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Observation on the vertical distribution of atmospheric ammonia in
urban green vegetation canopy

MA Rulong"? WANG Zhangwei'* ™ ZHANG Xiaoshan"?

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of

Sciences, Beijing, 100085, China; 2. University of Chinese Academy of Science, Beijing, 100049, China)

Abstract There is an exchange of ammonia (NH;) between urban green vegetation and atmosphere,
but the relationship of source and sink of NHj; in the canopy is unclear. Based on the typical urban
green vegetation system, the NH; concentration gradients in the canopy and free atmosphere were
measured, and the ammonia compensation points (y,) of vegetation on the ground were obtained at
the same time. Results showed that the diurnal variation of NH; was distinct during the observation
period, and the average concentration of NH; was ( 12.5+3.35 ) ug'm™ in the daytime, which was
higher than those in night ( (11.9+£2.76 ) pg-m~).The concentration of NHj; in the canopy decreased
with the increase of height, and the reduction of unit height (m) was related to the density of
vegetation at that layer. The calculation of ys showed that NH; was absorbed by the plants.
Comparing the discrepancy of NH; concentration gradient between vegetation covered area and the
area without vegetation in urban, we found that the effect of vegetation absorption on NHj;

concentration gradient was greater than NH; dry deposition in canopy. Compared with the
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concentration gradient of NH; in crop canopy, the gas mixing in-canopy of urban vegetation was
more sufficient with the relatively scattered vegetation distribution, and caused the gradient of
ammonia in the canopy vegetation was not obvious.

Keywords urban green vegetation, canopy, ammonia, vertical distribution.
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1 SEEGES Ay (Experimental section)
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Fig.1 Schematic diagram of green vegetation layer and sampling height
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FIF 1 45 5 NH; 20 #74% (LGR, 3£ [F ) 1 2 38 18 5% 400 A (LGR, 35 ) I AN [ = B b NH; kB,
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R SC 5 X 5.1 km, Fff i spAb A B 4 22, JO B S Tk U iR B2 T 2K T wunderground ¥ 3 (www.
wunderground.com), % 3 /NEFIE SR 1 U .

2 ZER 518 (Results and discussion)

2.1 KA NH; W H 281k
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G, TE 6 IR AT W 2 A L — UKL, PM, 5 ¥R 5 85 1 5 NH ~F- X599 B 3 591 o (12.5+3.35) pgrm™ |
(11.9+2.76) pg-m>, iX 5 Walker %P9 %} Kinston 5 {7 ( 35 ) B9 8F 57 45 250 : Jb 50 55 Kinston 5 i
NH; HEBCBAR, 1R E = 1 I B2 25 018 1 A 0 08 9% A S HC At N I8 0 HE TS, 38 1 NH; SRR, I [ 3t 2
REEAR S N Ry 16 Bl /5 350 NH Ve BE T B Rl B A, 9682 P9 B A H KA NH WA 5 XUl A 56, Y %
A7 AL KU A U000 5 BE NH; #e B 1 TF, AT XURE NH; 3 BE R R (1 2(a) ), 3xX 35 B2l 00 4 5 b5
Al X IR X5t A3, AR R it A 184 B BR8240 NH B B 22, SR BF S8 A B, Wei 260 X b i
75 NH; W B2 19 B Z8 A6 W8I & Walker 2529 %5 Clinton 34 5 8 W8I 5 B0 NH; ¥ B 0 1] & 1 R AR 9 P 42,
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Fig.2 Daily variation of wind speed and direction (a), PM, 5 (b) and NH; concentration (¢) (ug-m™) of different height
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2.2 AIF R BEAL NH; e BEAEfE
P 4 Sy L0 390 ] 50 R R A W A [ v JRE A NH - 353 B b 78 Ak 1 R AT TE /2 A NHL ¢ JRE 0 J3E
PCARML, B 5 I M AR. 1K 0 m Ab 5 15 m 4b NH; ¥R BE AT 22 0.77 pg-m™, B KT B ARk
0.05 ug'm>; %A 0 m 55 15 m Ak NH; ¥ JEAH2E 0.69 pug-m, £ K FRARH EE M 0.05 ng'm, ;X F W e
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—=— X Day

e —o— 7% MiNight
12r
101

o \
11011211411.611.8120122124 126128 130
NH; concentration/(jig-m ™)

B4 ULIIIE] LS | )N (] R A3 NH R (ngm™) S22 4k
Fig.4 Concentration (ug-m*) variation of NHj; at different heights in daytime and nighttime

— X HEAS [RTAB 9 2 T 2 NH 5986 BE 73 A (ML 3R 1) R B, JCI8 23 i 2R AL AR B J2 AR AR
Py, NH; £ e J3E 0 i 2 ot s 88 00 B i 9 /0, (EL i/ Wi 88 2 5 W . S5 R VR DA L, 3Tl 2 AR AR B0 3
JZ NH; ¥ BT B0 A AH X 32 20, 6 B2 AR A /N, XS5 30T NH 79 55 e B AU B AR A 5, ) IR 3k v i 3
VR B35 53 1A S A AR A AT B T USR5 IRt Tl 25 M JE AR AR AL 3 2 N 2 B R 3]
R R BLR, 75 10—20 m = BEAR A B IEAE, X AT AEE i T AR AR B o X, 2O 22852
) ey Ao 18 TP PRS2, £ 10—20 m &b Y BRSS9 T 23 W bl i J= NH 4 JBE A6 AT
F, FEROXARAE T, SRACRI B2 AR BN NH; AW/ A% ) NH A BE 6 138 - M BB 4, o 38 i
W B UL, A7 ERL RO 2 I, AT 3 1T NH % 52 Bl o B T W A1, B 2 WU B v B2 v, 8 fb i
RT3 NH; W BE B J2 M o A 17 DU A K.

Height/m
o]

-

R OB HAL NH; T B AL (ng-m ) B BEUII B 5EXT L

Table 1 Overview of measured vertical NH; concentrations (pug-m) in previous studies and in this study

2 W HLCRAY) BN HsE 2 Wi (AE5T) W HL (AL D) LA A R (ALt
Open area (Rural) Corn Sugar cane  Open area (Beijing) Open area (Beijing) Open area (Beijing)
0Om — 8.8 173.3 — — 12.4
Im 6.8(1 m) 3.1 78.3 — — 123
1—5m 11.5(4 m) —  61.8(2m) — 12.5 12.2(3m)
5—10m — — — 7.9 13.4 12.1
10—20 m 9.6 — — 15.8 13.8 11.7(15 m)
H il (Data) 2014.07 2005 2017.07 2019.02 2016.03—2017.03 2019.09
EZ BTN [25] [12] [13] [26] [27] AWF5E

2.3 b T SRR A RME A () H AR fE

R R T b TR 1 1Y NH; R 32 A5 S5 A o R oA O, WEI (el & 7l )2 R £ i
R T A A SR AR I M E ARy, HARME, S5 RILE S BGRB8 ERL b T #
—HALT | BEEYSE i ARARIE S 0.05—0.27, 0.03—0.15, 0.02—0.12, 0.03—0.17, 0.10—0.61, 0.02—
0.08 pg'm>, BRIEFASL, 2452 B0 Se s s BRAR A 5, Ira R ey (A BEE 13:30. 5K NH, ¥k
FE L 2) FOAE, 25 A g MBI AR T KA NH; Wk BE, 2 WA T Hh Al A Bl B3k et e 2 T R B NHE, 4700, S,
FLAt RS NH; A H B
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Fig.5 Diurnal variations of y, of six vegetation in experimental green vegetation canopy

2R Ak A B ER T D i I Ah B, HG g AR T AR VE 9. Massad S5 PSFE X S A BF 58 R B, A
5 mmol-L™" NH; 5 F2 9 F 55 35 0 =%, &AM S T ik 2] 7.74 pg-m; Walker 552t & Bt F K & 2518
Ji, R EAME S AT IR R 15.17 pg-m™. 13X R WIBRALRIAS B 3 5l NH;y 395 72 A1, 38 3o s s ) 2
SUBG I NH; HER, 38T SR Ak M TETR B TR 2R T A B, X NH;5 2 S /R, B 0 m &b Ay
[ NH; ¥ BE 5 A0 5 TG OC, AT REAZ 2IAT B I8 75 0 HE B0 e O,

3 Z5ie (Conclusion)

TS0 300 (E] 3k T SR ARAB B 2 N NH, W6 H AR W] 2, A2l B2 R AR IR, 1 Rk BE I g T A 115
Teie o A K I SRR 3 T S AL A DR JZ= T NH 9 82 2 e B2 488 0 i e ARG, (LI S/ TR AR )=
B 1 BE (m) NH; B2 AR A d s 55 300rTs 2 0 i AH L, S A AR B 5 A A 8O J2 5 NH i) Wi/ E 2
NH; ¥ AR A, W5 NH; 9 2R B2 A A LA AR S . 75 )= N, |l 706 J2= 0 ) BELBSHAE ] B AR B0 2
UMM S O R] 2 A e B (m) N 9 BE AR AR AN [R], AR 3 g 28 A0 B i sl /b b, s = 1 2l
R g H A8 Ak 52 B0 S0 3 0 J5 B AICR 34%, TR 25 13:30 BRI 38 B,y (R AR T KR NH MR EE, XK
U NH; # B R, AL 2 e J= N NH, 59T 20 HBOE )= % NH; B9800 Af BE 576 )= A XU
2k IR RIPE NH; SCHeS5 N Z0A 50, X0 I BB IR 2 19 4% F BTk 2 1k — AP I JE.
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