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Introduction

This folder contains time-series maps of the model-estimated water yield and nitrogen (N)
yield, covering the Mississippi/Atchafalaya River Basin (MARB) spanning from 1980 to
2017. These maps show annual total and sum of water yield and N yield in days with
extreme precipitation events, which are aggregated from daily estimates of a process-based
hydro-ecological model (Dynamic Land Ecosystem Model, DLEM). They are at a spatial
resolution of 5-minx5-min (0.08333° Lat % 0.08333° Lon). By using model simulation, we
predict water and N yield under alternative N management scenarios across the MARB.
There are two subfolders, "TT" and "DT", within this folder. "TT" and "DT" indicate
"traditional timing" and "dynamic timing" of nitrogen fertilizer applications, respectively,
in regards to the model experiments in the main text. The "TT" folder contains the gridded
model estimates of water yield (named by "Runoff"') and nitrogen yield (named by
"Nleach") at annual bases. TT reflects our best estimate of water and N yields within the
context of multi-factor environmental changes, including climate, atmospheric CO>
concentration, N deposition, land use, and human management history (such as fertilizer
use, tillage, tile drainage, etc.). The "DT" folder only contains the model estimates of
nitrogen yield (“Nleach”) under an alternative N application timing. More details can be

found in Lu et al. (2020).
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The DLEM (version 2.0) is an integrated land system model that couples biophysical,
biogeochemical, hydrological, vegetation dynamical, and land use processes in an earth
system context (Lu et al., 2018; Tian et al., 2010a). This version of DLEM was designed
to explicitly model carbon, nitrogen, water balance, and land-to-aquatic mass flows (Chen
et al., 2006; Liu et al., 2008; Lu et al., 2018; Tian et al., 2010b). It is capable of simulating
N cycling and the flow of water and N from managed and natural land ecosystems (such
as crops, grasslands, forests, etc.) to streams and rivers (Liu et al., 2013; Tian et al., 2020).
In DLEM, each grid cell is a cohort of up to four natural plant functional types and one
cropping system with its annual area percentage prescribed by land use input data.
Specifically, we consider the distribution and physiological properties of corn, soybean,
winter wheat, spring wheat, rice, and 6 other major crop types across the river basin. This
version of DLEM also models the impacts of synthetic N fertilizer and manure applications,
tile drainage, tillage, crop rotation, and crop technology innovations on the coupled hydro-
biogeochemcial cycle in agricultural systems as well as the effects of climate, CO,, and

nitrogen deposition for non-agricultural ecosystems.

Daily climate data (maximum, minimum and mean temperature, precipitation, and
shortwave radiation) used in this study to drive DLEM were generated from high-
resolution gridded meteorological data products from station observations by the Climatic
Research Unit (CRU) of the University of East Anglia (Mitchell and Jones, 2005) and
North America Regional Reanalysis (NARR) dataset from a combination of modeled and
observed data (Mesinger et al.,, 2006). Atmospheric CO; was retrieved from IPCC
historical CO> data and published results (Wei et al., 2014). The gridded N deposition data
were developed by interpolating 3-year N deposition data with N emission patterns from
EDGAR (Dentener, 2006; Wei et al., 2014). Land use and land cover change data were
developed by a recent study (Yu and Lu, 2018), with the annual harvested crop area in each
county kept consistent with the county-level survey records provided by USDA NASS.
The time-series gridded data of N fertilizer use rate, timing, and types were developed by
a recent study (Cao et al., 2018). The details of model input data can be found in the
Supplementary Information (Part II) in Lu et al. (2020).

Rule of naming:
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DT: dynamic timing of N fertilizer application, fertilizer application timing postponed to

meet crop growth demand.

TT: traditional timing of N fertilizer application, according to fertilizer use database

developed by Cao et al. (2018)
Runoff: water yield, sum of surface runoff and baseflow, unit in mm/m?2/year.

Nleach: nitrogen yield, N leaching loss induced by both surface and sub-surface runoff,

unit in g N/m2/year.
AT: annual total summed over all 365 days each year

EP: annual total summed only from extreme precipitation events each year. The EP events
are defined as daily precipitation amount above the 90th percentile for each pixel. We use
a climatological baseline period 1961-1990 to estimate the thresholds for easy comparison

with extreme climate indices (Zhang et al., 2005).

Domain (the North America)

Image size: 1404 columns, 924 rows
All grids: 0.08333° Lat % 0.08333° Lon
Projection: GCS_ WGS 1984

Top Left gridcell: 84.0 N, 169.0 W
Bottom Right gridcell: 7.0 N, 52.0 W

Note: Black grid cells outside of the MARB region do not have values and are assigned
as “NoData”. These .tif files can be opened in ArcMAP directly or red in any language-

based software such as R.
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