A Vision for a Revised Nitrate
Hazard Leaching Index (NHI)
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NHI is a valuable tool to identify the relative
differences in nitrate leaching hazard for soils,
irrigation schemes, and cropping systems

Convenient

Easy

Representative of CA’s
cropping systems and soils




Mapping the Risk of Nitrate Leaching from Irrigated Fields by Use of a
Nitrate Hazard Index: Case Study in the San Joaquin Valley of California
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Shortcomings of the Current NHI

Soil index ratings have potential bias as they are
based on the opinion of 3 individuals.

Not all soils are rated.

The experts have retired (1) and/or (2) moved on to
other positions making updates challenging.

NHI lacks transparency
Does not consider climate
NHI rates soil series not components of map units

— soil series have a range in characteristics that is
documented by map units e.g. Yolo silt loam; Yolo
silty clay loam, Yolo loam; Yolo loam, clay
substratum



Other Shortcomings of the Current NHI

 Masks the complexity of soil survey data

Map Unit Name: Madera-Alamo complex,
leveled, 0 to 1 percent slopes

A Map Unit Composition

65% - Madera

Geomorphic Position: ferraces / Shoulder

20% - Alamo
Geomorphic Position: terraces

3% - Unnamed, ponded
Geomorphic Position: depressions
Horizon data n/a

3% - San Joaquin
Horizon data n/a | View Similar Data

3% - Jahant
Horizon data nfa | View Similar Data

3% - Altered soils
Horizon data n/a

3% - Steeper slopes
Horizon data n/a

Symbol: 795

Map Unit Name: Vina fine sandy loam, 0  Symbol: 272
to 2 percent slopes

A Map Unit Composition

85% - Vina
Geomorphic Position: flood plains / Toeslope

7% - Columbia
Geomorphic Position: flood plains
Horizon data nfa | View Similar Data

4% - Coarse text overwash
Horizon data nfa

4% - Mod coarse text overwash
Horizon data n/a

¥ Map Unit Data
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\ 30 | | 1k i - . 7_‘-.._:..‘_| e
et 272, ‘ P s : et Lat 381844
) - & : Lon:-121.0830 |
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/ "4 MRN MapData | 500mL_1 | Terms of Use | Report a map efror

What do you choose?
Dominant soil

Limiting condition
Area weighted average
Dominant condition



Goal: Develop a Data-Driven, Revised
Nitrate Leaching Hazard Index

e Parameterize HYDRUS with soil survey data to model
nitrate flux over irrigation, crop, N-management and
BMP scenarios.

 Develop a data-driven hazard rating based on model
results.

* Create interactive web-based apps that report NHI
ratings and place-based BMPs, and possibly nitrate
flux estimates.



Outcomes of a Revised NHI

Less subjectivity
Greater transparency

Will generate ratings for every soil component within soil
map units. This is needed for watershed scale analysis.

Wide spread adoption via interactive web-based apps

Capability of generating nitrate flux beyond the root
zone (quantity time™ area) useful for evaluating BMP’s
and cropping system scenarios.

Can be linked with groundwater models and other
decision support tools.



What would it look like?

Integrate with SoilWeb: Easy to use and link with info.
UCDAVIS ONRG

University of California
Agricalture and Natural Resources

< Close

Map Unit Name: Yolo loam Symbol: Yo :
Component Name: Yolo
Official Series Description

CALIFORNIA DEPARTMENT OF FOOD AND AGRICULTURE

INSPECTION SERVICES DIVISION

‘ 50I| PrOﬁ |ES (o1 Wi Inspection Home  Programs = Apply/Register EVERRENCN  Meetings = Contact Us

Laws & Regs

CDFA Home = Inspection Services = FFLDRS = FREP = Fertilization Guidelines

Typical Profile >

Fertilization Guidelines for Major Crops Grown in
California

‘Org. Matter ‘ Clay ‘

‘ CacCo3 H Gypsum |

These guidelines are based on research results from studies carried out in California and
elsewhere. For an optimal fertilization program, site-specific information on soil type, dimate

and crop management need also to be take in into account.

5]

After choosing a crop from the list below, detailed information can be accessed by moving the

mouse over any shape with the symbol ®.

Soil and Plant Tissue
Sampling

Almonds

Cotton

® Soil Test Sampling

Processing Tomatoes Instructions

G, ® Sampling for Soil Nitrate
Determination

« Soil Sampling in Orchards

« Plant Tissue Sampling

g
/ \\ -
Y 4 Additional Resources
i | NHI |}
\ I’ « Organized by Source
\\ 2’

¥ Soil Taxonomy

A Land Classification

Lat: 38.5201
CA Storie Index: 100 ' Lon:-121.7251
€A Storie Index: : = =

P - | - Map Data, 1kmi—— 1 | Terms of Use | Report a map error

L .. [ o Y| o alla L

http://casoil'resourc'e.Iawr.ucdavis.u/gma p/




Flexibility in Data Delivery

Apps have interactive mapping capabilities that could
display spatial extent of NHI.

Soil Series Mapper

Red Bluf Lovelock

[ SANJOAQUIN i b <2 Basemaps
546.968 acres o — Plumas National =
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5 2 [
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@ Add to new map 2 R NEVAD
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SAN JOAQUIN Go E{U*'"h sk W
{
SAN JOAQUIN
\ Humbold¥- Toryabe
E Matonal Forest
Stanisias National
Foresf
_'_estn
. F
\\” = f Bishop
Sierra Nadiona! o

Forast

{—\@'-'-'a!sonwlie
.

/éjs.!'linas
\@inlm‘]nd

Caalinga
o a

Los Padres
MNatonal Fores!

Paso Robles —

% 'San Luis Obispo ‘

Santa Maria %
\5? |
Leaflet | Tiles Courtesy of MapQuest — Map data © OpenStreetMap contributors, CC-BY-SA




Data for Multiple Scales: Field to Regional

Scenarios
California Soil Properties  [WIRY N IR &Y PR |
Select a Property: Rt T T
- none -
pH
Electrical Conductivity
Sat. Hyd. Conductivity (Ksat) - Mean
Sat. Hyd. Conductivity (Ksat) - Min
Sat. Hyd. Conductivity (Ksat) - Max
Drainage Class

Transparency:

Drainage Class "
- Excessively drained - -_;_
- Somewhat excessively drained

Well drained
Moderately well drained
Somewhat poorly drained
Poorly drained
Very poorly drained

Storie Index
Soil Depth
Soil Order
Available Water Capacity
Soil Organic Matter

Hydrologic Group

Clay : K

O LR :
Idap data ©2014 Google, INEGH$ 100%km L1 | Terms of Use |

e.g. change in nitrate loss beyond the root zone considering 25% increase in adoption of
improved irrigation technology.



Soil Agricultural Groundwater Banking Index

Tradeoffs between maximizing
water quantity and maintaining
water quality need to be
evaluated.

\:] Excellent

| Good

| Moderately Good
| Moderately Poor

1 Poor
- Very Poor

Tools need to harmonize

5 million acres in Excellent Good, and
Moderately Good Suitability Groups

Suitability Group Acreage Percent of Total Land Area

Excellent 1,429,960 1%
Good 1,644,922 12%
Moderately Good 1,953,304 15%
Moderately Poor 1,196,257 9%
Poor 3,092,531 23%

Very Poor 4,016,445 30%

s 22



Thank You

‘ Home H Links H Online Soil Survey H People H Projects H Software H Site Map

SoilWeb: An Online Soil Survey Browser

Our online sail survey can be used to access USDA-NCSS detailed soil survey data (SSURGO) for most of the
United States. Please choose an interface to SoilWeb:

SoilWeb SoilWeb Earth

Explore mapped soil survey areas using an
interactive Google map and view detailed information
about map units and their components. This app runs
in your web browser and is compatible with desktop
computers, tablets, and smartphones.

Soil survey data are delivered dynamically in a KML
file, allowing you to view mapped areas in a 3-D
display. You must have Google Earth or some other
means of viewing KML files installed on your desktop
computer, tablet, or smartphone.
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iPhone and Android apps Text Interface

These are native smartphone apps that use your
device's GPS to give soil information for your current
location.

Choose from a list of available survey areas and map
units to view the soil information of interest to you.

http://casoilresource.lawr.ucdavis.edu/soilweb/



Repackaging Soil Survey for an Ag.
Groundwater Banking Suitability Index

Surface Chemical Hydralogical Topographic |l AGBSI
Condition Limitations Conditions Limitations [
( Erodibility) (Salinity, EC) (Slope)

Root Zone
Residence
(Mean Ksat,
drainage class)

Deep Percolation

(lowest Ksat,
restrictive layers)

Fuzzy Logic Rating System

Optimum & less is better More is better
w1 2 1

= =

M A

oy &

3 3

i | |

= 50 Ksat Bl



Distribution of SAGBI Scores

M =63594



Soils Modified by S 4ZEes -
Deep Tillage RSl

Many soils that contain
water-restrictive horizons
have been modified by

deep tillage. This
information has not been
updated in most soil

surveys.
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