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2007 South Florida Environmental Report - Spatio-temporal variations of soluble P
Chapter 7A: Comprehensive Everglades generation simulated by Soil and Water
Restoration Plan Annual Report Assessment Tool (SWAT)




Climate System
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Natural and anthropogenic processes in the climate system (NOAA, 2017).

NOAA, 2017, Geophysical Fluid Dynamics Laboratory — Earth System Models: Background, Available:

https://www.gfdl.noaa.gov/earth-system-model/.
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https://www.gfdl.noaa.gov/earth-system-model/

Climate System

Idealized Earth Actual Earth

Polarcell —___—

o

Ferrel cell 4 .

Hadley
ceall

subtropical high | pe 1 R

northeast trade winds

Hadley cell

6T0¢ NOILVYHOLSIY INFLSASODT SIAVIDHIAT HILVIHD)

Ferrel cell
T 2010 Encyclopadia Britannica, Inc. Polar call

General atmospheric circulation patterns represented in climate models (Encyclopaedia Britannica, 2018).
Encyclopaedia Britannica. 2018. Atmospheric circulation, https://www.britannica.com/science/atmospheric-
circulation/media/41463/107938.
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Climate Modeling

Mathematical Modeling or Simulation

A set of information, data,
measurements, and observations

Mathematical Simulation Model

\§ /4

Equations, parameters, variables, assumptions,
initial and boundary conditions based on

knowledge, and understandings

r

/

AN

Another set of Information, data, and

knowledge that are useful to improve
understanding, management
practices, and planning

A schematic diagram of a mathematical simulation model.
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I Calaznlate light sheorplion by the plant canopy

[[2m5 Ao O S A e R S A AR S AR S SRS S An SR S e A AP e e

1P [CaM_pap_mMop == 2} THey

CalL ALBPFT & (ROW_LEMGTHSROMS, LAND FTES, &

L4HD INDEX, TILE IHDEX, TILE PTS,ILAYERS,
ALBSOIL, CO0S_TEMITH_ANGLE,LAI,ALE_TYFE_DURHY,
FAFRR_DAR, FAFAR_DLF, CAN AT HOD )

[Nl
[l

| Loop ewer Plant Functional Types te calculate the avatlable motsturs
! and the values of canopy concuctancs, the carbon fluze= and the Leaf
| turmower rate

| RS p—— -

DO H=1.HPFT

IF (MTILES 1F THCH
00 L=1,L&Hl: PTS
TETARLL] = TSTAR TILE(L,1)
ZH(L] = T8 TILE(L,1]
ERNTDD
ELSE
0D L=1,LAHE PTS
TSTARIL] = TSTAR_TILE(L,R)
ZRL] = FO TILE(L,M)
CHODO
ENOTF

An example section of code from one of GCMs
(https://www.carbonbrief.org/qa-how-do-
climate-models-work).
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Florida Climate
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The Koppen-Geiger climate zones of Florida (recreated from Peel et al., 2007).
Peel, M.C., Finlayson, B.L. and McMahon, T.A., 2007. Updated world map of the Képpen-Geiger
climate classification. Hydrology and earth system sciences discussions, 4(2), pp.439-473.




Climate Projections for Florida

[ Climate models and projections available

ID Modeling center Institution Model Res. Lon. xLat.
1 NCAR National Center for Atmospheric Research CCSM4 1.25° x 0.94°
2 NSF-DOE-NCAR National Science Foundation, Department of Energy, National CESM1_BGC 1.25° x 0.94°
3 Center for Atmospheric Research CESM1_CAMS5 1.25° x 0.94°
4 . . - .. CMCC_CM 0.75° x 0.75°
5 CMCC Centro Euro-Mediterraneo per | Cambiamenti Climatici CMCC._CMS 185" X 1.36°
6 CNRM-CERFACS Centre National de Recherch'es Meteorologiques / Cer)tre _E_uropeen CNRM_CM5 1.41° x 1.40°

de Recherche et Formation Avancees en Calcul Scientifique
Commonwealth Scientific and Industrial Research Organisation in
7 CSIRO-QCCCE collaboration with the Queensland Climate Change Centre of CSIRO_MKk3.6.0 1.88° x 1.86°
Excellence

CCCma Canadian Centre for Climate Modelling and Analysis CanESM?2 2.81°x2.79°
LASG, Institute of Atmospheric Physics, Chinese Academy of _ ° o
LASG-CESS Sciences; and CESS, Tsinghua University FGOALS-g2 2.81°x3.05
10 LASG-IAP LASG, Institute of Atmosp?;r;ai;ysms, Chinese Academy of FGOALS-s2 2.81° x 1.66°
11 GFDL-CM3 2.50° x 2.00°
12 NOAAGFDL Geophysical Fluid Dynamics Laboratory GFDL-ESM2G 2.50° x 2.00°
13 GFDL-ESM2M 2.50° x 2.00°
National Institute of Meteorological Research/Korea Meteorological o o
14 NIMR/KMA Administration HadGEM2-A0 1.88° x1.25
S Morign(;;?lcl’tr:gnal Met Office Hadley Centre (additional HadGEM2-ES realizations RECIETEPREE 188" x1.25
16 by INPE) contributed by Instituto Nacional de Pesquisas Espaciais) HadGEM2-ES 1.88° x 1.25°
17 IPSL-CM5A-LR 3.75° x 1.89°
18 IPSL Institut Pierre-Simon Laplace IPSL-CM5A-MR 2.50° x 1.27°
19 IPSL-CM5B-LR 3.75° x 1.89°
20 Atmosphere and Ocean Research Institute (The University of MIROC5 1.41° x 1.40°
21 MIROC Tokyo), National Institute for Environmental Studies, and Japan MIROC-ESM 2.81° % 2.79°
22 Agency for Marine-Earth Science and Technology MIROC-ESM-CHEM 2.81° x 2.79°
23 . MPI-ESM-LR 1.88° x 1.86°
54 MPI-M Max Planck Institute for Meteorology (MPI-M) VPIESM-VIR 188 X 1.86°
25 MRI Meteorological Research Institute MRI-CGCM3 1.13°x1.12°
26 NCC Norwegian Climate Centre NorESM1-M 2.50° x 1.89°
27 . . . . . BCC-CSM1.1 2.81° x 2.79°
—g BCC Beijing Climate Center, China Meteorological Administration BCC-CSML.A (m) 113 x1.12°
29 INM Institute for Numerical Mathematics INM-CM4 2.00° x 1.50°




Climate Projections for Florida

d 29 climate projections for 78 weather stations
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Precipitation {mm)

Relative Humidity (%)

Climate Projections for Florida

J Bias-corrected daily weather projections
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Climate Projections for Florida
 Rainfall depth projections
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Characterization

J Rainfall event and drought

Quantitative definition of rainfall event characteristics.

= Duration (D)
£ Rainfall depth (R) et et -
E
E Intensity (1)
— P. P
E o f 5 ) &
. D 1
RI R 2 R 3 R 4
Time (days)
+vef 0 Run sum (Deficit)

Di; Severity (S,)
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Quantification of drought characteristics using the run theory.




Performance Assessment

J Rainfall event and drought
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Performance Assessment

 Daily rainfall

= Relative error < 10 % at an annual scale

Depth (mm)
g

Station number

CMIPS GCM

Comparison between relative errors of annual
rainfall depth observed and projected using
the 29 GCMs at the 78 rainfall stations
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Comparison between the distributions of observed and
projected daily rainfall depths using the 29 GCMs at the 78
rainfall stations.
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Performance Assessment
 Daily rainfall

Wilcoxon rank-sum Levene's Kolmogorov=Smirnov
test test test
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Results of the statistical tests for the significance of the differences between the median, variance, and
distributions of projected and observed daily rainfall depths for the 78 rainfall stations in Florida.
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Performance Assessment

J Rainfall event characteristics
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Comparison of the distribution of observed and projected rainfall event depth,

intensity, duration, and pause period.
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Wilcoxon rank-sum Lavana's Kolmogorov-Smirnoy

test test test
Results of statistical tests for the significance of the
differences between observed and projected rainfall
event characteristics of 78 Florida weather stations.
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Performance Assessment

J Design storm (or rainfall event)

(a) Return period: 2 years (b) Return period: 20 years
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Comparison of the design storm sizes calculated using the observed and
projected rainfall events.
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Results of statistical tests for the
significance of the differences between
observed and projected SPI drought
characteristics of 78 Florida weather
stations.

Average:
Wilcoxon Rank-sum Test

Variance:
Levene’s Test

Distribution:
Kolmogorov-Smirnov Test
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Findings

J All GCMs were good at reproducing the statistical
characteristics of “daily” rainfall and drought
indices

[ Only a few GCMs successfully intimated the
rainfall “event” characteristics

= Depth: BCC-CSM1.1 (m) and FGOALS-s2
= Intensity: MRI-CGCM3
J Overestimated design storm sizes
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J Performed better in the northwestern than
southeastern part of Florida

* Higher temporal variability
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Thank you!

Young Gu Her
UF/IFAS TREC

vher@ufl.edu
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