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Introduction
Anthropogenic land use/land cover change(LUCC) has significant impact on climate
change. Located in the typical East Asian monsoon region, the land-atmosphere
interaction in the Yangtze River Delta is even more complicated due to intensive human
activities.
To better understand these effects on microclimate change, our study analyzed micrometeorological elements, energy distribution, and land surface factors observed at four
ground sites over different surface types around Nanjing from Mar. to Aug., 2013. Then,
we quantified the contribution of the surface factors, including surface albedo,
roughness length, and evaporation respectively, to surface temperature changes (ΔTs).
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2. Differences in Surface net radiation and energy
distribution

Fig.5 Daily variations of (a) net radiation (Rn), (b)
sensible heat flux(H), (c) latent heat flux (LE).
Fig.4 Daily variation of (a) downward shortwave
radiation (DSR), (b) upward shortwave radiation
(USR), (c) downward longwave radiation (DLR), and
(d) upward longwave radiation (ULR)
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3. Differences in land surface factors occurs in LS-crop site in JJA.
The measurements contain sensible and latent heat flux measured by the eddy
Surface albedo is small while the Bowen ratio
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Methodology
R n  AH  H  LE  G
burning periods. Due to irrigation, LE is
From surface energy balance
dominant, and negative H is observed since
Surface temperature change can be decomposed into three direct factors,  radiation
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Mechanism Analysis
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Characteristics Analysis
1. Differences in micro-meteorological elements

Table.1 Seasonal averages
Site
LS-grass
LS-crop
DX-urban
name
MAM JJA MAM JJA MAM JJA
Ta(℃) 17.29 29.85 16.44 29.02 17.50 29.92
Ts(℃) 16.72 29.11 16.02 28.02 18.76 31.23
RH(%) 69.51 76.60 71.41 78.53 60.88 68.61

Summer

Spring

Fig.3 Diurnal variation

XL-suburb
MAM JJA
16.53 28.64
17.98 30.12
63.44 73.54

Urban

Fig.9 Contributions to the differences in surface
temperature between urban and cropland sites and
the grassland site due to radiation, aerodynamic
resistance , evaporation, and air temperature (Ta)
in (a) growing season, (b) spring and (c) summer.

Contribution

Fig.2 Daily variation of (a) air temperature (Ta), (b) surface
temperature (Ts), and (c) relative humidity (RH)

The year 2013 is a typitical hot and
dry year in this region. In daily
variation (Fig.2), large differences in
T and RH between the four sites
mainly appear at April and August,
when precipitation is relatively
small.
Table.1 shows except XL site in JJA
as a result of woodland, the seasonal
maximum and minimum values of
these micro-meteorological elements
occur at LS-crop site and DX-urban
site which are most affected by
human activities.
Fig.3 Human impacts is shown more
obviously in Ts than Ta. The ranges
of diurnal variation of Ts are both
small at DX-urban site and LS-crop
site, and nighttime Ts is higher than
that in other sites by nearly 2℃ due
to the urban heat island effects. Due
to the higher RH, the maximum
value of diurnal Ts at LS-crop site is
lower than other sites.
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Urban heat island and cropland cooling are obvious. The dominant contribution to ΔTs
is evaporation cooling represented by Bowen ratio, the value of which was even
comparable to the observed ΔTs. The effect of background atmospheric reinforces
both cropland cooling and urban heat island effects.

Conclusions
Our study presents the first-handed observational evidences for the land-atmosphere
interaction in Yangtze River Delta. It shows that the crop cooling and urban heat island
were both obvious. Different land use types alter the energy exchanges between land
and atmosphere through modifying the surface factors, like Albedo, roughness and
Bowen ratio, and finally change the micrometeorological elements.
For the study of LUCC effects on microclimate change, more attention should be paid to
nonradiative forces and the feedbacks from the background circulation. After
quantification, we find Evaporation cooling is the dominant contribution to surface
temperature change induced by human in the region.
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