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Tém tit: Hang ndm, toan tinh Ninh Binh ¢6 dién tich gieo ciy lda khoang hon 80 nghin ha, chiém
t6i 93% dién tich ciy lwong thyc c¢6 hat. Thoi gian gan ddy lwong rom ra dugc dét ngoai ddong
rugng ¢6 xu hudng ngay cang tang da tao ra lugng khi thai 16n, ¢6 thé gy 0 nhiém mdi trudng va
bién dbi khi hau. Trong nghién ciru ndy, cdc chat & nhiém khong khi va bién d6i khi hau phat sinh
tur hoat dong dbt rom ra trén toan tinh Ninh Binh dugc théng ké va tinh todn. Lugong khi phat thai
cua cdc chét CO,, CO, NO,, SO,, PM,,, PM, 5, BC duogc tinh toan dua vao hé ) phét thai ABC
EIM. Theo két qua tinh cho 3 truong hop phat thai thap, trung binh, cao thi trong giai doan nim
2010 dén ndm 2015 lugng khi CO, phit thai ludn dat gid tri 16n nhét, cu thé: trudng hop phat thai
thap: khoang 448,7 + 1,2 nghin tan chiém 91,5%; trudng hop phat thai trung binh: khoang 667,7 +
1,8 nghin tan chiém 91,2%; trudng hop phit thai cao: khoang 949,6 + 2,5 nghin tan chiém 89,27%
téng luong khi pht thai. Trong céc chat con lai, ddng chu y 12 PM, s va cic bon den (BC) véi mirc
phat thai 1an luot 1a 1,8 + 0,005 dén 4,7 + 0,02 nghin tn; 0,28 dén 0,3 nghin tan. Nhim giam thiéu
tinh trang ddt rom ra ngoai ddng rudng cua cac hy ndng dan trén dia ban tinh Ninh Binh, viéc sur
dung rom ra dé trong nim, san xuit phan hitu co vi sinh, san xuat g ép, khi héa nang lugng...

dugc xem 1a nhitng hudng di thich hop, giam lugng khi thai doc hai vao moi truong trong thoi

gian téi.

Tir khéa: Kiém ké khi thai, ddt rom ra ngoai dong rudng, Ninh Binh.

1. Pit van dé

Lia gao 1a ciy trong chu lyc cia tinh Ninh
Binh, cung cdp ngudn lwong thuc chinh phu vu
cho nhu céu tiéu ding cua ngudi dan. Hang
nam, toan tinh Ninh Binh c6 dién tich gieo cdy
lda khoang hon 80 nghin ha, chiém téi 93%
dién tich ciy luong thuc ¢6 hat [1]. Trudc day
sau khi thu hoach, rom ra thuong dugc cac ho
néng dan mang vé nha dinh déng dé dung
cho nhiéu muc dich khic nhu dun niu, 1am
thirc an cho gia stc, lop nha, u chuéng lam
phan bén [2, 3].
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Tuy nhién trong nhitng nam gan day, kinh
té phét trién, chat luong doi song duoc cai
thién, da sb cac hd dan da giam hoac khdng con
s dung rom ra vao nhiing muc dich nhu trudc
nira. Thay vao d6 ho d6t rom ra ngay ngoai
dong rudng véi muc dlch chuan bi gieo trong
céc loai ciy cho vu mia tiép theo. P4t sinh khbi
déng gép vao 6 nhiém khong khi toan ciu véi
cdc chét thai dac trung bao gém bui PM,5,
PM,y, SO,, NO,, CO, CO, [4-7]. Trong céc
thanh phan vét chat ctia bui thi mudi than, hay
con goi la cac bon den (BC, gém ca EC, OC), Ia
mot trong nhitng hop phan dwoc quan tim nhat
boi kha nang hdp thu 4nh sing cua né [8].
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Chinh vi vay, ngay nay BC dugc xem la mot
trong nhimg nhén t6 chinh 1am néng bau khi
quyén, chi dung sau tic nhan CO, [9]. Cic chat
phat thai do ddt sinh khéi gdy ra nhiéu tic dong
tiéu cyc dén méi truong, bién doi khi hau va
suy giam st khoe con nguoi. O khu vyc chau
A, dua trén cdc cong trinh nghién ctru cho thay
hang nam luong khi thai phat sinh do dot sinh
khdi ngoal troi udc tinh dat 0O, 37x10° tn SOZ,
2,8x10° tin NO,; 1100x10° tin COy; 67x10° thn
CO[7].

Viét Nam 12 nudce c6 nén kinh té chu yéu
dwa vao noéng nghiép véi cdy trong chinh 1a lda
nude. Vi vy, h?ing nam mdt luong 16n rom ra
dugc tao ra va ddt ngay tai dong rudng [2]. Viéc
ddt rom ra ngoai troi la mdt thuc tién phé bién
& nhitng noi c6 thoi gian ngén dé chuéan bi dat
trong cho vy miia sau. Tuy nhién cho dén nay
c6 rét it nhitng nghién ciru ¢6 lién quan dén van
dé dbt rom ra ngoai déng ruéng & Viét Nam néi
chung, cua tinh Ninh Binh néi riéng; Va do vay
téng lugng khi thai phét thai vao moi trudng
cling nhu nhitng thiét hai moi truong gly ra t
d6t rom ra trong tinh 1a bao nhiéu van la cu
hoéi chua dugc tra 10i. Vi vay trong nghién ctu
nay duoc thuc hién nhim kiém ké, tinh todn
dugc lugng khi thai phat sinh tir viéc dot rom ra
ngoai ddng rudng toan tinh Ninh Binh trong
nhitng nam gan dy. Qua d6 gép phan ning cao
nhan thirc vé van dé 6 nhiém méi truong do
hoat déng ddt rom ra ngoai dong ruéng giy ra
va nang cao y thiic ctia ngudi dan trong viée s
dung hgp ly rom ra trong thoi gian toi.

2. Phwong phap nghién ciru

S6 liéu vé dién tich, san lugng Ida tir nim
2010 dén nam 2015 dugc thu thap qua cong bo
ciia Cuc thong ké tinh Ninh Binh. Nguon s6
liéu nay va cdc sb liéu khédc lién quan dén qua
trinh kiém ké tinh todn Iwong khi thai duoc tac
gia thuc hién diu tra, khao sit va bd tri thi
nghi¢m thuc té dé két qua c6 do tin cay cao nhu
bang 1 dudi day.

Béng 1. Khéi luong rom ra kho
Pon vi: kg/m’

San lugng lua 0,703
Rom 0,324
Ra 0,378
RE 0,124
Tdng lugng rom ra kho 0,702

Cong thuc tinh todn luong phét thai 4p dung
nhu sau [10]:
ER

E—AxEFix [1——
100/

Trong dé:

E: Luogng khi thai phat thai vao moi truong

A: Tbe dd hoat dong (san lugng ddt rom ra
ngoai ddng ruong kg/nim)

EFi: Hé s phit thai (g/kg)

ER: Hé s6 giam thai chung tinh theo % (néu
sir dung bién phap giam thiéu).

Vi Viét Nam chua xdy dung bo sb liéu vé
hé sé phét thai trong ndng nghiép, dic biét 1a
trong ddt rom ra; Do vay bai bdo tam thoi st
dung hé sb phat thai dd dwoc tong hop qua
chuong trinh tinh ABC EIM (Asmospheric
Brown Clound Emission Inventory). Chuong
trinh nay da dugc hd trg béi Co quan Hop tic
Phit trién qubc té Thuy Dién (Sida), duoc
chuin bi béi Vién Cong nghé Chau A (AIT),
Thai Lan phdi hop v6i UNEP RRCAP va céc
nha khoa hoc khéac. Theo d6, ABC da dua ra hé
s6 phit thai theo 3 kich ban khéc nhau ¢ muc
d6 phat thai thap - trung binh - cao dugc trinh
bay ¢ bang 2 [11].

3. Két qua nghién ciru va thio luin

3.1. Khdi qudi vé tinh hinh sdn xudt lia & tinh
Ninh Binh

Theo s6 liéu théng ké duge thé hién ¢ hinh
1, trong giai doan 2010 dén 2015 dién tich
trong lia cta tinh Ninh Binh dao dong xung
quanh khoang 80 nghin ha, va dang c6 xu
huong giam khoang 1000 ha. Trong khi d6 san
lugng lda lai duoc ting 1én ding ké qua céc
niam, dic biét ndam 2012 dat 492.370 tan [1].
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Diéu déng chd y 1a san luong lda vu Pong
Xuan ¢6 xu thé tang, on dinh hon so v&i vu
mila. San lugng Ida trdi sut clia tinh ¢ thé thay
do su anh huong cia vu mua nay. Cé thé nhan
thdy dién tich gieo trdng vu mia c6 xu huéng
thap hon hin vy Pong Xuan.

3.2. Tinh hinh dot rom ra ngodi dong rudng ciia
cdc ho ddan o tinh Ninh Binh

Trudce day, rom ra thuong dugc sir dung voi
nhiéu muc dich khdc nhau trong doi song cua
ngudi dan néng thén nhu 1am chat dbt, lop mai
nha, lam thac an cho trau, bo. Nhiéu nam tré lai
day, kinh té ngay cang phét trién, chat luwgng
cudc sdng dugc ning cao nén nhu cau trén
khong con nhiu. Luong rom ra du thira ngly
cang gia tang, phan 16n déu dét rom ra ngay tai
ddng sau khi thu hoach lda xong dé chuan bi
kip thoi cho mua vu ké tiép. Thoi gian dot

thuong dién ra sau khi git vai ba ngay, tap
trung vao thang 5 - 6 va thang 10 - 11 hang
nam. Ngudi nong dan s¢ dong loat ddt rom ra
vao cudi gio chidu mdi ngay nén cdc canh dong
déu md mit khoi, khi thai. Thuc té nguodi dan cé
nhiéu hinh thirc d6t rom ra nhu gom thanh déng
r0i dot & ddu bd rudng, ven dudng; ddt trai dai
trén cénh ddng; ddt gbc ra sau khi thu hoach
xong. Theo két qua diéu tra nim 2014 cho 3
viing (viing dong bang, viing ddi nii va ban son
dja, viing ven bién), ty 16 dot rom ra trén dia
ban tinh Ninh Binh khoidng 70% [12]. Tinh
trang ddt rom ra tran lan dic biét tai céc ving
ndng thon cua tinh Ninh Binh néi riéng va ctua
Ddng bang sdong Hong ndi chung dang 12 van dé
mang tinh thoi sy va buc xudc sau mdi vu gat.
Hoat dong nay khong chi lam anh hudng dén
moi trudng va suc khde cho nhan dan ma con
lam mét an toan cho ngudi tham gia giao thong.

Béng 2. Hé sb phit thai tir d6t rom ra theo chuong trinh ABC EIM

Phéan mirc hé s phat thai (kg/tdn)

Khi thai

Thap
Co 64,2
CO, 791
NO, 1,81
SO, 0,18
PM,, 3,46
PM, 5 32
BC 0,49

Trung binh Cao
93 179,9
1177 1674
2,28 2,84
0,18 0,62

9,1 9,1
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Hinh 1. Dién tich, san lugng lda qua cidc ndm cua tinh Ninh Binh.
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3.3. Kiém ké khi thdi tir viéc dot rom ra ngodi
dong ruong o tinh Ninh Binh va mot so gidi
phdp quan Ly, giam thiéu

Qua qua trinh diéu tra, khao sdt va thuc
nghiém thue té cho thy toan bd khu vuc tinh
Ninh Binh gieo trong lda trong hai vu: vu
Pong Xuan, vu mua. Do vay san lugng rom
ra khd cua tung vy lda qua cdc nam trén tinh
Ninh Binh di tinh todn dugc theo bang sb licu
nhu sau:

St dung hé sb phat thai cia chuong trinh
ABC EIM (bang 2), tinh toan dugc lugng khi
thai phat sinh tir hoat dong d6t rom ra trén dong
rudng trong timg vu lda tir ndm 2010 dén nim
2015 trén dia ban tinh Ninh Binh. Theo két qua
tinh nhu bang 4 cho 3 truwong hop phat thai
thdp, trung binh, cao thi lwong khi CO, phit
thai ludn dat gid tri 16n nhit (chiém 89,3% dén
91,5% tong luong khi thai). Luong phat thai
nho con lai bao gébm cdc khi khic nhu CO,
NO,, SO,, PM,,, PM, 5, BC.

Bang 3. San lugng rom ra kho cua tinh Ninh Binh qua céc nim (zdn)

Mia Vfém 2010 2011 2012 2013 2014 2015
Dong xuin 292.417,3 292.417,3  294.526,1  294.526, 1 293.823,2 292.417,3
Mua 277.655,9 275.547,1 276.250,0 274.141,2 271.329,5 268.517,8
Ca nam 570.073,2 567.9644  570.776, 1 568.667,3 565.152,7 560.935,1
Béng 4. Lugng khi phat sinh tir viéc dot rom ra ngoai dong rudng
trén toan tinh Ninh Binh tir nam 2010 dén nam 2015 (tan)
Nim Khi thai co NO, SO, PM;,  PM BC o, Tfl’(';lgi pron
Kich bén phdt théi thép
2010 18.773,2 5293 52,6 1.011,8 935,7 143,3 231.302,1 252.748,0
2011 18.773,2  529,3 52,6 1.011,8 935,7 143,3 231.302,1 252.748,0
Vu 2012 18.908,6  533,1 53,0 1.019,1 942,5 144,3 232.970,1 254.570,7
}lzggﬁ 2013 18.908,6  533,1 53,0 1.019,1 942.5 1443 232.970,1 254.570,7
2014 18.863,4 531,8 52,9 1.016,6 940,2 144,0 232.414,1 253.963,1
2015 18.773,2 5293 52,6 1.011,8 935,7 143,3 231.302,1 252.748,0
2010 17.825,5 502,6 50,0 960,7 888,5 136,1 219.625,8 239.989,1
2011 17.690,1  498,7 49.6 953,4 881,8 135,0 217.957,7 238.166,4
Vu 2012 17.735,3  500,0 49,7 955,8 884,0 135,4 218.513,8 238.773,9
Mua 2013 17.599,9  496,2 49,3 948,5 877,3 1343 216.845,7 236.951,2
2014 174194 491,1 48,8 938,8 868,3 133,0 214.621.,6 234.521,0
2015 17.238,8  486,0 48,3 929,1 859,3 131,6 212.397.6 232.090,7
Kich ban phdt thdi trung binh
2010 27.194,8  666,7 52,6 2.661,0 2.427,1 149,1 344.175,2 377.326,5
2011 27.194,8  666,7 52,6 2.661,0 2.427,1 149,1 344.175,2 377.326,5
Y‘-‘ 2012 27.390,9 671,5 53,0 2.680,2 2.444.6 150,2 346.657,2 380.047,6
)1232;‘;1 2013 27.390,9 671,5 53,0 2.680,2 2.444.6 150,2 346.657,2 380.047,6
2014 27.325,6  669,9 52,9 2.673,8 2.438,7 149,8 345.829,9 379.140,6
2015 27.194,8  666,7 52,6 2.661,0 2.427,1 149,1 344.175,2 377.326,5
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2010 25.822,0 633,1 50,0  2.526,7  2.3045 141,6 3268009  358.278,8
2011 25.6259 6282 496 25075 22870 140,5 3243189  355.557,7
Vu 2012 25.691,3 6299 497 25139 22929 140,9  325.1463  356.464,7
Mua 553 25495,1 6250 493 24947 22754 1398 322.6642  353.743,6
2014 252336 6186 488  2.469,1 22520 1384 3193548  350.115,5
2015 249722 6122 483 24435 22287 136,9  316.045,5  346.487,3
Kich bdn phat thdi cao
2010 526059 830,5 1813  2.661,0 24271 152,1  489.506,6  548.364,3
2011 52.605,9 830,5 1813 26610 24271 152,1  489.506,6  548.364,3
D‘éﬁg 2012 529852 8365 182,66  2.6802  2.4446 1532 493.036,7  552.318,9
Xuan 2013 529852 8365  182,6  2.6802  2.444,6 1532 493.036,7  552.318,9
2014 52.858,8 834,5 1822 26738 24387 152,8  491.860,0  551.000,7
2015 52.605,9 830,5 1813 26610 24271 152,1  489.506,6  548.364,3
2010 49.950,3 788,5 1721 25267 23045 1444 4647959  520.682,5
2011 495709 7826 1708  2.507,5  2.287.0 1433 4612658  516.727,9
Vu 2012 49.697.4 7846 1713 25139 22929 143,7 4624425  518.046,1
Miba 2013 493180 778,66 1700 24947 22754 142,6 4589124  514.091,5
2014 48.8122 7706 1682  2.469,1 22520 141,1 4542056  508.818,8
2015 483064 7626 1665 24435 22287 1396 449.4988  503.546,1

3.4. Dé xudt mét sé gidi phdp giam thiéu luong
khi thai phdt sinh tie hogt dong dot rom ra trén
dong ruong ¢ tinh Ninh Binh

Mot sb giai phdp c6 hiéu qua trong vigc
giam thiéu luong khi thai tir dot rom ra ngoai
ddng ruong duoc chi ra nhu: (1) Tang cuong sir
dung rom lam dé trong ndm: Nam rom 1a thuc
phim rit duoc nguoi dan cic nudc chiu A ua
chudng va dugc trong phd bién & cdc ving
nhiét d6i va can nhiét doi. Nam rom 1a mot loai
thuc phim c6 nhiéu chit dinh dudng véi ham
lugng protein cao (2,66 - 5,05%) va 19 axit
amin (trong d6 c6 8 loai axit amin khong thay
thé), khong lam ting lwong cholesterol trong
mau [13]; (2) Si dung rom ra dé san xudt phan
hitu co vi sinh: Hang nam, ndng dan d6 xudng
ddng rudng luong 16n phan hod hoc, thudc bao
vé€ thuc vat lam déng rudng s€ mat dan do phi
nhiéu, moi trudng 6 nhiém, stc khoé con ngudi
bi anh hudng. Do vay, viéc st dung rom, ra lam
phan bén hitu co ¢6 ¥ nghia rat 16n v& mat kinh
té, x4 hoi cho ngudi dan Ninh Binh néi riéng va
cho ndéng dan ca nudc ndi chung; (3) Bép hoa
khi tiét kiém ndng lwong: Trong miy nim gin
day c6 nhiéu cong trinh nghién ctru cia cdc nha

khoa hoc va ctua chinh nhiing ngudi néng dan
dé tan dung nhiing loai nhién liéu sin c6 nhu
rom ra, trau,.. (4) Dung rom aé san xudt go
ép: Néu bién trau, rom ra thanh go sinh théi
chét lugng cao, dat chi tiéu xuat khau, gia tri
ctia cdy lda s& ngay cang ting cao. Néu mo hinh
nay duoc dau tu nhan rong s¢ gidi dugc cung
ldc hai bai todn kinh té va moi trudng, dung voi
mong mudn giip nha khoa hoc c6 thé song
dugc bang nghé nghién ctru nho thuong mai
héa san pham ma nganh khoa hoc céng nghé
dang huodng téi.

4. Két luan

Hoat dong dbt rom ra ngoai d(‘Sng rudng &
Viét Nam néi chung va trén dia ban tinh Ninh
Binh ndi riéng ngdy cang gia ting khi ma chat
luong cudc séng cua nguoi dan dugc cai thién;
cdc loai nhién liéu nhu than, khi gas phd bién
dan thay thé cho viéc si dung rom ra sau thu
hoach. Viéc dét rom ra ngoai dong rudng gy o
nhiém mai trudng, anh hudng xau téi stic khoe
ngudi din va gép phan gia tang khi nha kinh tac
dong bién d6i khi hau.
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Bf?mg viéc st dung hé $6 phét thai tr rom ra
ciia ABC EIM dé kiém ké phat thai tinh cho 3
truong hop phat thai thap, trung binh, cao thi
trong giai doan nam 2010 dén niam 2015 luong
khi CO, phat thai ludn dat gid tri 16n nhét, cu
thé: truong hop phit thai thap: khoang 448,7 +
1,2 nghin tin chiém 91,5%; truong hop phit
thai trung binh: khoang 667,7 + 1,8 nghin tin
chiém 91,2%; trudng hop phat thai cao: khoang
9496 + 2,5 nghin tan chiém 89,3% tong lugng
khi phét thai. Phan con lai 1a cdc chat khi nhu
CO, NO,, SOZ, PM,, PM2 s, BC phat sinh véi
mdt lugng thap hon nhiéu so véi CO,, tic nhan
chinh gy nén hién twong hiéu ing nha kinh.

Str dung rom ra dé phat trién nganh trong
nim, san xudt phan vi sinh, san xuit gd ép va
ding trong bép khi hoa nang luong 1a nhimng
huéng di thich hop can duoc nghién ctru nhim
giam thiéu tinh trang dét rom ra ngoai dong
rudng cua cic hd dan & tinh Ninh Binh néi
riéng va & nude Viét Nam néi chung trong thoi
gian toi.

Tai liéu tham khao

[1] Cuc théng ké Ninh Binh, Nién gidm thong ke,
UBND tinh Ninh Binh, 2015.

[2] N.M. Diing, Udc tinh lugng khi thai tir 46t rom
ra ngoai dong rudng & ving dong bang song
Hong, Tap chi khoa hoc va phat trién, 10 (2012)
190-198.

[3] Hoang Anh Lg, Udc tinh lugng khi thai do dbt
rom ra tai déng rugng trén dia ban tinh Thai
Binh, Tap chi Khoa hoc Pai hoc Québc gia Ha
Noi (Cac Khoa hoc Trai dat va Moi truong),
Tap 29, trang 26 - 33, 2013.

[4] T. Kanabkaew, N. T. K. Oanh, Development of
spatial and temporal emission inventory for

(51

(6]

(71

(8]

(91

(10]

(11]

(12]

[13]

crop residue field burning, Environmental
Modeling & Assessment, 16 (2011) 453-464.

N. T. Kim Oanh, B. T. Ly, D. Tipayarom, B. R.
Manandhar, P. Prapat, C. D. Simpson, et al.,
Characterization of particulate matter emission
from open burning of rice straw, Atmospheric
Environment, 45 (2011) 493-502.

D. A. Permadi, N. T. Kim Oanh, Assessment of
biomass open burning emissions in Indonesia
and potential climate forcing impact,
Atmospheric Environment, (2012)

D. G. Streets, K. F. Yarber, J. H. Woo, G. R.
Carmichael, Biomass burning in Asia: Annual
and seasonal estimates and atmospheric
emissions, Global Biogeochemical Cycles, 17
(2003) 1099.

M. Andreae, A. Gelencsér, Black carbon or
brown carbon? The nature of light-absorbing
carbonaceous aerosols, Atmospheric Chemistry
and Physics, 6 (2006) 3131 - 3148.

Hoang Anh L&, Hoang Xuén Co, L€ Thuy Linh,
Pinh Manh Cuong, Bién trinh mua cta black
carbon va bui (PM;;, PM,5) & vuon quéc gia
Tam Pao, Tap chi Dai hoc Quéc gia (Khoa hoc
Tu nhién va Cong ngh¢), 29 (2013) 122-126.
Clearinghouse for Inventories & Emissions
Factors, Emissions Factors & AP 42,
Compilation of Air Pollutant Emission Factors,
United States Environmental Protection
Agency, 1995.

Ram M. Shrestha, N. T. K. Oanh, D. A.
Permadi United, T. Kanabkaew, Atmospheric
Brown Clouds Emission Inventory Manual,
United Nations Environment Programme, 2013.
Dinh Manh Cudng, Kiém ké khi thai tir d6t rom
ra ngoai dong rudng & tinh Ninh Binh va dé
xuét cdc bién phdp giam thiéu, Luan vin cao
hoc Truong Pai hoc Khoa hoc Tu nhién, 2014.
Nguyén Lan Diing, Cong nghé tréng nédm, NXB
Nong nghiép, tap 1, 2006.



76  D.M. Cuong va nnk. / Tap chi Khoa hoc PHQGHN: Cdc Khoa hoc Trdi ddat va Moi truong, Tap 32, $6 18 (2016) 70-76

Calculation of Gas Emission from Rice Straw Open Burning
in Ninh Binh Province for 2010 - 2015 Period
and Proposal of Mitigation Solutions

Dinh Manh Cuong, Hoang Anh Le, Hoang Xuan Co

Faculty of Environmental Sciences, VNU University of Science,
334 Nguyen Trai, Thanh Xuan, Hanoi

Abstract: Every year, the area of rice cultivation approximately 80,000 ha, accounting for 93%
planted area of cereal in Ninh Binh province. Recently, the action of rice straw open burning is
increasing and generating massive gases, causing environmental pollution and climate change. In this
study, the air and pollutants from straw burning in Ninh Binh province are statistically calculated.
Emissions of the substances CO,, CO, NO,, SO,, PM,o, PM, 5, BC were calculated based ABC EIM on
emission factors. The results of three cases of low, average, high emissions for 2010 - 2015 period as
follows: CO, was allways the largest, particularly: cases of low emissions: approximately 448.7 + 1.2
thousand tons, accounting for 91.5%; case of average emissions: approximately 667.7 + 1.8 thousand
tons, accounting for 91.2%; cases of high emissions: approximately 949.6 + 2.5 thousand tons,
accounting for 89.3% of total emissions. In the remaining substances, notably PM, s and black carbon
(BC) emission levels: from 1.8 + 0.005 to 4.7 £ 0.02 thousand tons; from 0.28 to 0.3 thousand tons,
respectively. Utilizations of rice straw to grow mushroom sectors, produce microbiological organic
compost, produce laminated wood, gasify stove...are suitable practices that need to study to reduce
rice straw open burning activity in Ninh Binh province in the next time.

Keywords: Emission gases calculation, rice straw open burning, Ninh Binh.



