OPS/images/frwa-06-1372333/frwa-06-1372333-g008.jpg
A ARHOI.CVWKW\G B Achn-iblc.croplnnd c AHlal-ﬂ(.croD!und
14N Wm-
13N -
12N
20
11N
10
10N
9N B
| "
MWW W w0 i
D ARPetclosed shrublond
1N —1
-5
-10
-20
-30






OPS/images/frwa-06-1372333/frwa-06-1372333-g009.jpg
Lotitude

Lotitude

Longitude

ATeroptond

Longitude

ATetored shrublana

L]

Longitude

Longitude

mmd-

0.4

02





OPS/images/frwa-06-1372333/frwa-06-1372333-g004.jpg
25

20

15

10

Rainfall (mnvday)

o

o

[
N
=)
=

o
=

Streamflow (m"3/s)
o o
g =B

0

Kulpswn

R'=059: NSE=035: KGE=085: PBIAS =29 —— WRF-Hydro calibrated

WRF-Hydro default

— IMERG

A A

Kulpswn

AR

R =052; NSE =047 ; KGE=069: PBIAS=-149 = WRF-Hydro cslibrated

WRF-Hydro defsult

— Observed

. ‘&‘ A A A A

T
2010-01-01

T
2011-01-01

T T T T T T
2012-01-01  2013-01-01 2014-01-01 2015-01-01 2016-01-01  2016-12-31
Dates





OPS/images/frwa-06-1372333/frwa-06-1372333-g005.jpg
AW W 20 1w LE TR

-
Tourrs e —syaro

.
N

)

AW 3W W W O 1F





OPS/images/frwa-06-1372333/frwa-06-1372333-g006.jpg
13N

12N

11N

10N

9N
8N

4W 3W 2w W 0

1E

4W 3W 2w 1w 0 1E

sensible E sensible
FLUXCOM WRF—Hydro
It I8
T y N
‘\T’ N

4W 3W 2w W 0

latent
FLUXCOM

1E

4W 3W 2w 1w 0 1E

latent
WRF—Hydro

AW 3W 2w 1w 0

sensible
bios

1E

")N

4W 3W 2w W 0

=) [

1E 4W 3W 2W W 0 1E
[ I [ 1
5 25 50 75 90 105 120

135

150 165

100

75

-100

Wm™





OPS/images/frwa-06-1372333/frwa-06-1372333-g007.jpg
.30
E 250
£ 200
150
100
50

(m

Precipitatior

250
200
150
100

50

Discharge (mm)

40

35

30
25

Temperature (°C)

N
8

m2)
NN
88
8 3

Energy flux (Wi
w3 @
£88

°

= e
= R

N D

WRFHydro
CHIRTS

—

=+ Hillicou
.

—+— Wi

— Reluxcon

— RiRrheo






OPS/images/frwa-06-1372333/frwa-06-1372333-e036.jpg





OPS/images/frwa-06-1372333/frwa-06-1372333-g001.jpg
(m)
250 100
208 ad 950
15 o, 2 B0
§ 850

10N
800

Y

3

55

W 200 130 1w Sw 0 SE 10E 156 200

t s00

00

450

150

100

50






OPS/images/frwa-06-1372333/frwa-06-1372333-g002.jpg
14N

13N

1N

10N

9N

8N

14N

13N

12N

11N

10N

N

8N

Reference
ESA-LC grid

L

[P

w 0

AW 3N 2w
L Closed shrublana

1E

- Evergreen needleleaf forests

[ occiduous needieieat forests

D Deciduous broadleaf forests

i Mixed forests
D Closed shrublands
|:] Croplands

D Built up
[

o cropland
L Clattiyaro aria

cropland
ESA-LC grid

B L

LEE )
E | Cglosed shrublond
WRF—Hydro_grid

ESA-LC grid

4N 3w 2w





OPS/images/frwa-06-1372333/frwa-06-1372333-g003.jpg
ofeterence oEroplond Qlosed shrubland

WM W W 2N W W3 28 W

L A|[Reference L A|cropland L Aclosed shrubland






OPS/images/frwa-06-1372333/frwa-06-1372333-t004.jpg
Closed shrubland Cropland

Area  Percentage Area Percentage
(km?) share (%)  (km?  share (%)

Broadleafforest 4,494 205 49,932 205
Closed 15,743 77 - -
shrubland

Wetland 045 0.00 045 -
Cropland - - 15,744 77
Grassland 1725 79 1725 79

Water 2 001 2 001
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Variable Closed shrubland Cropland

Annual depth of water Relative water flow Annual depth of water Relative water flow
change (mm/year) change (%) change (mm/year) change (%)
AP 445 56 ~190 —48
AE 22 31 -2 -30
agsiface 107 271 -121 -25
agground -002 159 -013 -93

Annual simulated changes in water flow in mim/year, and annual percentage changes in water flow in % relative to the annual reference values due to afforestation (deforestation) scenario for
precipitation AP , surface runoff AR total evapotranspiration AE , underground runoff ARE™4 _ from 1t January 2010 to 31st December 2016 over the SKB. In this table, a
iferential value is defined as the scenario experiment (afforestation or deforestation) value minus the reference WRF-Hydro simulated value.
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Observational Variable Spatial resolution Temporal resolution/ Period Validation report

product coverage used

CHIRTS T 005° Daily (1983-2016) 2010-2016 Verdin etal. (2020)
IMERG ) 0.1° Daily (2001-2021) 2010-2016 Huffman etal. (2014)
Discharge Q station Daily (2010-2016) 2010-2016 -
FLUXCOM R, H 05° Monthly (2000-2013) 2010-2013 Jung etal. (2019)

Heat fluxes consist of sensible heat flux (Hsensible) and the latent heat flux (Hlatent); Radiation flux consists of the net radiation flux (Rnet). The temperature observational product s from the
Climate Hazard Infrared Temperature with Stations (CHIRTS); the precipitation observational product i from the IMERG (Integrated Mult-satelit Retrievals for Global precipitation)
measurement dataset, the observational energy fluxes dataset (FLUXCOM) is merged energy flux measurements from FLUXNET eddy covariance towers combined with meteorological and
remote sensing data.
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Physics
Radiation
Turbulence
Microphysics

Land surface model

Cumulus convention

Selected sche

Short and long wave radiation schemes
Level 2.5 of the Mellor-Yamada-Nakanishi-Niino turbulence scheme

Hong and Lim six class microphysics schemes

Noah community land surface model (Noah-MP) with multiple parameteri-zation options

Grell and Freitas cumulus convention scheme.

Refer:

ce
Miawer etal. (1997), Dudhia (1989)
Nakanishi and Niino (2004)

Hong and Lim (2006)

Niu etal. (2011)

Grell and Freitas (2014)
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Land cover Sissili-Kulpawn Sissili Kulpawn

Area (km?)  Percentage share  Area(km?)  Percentage share = Area(km?)  Percentage share

() (%) ()
Broadleaf forest 4,493 205 1,584 131 2,907 26
Closed shrubland. 9,552 35 3,701 305 5852 596
Wetland 045 0.00 018 0.00 027 0.00
Cropland 6191 22 5,486 452 706 72
Grassland 1724 79 1,364 12 360 37

Water 2 0.01 2 001 03 -
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Flow-depth class

Slow very shallow
Slow shallow
Slow deep

Fast very shallow
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Fast intermediate

Fast deep

Abbreviation

svs.
ss
sD
EVS
ES
Bl
FD
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Ecological category Description

A Unmodified, natural.

B Largely natural with few modifications. A small change in natural habitats and biota may have taken place but the ecosystem
functions are essentially unchanged.

c Moderately modified. Loss and change of natural habitat and biota have occurred, but the basic ecosystem functions are still

predominantly unchanged.

D Largely modified. A large loss of natural habitat, biota and basic ecosystem functions has occurred.
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