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s AEAR R #H ORERR FRHED OFTHRET

(LERFERTERYE, PEHAZRHRIFK-=-BKE SRS, B, 210044; 2. WA SE TR 4R, &4, 3210005
3.4 H RER A REFEHIR GBI 22 B0, FHE, 999093, i )

# E GED 2019 WAL A & HEBOERE 3K SRR, R R HER E A g T A AR
BHOE B, I ArcGIS BT T S HE R & AR BE 0 23 (8] A A 4 AE. 25 50, 2019 4Fmdb 4
N AR AR RN 767.52 kt, HAr £l A HE B & & 3 93.17%, 525 % JE AL 28 B/ 20U A
K. FEMAHE N & &R AAIEER , FHb R 70 5 2 H R 69.59% #121.19%, HH &S
FHH B X NH, B ST, AR A 37.04%. R4 U5 A FRHERL 5 8% eHR B HE R BTk 25
A3 2.03% 1 2.28%. 2019 4F A6 48 2 F- B HEROR R 4.10 vkm 2, For A 500 T 2 HEBCR FHE R B
e, 49 116.73 kt Al 8.03 t-km™. 23 [A] 40 A HRAF [, 55 o A4 S HE ke i R HE g B 34 8 2 4 Hp 7 Tl b
BRI P E X

KW = (NHy), AN, HEogs, aiafh, waes.
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The emission inventory and spatial distribution characteristics of
anthropogenic ammonia in 2019 of Hebei Province

GAO Pengjie' DU Hanbing' SHEN Yun' ZHAO Ruidong®
LI Jingri® YU Xingna' **
(1. Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration, Nanjing University of Information
Science and Technology, Nanjing, 210044, China; 2. Jinhua Meteorological Bureau of Zhejiang Province, Jinhua, 321000,
China; 3. College of Earth Environmental Sciences, Kim Il Sung University, Pyongyang, 999093, Korea)

Abstract Based on the statistical data of the activity level of anthropogenic ammonia emission
sources in 2019 of Hebei Province, the ammonia emission inventory of Hebei Province was
established using the emission factor method. The spatial distribution characteristics of ammonia
emissions and emission intensity were studied by ArcGIS software. The anthropogenic ammonia
emissions in 2019 of Hebei Province were up to 767.52 kt, of which the agricultural sources
ammonia accounted for 93.17%. This result is mainly attributed to the lack of effective treatment of
fertilizers and manure agricultural. The breeding of livestock and poultry and the application of
chemical fertilizer were main emission sources, accounting for 69.59% and 21.19% of the total
ammonia emissions, respectively. Meat poultry had the highest contribution to NH; with a sharing
rate of 37.04%. For the non-agricultural sources, human and fuel combustion emissions had higher
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contributions with contribution rates of 2.03% and 2.28%, respectively. An average emission
intensity in 2019 of Hebei Province was 4.10 t-km™?, of which Shijiazhuang had the highest
ammonia emissions and emission intensity with averages of 116.73 kt and 8.03 t-km 2, respectively.
The areas with higher ammonia emission and emission intensity mainly concentrated in the southern
and central regions of Hebei Province.

Keywords ammonia, anthropogenic source, emission inventory, spatial characteristic, Hebei

Province.

0 (NH3) 2 KAh—Fp B2 it U, OB HEB & i A RSG5 SO, A NO, SRR %
Ak 2E BN, X KA BE 3 AR s i, KA K S AR (SO,) - AL A (NO,) )i
SR O AR 5 AR, 76— M AR, SRS 5 22 & AR RO AR e IR 82 (NHL),SO,) F A
MR 5 (NH NO3) , 326 — YR 0k 4 75 55 3 b AR g, 4 25 35 9 A 2L g i 2. B b= 4, DR
1) ol s AR 2B A 2 R G b 2 L R B 1 R BOU™ B IR ER I, WK R s E R AR 2R, &
JE A B R R TE A 135 5 A 2 B - SRR R,

WP A KA A E M T AR [ P A A T X A HE IR S S AT T RIS A R AR
2017 A5 SRR X 23 AT Y e B B T — g A B, BSOS AE P T T 2013 4F & 2018 4F
o B g HE O B, R AR DLAE I ST AL L, B T X e RO IR be E HE R B B SCE S T
2010 4% 1996 4F: = 2004 4F 1 [ A IR S HERO A AT ST, 45 Hh b B 2 HEROW B 2RI & S R
FE ALt FH 1 4518 . Kang 550 X5 1980—2012 4F rfv [ 15 73 BE R 20 HE R S EAT T F 2, % 3% E 2 HE ik
VA H T VRN R 43 A 20 M. R BEER AR F 2020 4F X0 b4 a3 AU S i IR R 04T TIESEAgE, 45
HT A2 B HRE R T B AT T Al A 7 R 0 3R [ 25 AT B A R e Y R R 2R (R M HE A
Biagit. B EN F 2018 AEMFGY T st EEF A ZUHE RO B oy R LA O 8, (08 BARXH At 4
NG W HERE B PR AT . BR 2 A6, R ZBCHE RO SRR 22 50 UF, A4 15 1 B %) A7 A7 i 22 SR B3,
YL 05 B0 T SRS RUBTREASEAY | ig T U HE I 4 T 1 e R T i SR 2 DG TP T b Ay R AR
JeH XN R Rl KA, 2 R F AL T = 0y, 15 Y SR o B HERC 530 T db 8 %%
S RS, Kb AT A 7= A 0 TN A A s A 1 E A R L, B S HE TR A R B ST X ]
B =G YIE A E W LR E X

AR SCARYET AL GRS AR P A b L 3T RBUR . F R SR L, TR B B AR . LT
L EHEARNE . BEHEY) . RFFHEAE . AW Tkbe . A28 Bl Sl HER . B S ALBE L A T AR R AT
BHRBE A 11 BREHEBOIR, A5 T 2019 4L Mg 11 b g i SRR, A 2019 4FiT b A
IR HERCE B, X b A 0 E HE AR EL T AT

1 MRLE )7 (Materials and methods)

11 B R

AW ST HEAEAE S 2019 4F, SR N85 11 AN g i A5 Go ik 45 21, E8 40 Al IR AE &
MRS, Horp gl P50 F5 7 88 SR A AN AR F AR S R G PR 4, AR A 5 I A 55 25 Py sk e | 3 A
G NARHERL ., A6 TA ™ | B S P A BRI B ST 57 . 3 & FR 5 AR FAE 38 R GE Y T Bl /KP4
AR T AL B AR A G5 ) (P B O B G428 ), R S A BEAY 16 sh K SE B R R T (P
Wt B G HAEYE ), AW R bE . A2 BN L ALl EHER . Ak T A P S KB R R T Gk s
2020 AEGE TS ) . BRI BE TS sl KPR VR T (b B RB IR 8 1A 4 ). S HER B B A 0 A A R |
FHAR, HAar¥5] A SCEk [10].
1.2 IR

A TR FHHERCR 35 iR 25 T i 3% sk B, Xl AR IR HECGR A T AR B, 115
YN WF



2456 7N 54 1t 2 43 %

k= ZJAL./' XEF;; xy

i o X E RO B, E B R A T KBl s BF 9 HERCA 7L ;O i X
J AR B HE R B 5y b R R R4 2R A, HBUEAE & S RGN 1.214, HAB Ry 1.0.
1.3 I B
131 E&FHM

FEEFMAED, ANHR FERAFESHRY. E 8 M A g P aSMWEARSS T S Hk
RUFEACRCHEM Y . B & HEM Y S A HLE R LA, Hoh—3 5 TTHL A S 5 A s & S HE G AR
M E R HE R RS2 B A A MR IR R KB WIEEH B, BRI Y
S T AN B & i 3R AN ], B & & o W R RIS IS, B B A28 E 2 R X iR 4
WA RFR AR, s s B IR XS ARG RS, B4R AL LR SRR BRI N R
X NS, AR SO XS . RS RIS S — AR E TR T AR B &SRR, M E S
SN RAERE I, Hp St M B SR RE . A RS &, HEFRFRI/NT la; it
MESOREEA . S D B IE 5 B SXSER, KR SRR IR T 1a. i T8 H 9Tk
BN EA | BRI AT G R B, PR SR [12] SR A (D) #E T A

O,
M; X N;

Hrb, i E BRI QONBEBFRMAL, Hs OB E7 &, M MV EERE, ¢ B NIKEE
PR EREL, A BRI RR I 1

0=

R OERA RN
Table 1 Poultry production performance
£zt NG HHG
Index Laying hens Egg-laying duck
FHEE/ (g 2
Average egg weight
AP
Average number of eggs laid
YRS AE LG 2E R AG LS R, 2mgeit i 2019 5L £ & & A FER) & 4 & & fb
e KA 5 R AN TR), K 7 & 1 FR 5 07 o W BOR FAE LML P RD, 4 L A4 L KB FIER R L] 235
H10%. 5% 5% F1 50%U". KR 5 SCHR [10] 2E0E $ BRHAL 3B B S ARZS 50 P oAb | P8l & - s L Bl 4 - [
AP | AAE-IE S OB AE - S A AL- 525636 th TR AR A b oA AR B, AR EOY
AL N0 NO I N, 7ETHE % FHSCHR [10] A A% AR %L

57.41 69.52

201.88 220.04

132 KRHEETRSG
RHASRGE R A . SEAH | [ Z Y 5 FFHE A U 204 A
(1) & Ae i FH

AR AR L R, RO 4t 2 AT /D A IR 22—, R F B 46 U8 L BRAE . AR S
JIES, S A S Ay o A 2ok R e P e de vy LA RE L R AR AR, e P 3 A v S R
(R BT MR A SCHR [14] X%F 2019 4R Wb 48 FAE F & 0P8 2, v EUIE - IR R L sl . HAh ZE | B R
S = on R A IR AR E Sk [15], IRE L ek . A IR 4350 o UIE it A B 1Y 92.89%. 6.41%.,
0.7%, BER A M = e B AN 95 A MK 15.26% F1 54.52%. A6 FH i # v & HE i & 09 1

E; = A, xEF, (2)

K, E RS RENE R ZHEE, A2 2R AR BTG s /K-, EF R HERCA . 2 e S5 AR i Fh 2k
Jita FH B | A AR R e o S R A O, e [ [ R R AR NARSES B A5 AR A8 IF 5 DX 384 a5 % HE ik
AT Z HZBIE, I AT SCH FH NARSES FER LK i 56 XCAENS (RiFFE 45 3, LAAS 3T Ry 25 18] 40 A )R
&, DU AR B 18] 20 A RUBE, 3 55345 30 4% 28 U8 44 A i & HE ik -, 7€ NARSES #5281 T i
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BRI 2019 AR H R HE R, PR INAS 2R AL 4 23l 2019 4F B9 R I IR 2 HE R, A8
SCHRAESCHR [17] 2R T T 1048 45 A Gy BOBEAL F1 73 LE, JT 6225 A RUIEHE JH He 1] Bz 2 il i, DLk 2.
2 WALE A A MGEAL H ) K AR

Table 2 Monthly fertilization ratio and ammonia emission in Hebei Province

HAy
Month 1 2 3 4 5 6 7 8 9 10 11 12
i
. .HEHE tfl . 056 056  3.99 29.12 3.55 19.57 19.38 9.48 9.94 1.74 076 133
Fertilizer proportion/%
A HeE

. .. 091 0.91 6.49 47.37 5.77 31.83 31.52 15.42 16.17 2.83 1.24  2.16
Ammonia emission/kt

PR TR AR A T [ 36 28 SR o 4% 2 SRUNE ) e R HR IR 7, LA SR B2 | R L Pk . UL
FH AN 3t 1) P 7 A S = HIE R B4 52 W) DR 3R X e KR I T AT IR, W3 (3):
EFi = EFi,max X RFT X RFrainfall X RFrale X RFlanduse (3 )

[, EF 48 R EAE B IE G HERUE F 5 BF, e 085 JE RN S K HER 5 RE i A 7, 20h
a1 b 30 S T A R N - = A o R N 3 = B/ A S R RN < Wi 19 3 = Bz <8 = /5 A o R B w17 1 D E RS D 9
T R A R P R 1:1000000 £ Ak A HE T B A1 A% B rP A5 S0 IR0 b A R Tk AN A R AY L
LA s 1 4 5 EE 81.99%, AT AR E 358, HER R P8 1 7 ik 1 0L SCR [16]

(2) B AR

A6 45T - AR R HE IR Hh S HE = AR Tz i B b B HE I, A A HE i
T A H 0.12 kg .

(3) [ A

PR T B AL E K E AE A SR AR, o rp T b 2 SR AR 5 Bl e 0, B B 8 3 i 7 R 4 1
AT A, KA A B HE L R 74390 A 0.07 kg AR 0.08 kg.

(4) T FF e

MRG0 A Fp R GE 455, T T REFFHENE MR E GRS L /N L ok, KE L 2
A6 AEAE L SRR SE. p SCk [18] AT AIAS AR HEAR B A A S (4):

Ms; = Mc; X G, x 0.432 (4)

A, i ] TR AR HE AR B A AEYIZE ), Ms MRS FFHERL &, Mc A RIVEYI =i, G WA B L, 0.432 MFE
FFHEAC LB, A5 FFHEACHERL K T4 0.32 kgt
1.3.3 AW mikke

A TR AP U E AR DU AP AL REAFER KA be . KRG AR bE . 7 SRR e FAR R . AL
TS FERS R R KA, RS AT 8 R B HE L i 20 3 LA = (5) 2O,
E =Mc; XG; X D; x17; X & X EF; (5)

X, i WARVEZAN, E @A, Me o RAEY =1, G M4 RELL, D oA A 5T H, SBEBE L,
n ABERERLAR, BF R 1. R AT HEROEAR G R 2 a IL K 3.

R 3 FATHEOEAR G S5

Table 3 Calculation parameters of straw emission source

LAY TP AELLEN AT LR B e BEpeRRRN
Crop species Seed-straw ratio G Grain grass drying ratio D Incineration ratio ¢ Incineration efficiency #
IR 0.9 0.89 0.248 0.93
N 1.1 0.89 0.248 0.93
ESPS 12 0.87 0.248 0.92
iSRS 1.6 0.91 0.248 0.68
Bk 0.5 0.45 0.248 0.68
Liyia 3.4 0.83 0.248 0.8

ik 1.5 0.83 0.248 0.804
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1.3.4  APRHERL

A 32 25 e HE I HEC A, HERCER 5N T B R A B A A 2 DA O, AR SC LA T AR A H
LB Rz SCHERCIE 035 s K5 . At A B HEOR Bk A 0.5 ke,
1.3.5 JHEER S

BBl %2 BB AAME AL B AR T bR NO, B 27 A &4, AL 8l ZE i & HE R S HLsh ZE R O A i T AR
BRI HLBh AT B | R AT OO S A BT 56 R, AR SCRPAN T R R R T R A X
Hemk i ma, S ALl 408 2 . i FBRRN R S K AL 3l 2247 3 BL AR IR AT 0 A, AR 90 4 R0 Rk el o 2
LBl %53 5 28, WL 4. WLah G a HEc iR A K (6) #4735

E = B;;x Mv, ; XEF, (6)

X, i RHIX, AL 4268, B AL 4 0% A &, My L3N 4 4R T3l AR, EF M HERCE . Horh L
B4 B HEC IR 1 FIAS ) 22 B AR AT B LR, AN3% 4 P,
R4 LB EHEE T (gkm™) FALEH 42 4F 47 I AR CY

Table 4 Vehicle emission factors and annual vehicle mileage

PB4 KRBV INIBREA KBRS AN ERR FEFEA:
Motor vehicle type Carryall Small passenger cars Large truck Small truck Motorcycle

HE R F/(g-km™)

.. 0.028 0.026 0.017 0.004 0.007
Emission factor
71 i /k
TSR R km 40000 25900 44000 32300 9900

Annual mileage traveled

13.6 Fiab

R85 SRR S B A B I sl K ST 5080, K 08 3 b By Ry i S Ak BRI T K A B R 7 3 Ak st
PSS T AT HEAR AR BE, ASBIF 5 8 A2 R4 I ME T 3i B ) 22 HE I ¥ 7K Ak 3L R 7 A 1
BB F TS K HE RO AT Ak A 5 3 A B RN 7 3SR A HE PR 43 S B 0.21 kgt T 0.56 kgt 15 7K Ab
PR HE R FHCh 3.2 gom™.
1.3.7 fbTA™

AL T A =i B v, BB RN A B 7 2 B L HEBOIR. A& &R = i Z HER 74 51
45 kgt F10.01 kgt
1.3.8  #RRHRGE

BRBHER AR PR 2SRRI TR, F2 200y i AR I8 ATl R AR L R A SRR o, TR IR
A TERRHER B 1 16 Bl 7K B TG4 45 T ST AE SR 0 A8 5 2R I BRI A R 1, 25
AR AR H AR B LA 58 Tl AR 8 mT B 23 o T U A8 45 T G AR S 31 R e U b i)
HE R R T 1 e B % 5.

TS5 RBHRBeHE I T

Table 5 Fuel combustion emission factors

HE IR 2 TS Tl Ak Tl R RTIANE ENEPCARTH RIRSRA
Types of emission Industrial Commercial Industrial Residential Civil fuel Civil natural
sources firing coal burner oil gas coal burning oil gas

HERCH 7/ (kg-t™)

. 0.015 0.096 51.3 0.908 0.12 320.5
Emission factor

2 5B 545718 (Results and discussion)

2.1 2019 4ETIHbAE AR IR HEROE 5

2019 4R b4 A IR HE S L N2 6 s, 2019 4R b4 AN TR HERCR 153 767.52 kt, 40l
HEFCIR A0 FH 5 93.17%, AEAN HERTIE A3 R 6.83%. Horb i KA & HERT IR 7 & 9751 (534.13 kt),
HAr P E IR 69.59%. 5 — R HEBIE J At (162.66 kt), o5 HEACE &1 21.19%, 16 HH 4l 5 &
Tt EHE R EZE RN HECE. BRit 2z Ah, ALl HEROE X R4 S HEBO ST skt AN e Z 40, i an
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AR HE R F R R e 0 S HE R R 15.56 kt FIT 17.46 kt, 2351 5 2.03% F1 2.28%, 54 £ 09 A\ O H=
T A6 A8 558 v 0 Tl A i B A G . 0 ZCHE IR M 3 /N ) A AR M 5 RS IR 5 4 Ak B A ) IR e, HE
TR 2.07 kt F1 4.86 kt, 4FFH %5 0.9%.

R 6 2019 FdeE N IR HERUE

Table 6 Inventory of anthropogenic ammonia emissions in Hebei Province in 2019

Al 5 S HECE Kkt SHEY% E[ /|74 SR/t SR Y%
Agricultural source Ammonia emissions Sharing rate Non-agricultural sources Ammonia emissions Sharing rate
EL R 534.13 69.59 ER7 S 4.86 0.63
RACHEH 162.66 21.19 UNSi 04 15.56 2.03
AR 11.74 1.53 BIENiy 2N 10.05 1.31
IE SR A 0.56 0.07 ER LS 2.07 0.27
FEATHEAD 1.13 0.15 T A 7.31 0.95

KR 17.46 2.28

2.2 HEBOE SRR AT
22.1 EBEFRFETERT

A S HE R P E & S5 A 43 PH R e A HE O, e H ks 69.59%. WUk B & R ST
SAMT( 7). o RE BN WA RNAEE & S R0 A EZ A HEOE . o & e AR 0 E R A
9 197.82 kt, 15 37.04%. 2 & FHE R Jy 108.72 kt, 1 1 20.35%. 3% FEEF R AMTH HXEE. &N
FEHOT TR ERKR, REGXE F WML, I Ha & & 0w 3R E IR, S 2N A
Heeor R e, M 84 | D (dg g 32) & HEBU M PR AR, YA 1%. X 54, D, I 7Y
SRR R R, T S D R AR E R D, XS R SR AR D, T S Ok

F7 FEFMAG AR BRI MR

Table 7 Ammonia emissions and its sharing rate in livestock and poultry breeding system

RS SHER /Kt SR %
Species of livestock Ammonia emissions Sharing rate
A 3.48 0.65
By, B) 2.02 0.38
HE 197.82 37.04
LUES 48.40 9.06
LS 84.15 15.75
ITES 18.03 3.38
EiES 41.02 7.68
g 6.52 1.22
RS 23.15 433
G 97.29 18.21
G 11.43 2.14
R 0.82 0.15

222 RHABRG STE BT

BT 25 T4 2019 4F A B AR 25 FR g HE ik ook He . 0N it T2 W b 48 5 — R @ HE sk
U, o 2 HE R R Y 21.19%, o PRE A S HECE B K. X ST dE 4 VR S AR db i IX A Aol K4y, HoFh e
AR WA G, g, Wb AR /N A2 . Bk MR 3=, HOP AR AE X ZUIE R /5 R A X EUA
JIE it P A P AR 25 2R G v 0 S HE TR S R R, L 92.7%, T - HEAS IS | AT R AT A [ 0 ) A
M7 7.3%. B AT D0, AR FE R TS D 5 i) 5 i DR O3 AR ], L v AR A it S 2 i A 2
HEFE it , HC YR VRt T I it FH AL R R 3R
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Nitrogen fertilizer application
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Soil background
ZZ B R
Nitrogen fixing plant
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Composted straw

1 2019 4E LA 4 B A= 25 R Ge 2 Rk L 151)
Fig.1 Proportion of ammonia emissions from Farmland ecosystem in Hebei Province in 2019

2.3 Jr X HEE RRE

2019 AE {7 AL 4 & 17 4 28 AR PR HR i e Fe AN R 3R 8 R 2 s MR g it 4 SR T,
2019 AEITAL A A1 LT A ZHE B fRem, IR B T 116.73 ke, o5 248 HEBCE Y 15.21%; H O HBERTT
FRE LTS, FLBTHRA 535 i 2] 12.86% A1 11.26%, ZHFAL G fe /I8 T D JEE 5 11, HERCELOUA 33.26 ke, 0T
KA (5 4.33%. X T & B IR, BRATK A1, 2% 1 % 8 90 08 00 & HE R 2 5 HERUE Y 60% KU L,
FRUETH & He e, I B T 87.44%. 141 KL 7 8 I7 B I B & HE i B, SR B T 78.23 k. A I AR
SRGEMANEHEIR R, A1 R E B9 HR R s, X5 XA BN D8O A BHOC R AW
MBI T, WSS RS £ R 5, 40 154 0.68 Kt A1 0.64 ke X1 T Sl HE OB AP 200 4 0T 75, 7
% PRI HIS SR A1 S 410 A 4 v RO VR4 A R 22 ) N 0 i A G e 2 o 17— 5 MRBHIR B 5™ A )
HEHCRAEARARO P55 A7 B v B DTRK, AR LU AR E R HER i 23 0K E) T 2.48 ket 1 2.38 kt.

&8 AT HEMOE M A HR R (ko)

Table 8 Emission sources and ammonia emissions of each city

BEIHE REASRGE BRI AN EEESIR abe TR e

Iiﬁg'in Livestock ar.1d Farmland Biorn'ass H1.1m?1n Road mobile Waste Chemi§al Fue.:l
poultry breeding ecosystem burning emission source disposal production burning
ARIE 78.23 30.92 0.61 1.96 1.50 0.40 0.77 2.34
J% 1L 57.14 2248 0.43 1.42 1.09 0.30 1.05 2.48
ZHEE 26.46 5.25 0.11 0.62 0.43 0.10 0.32 0.70
e g 68.47 22.66 0.68 2.00 1.31 0.49 0.95 2.17
w & 42.53 15.58 0.64 1.69 1.01 0.05 0.51 1.63
i 8 52.75 2322 0.62 2.41 1.29 0.11 0.60 2.38
[ 38 39.57 7.48 0.22 0.92 0.61 0.32 0.45 0.91
R 18 60.31 5.85 0.19 0.84 0.49 0.07 0.39 0.83
gLl 54.15 16.65 0.58 1.70 1.03 0.06 0.25 1.85
JBR i 22.30 7.38 0.21 0.95 0.67 0.11 0.47 1.17
i K 3223 18.62 0.56 1.05 0.62 0.07 1.55 1.00

S HERCER B SR B T AR S HE R, BE A hy B S A% b G T 1 V5 Y . AR F
M ArcGIS R EUR b4 U HL A5 8, IR T b 2019 4545 M 2 7 2 HE il e S HE s B2 2 [
o34 (E3). Nz 504 B, Wb As 2 i HE e 32 224 v 7 0 T A s v, LD PR 2 B0 A R
FTHBHE T b T J5 X H & Holk & 3k, Hid 2010—2015 4F47 5 B & Bl s = (02 28 F XY
L7 A5 LA L, HBHR T &8 B0l ™ (6 i 7 408 B = (B2 2 F (B 14 A5 A4 B85 L 5K LRI ER Dy
MR R, X W TZR R 5K A5 & B0l A X 7% 5, & SOl = BT 24 Bk
SO DN A HE TR B AT AT LU, A6 T HEBGER BE R/, 7E 1.39 —3.77 tkm > Z[A], (KT
A6 V- 2 HECHE BE (4,10 tkm ). Y] 644 R .t DX R 23 O Ll Tl ) Rl o B 3 v, anAr K
FE R RIS R A HE RO L TR 6.0 tkm™ DA b, HA Ay O HERCR B e i, SR B T 8.03 tkm . BV
52019 AFI A 2T B HEBOR EE DY 4.10 tkm
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[ &% 7%7H Livestock and poultry breeding [l 245 F#4%%2 Biomass buming [l 247438 Waste disposal
[ Z B e Nitrogen fertilizer application [ A f4HE#% Human emission [ #7708 Composted straw

[ % #5hiK Road mobile source I ¢ T4 7= Chemical production [ #fH#4% Fuel burning
[ i =64 Nitrogen fixing plant [ - 43 4 %, Soil background —e— &#EH Ammonia emissions
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Fig.2 Total ammonia emissions and ammonia emission sharing rate of each emission source in Hebei Province in 2019
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Fig.3 Spatial distribution of ammonia emissions and emission intensity in Hebei Province in 2019

24 [FIZEHERIS 5 HogE

M AR A SRS 45 2R 45 HA A 10 2 HE R SR AT XS LU T 0%, T ASE G 4 7 i b 48 2019 4F A
R EHECE BL. T 4 [ 2548 AN R AR & HE O AT BRI 2, 25 HEO B e HER IR A 3] 20
A PSR, IR ALGE T m] AR A (9 SCHK AP B ZHR IO 5 Al PR HE i R AT %8 L 23 A, HE ARl 2R L3k 9.
ATLUR Y, BRITTLAE Ab, LL# & F0 FE A ZUEHE FH 0 AASR A OV R 45 ZCHE UK 2415 et 80%.
T3 SEVLAFUAG 3 2017 AF 5 H S b X A9 S HE Ry 825.18 ke, i FAWE ST AL 1 S HE i i, SRR
SR X ) R AL S AL ORI P, W] AHERCIR STk A0k, Ho& & R A A ULt A 5T
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Rk S AR ST AR HTTLAE P VIR BT R B P I A HE R B IR TAT T N a & IR,
FRRPUONIAE R B POl K 0K, B 8 IR 5 T i A S HE i 2 R T A = A 4 X SRRt FH R A,
VAR VLA AVEE O T AR YE 3800 2, TR P b A% 1 1 48 2 UIE A HE A DY 1~ 2 WIS /N T s
B il R A B AN AR AR B R 28 R B T AT S, X B RO TR A AR D N TR,
LS IR AR M UL, P 1 1O ) 2 HF A

R I

Table 9 Same type emission inventory

FEENIRL L

Hb X Gy Hejilc i HERCOREE/ (tkm2) . ) Bl IR
. . . L . Proportion of main
Region Particular year Emissions/kt Emission intensity . Data sources
anthropogenic sources

WAL 2019 767.52 4.10 BB 69.59%, FUTHE H21.19% AT
UL 2017 825.18 — BB IR L 63.78%, FALHI L25.08% [15]
IOEEC) 2013 1035.3 6.4 FEFEIH 1752.7%, FNLHEH 531.5% [29]
IARA 2015 1058 6.71 BB 1 64.89%, FUTHET 529.14% [30]
LA 2017 672.16 5.34 BB IR 1145.9%, FIEHL 540.0% [28]
WriLA 2017 95.52 0.91 T B IR A729.44%, R AE2529.56% [20]
LI 2017 562.47 53 BB 37.2%, R A744.4% [27]

2.5 VBN E

1T AT B 18 T A0k 0 B B S PR R AT T g AL AR B, S BO AL A —E Y
ANHE . B S HER A R 0 AN B0 5 1 PR SR A S RE AHE RN 1 (9 e B AT S
SRR N T ARTETT B TSR, S PLSh A A R R GETE, SR T 2020 4R JLAE SEiHAE
SERAR AN DBOHEAT A AL G s E ML B9 B 4T, SR T 2020 4RI JLA GEiH4E 4 Tl
AR RE L BEAT A B B B IR AN IR A ST P s AR IS | S YRS RN, R = A
IR AE, R B HERCA 7 B e IO — 2 R 25 HIEAR AN IRRIGE T, th T s A T B T AR, R
P T 4 TR b T AR L ) AT A R RORMIRGE N IR e v, 38 0 1 20 T dpfe /D ) T 9 2t R B O 2
AR LI R AR R, 8 Tl S (AT A 53 BRI Z A, LA 47 A 3 [ X 5 J AT Ak A e J3E 0 e
TR A, 30 B AT —E BRI LA I SR A A R 2 S B RN S MR T (H
R T HAl R R B BT 55, AR SCAE & @ SRA IO T AaE P Ak L Rl - | B - I8 L A7 -
FA- 1812 W IE-PRES | W AE- [ 25 3L 7 2R BRT A R HERCE:, (015 & & IR FH E HEHCE: A0 45 2R o8 iR . 76
R R o A SOR ] NARSES BB THE A 38T 2019 4R850 H B9 ZCHRBCR, FRAR s 2 b4 4%
YR 2019 A7 A ST FH D HE i, o SeOAT A D A ) HE A B SR, S e R AR 1T SRR AN
B e, 25 LRTIR, RSO 2019 AFTAEA A IR HE R BN E PEAT 5 B, TR A, SRAESE
PR B35 Bl KPR S 4 T A6 4 R SO B A e T ik

3 4518 (Conclusion)

1) a3 HEA R T 5T 0, 2019 AR A TR HE R A 767.52 ke, Forr Al HEBCIE 434
N0 93.17%, AR HERIR 73413 6.83%.

2) BE TR H A R G0E 2019 4R Jb A Rl U8 b 5 = 22 A s HEOIR. Horp, & & FRE IR
PRV | A R A) A 0 I A A, AR T A 25 2R 4 TR H R0 it R kot ) i Ak, AP R R & G HE
G IR, BEAh, 1 53 Ak R S HECUE h HE R e /N A .

3) 2019 A6 A A IR HEBCE e R 3Rk 2 A KT, &2 HEBUR R 15.21%, ZHECE
/NI ATRER YT, &4 HERUR R Y 4.33%.

4) MNZS B3 A K, S HE RS B B R A s X 32 LA vp e T 6 48 p 35 S P b X, oo BT &
HER A i, N 116.73 ke, 2 HE R 550 v A M X 5 B4 v e el b 48 a3 B P R 0, HE o A T
JiE FE e K, A 8.03 t-km 2,
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