Supplementary information

Table S1. Soil physical and chemical properties used for the simulations in LPJ-GUESS model

Site Horizon (cm) 0-10 10 -20. 20-30 30-50 50 - 100 100 - 120 120 - 150 Average value
Nitrogen (%) 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Sesheke Clay (%) 0.43 0.43 0.43 0.60 0.60 0.60 0.60 053
Silt (%) 0.46 0.49 0.46 0.60 0.60 0.60 0.60 0.54
Fine sand (%) 36.07 36.15 36.74 35.20 36.40 35.50 32.50 3551
Course sand (%) 63.04 62.94 62.37 63.60 62.40 63.30 66.30 63.42
pH-H20 5.60 5.60 5.60 5.61 5.43 5.43 5.60 5.55
Organic carbon (%) 0.75 0.68 0.64 1.16 0.78 0.67 0.74 0.77
Bulky density (g/m3) 1.46 150 155 157 1.60 156 156 154
Nitrogen (%) 0.03 0.03 0.03 0.04 0.03 0.03 0.03 0.03
Namwala Clay (%) 0.60 0.56 0.60 0.60 0.51 0.51 0.51 0.56
Silt (%) 0.34 0.46 053 0.69 0.69 0.60 0.57 0.55
Fine sand (%) 59.81 62.77 62.81 63.74 61.77 63.96 67.67 63.22
Course sand (%) 39.26 36.21 36.11 35.11 37.03 34.94 31.24 35.70
pH-H20 5.76 5.77 5.72 5.67 5.69 5.74 5.80 5.74
Organic carbon (%) 0.98 0.60 0.86 0.83 0.53 0.71 0.60 0.73
Bulky density (g/m3) 1.53 1.58 1.53 1.52 151 1.53 1.50 1.53
Nitrogen (%) 0.04 0.04 0.04 0.04 0.04 0.04 0.03 0.04
Kabompo Clay (%) 0.29 0.41 0.36 0.26 0.09 0.09 0.17 0.31
Silt (%) 0.60 0.47 0.63 0.37 0.60 0.71 0.63 0.43
Fine sand (%) 25.57 24.74 26.41 25.87 23.99 27.36 26.56 24.89
Course sand (%) 7354 74.36 72.60 7350 75.33 71.84 72.73 7431
pH-H20 5.88 6.02 5.96 5.80 5.91 5.84 5.63 5.86
Organic carbon (%) 113 1.10 1.01 1.06 0.66 0.58 0.76 0.90
Bulky density (g/m3) 156 1.65 1.70 2.00 1.98 2.09 2.12 1.87
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Table S2. Resolutions of all Global Circulation Models (GCMs) and characteristics of RCP 4.5 and RCP 8.5

Global Circulation Models (GCMs) resolution

Model CNRM-CM5.1 EC-Earth HADGEM2-ES IPSL-CM5A-LR MPI-ESM-LR
Development Centre CNRM-GAME & CERFACS ECMWF Met Office Hadley ICMC MPI

Horizontal resolution T127 ~ 1.4°~ 155km T159 ~ 1.125° ~ 125km 1.25°x1.875° ~ 139kmx208km 1.9°x3.75° ~ 211kmx416km | T63 ~1.9° ~ 211km
Vertical resolution L31 L62 L38 L39 L47

References

(Voldoire et al., 2013)

(Hazeleger etal., 2011)

(Collins et al., 2011)

(Dufresne et al., 2013)

(Giorgetta et al., 2016;
Jungclaus et al., 2013)

Representative Concentration Pathways (RCPs)

RCP

RCP 8.5

RCP 4.5

Radiative forcing

>8.5 W/m?in 2100

~ 4.5 W/m? at stabilization by 2100

Concentration (ppm)

>1370 CO; -equiv. in 2100

~650 CO, -equiv. (at stabilization after 2100)

Pathway

Rising

Stabilization without overshoot

Characteristics

Lower rate of technology development, heavy reliance on fossil
fuels, high energy intensity, and increased use of croplands and
grassland driven by an increase in population

Lower energy intensity, strong reforestation programmes, decreasing use of croplands
and grasslands due to yield increases and dietary changes, strong climate policies and
stable methane emissions. CO2 emissions increase only slightly before decline

commences around 2040.

Reference

(Moss et al., 2010; Riahi et al., 2011; Vuuren et al., 2011)

(Moss et al., 2010; Riahi et al., 2011; Vuuren et al., 2011)

Meaning of acronyms:

CNRM-CM5.1 - Centre National de Recherches Météorologiques -Circulation Model version 5

EC-EARTH - European Centre Earth model

HADGEM2-ES - Hadley Global Environment Model 2 - Earth System

IPSL-CM5A-LR - Institute Pierre Simon Laplace — Circulation Model 5A- Running on low resolution grid

MPI-ESM-LR - Max-Planck-Institut fiir Meteorologie — Earth System Models - Running on low resolution grid

ECMWF - European Centre for Medium-Range Weather Forecasts

MPI - Max-Planck-Institut fiir Meteorologie

ICMC - Institut Pierre Simon Laplace Climate Modelling Centre

Avancée

CNRM-GAME & CERFACS - Centre National de Recherches Météorologiques — Groupe d'étude de I'Atmosphére Météorologique and Centre Européen de Recherche et de Formation

T — Triangular truncation (horizontally) at wave numbers 127, 159, and 63 for the respective models

L — Level — Verticle distance from the ground level
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Figure S1. Correlations between tree-ring indices and observed local total annual rainfall of the current year (a, b, and c), previous year (d, e, and f), and of the previous two
years (g, h, and i) at Kabompo, Namwala and Sesheke. Kab stands for Kabompo, Nam denotes Namwala, and Ses means Sesheke. C denotes current year rainfall, P is
previous year rainfall, and 2YL stands for the rainfall of previous two years.
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Figure S2. Correlations between NPP and observed local total annual rainfall of the current year (a, b, and c), previous year (d, e, and f), and of the previous two years (g, h,
and i) at Kabompo, Namwala and Sesheke. Kab stands for Kabompo, Nam denotes Namwala, and Ses means Sesheke. C denotes current year rainfall, P is previous year
rainfall, and 2YL stands for the rainfall of previous two years.
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Figure S3. Correlations between tree-ring indices and carbon dioxide (CO,) of the current year (a, b, and c), previous year (d, e, and f), and of the previous two years (g, h,
and i) at Kabompo, Namwala and Sesheke. Kab stands for Kabompo, Nam denotes Namwala, and Ses means Sesheke. C denotes current year CO,, P is previous year CO,,
and 2YL stands for the CO, of previous two years.
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20 Figure S4. Correlations between NPP and carbon dioxide (CO,) of the current year (a, b, and c), previous year (d, e, and f), and of the previous two years (g, h, and i) at
21 Kabompo, Namwala and Sesheke. Kab stands for Kabompo, Nam denotes Namwala, and Ses means Sesheke. C denotes current year CO,, P is previous year CO,, and 2YL
22  stands for the CO, of previous two years.
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Figure S5. Correlations between NPP and observed local mean annual temperature of the current year (a, b, and c), previous year (d, e, and f), and of the previous two years
(9, h, and i) at Kabompo, Namwala and Sesheke. Kab stands for Kabompo, Nam denotes Namwala, Ses means Sesheke, and Temp stands for temperature. C denotes current
year temperature, P is previous year temperature, and 2YL stands for the temperature of previous two years.
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