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Abstract; Because of differences in land covers and human activities, urban areas have significant different near-surface
atmospheric conditions compared to suburban, rural or forested areas. Numerous studies documented the heat island
phenomenon and air pollutions in urban areas but few researches focused on atmospheric compositions that are related to
global climatic change such as atmospheric CO, along urban-forest gradients. The objectives of this study were to (1)
explore the temporal and spatial variations of near-surface (2.5 m above the ground) atmospheric temperature ( Ty), CO,
concentration (pys(CO,) ), humidity, SO, concentration (pys(S0,)) and NO, concentration (pys(NO,) ) in an urban to
urban forest environment with varying land covers and human activities, and (2) further investigate whether urban
environment can mimic the future global climate condition. A transect from Nanjing urban center, across a suburban area to
a forested area (urban forest) was selected as our study site (termed as urban-forest gradient or urban center-suburban-

urban forest gradient in this paper). Atmospheric properties, including Ty, pys(CO,) and atmospheric humidity, were
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measured with sensors mounted on a vehicle, and pys(S0O,) and pys(NO,) were measured at selected, representative,
sites along the transect in summer of 2008.

Results showed that Ty, pys(CO,), pys(S0O,) and pys(NO,) increased significantly along the forest-urban transect
from forested area to the urban center. This observed variation in atmospheric properties may mimic a temporal change of the
global environment from current to future conditions. Furthermore, a significant correlation was found between the daily
average relative humidity ( RH,y) and the distance to the urban center, with a R* of 0. 88. The urban center had
consistently and significantly higher Ty, pys(CO,), pys(S0,) and pys(NO,) throughout a day than those at urban forest
site. The RH\ 4 generally increased from urban center to urban forested area most time in a day except at 5:00 —6:00 in the
morning when the humidity nearly reached to saturation. The largest difference in Ty ¢ between the urban center and forested
area were observed at 17:00 —18.:00 (4.7°C ), while smallest at 5:00 —6:00 (1.3°C). Similarly, T differed by 3.7°C
(daytime) and 2.1°C (nighttime). However, there is an asynchronce in py4(CO,) : the maximum difference occurred at
13.00—14:00 (66umol/mol) and minimum difference at 1:00 —2:00 (7.0pwmol/mol). On an average, urban center py
(CO,) was 55umol/mol higher than urban forested site during the daytime and 20 mol/mol higher at nighttime. Although
no significant difference in daily average absolute humidity (AH) was found between the urban and forested areas, daily
average RH ¢ differed by as much as 7% . The largest difference in RH ¢ between the urban center and urban forested area
were observed at 13:00 —14:00 (15.5% ). The near-surface atmospheric pollutants increased by as much as 88% (pys
(S0,)) and 210% (pys(NO,)) from urban forested area to urban center. The gradients observed in atmospheric
properties seem to mimic the future changes in global climate environment as predicted by some Global Climate Models

(GCM).
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Table 1 Conditions of selected measurement sites

il BEE , .
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st ¥ 1 Xingjiekou 0 WK, WA PI5% High density % 48 1) )2 22 50, 4t #1 /> Dense
? &) with frequent traffic jam high-buildings, low green cover
= = P2 s
5 9 X B 5% General Hospital R, WATIINE High donsity o0 /2 + ZRALH, R
S2 . . 2.2 . . Dense high- and tier-buildings, low
of Nanjing Military Command with frequent traffic jam
green cover
; . L EERNEE + ZRENR, g
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G D Wein . EA R, DA A linle SN, SR
g ’ high density, seldom traffic jam Tier-buildings, medium green cover
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. . RGN 2 R AR, ST R
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Fig.1 Map of Nanjing City showing locations of the urban-forest gradient and measurement sites from S1 to S9
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Fig. 2 Relationships between near-surface atmospheric temperature (Ty.g) and the distance-to-urban center
Hodr A F1 B 435138 LR, 4354 9:00 ~10:00,13:00 ~14:00,17:00 ~ 18 :00 {JFHJ{E 1 1:00 ~2:00.5:00 ~6:00,21:00 ~22:00
FSEH4 18, I 2 B[R] 4 2008 47 H 24 H.8 H 6 #18 26 H,n =120 The A and B are daytime (mean of the measurements at 1:00 ~2:00,
5:00 ~6:00 and 21:00 ~22:00) and nighttime (mean of measurements at 9:00 ~10:00, 13:00 ~14:00 and 17:00 ~18:00) , respectively. The
measurements were carried out on July 24, August 6 and August 28 in 2008 (n =120)

30pmol/mol, S1 g5 S9 FAHL, pys (CO,) FEH R FAK 38 —a— Bilid Urban center (S1)

[ 4355 55 wmol/mol F1 20pmol/mol, M BRATARPK Urban forest (S9)
IS SR, pys (CO,) FE SIS 89 SBRT 5 |

R B IME (ES) . BIKRTE,SLAK pys 3

(CO,) ZE—RIME BT S9 41,51 5 pys(CO)EHR 527

WAV R M, EE AR RRELK), K L 9|

RS SN (IR 222600 | T SO A IR 1 RE B % 28]

[ EZ R R BB /N . SI KM pys (CO,) — RN IZE 2|
FEIREEHGE T S9 &, HYuH 73] A 415 ~ 455 pmol/mol ul . . . . . .
1366 ~ 408 pmol/mol, XTSI &, B % B M 01:30  05:30 09[;;(;ﬂ Tir1n3e:30 1730 21:30
W, 5K pys (CO,) & T T X T SO s, BR T
13.00 ~14.00 H I T —4~ B Z R AE 4, H i B2 ] 25 B3 RO (S1) ST AR (S9) il /2 K WESE (Tys) — K
HBeN o XTSI pys (CO,) —Rh AT, sy gy HIVEIROENRIGH A » =120)
H:';ﬂl i—E 9.00 ~10:00 ﬂ:‘ﬂ 1700 ~ 18:00 /I\H ﬂ‘ &; i d’ Fig. 3  Daily variations of near-surface atmospheric temperature
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Fig. 4 Relationships between near surface atmospheric CO, (py.5(CO,) ) and the distance-to-urban center
Horh A F1 B 4R RI37R A RAIA], 43514 9:00 ~10:00,13:00 ~14:00.,17:00 ~ 18 ;00 ¥ FHJ{E #1100 ~2:00.5:00 ~6:00,21:00 ~22:00
48, ) B ] 5 & 2 AW ,n =120  The A and B are daytime (mean of 1;00 ~2:00, 5:00 ~6:00 and 21:00 ~22:00) and nighttime
(mean of 9:00 ~10:00, 13:00 ~14:00 and 1700 ~18:00) , respectively; The measurement time is same as Fig. 2
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Fig. 5 Daily variations of near-surface atmospheric CO, (py.s(CO,)

at urban center (S1) and urban forest (S9). The measurement time is

same as Fig. 2 (n=120)
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Fig. 6  Relationship between near-surface atmospheric Relative
Humidity ( RHyg, the mean of the values measured at our six
measurement periods in a day) and the distance-to-urban center. The

measurement time is same as Fig. 2 (n=120)
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Fig. 7. Near-surface atmospheric Absolute Humidity ( AH, the mean
of the values measured at our six periods in a day) at the sites from S1
to S9 along the urban center-suburban-urban forest gradient; The

measurement time is same as Fig. 2 (n=120)
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Fig. 9 Relationships between the distance-to-urban center and near-surface pyg (SO, ) and pyg(NO,) concentrations; The measurements were

carried out between July 16 and August 28, 2008 (n=3)
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