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Land cover change impacts on climate and hydrological
extremes
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My MSc thesis

RCP 2.6 RCP 6.0 RCP 8.5

Future
(1982-2001)

Baseline
(1981-2000)

Change in annual ice cover duration (days)

=-90 75 £0 45 30 15 0 15 ") a5 60 75 90 =
Less ice cover More ice cover

(Grant et al., in prep.)

Department of hydrology and hydraulic engineering Wim Thiery | 25/11/2019 | 2



Lake temperature
anomaly (2m depth in °C)

VRIJE
UNIVERSITEIT
BRUSSEL

Department of hydrology and hydraulic engineering

Pre-industrial/

Historical
0 -
m
)
] -10 [
>
©
E 20}
o
c
©
c
o =30
-
°
3
o —40r
L
_50 -

mm RCP 2.6 == RCP 6.0 mm RCP 8.5

1 2 3 4
Air temperature anomaly (surface,°C)

Ice thickness anomaly (m)

RCP range

0.05

0.00

—0.05

-0.10 -

—-0.15

-0.20 -

—-0.25

-0.30 -

1980

2050, 2090

2090

(Grant et al., in prep.)

Wim Thiery

25/11/2019

3



h)

3

d

e /779

Vi h

i W .

v

-

: "' "\i' A
RO ,II' 1 \‘!‘

b u-u - - - -

o

" .,-Hll /AR s «

L

ES

l\ID

N |4
I'!

(flickr.com)



VRIJE
UNIVERSITEIT
BRUSSEL

Deforestation exacerbates hot extremes in midlatitudes
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Detection and attribution of LULCC impacts on temperature

(o) HadEX: 1951-2003 Trend (K/decade) (b) ALL: 1951-2003 Trend (K/decade)

(a) 2—Way Regression

I ALL—LU
L LU

(c) ALL—LU: 1951-2003 Trend

A;;--“; "';:-_ ; P -

Scaling Factor
N
|

—4 —

Warmest Warmest Coldest Coldest Annual Mean
Day Night Day Night ~ Temperature

(Christidis et al., 2013 GRL)

Department of hydrology and hydraulic engineering Wim Thiery | 25/11/2019 | 10



VRIJE
UNIVERSITEIT
BRUSSEL

Future land management
may reduce scaling of hot extremes with GMT
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Importance of subgrid-scale analysis
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(Schultz et al., 2016 JGR)
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Research plan

1. Detection and attribution of historical
LULCC effects on climate

= CMIPG historical all-forcings simulations and the
LUMIP historical no-land use simulations 0

= Recent tropical deforestation sl il

= Link attributed LULCC signals to individual LULCC oL il
forcings (irrigation, fertilizer) with LUMIP land-only i : 1

(a) 2—Way Regression
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Research plan

2. LULCC + climate change effects on future
extremes in climate & hydrology

=  SCENARIOMIP simulations and the LUMIP future
coupled simulations with alternative land use
futures

= ‘time of emergence’ approach similar to that of
Park et al. (2017)

=  When are changes distinguishable from natural
variability?
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Research plan

3. SWAT+ (Soil & Water Assessment Tool)
global

=  Current continental-scale SWAT+ - global scale
for ISIMIP3 global simulations

= Explore the effects of land use and climate on
hydrological variables

ISIMIP

Inter-Sectoral Impact Model
Intercomparison Project

Department of hydrology and hydraulic engineering Wim Thiery | 25/11/2019 | 17



VRIJE
UNIVERSITEIT
BRUSSEL

Research plan

4. Mapping LSM tile fluxes to land-use maps
as a new downscaling method
= Historical evaluations (MODIS + GLEAM)

= Potentially downscale LUMIP future simulations
PFT-COL 2m Ta difference (grasses - trees) K

90N 1 ! | 1 1 | | 1 1 1 |
60N —

30N

30S —

60S —

908 T T T T T T T T T T T
180 150W 120W 9S0W 60W 30W 0 30E 60E S90E 120E 150E 180

Department of hydrology and hydraulic engineering 2 15 A 05 -005 005 05 1 15 2




VRIJE
UNIVERSITEIT
BRUSSEL

Data needs

1. Daily, grid:

tas, tasmin, tasmax, huss

2. Monthly (or optionally daily), grid:

tslsi, rsds, rlds

3. Monthly (or optionally daily), subgrid:

hfls, hfss, rsus, rlus (i.e. SEB components), tslsi, tas, tasmin, tasmax (if applicable)
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