly average ranges from 3.5 µg m-3 to 1008.6 µg m-3. The lowest and the highest concentration of 
TSP was observed on 6th October at 14:00 and 24th April at 22:00 respectively. The statistical summary of the 
hourly average is presented in the table below:

TU Kirtipur Air Quality Monitoring Station
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table 41: Summary of hourly average of tSp for kirtipur Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
3.5 µg m-3 54.0 µg m-3 108.6 µg m-3 150.5 ± 131.0 µg m-3 200.0 µg m-3 1008.6 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-200) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 144: histogram of tSp for kirtipur Station

Diurnal variation: 

The hourly mean of TSP progressively increases with time and reached to its peaks at 10:00 which again 
decreases and gains height around 17:00-18:00. 

Figure 145: Diurnal variation of tSp for kirtipur Station

Monthly variation:

A high variation of TSP concentration was seen during March and April, whereas less occurs during August. 

TU Kirtipur Air Quality Monitoring Station
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Figure 146: Monthly variation of tSp for kirtipur Station

Daily average:

Figure 147 explains the daily trend of TSP throughout the year.

Figure 147: Daily average of tSp for kirtipur Station

table 42: Summary of daily average of tSp for kirtipur Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
14.1 µg m-3 71.6 µg m-3 119.0 µg m-3 151.0 ± 103.2 µg m-3 209.5 µg m-3 502.8 µg m-3

Within the available data, the lowest and highest concentration of TSP was found to be 14.1 µg m-3 and 502.8 
µg m-3 on 6th October and 27th March respectively (table 62). Most of the available TSP concentration was 
found to be below NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of TSP. July has the lowest (55.1 µg m-3) and 
March has the highest monthly average value of TSP (311.9 µg m-3).

TU Kirtipur Air Quality Monitoring Station
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Figure 148: Monthly average of tSp for kirtipur Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of TSP. Pre-Monsoon season has the 
highest seasonal average of TSP (240.7 µg m-3) and Monsoon has the lowest seasonal average (73.2 µg m-3).

Figure 149: Seasonal average of tSp for kirtipur Station

Compliance status:

Out of the total 275 days of measurement, 60 days exceeded the NAAQS. 

TU Kirtipur Air Quality Monitoring Station
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Figure 150: Compliance status of tSp for kirtipur Station

TU Kirtipur Air Quality Monitoring Station



( 86 ) Status of Air Quality in Nepal Annual Report, 2022

2.3 LUMBINI prOvINCe

2.3.1 DaNg aIr QUaLIty MONItOrINg StatION

Dang air quality monitoring station was established in 2018 at Ghorahi Sub-Metropolitan City in Dang 
district, Lumbini Province. This station is located at Rampur near the office of Ward number 4. This station 
represents the urban area. 

Emission from the vehicles and industries are the main sources of pollution in the area around the station. 
Another likely source of air pollution in this region is the extensive burning of agricultural.

2.3.1.1 Data aNaLySIS FOr pM2.5 

hourly average:

The hourly average ranges from 1.1 µg m-3 to 413.9 µg m-3. The lowest and the highest concentration of PM2.5 
was observed on 7th October at 3:00 and 5th May at 17:00. The statistical summary of the hourly average is 
presented in the table below:

table 43: Summary of hourly average of pM2.5 for Dang Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.1 µg m-3 9.0 µg m-3 17.0 µg m-3 23.7 ± 21.6 µg m-3 31.6 µg m-3 413.9 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-25) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 151: histogram of pM2.5 for Dang Station

Dang Air Quality Monitoring Station



Status of Air Quality in Nepal Annual Report, 2022  ( 87 )

Diurnal variation:

The hourly mean of PM2.5 progressively increases with time and reached to its peak at 7:00-9:00 which again 
decreases and gain height around 18:00. The mean value was found more than median throughout the day.

Figure 152: Diurnal variation of pM2.5 for Dang Station

Monthly variation:

A high variation of PM2.5 concentration was seen during January, whereas less during August and September. 

Dang Air Quality Monitoring Station

Figure 153: Monthly variation of pM2.5 for Dang Station
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Figure 154: Daily average of pM2.5 for Dang Station

table 44: Summary of daily average of pM2.5 for Dang Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
2.2 µg vm-3 10.4 µg m-3 19.9 µg m-3 25.1 ± 18.2 µg m-3 35.9 µg m-3 83.4 µg m-3

Within the available data, the lowest and highest concentration of PM2.5 was found to be 2.2 µg m-3 to 
83.4 µg m-3 on 13th September and 2nd February respectively (table 65). During the majority of days, PM2.5 
concentration was found to be below NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of PM2.5. The average concentration of PM2.5 
ranges from 10.3 µg m-3 in September  to 42.8 µg m-3 in January. 

Dang Air Quality Monitoring Station

Daily average:

The daily average data is available only for 98 days.

Figure 155: Monthly average of pM2.5 for Dang Station
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Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM2.5. Because of limited data, the 
averages of only one season- winter (45.3 µg m-3) was presented in the figure 156

Figure 156: Seasonal average of pM2.5 for Dang Station

Compliance status:

Out of the total 96 days of valid measurement, only 21 days exceeded the NAAQS. Those noncompliance 
days were included in January to May as shown in figure 157.

Dang Air Quality Monitoring Station

Figure 157: Compliance status of pM2.5 for Dang Station
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Calendar plot

As per the calendar plot for PM2.5 (figure 158), out of the total 98 valid measurement days, the majority of 
days showed an AQI of good to moderate. Only one day in January and three days in February reached an 
unhealthy state. Few days in January are also found to be unhealthy for the sensitive group.

Figure 158: Calendar plot of pM2.5 for Dang Station

Dang Air Quality Monitoring Station

2.3.1.2 Data aNaLySIS FOr pM10 

hourly average:

The hourly average ranges from 1.1 µg m-3 to 442.8 µg m-3. The lowest and highest concentration of PM10 
was observed on 7th October at 3:00 and 5th May at 17:00. The statistical summary of the hourly average is 
presented in the table below: 

table 45: Summary of hourly average of pM10 for Dang Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
1.1 µg m-3 9.9 µg m-3 20.1 µg m-3 29.0 ± 26.7µg m-3 41.6 µg m-3 442.8 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-35) and as values increase, the frequency of observations 
decreases rapidly. 
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Figure 159: histogram of pM10 for Dang Station

Diurnal variation: 

The hourly mean of PM10 progressively increases with time and reached to its peaks at 7:00-8:00 which again 
decreases and gain height around 18:00. 

Dang Air Quality Monitoring Station

Figure 160: Diurnal variation of pM10 for Dang Station

Monthly variation:

A high variation of PM10 concentration was seen during January, whereas less during August and September. 
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Figure 161: Monthly variation of pM10 for Dang Station

Daily average:

The daily average data was available only for 97 days. 

Figure 162: Daily average of pM10 for Dang Station

Dang Air Quality Monitoring Station

table 46: Summary of daily average of pM10 for Dang Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
2.4 µg m-3 11.1 µg m-3 21.2 µg m-3 30.4 ± 22.4 µg m-3 47.1 µg m-3 94.9 µg m-3

Within the available data, the lowest and the highest concentration of PM10 was found to be 2.4 µg m-3 to 
94.9 µg m-3 on 16th September and 3rd February respectively (table 68). The total available PM10 concentration 
was found to be below NAAQS. 
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Figure 163: Monthly average of pM10 for Dang Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM10. Because of limited data, the 
averages of only one season- winter (58.6 µg m-3) was presented in the figure 164. 

Figure 164: Seasonal average of pM10 for Dang Station

Dang Air Quality Monitoring Station

Monthly average:

The bar chart illustrates the monthly average concentration of PM10. The average concentration of PM2.5 
ranges from 11 µg m-3 in September  to 50.8 µg m-3 in January.
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Compliance status:

Out of the total 96 days of valid measurement, none of the days exceeded the NAAQS as shown in figure 165.

Figure 165: Compliance status of pM10 for Dang Station

2.3.1.3 Data aNaLySIS FOr tSp

hourly average:

The hourly average ranges from 1.1 µg m-3 to 859.9 µg m-3. The lowest and the highest concentration of TSP 
were observed on 7th October at 3:00 and 23rd May at 18:00. The statistical summary of the hourly average 
was presented in the table below:

table 47: Summary of hourly average of tSp for Dang Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.1 µg m-3 10.8 µg m-3 23.1 µg m-3 39.1± 46.7 µg m-3 53.6 µg m-3 859.9 µg m-3

The dataset is clustered on the lower end of values (0-50) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 166: histogram of tSp for Dang Station

Dang Air Quality Monitoring Station
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Diurnal variation: 

The hourly mean of TSP progressively increases with time and reached to its peak at 10:00 which again 
decreases slightly and gains height around 18:00. 

Figure 167: Diurnal variation of tSp for Dang Station

Monthly variation:

A high variation of TSP concentration was seen during May whereas less during August and September. 

Figure 168: Monthly variation of tSp for Dang Station

Daily average:

The daily average data was available only for 98 days. 

Dang Air Quality Monitoring Station
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Figure 169: Daily average of tSp for Dang Station

table 48: Summary of daily average of tSp for Dang Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
2.4 µg m-3 12.1 µg m-3 22.9 µg m-3 40.1 ± 34.0 µg m-3 61.1 µg m-3 166.2 µg m-3

Within the available data, the lowest and highest concentration of TSP was found to be 2.4 µg m-3 to 166.2 
µg m-3 on 16th September and 3rd February respectively (table 71). The total available TSP concentration was 
found to be below NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of TSP. The average concentration of TSP ranges 
from 12.1 µg m-3 in September to 74.3 µg m-3 in May. 

Figure 170: Monthly average of tSp for Dang Station

Dang Air Quality Monitoring Station
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Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of TSP. Because of limited data, the 
averages of only one season- winter (75.1 µg m-3) was presented in the figure 171. 

Figure 171: Seasonal average of tSp for Dang Station

Compliance status:

Out of the total 96 days of valid measurement, none of the days exceeded the NAAQS as shown in figure 172.

Figure 172: Compliance status of tSp for Dang Station

2.3.2 NepaLgUNj aIr QUaLIty MONItOrINg StatION

Nepalgunj Air Quality Monitoring Station was established in the year 2018 in the premises of district 
administration office of Banke, Lumbini province. It represents the urban area. The main sources of pollution 

Dang Air Quality Monitoring Station
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in this region are vehicles and industries. Banke Industrial estate is also near to the station. Agriculture residue 
buring and forest fire are also major source during winter and pre-monsoon seasons. 

2.3.2.1 Data aNaLySIS FOr pM2.5 

hourly average:

The hourly average ranges from 3.9 µg m-3 to 195.3 µg m-3. The lowest and highest concentration of PM2.5 
was observed on 12th May at 16:00 and 31st January at 21:00 respectively. The statistical summary of hourly 
average was presented in the table below:

table 49: Summary of hourly average of pM2.5 for Nepalgunj Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
3.9 µg m-3 17.8 µg m-3 33.9 µg m-3 39.0 ± 26.2 µg m-3 53.5 µg m-3 195.3 µg m-3

histogram:

The dataset is clustered on the lower end of values (10-70) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 173: histogram of pM2.5 for Nepalgunj Station

Diurnal variation:

The hourly mean of PM2.5 progressively increases with time and reached to its peaks at 8:00 which again 
decreases and gain height around 21:00. In general mean value was greater than median value throughout the 
day except at 7:00 when mean is less than median. 

Nepalgunj Air Quality Monitoring Station
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Figure 174: Diurnal variation of pM2.5 for Nepalgunj Station

Monthly variation:

A high variation of PM2.5 concentration was seen during January, whereas less during October. 

Figure 176: Daily average of pM2.5 for Nepalgunj Station

Figure 175: Monthly variation of pM2.5 for Nepalgunj Station

Daily average:

The daily average data is available only from 1st January to 30th May. 

Nepalgunj Air Quality Monitoring Station
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table 50: Summary of daily average of pM2.5 for Nepalgunj Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
9.0 µg m-3 24.3 µg m-3 38.8 µg m-3 39.4 ± 19.5 µg m-3 49.7 µg m-3 92.7 µg m-3

Within the available data, the lowest and the highest concentration of PM2.5 was found to be 9.0 µg m-3 and 
92.7 µg m-3 on 12th May and 2nd January respectively (table 74). During majority of days, PM2.5 concentration 
was found to be above NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of PM2.5. The average concentration of PM2.5 was 
the highest in January (57.9 µg m-3) and decreases thereafter and become lowest at May (14.1µg m-3). After 
may monthly average data was not available.

Figure 177: Monthly average of pM2.5 for Nepalgunj Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM2.5. Because of limited data, 
the averages of only two seasons- winter and pre-monsoon, were presented in the figure 178. Of these two 
seasons, the seasonal average of winter season (53.1 µg m-3) was found more than that of pre-monsoon season 
(29.9 µg m-3).

Figure 178: Seasonal average of pM2.5 for Nepalgunj Station

Nepalgunj Air Quality Monitoring Station
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Compliance status:

Out of the total 149 days of valid measurement, 70 days exceeded the NAAQS. Those noncompliance days 
were included in January to April as shown in figure179.

Figure 179: Compliance status of pM2.5 for Nepalgunj Station

Calendar plot

As per the calendar plot for PM2.5, out of the total 149 measured days, good to unhealthy category of  AQI  
class can be seen.  Unhealthy categories of AQI can be seen in January and February.

Figure 180: Calendar plot of pM2.5 for Nepalgunj Station

2.3.2.2  Data aNaLySIS FOr pM10 

hourly average:

The hourly average ranges from 6.0 µg m-3 to 364.5 µg m-3. The lowest and the highest concentration of PM10 
was observed on 4th February at 7:00 and 18th May at 19:00 respectively. The statistical summary of hourly 
average is presented in the table below:

Nepalgunj Air Quality Monitoring Station
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table 51: Summary of hourly average of pM10 for Nepalgunj Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
6.0 µg m-3 31.5 µg m-3 47.1 µg m-3 52.6 ± 29.7 µg m-3 68.9 µg m-3 364.5 µg m-3

histogram:

The dataset is clustered on the lower end of values (10-90) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 181: histogram of pM10 for Nepalgunj Station

Diurnal variation: 

The hourly mean of PM10 progressively decrease from 0:00 to 5:00 then increases with time and reached to its 
peaks at 8:00 which again decreases up to 15:00 and is almost similar up to 16:00. After that it again starts 
to rise and gain height around 19:00- 21:00 there after it decreases.

Figure 182: Diurnal variation of pM10 for Nepalgunj Station 

Monthly variation:

A high variation of PM10 concentration was seen during April, whereas less during October.

Nepalgunj Air Quality Monitoring Station
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Figure 183: Monthly variation of pM10 for Nepalgunj Station

Daily average:

The daily average data was available only from 1st January to 30th May. 

Figure 184: Daily average of pM10 for Nepalgunj Station

table 52: Summary of daily average of pM10 for Nepalgunj Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
13.9 µg m-3 38.1 µg m-3 53.3 µg m-3 52.9 ± 20.2 µg m-3 68.0 µg m-3 98.3 µg m-3

Within the available data, the lowest and the highest concentration of PM10 was found to be 13.9 µg m-3 and 
98.3 µg m-3 on 4th February and 18th April respectively (table 77). The all the available daily average PM10 
concentration was found to be below NAAQS.  

Monthly average:

The bar chart illustrates the monthly average concentration of PM10. The monthly average of May was found 
to be the lowest (27.4 µg m-3) and that of April was found to be the highest (64.2 µg m-3).

Nepalgunj Air Quality Monitoring Station
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Figure 185: Monthly average of pM10 for Nepalgunj Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM10. Because of limited data, the 
averages of only two seasons- winter and pre-monsoon, are presented in the figure 186. Of the two seasons, 
the seasonal average of the winter season (58.6 µg m-3) was found more than that of pre-monsoon (48.9 µg 
m-3).

Figure 186: Seasonal average of pM10 for Nepalgunj Station

Compliance status:

Out of the total 149 days of valid measurement, none of the day exceeded the NAAQS. 

Nepalgunj Air Quality Monitoring Station
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Figure 187: Compliance status of pM10 for Nepalgunj Station

2.3.2.3 Data aNaLySIS FOr tSp

hourly average:

The hourly average ranges from 1.1 µg m-3 to 1120.2 µg m-3. The lowest and the highest concentration of 
TSP was observed on 4th February at 7:00 and 18th May at 19:00. The statistical summary of hourly average 
is presented in the table below:

table 53: Summary of hourly average of tSp for Nepalgunj Station

histogram:

The dataset is clustered on the lower end of values (10-150) and as values increase, the frequency of observations 
decreases rapidly. 

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.1 g m-3 43.6 µg m-3 63.8 µg m-3 75.9 ± 58.3 µg m-3 92.5 µg m-3 1120.2 µg m-3

Figure 188: histogram of tSp for Nepalgunj Station

Nepalgunj Air Quality Monitoring Station
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Diurnal variation: 

The hourly mean of TSP progressively decreases from 0:00 to 5:00 then increases with time and reached to its 
peak at 9:00 which again decreases up to 12:00 and it again peak at 19:00 and thereafter it decreases.  

Figure 189: Diurnal variation of tSp for Nepalgunj Station

Monthly variation:

A high variation of TSP concentration was seen during April, whereas less during October. 

Figure 190: Monthly variation of tSp for Nepalgunj Station

Daily average:

Figure 191 explains the daily trend of TSP throughout the year.

Nepalgunj Air Quality Monitoring Station
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Figure 191: Daily average of tSp for Nepalgunj Station

table 54: Summary of daily average of tSp for Nepalgunj Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
20.2 µg m-3 50.8 µg m-3 70.7 µg m-3 76.1 ± 35.7 µg m-3 87.6 µg m-3 194.4 µg m-3

Within the available data, the lowest and the highest concentration of TSP was found to be 20.2 µg m-3 and 
194.4µg m-3 on 24th April and 4th February respectively (table 80). All the available daily average of TSP was 
found to be below NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of TSP. It can be seen that out of the available 
monthly average data May has the lowest (53.6 µg m-3) and April has highest (122.1 µg m-3) value.

Figure 192: Monthly average of tSp for Nepalgunj Station

Nepalgunj Air Quality Monitoring Station
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Figure 193: Seasonal average of tSp for Nepalgunj Station

Compliance status:

Out of the total 149 days of valid measurement, none of the day exceeded the NAAQS. 

Figure 194: Compliance status of tSp for Nepalgunj Station 

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of TSP. Because of limited data, the 
averages of only two seasons- winter and pre-monsoon, were presented in the figure 193. Of the two seasons, 
the concentration of the pre-monsoon season (82.9 µg m-3) is found more than that of winter season (65.2 
µg m-3).

Nepalgunj Air Quality Monitoring Station



Status of Air Quality in Nepal Annual Report, 2022  ( 109 )

2.4 karNaLI prOvINCe

2.4.1 rara aIr QUaLIty MONItOrINg StatION

Inside the premises of Rara National Park, the Rara Air Quality Monitoring Station was established in the 
year 2020. It lies in Mugu district of Karnali Province. This station represents air quality of high mountain 
(also stated as background AQMS). The local air quality might be influenced by regional haze, regional fire 
and local emission activities.  

2.4.1.1 pOINt Data aNaLySIS FOr pM2.5 

hourly average:

The hourly average ranges from 1.1 µg m-3 to 124.4 µg m-3. The lowest and highest concentration of PM2.5 
was observed on 12th October at 1:00 28th and April at 20:00 respectively. The statistical summary of hourly 
average is presented in the table below:

table 55: Summary of hourly average of pM2.5 for rara Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.1 µg m-3 3.2 µg m-3 6.7 µg m-3 13.2 ±  15.7 µg m-3 16.7 µg m-3 124.4 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-20) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 195: histogram of pM2.5 for rara Station

Diurnal variation:

The hourly mean of PM2.5 was not much variable throughout the day but it is slightly lower during the day 
time. It reached to the lowest point at 13:00.

Rara Air Quality Monitoring Station
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Figure 196: Diurnal variation of pM2.5 for rara Station

Monthly variation:

A high variation of PM2.5 concentration was seen during June whereas less during November.  

Figure 197: Monthly variation of pM2.5 for rara Station

Daily average:

Figure 198 shows the daily trend of PM2.5 throughout the year.

Figure 198: Daily average of pM2.5 for rara Station

Rara Air Quality Monitoring Station
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table 56: Summary of daily average of pM2.5 for rara Station

Figure 199: Monthly average of pM2.5 for rara Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM2.5. Because of limited data, the 
averages of post-monsoon season were not available. The seasonal average of pre-monsoon season was highest 
(26.1µg m-3) and that of winter season was the lowest (6.3 µg m-3). 

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
1.8 µg m-3 4.1 µg m-3 7.4 µg m-3 13.9 ± 15 µg m-3 17.9 µg m-3 97.0 µg m-3

Within the available data, the lowest and the highest daily average of PM2.5 was found to be 1.8 µg m- 3 and 
97.0 µg m-3 on15th July and 28th April respectively (table 83). During majority of days, PM2.5 concentration 
was found to be below NAAQS. However, many days in April and May exceed the NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of PM2.5. The monthly average was found lowest 
in July and August (4 µg m-3) and highest in April (42.2 µg m-3). Monthly average was not available for 
October and November.

Figure 200: Seasonal average of pM2.5 for rara Station

Rara Air Quality Monitoring Station
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Compliance status:

Out of the total 284 days of valid measurement, only 19 days exceeded the NAAQS. Those noncompliance 
days were March, April and June.

Figure 201: Compliance status of pM2.5 for rara Station

Calendar plot

As per the calendar plot for PM2.5 (figure 202), out of the total 284 valid days, majority of days showed AQI 
of good state. The AQI of five days in April reached to unhealthy state.  

Figure 202: Calendar plot of pM2.5 for rara Station

Rara Air Quality Monitoring Station
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2.4.1.2 Data aNaLySIS FOr pM10 

hourly average:

The hourly average ranges from 1.2 µg m-3 to 160.7 µg m-3. The lowest and the highest concentration of PM10 
was observed on 12th October at 1:00 and 28th April at 20:00. The statistical summary of hourly average is 
presented in the table below:

table 57: Summary of hourly average of pM10 for rara Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
1.2 µg m-3 4.0 µg m-3 8.2 µg m-3 19.0 ± 23.2 µg m-3 25.0 µg m-3 160.7 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-20) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 203: histogram of pM10 for rara Station

Diurnal variation: 

The hourly mean of PM10 was not much variable throughout the day but it is slightly lower during the day 
time. It is lowest at 13:00.

Figure 204: Diurnal variation of pM10 for rara Station

Rara Air Quality Monitoring Station
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Monthly variation:

A high variation of PM10 concentration was seen during April and June whereas less during July to December. 

Figure 205: Monthly variation of pM10 for rara Station

Daily average:

Figure 206 explains the daily trend of PM10 throughout the year.

Figure 206: Daily average of pM10 for rara Station

table 58: Summary of daily average of pM10 for rara Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
2.0 µg m-3 5.0 µg m-3 9.1 µg m-3 19.8 ± 22.1 µg m-3 27.3 µg m-3 124.7 µg m-3

Within the available data, the lowest and the highest concentration of PM10 was found to be 2.0 µg m-3 and 

124.7 µg m-3 on 12th October and 28th April respectively (table 86). Daily average value of only one day 
exceeded the NAAQS.  

Monthly average:

The bar chart illustrates the monthly average concentration of PM10. The monthly average was lowest in 
August (4.8 µg m-3) and highest in April (61.5 µg m-3).  Monthly average was not available for October and 
November.

Rara Air Quality Monitoring Station
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Figure 207: Monthly average of pM10 for rara Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM10. Because of limited data, the 
averages of post-monsoon season were not available. The seasonal average of pre-monsoon season was highest 
(38.7µg m-3) and that of winter season was lowest (8.5 µg m-3). 

Figure 208: Seasonal average of pM10 for rara Station

Compliance status:

Out of the total 291 days of measurement, only one day exceeded the NAAQS. 

Rara Air Quality Monitoring Station
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Figure 209: Compliance status of pM10 for rara Station

2.4.1.3 Data aNaLySIS FOr tSp

hourly average:

The hourly average ranges from 1.2 µg m-3 to 710.0 µg m-3. The lowest and the highest concentration of TSP 
was observed on 12th October at 1:00 and 3rd February at 2:00. The statistical summary of hourly average is 
presented in the table below:

table 59: Summary of hourly average of tSp for rara Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.2 g m-3 5.1 µg m-3 11.3 µg m-3 31.1 ± 42.5 µg m-3 38.8 µg m-3 710.0 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-50) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 210: histogram of tSp for rara Station

Rara Air Quality Monitoring Station
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Diurnal variation: 

The hourly mean of TSP is not much varied throughout the days. It peaks at 9:00.

Figure 211: Diurnal variation of tSp for rara Station

Monthly variation:

A high variation of TSP concentration was seen during June whereas less during July to December.  

Figure 212: Monthly variation of tSp for rara Station

Daily average:

Figure 213 explains the daily trend of TSP throughout the year.

Rara Air Quality Monitoring Station
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Figure 214: Monthly average of tSp for rara Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of TSP. Because of limited data, the 
averages of post-monsoon season were not available. The seasonal average of pre-monsoon season was highest 
(66.0µg m-3) and that of winter season was the lowest (14.3 µg m-3).

Figure 213: Daily average of tSp for rara Station

table 60: Summary of daily average of tSp for rara Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
20.2 µg m-3 50.8 µg m-3 70.7 µg m-3 76.1 ± 35.7 µg m-3 87.6 µg m-3 194.4 µg m-3

The lowest and the highest concentration of TSP was found to be 20.2 µg m- 3 and 194.4µg m-3 on 12th 
October and 28th April respectively (table 89). All of the available daily average TSP value was found to be 
below NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of TSP. It can be seen that the monthly average 
was lowest in August (6.0 µg m-3) and highest in April (103.4 µg m-3).  Monthly average was not available for 
October and November.

Rara Air Quality Monitoring Station
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Figure 215: Seasonal average of tSp for rara Station

Compliance status:

Out of the total 295 days of measurement, none of the day exceeded the NAAQS. 

Figure 216: Compliance status of tSp for rara Station

2.4.2 SUrkhet aIr QUaLIty MONItOrINg StatION

Surkhet air quality monitoring station was established in 2019 at Birendranagar Municipality in Surkhet 
district, Karnali Province. This station is inside premises of Karnali Province police office. Many government 
offices are located near the station. This station represents the urban area. 

Emission from the vehicles are the main sources of pollution in the area around the station. A lot of agricultural 
residue burning is practiced and a lot of forest fire are observed during the pre-monsoon season, which is 
another probable source of air pollution in this area.  Pollution from other region is also major source of 
pollution.

Rara Air Quality Monitoring Station
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2.4.2.1 Data aNaLySIS FOr pM2.5 

hourly average:

The hourly average ranges from 1.1 µg m-3 to 194.1 µg m-3. The lowest and the highest concentration of PM2.5 
was observed on 2nd June at 9:00 and 2nd February at 18:00. The statistical summary of the hourly average is 
presented in the table below:

table 61: Summary of hourly average of pM2.5 for Surkhet Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.1 µg m-3 16.1 µg m-3 25.9 µg m-3 28.4 ± 18.7 µg m-3 37.6 µg m-3 194.1 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-50) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 217: histogram of pM2.5 for Surkhet Station

Diurnal variation:

The hourly mean of PM2.5 progressively increases with time and reaches to its peak at 8:00 which again 
decreases and gains height around 18:00-19:00. The mean value was similar to the median throughout the 
day.

Figure 218: Diurnal variation of pM2.5 for Surkhet Station

Surkhet Air Quality Monitoring Station
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Monthly variation:

A high variation of PM2.5 concentration was seen during February, whereas less occurs during June. 

Figure 219: Monthly variation of pM2.5 for Surkhet Station

Daily average:

The daily average data was available only from 1st January to 12th May. 

Figure 220: Daily average of pM2.5 for Surkhet Station

table 62: Summary of daily average of pM2.5 for Surkhet Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
4.3 µg m-3 24.5 µg m-3 31.1 µg m-3 30.9 ± 11.3 µg m-3 36.9 µg m-3 76.8 µg m-3

Within the available data, the lowest and highest concentration of PM2.5 was found to be 4.3 µg m-3 to 76.8 
µg m-3 on 12th May and 25th April respectively (table 92). During the majority of days, PM2.5 concentration 
was found to be below NAAQS. 

Surkhet Air Quality Monitoring Station
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Monthly average:

The bar chart illustrates the monthly average concentration of PM2.5. It can be seen that the average 
concentration of PM2.5 was similar in all four months: January (31.8 µg m-3), February (33.3 µg m-3), March 
(32.0 µg m-3) and April (34.6 µg m-3).

Figure 221: Monthly average of pM2.5 for Surkhet Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM2.5. Because of limited data, the 
averages of only two seasons- winter and pre-monsoon, were presented in the figure 222. Of the two seasons, 
the concentration of the winter season (32.5 µg m-3) was found slightly more than pre-monsoon (29.7 µg 
m-3).

Figure 222: Seasonal average of pM2.5 for Surkhet Station

Surkhet Air Quality Monitoring Station
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Compliance status:

Out of the total 130 days of valid measurement, only 24 days exceeded the NAAQS. Those noncompliance 
days were included in January to April as shown in figure 223.

Figure 223: Compliance status of pM2.5 for Surkhet Station

Calendar plot

As per the calendar plot for PM2.5 (figure 224), out of the total 130 valid days, the majority of days showed 
an AQI of good to moderate. Only three days (February 2, April 25 and 26) reached an unhealthy state. Few 
days in January to April are also found to be unhealthy for the sensitive group.

Figure 224: Calendar plot of pM2.5 for Surkhet Station

Surkhet Air Quality Monitoring Station
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2.4.2.2 Data aNaLySIS FOr pM10 

hourly average:

The hourly average ranges from 1.1 µg m-3 to 294.8 µg m-3. The lowest and highest concentration of PM10 
were observed on 4th June at 5:00 and 14th April at 1:00. The statistical summary of the hourly average is 
presented in the table below: 

table 63: Summary of hourly average of pM10 for Surkhet Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
1.1 µg m-3 18.3 µg m-3 30.3 µg m-3 32.8 ± 22.2 µg m-3 42.9 µg m-3 294.8 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-50) and as values increase, the frequency of observations 
decreases rapidly. 

Figure 225: histogram of pM10 for Surkhet Station

Diurnal variation: 

The hourly mean of PM10 progressively increases with time and reaches its peak at 8:00 which again decreases 
and gains height around 18:00. 

Figure 226: Diurnal variation of pM10 for Surkhet Station

Surkhet Air Quality Monitoring Station
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Monthly variation:

A high variation of PM10 concentration was seen during February, whereas less occurs during June. 

Figure 227: Monthly variation of pM10 for Surkhet Station

Daily average:

The daily average data was available only from 1st January to 12th May. 

Figure 228: Daily average of pM10 for Surkhet Station

table 64: Summary of daily average of pM10 for Surkhet Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
4.4 µg m-3 29.7 µg m-3 36.7 µg m-3 35.7 ± 12.9 µg m-3 43.9 µg m-3 84.9 µg m-3

Within the available data, the lowest and the highest concentration of PM10 was found to be 4.4 µg m-3 to 
84.9 µg m-3 on 12th May and 25th April respectively (table 95). The total available PM10 concentration was 
found to be below NAAQS.

Surkhet Air Quality Monitoring Station
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Monthly average:

The average monthly concentration of PM10 is shown in the bar chart. It can be seen that the average 
concentration of PM10 was similar in all four months- January (35.3 µg m-3), February (37.3 µg m-3), March 
(37.7 µg m-3) and April (42.1 µg m-3).

Figure 229: Monthly average of pM10 for Surkhet Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of PM10. Because of limited data, the 
averages of only two seasons- winter and pre-monsoon, were presented in the figure 230. Of the two seasons, 
the concentration of the winter season (36.2 µg m-3) was slightly higher than that of pre-monsoon (35.3 µg 
m-3).

Figure 230: Seasonal average of pM10 for Surkhet Station

Surkhet Air Quality Monitoring Station
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Compliance status:

Out of the total 130 days of measurement, none of the day exceeded the NAAQS. 

Figure 231: Compliance status of pM10 for Surkhet Station

2.4.2.3 Data aNaLySIS FOr tSp

hourly average:

The hourly average ranges from 1.1 µg m-3 to 467.1 µg m-3. The lowest and the highest concentration of 
TSP were observed on 4th June at 5:00 and14th April at 1:00. The statistical summary of the hourly average is 
presented in the table below:

table 65: Summary of hourly average of tSp for Surkhet Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum
1.1 µg m-3 18.7 µg m-3 31.5 µg m-3 34.3 ± 24.7 µg m-3 45.0 µg m-3 467.1 µg m-3

histogram:

The dataset is clustered on the lower end of values (0-70) and as values increase, the frequency of observations 
decreases rapidly. 

Surkhet Air Quality Monitoring Station
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Figure 232: histogram of tSp for Surkhet Station

Diurnal variation: 

The hourly mean of TSP progressively increases with time and reached to its peak at 8:00 which again decreases 
and gains height around 18:00. 

Figure 233: Diurnal variation of tSp for Surkhet Station

Monthly variation:

A high variation of TSP concentration was seen during January, whereas less occurs during June. 

Surkhet Air Quality Monitoring Station
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Figure 234: Monthly variation of tSp for Surkhet Station

Daily average:

The daily average data is available only from 1st January to 12th May. 

Figure 235: Daily average of tSp for Surkhet Station

table 66: Summary of daily average of tSp for Surkhet Station

Minimum 1st quartile Median Mean ± SD 3rd quartile Maximum 
4.4 µg m-3 32.3 µg m-3 38.8 µg m-3 37.3 ± 13.4 µg m-3 45.7 µg m-3 86.9 µg m-3

Within the available data, the lowest and highest concentration of TSP was found to be 4.4 µg m-3 to 86.9 
µg m-3 on 12th May and 25th April respectively. The total available TSP concentration was found to be below 
NAAQS. 

Monthly average:

The bar chart illustrates the monthly average concentration of TSP.  It can be seen that the average concentration 
of TSP was similar in all four months: January (37.2 µg m-3), February (38.4 µg m-3), March (39.4 µg m-3) 
and April (44.2 µg m-3).

Surkhet Air Quality Monitoring Station
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Figure 236: Monthly average of tSp for Surkhet Station

Seasonal average:

This bar chart illustrates the seasonal distribution of the concentration of TSP. Because of limited data, the 
averages of only two seasons- winter and pre-monsoon were presented in the figure 237. Of the two seasons, 
the concentration of the winter season (37.7 µg m-3) was found slightly more than pre-monsoon (36.9 µg 
m-3).

Figure 237: Seasonal average of tSp for Surkhet Station

Surkhet Air Quality Monitoring Station
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Figure 238: Compliance status of tSp for Surkhet Station

Compliance status:

Out of the total 130 days of measurement, none exceeded the NAAQS. 

Surkhet Air Quality Monitoring Station
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Chapter 3: CONCLUSION

This report analyzes particulate matter data from Grimm EDM collected from 11 air quality monitoring sites 
from 1st January to 31st December 2022 operated by Department of Environment. Out of seven Provinces, 
those 11 monitoring stations represent four Provinces of Nepal- Koshi Province, Bagmati Province, Lumbini 
Province and Karnali Province. 

The condition of air quality varied both temporally and spatially. In most of the stations particulate pollution 
was found high during winter, pre-monsoon and post-monsoon. However, in Rara station it is high during 
pre-monsoon and low during the rest of the seasons. The daily fluctuation of PM2.5 and PM10 was highest in 
the morning (5:00-10:00) and evening (17:00-23:00) and lowest throughout the day at the majority of the 
stations. TSP, however, exhibits distinct patterns from PM2.5 and PM10 trends, the reason for which might be 
a difference in their sources.  

Looking at the compliance status, the concentration of PM2.5 was found least complied and that of TSP 
was found to have complied the most with NAAQS. Even though the concentration of PM10 and TSP in 
Kathmandu Valley has improved over 2016, the condition of PM2.5 remains the same. The major sources of 
PM2.5 include vehicles, industries, biomass burning, forest fires, etc.

Not only in major cities like Kathmandu but in small cities like Dhankuta, the concentration of PM2.5 
was found very high. Local sources of PM2.5 could not justify the level of PM2.5 concentration in cities like 
Dhankuta, Nepalgunj and Bharatpur, which indicate transboundary movement of pollutants. Even in the 
AQMS situated at 2990 masl, particulate pollution was found high during March and April. This might be 
due to local and regional forest fires in the year 2021.

PM2.5 represents small dust particles that can easily transport long distances, reach our lungs and even enter 
our bloodstream. Hence compliance status of PM2.5 is urging urgent intervention. 
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