View metadata, citation and similar papers at core.ac.uk brought to you by i CORE

provided by KITopen

The impacts of land use land cover change on climate

in the Vu Gia — Thu Bon river basin in Central Vietnam IHP- HWRP bf o e
g Gewiisserkunde

P. NGUYEN!23 J. CULLMANN?, H. KUNSTMANN!, P. LAUX!, T. DANG!, MICHAEL SCHULTZ>, V. AVITABILE>, L. RIBBE* Germq ny /

1 Karlsruhe Institute of Technology, Institute of Meteorology and Climate Research (KIT, IMK-IFU), Garmisch-Partenkirchen, Germany

2 IHP/HWRP Secretariat, Federal Institute of Hydrology, Koblenz, Germany

3 Vietnam Institute of Meteorology, Hydrology and Climate Change, Hanoi, Vietnam

4 Cologne University of Applied Sciences, Institute for Technology and Resources Management in the Tropics and Subtropics (ITT), Cologne, Germany
5 Friedrich-Schiller University, Department of Earth Observation FSU, Jena, Germany

Introduction Precipitation based on default LU map

Future changes in climate and land use (LU) are likely to have significant impacts
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Fig.1 Probability of surface temperature (left) and precipitation (right) for stations from 2001 to 2010 with default LU map 14.5 14.5
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» In case of llSil’lg WRF with observed LLU data pI’OVid@d from LUCCi pI'Oj@Ct, the Fig.5c Signal-tg—noise ratio for precipitation based Fig.5d D.ifference o.f mean precipitation \./ah.les of 1.5
. . on 15 perturbation runs perturbation runs with LU default and artificial LU in
surface temperature and rainfall are found to correspond better with November 2001 (LUC minus default). Dots indicate a
observations compared to the results of the WRF default LU run (Fig.1). S%gniffcant (alpha = 9(]1 (blgck) gnd alpha = 80 (white))
. . . . signal-to-noise ratios based on bootstrapping test
" The results give evidence to the necessity to use true LULC data for climate
modelling. = Large noise of precipitation with and without artificial LU based on
LULCC sensitivity: artificial LU data conversion experiments observed LU map 2010 (Fig. 4); thus, the separation of signal from noise
1s difficult

* However, we can find the signal induced by LULCC 1n the artificial LU
conversion experiments based on default LU map. (Fig. 5)
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= A t-test 1S apphéd to test the differences of the mean values of WRF default LU Fig.6 Probability of surface temperature (left) and precipitation (right) for domain 3 for the period 2011 to 2020
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= We also use the signal-to-noise ratio (SNR) and bootstrapping test to highlight = Small differences between temperature and precipitation found for WRF  Bundesanstalt fiir
regions, which exhibit a clear signal: ity — 1] A WRE - defalt LU simulations using LU maps obtained from LUCC1 project. Gewasserkunde
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Fig.3c Signal-to-noise ratio for surface temperature based on Fig.3d t-test for temperature based on 15 perturbation The results demonstrate that using the observed LULC maps improves the
15 perturbation runs runs (h=1: reject, h=0: failure to reject)

results of regional climate simulations. It also shows that LULC change
may remarkably impact on hydrometeorological variables, as shown for
Da Nang region. For this decade, the surface temperature 1s expected to

* The converted land cover data from cropland to urban land strongly impacts on
surface temperature (increases up to 2°C) at the converted area (Fig.3).

Precipitation based on observed LU map 2010 remain similar compared to the previous one. Rainfall amount is
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Fig.4a Precipitation of 15 perturbation runs with LU map Fig.4b Signal-to-noise ratio for precipitation based on " Extending our analysis until 2050.

2010 (blue) and artificial LU (red) at Da Nang station 15 perturbation runs
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