IMPACT OF A DOWNSCALING METHOD FOR FUTURE
PROJECTIONS ON THE CALIFORNIA CURRENT SYSTEM
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Compare future changes in the California Current System (CCS), using
Model (ROMS) and dynamically downscaling the GFDL-
ESM2M output applying two methods: a “time-varying delta” method to
debias the model forcing, and a no bias correction method

DOWNSCALING METHOD

REGIONAL
. MODEL

Control run (REGIONAL)

Regional Ocean Model System
coupled with a biogeochemistry
model (ROMS-NEMUCSC)

Open boundaries: SODA, WOA

Resolutions:

ESM Atmosphere ~ 200Km
ESM Ocean ~100Km
ROMS ~10Km

TIME-VARYING DELTA:

® Changes in INTER-ANNUAL
variability are captured

® Full Transient period (1980-
2070) is resolved

Atmospheric forcing: ERAS5, CCMP
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Time-Varying delta method
significantly reduces the

historical bias of the GFDL
with respect to observations
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-100
-200
-300
-400

depth (m)

-500 -

-100
-200
-300
-400
-500

-200
-300
-400

-500 *©

-100
-200
-300
-400
-500

-100 [

vl B 06, 5 e SN 26 5 e

[T p—s ———————— " |
255 —
26—

—8 265

28—

26—

26.5 *~oe

25 —
25.5 —

26 —

N s 06 5 Ve e i 06 5 ey

27 AN RT ANV Y g7 NS 2 NV , |
32 34 36 38 40 42 44 46 32 34 36 38 40 42 44 46 32 34 36 38 40 42 44 46
Latitude Latitude Latitude

ms- T
-0.15 -0.1 -0.05 0

0 —
—— =255 i 25.5 —
o — 10— S5
€ E 200 pmr 26.5 ~——— 265 ~
S £ -0
D § 00
-500
0
o . oo = =
E 200 2% e
& = 26,5 5 o= 26.5 26.5
£ £ |
= -300
v"“- -
U:) S 0 Ml 26,5 26.5 =t
AN A~ DT
-500 w27 W7M27 27 NWW21 27
30 35 40 45 30 35 40 45 30 35 40 45
Latitude Latitude Latitude
kg m-1 | 1 . =
-0.5 0 0.5 1 15 2 2.5 0 2 4

Spring Fall Summer  Spring Winter
depth (m)

Summer

depth (m) depth (m)

depth (m)

depth (m)

depth (m)

-100
-200
-300
-400
-500

-100
-200
-300
-400
-500

-100
-200
-300
-400 |
-500 '

-100
-200
-300
-400
-500 *

kg m-1 T

-0.4 -0.2 0

Future - Historical

Time-Varying Delta

Non-Bias Corrected

: 56— |

,_,”-:_'-"/—égis 25'% 25—~ 25

26 g 26 S ————— 25 § 25.5

v A 26, 5 265 er 26

i K 8 N Ril ] 3 26,5 v A4 26, 5 =

/"/\gg gg ) [ = Ik
’”"_—/—/ & 2 . 1 | 1 _/
| 26 N 255 —
— -
Ml 06 5 ——r 26.5 Mzs 26 ~——
i
| L 2 1 ' = ; 1 Mzﬁﬁmzs 5 e
; K -
| e 252-56 2522% —L 25 25—
| | 255 255 —
e P 26 5 e T 265 | S~ 26 26 —
a2 o o e a2 Ve T )
i rw"‘"" 1] "“7 7" wv26.5 Y 1 26.5 e
| ?’ . | ) -..“ a:=!

— 25. . —— 26 = 25 25 —
26 l‘; r~——————— 25 5 25.5 —
et ime 26,5 it TN 26 A 25 26 —

32 34 36 38 40 42 44 46
Latitude

P Y85 Vi 06.5 2w
32 34 36 38 40 42 44 46

Latitude

.
25 —
25.5 —/

26 —/

Take-Home Messages
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® Global model outputs can be bias corrected and downscaled to remove

® Bias correction methods are needed when global model outputs do not
resolve key physical processes, like the California Undercurrent and

the systematic error and improve spatial resolution

water properties in the CCS
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