TRENDS IN FLOWS FOR THE RED RIVER BASIN

IN SOUTHEAST OKLAHOMA
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Recent floods and droughts

A\Variability?

Scope: How will our future climate affect flows and
water availability in the Red River Basin?
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Rainfall-runoff models e.g. HSPF / VIC
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Water availability models RiverWare
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Channel routing/Prior appropriation BGOGC RV ELG
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Choosing the right GCMs CMIP5

(a) CMIPS models, RCP scenarios
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* Note: The RCP naming convention is based on the difference in
radiative forcing levels reached in the year 2100 relative to pre-industrial
values for each pathway. Units are W/m?Z,




Choosing the “right” GCM RCP8.5
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Choosing the right GCM

Precipitation Bias
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Downscaling for hydrologic applications

Approach
chosen

1. Run same model at higher resolution
2. Nested model (RCM: use boundary conditions from GCM)

3. Statistical downscaling

|

a) Regression models
b) Weather typing/classification schemes

c) Weather generators

1

I. Cumulative Density Function Transform (CDFt)
ii. Equi-Distant Quantile Mapping (EDQM)
lil. Change Factor Quantile Mapping (CFQM)




Downscaling for hyd

107"W 106°W 105*wW 104 "W 103"W 102°wW 101°W 100°W 99" W a8'w arw 95 W 95" W S4°W 93w
1 l 1

|
213
T = R
L . e o ' :
3E"N - * P A F e
” .
, .
- ok Lo a4 Ciby L
P
WA
35N - =
i - Lt e
LR i L § A el - ]
afuiieira
N .
-
.
.
H %
-
3N .
-
-
.
, -
:
32°N- -
1 LR LR R Ly
- -
-
LR N e
sasssss
N Ty
1a
30N
28"N
© bl e illsni s .
& s B "
28°N -
¢
N LA
+
L1 i
i e _
0 50 100 200 & :
2N e e Miles e Lo pp_nieicnp JBEUSGAFAOL s
i1 A lfadl iy !ﬁNb._l_t_adsut srudapan s MET). Ber China | Keng) and the G155 Liser 11
AR | ¢ [ 'y | L e OMmILIN Y i




Methodology Tasks

Choose GCM
Choose RCP
Downscale
Rainfall-runoff
H,0 Availability

Uncertainty



Fine
resolution!

Example output

Red River Basin — Daily Mean Max.Temperature
Future Values (2006—2099)
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Rainfall-Runoff Modeling with VIC U. of Washington

Variable Infiltration Capacity (VIC)
Macroscale Hydrologic Model
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Rainfall-Runoff Modeling with VIC Topography
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Rainfall-Runoff Modeling with VIC Nesting
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Water Availability — the RiverWare model
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Towns, the environment and
water resources at the local scale




Red River Basin Climate Change: Phase Il TASKS

Existing Data & Models

Refine RiverWare Model

Determine Vulnerability

Fish Flows Analysis



RIVERWARE

Phase Il: Spatial Refinement
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Phase ll: Fish and rural
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Current Status and Ongoing Work PHASE I

 Running climate scenarios
e Quantifying vulnerability
e Fish

* People




Choose climate models wisely

Understand and quantify uncertainty

Drier in some parts of the basin, wetter in others
Impacts in Southeast Oklahoma may be modest
Future study on Canadian River?
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