Modelling the drought sensitivity in the Amazon rainforest
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Background Materials and methods Results Results
Tropical Rainforests are significantly important for global climate change through associated changes *  Dryness, water table depth, biome type and soil depth *  Results after increasing soil depth and including groundwater «  Results after increasing soil depth
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course of e.g. terrestrial carbon balance.
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»  However, there are still considerable disagreements between model simulations and observations
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especially in tropic region. For instance, most models fail to capture Amazon greening up during dry
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season (SaIeSka et al’ 2016) I--" .Duration of water deficit 0.1 ! 0.1 b
a0's (months) 40 - 0.05 0.05 -
»  Therefore, the mechanisms for Amazon greening up in dry period needs to be studied in order to .o % o 005 1 0.05 1 . e o ‘ L
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improve model performance of vegetation dynamics in tropic region. ws{ 0 10 20Kiometers . T I 20 -0 1 2 3 4 5 6 7 8 9 10 11 12 12 3 4 5 6 7 8 9 10 11 12
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« During dry season, trees are able to take water from deep soil or groundwater due to deep roots. Such 0351 LPUGUESS 76th percentle ] 035] LpycuEss 75th percentie ] 03T ] 03 ™
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processes are missing in most of current dynamic vegetation model. L mezeon aree 03 | min ] 03 | min ] S \/\/—/ 5
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Materials and methOdS Montane Grasslands & Shrublands E \/\/_/ E @ 0.15 @ 0.15
Temperate Broadleaf & Mixed Forests Q 02 | 4 Q 0.2
X X 0.1 0.1
) ) ). Temperate Grasslands, Savannas ) ) g a
Dynamic global vegetation model { B Deserts & xeric Shrublands Average sof and sedimentary G015 1 & 005 | 0.05
Tropical & Subtropical Dry Broadleaf Forests - 0-2 o1 L )
*  LPJGUESS model (Smith et al., 2001), one of the most commonly used model of dynamic vegetation Tropical & Subtropical Grasslands, Savannas [z 12 s 4 s 6 7 8 9 10 1 1 T2 s 4 s 6 7 8 o 10 1 12
I ropical & Subtropical Moist Broadleaf Forests B z0 -5 0.05F i months months
models, is used in this study (Fig. 1). Spatial resolution is 0.5 degrees. SOTDIDE _ o L Figure.6 Observations vs Modelled GPP modelled with variable soil depth for sites
_ _ _ _ ampling sites Figure2. Study area 12 s 4 5 6 7 8 9 10 1 12 1 2 3 4 5 6 7 8 9 10 11 12 with different duration of water deficit
*  The current LPJGUESS model assumes that there are two soil layer with constant soil depth, i.e. 0.5 m L, .. (Fig.2) months months Di . dc lusi
. grid cell with an interval o egrees (Fig.2). : : . : : ISCUSSIONS an onciusions
for the upper layer and 1 m for the bottom layer. Figure 4 Observatlons.VS Mode!led GPP Wltl’.] variable soil d(?p.th
«  Croplands are excluded based on land cover data with spatial resolution of 5 arc minutes (Erb, K.-H, and groundwater for sites with different duration of water deficit - Groundwater plays a more important role than deep soil regarding to tropical rainforests greening up
Input Data for the model . . : : . : N : : _—
2007). Results from the old model in dry period, while previous studies found that by mainly increasing soil depth, GPP could maintain
CRUNCEP data set: preCIpltatlon, temperature, radlatlon, carbon dep03|tlon. validation o4 | | WaEer deficit d‘uratioln (0 1 mon?hs) | ! oa X . Wafer deficit dluratioP “ -AT mon$hs) . ‘ in the dry period for tropic rainforests (Baker et a|_, 20081 Poulter et a|_, 2009)
»  Soil depth data (Pelletier et al., 2016): average soil and sedimentary deposition thickness, spatial I - | I 76t percentle _ | - -
- Gross Primary Production (GPP), one of ecological term to describe terrestrial carbon balance, is PI[ LPIGUESS meen P Lricuess Ren I T * Itis found that trees have stronger demand of groundwater when water table is deeper. Groundwater
resolution of r nds. I i | I min ] : i .
esolution of 30 arc seconds taken as an indicator for model evaluation. o3 o3 could contribute to a large proportion of Amazon evapotranspiration (Fan, 2017).
° Water | h Fan .. 2013): r n r lution. §0.25\/\/_N §0.25\/\/—/\'_1 _ ) _ _
ater table depth data (Fan et al., 2013): 30 arc seconds resolutio «  GPP data produced in MTE Juna et al. (2011) is considered as ‘observations’. g g «  The seasonality of GPP is still not well captured compared to observations based on the fact that the
oo o 0 0 % 0.2 | b % 0.2 2
LETPEUENIE, DI i, | ER IR, ), € K67 (2002-2011) §015 §015 W trend of modelled GPP before dry season is an inverse of observations. Therefore, in order to enhance
= 500 T T T T T T T T T o= Ched| | ) ) ) )
= 400 or | o | our understanding of the ecosystem response of tropical forests to climate, more mechanisms need to
.2 300 ' '
daily processes ecosystem state annual processes {200 0.05 1 0.05 ] be investigated.
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Figure 1. LPJGUESS model



