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Cold regions (annual T_<280K and P>800mm)
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Fig. 4. Biophysical effects of the global greening onrecent temperature  (A), but for warm regions (annual T, > 290 K). (C) Relztions between the
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F1G. 9. Local responsesin (a) LAI (m* m %), (b) surface albedo (fraction LAI ), (¢) windstress (Nm “LAI '), (d) 10-m wind speed
(ms "LAI"),(e) ET (mmday "LAI'"),(f) SHF (Wm * LAI "), (g) LHF (W m * LAI %), (h) 2m mean air temperature (°C LAI "),
(i) 2-m max air temperature (°C LAI "), (j) 2-m min air temperature (°C LAI' ), (k) DTR (°C LAI' "), (1) ground temperature (°C LAI ),
(m) 2-m specific humidity (gkg ' LAI'Y), (n) PBL height (m LAI "), (0) vertical motion at sigma level 083 (hPas ' LAI'Y), and
(p) precipitation (mmday ' LAI ") across the Chinese monsoon region in April-September (blue) and Australian monsoon region in
November-April (red) to an LAI increase of 1m*m *, based on ENSINC minus ENSDEC. Green and yellow dots identify statistically
significant differences at p < (.1 and p << 0.05, respectively.

Over monsoon regions for China
and Australia, greater LAI supports
reductions in albedo, temperature,
wind speed, boundary layer height,
ascending motion, and midlevel
clouds and increases in DTR, wind
stress, ET, specific humidity, and
low clouds. In response to greater
LAI, rainfall 1s enhanced during
Australia’s pre-to-midmonsoon

season but not for China.



He et al., 2017

.: Spring . Summer ' ~ | lAutumn Wuntet BRI

o= I l | — ! L l ol - — S O ST LI S ) S o . .

o N [ ¥ '| rers T 7 I With updated land surface information,
il I I . | WRF's performance in terms of both
© r:.l..l.IA_l..l..lAl.llAll.,.,'.-..|l_. | Ill. i .

o I | L Fll daily average values and extremes
Tein 3 —— —————— . .

! i N - 1mproved. These improvements are

0= SON N S TCHE TN B S l e 1 b ‘ I: ty| fg l.l

L L L |l I T (AR

. significant for temperature, but not

Chna TP NAR SC CC NC NECEAR China TP NAR SC CC NC NECEAR ChnaTP NAR SC CC NC NECEAR ChasTP NAR SC CC NC NECEAR

I BASE | LAST
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Using updated albedo in the WRF

Model lower boundary condition

demonstrating evident improvement

significant for precipitation.

Meng et al., 2018
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Effects of vegetation fraction variation on
regional climate simulation over Eastern China

1. What are the impacts of vegetation variations

on climate over Eastern China?

2. Will the updated GVF data improve the model’s

performance?
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e Experimental design

Model: WREF v3.6.1 GVF
Time: 1982-2011 CTL(DYNYV) CLMV
Simulation GVF
NOAA GVI system (Jiang et al., 2010)
CTL
Fixed seasonal cycle from 1982 to 2011
WREF’s default GVF (Gutman and Ignatov, 1998)
CLMV
Fixed seasonal cycle from 1985 to 1990
NOAA GVI system (Jiang et al., 2010)
DYNV

Monthly GVF from 1982 to 2011
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e Evaluation of the CTL experiment
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e Climatology view e Linear trend

CTL-CLMV DYNV-CTL

MAM | 2

JJA

The increase of vegetation will decrease the temperature and vice versa.



e Climatology view CTL-CLMV
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The precipitation
responses to GVF
change are clearly
insignificant and
heterogeneous, and the
vegetation-precipitation
feedback is mainly
dominated by the
moisture feedback.



e Extreme indices and heat wave Linear trend

CTL-Obs DYNV-Obs DYNV-CTL CTL-Obs DYNV-Obs DYNV-CTL

Over regions south of the Yangtze
River, the simulation of the interannual
variation for the extremes such as TXx,
WSDI and heat wave indices have been
improved by using dynamic GVF data.
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Conclusions

 Without considering other reasons, the increase of
vegetation will decrease the temperature and vice versa.

* In response to GVF change, the results show that the
vegetation-climate feedback supports the moisture feedback,
dominating over the radiation and momentum feedback.

 For extremes and heat wave, it 1s detected that the DYNV
has better stimulation on TXx, WSDI, HWNY and HWDU
than CTL’s over most of the Southeast China, although it
may introduce some new biases.
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