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GeoArable Advisor | Version 1.0

GIS-BASED IDENTIFICATION OF ARABLE LAND AND SELECTION OF SOIL AND WATER CONSERVATION
MEASURES

GeoArable Advisor is a web-based system that helps users select suitable Soil and Water Conservation
(SWC) measures for arable land. The user provides a location (by clicking on a map, searching a place, or
using GPS) and a few land details. The system then classifies the land, estimates erosion risk and soil loss
using the RUSLE model, and recommends conservation measures based on the official ICAR Table 4.1. A
local Al advisor and a full site report (in English, Hindi, or Tamil) are also available.

This tool is designed for farmers, field officers, planners, and researchers. The following sections explain,
step by step, how to use the system from login to final report.

1. Before You Begin

Before using the system, make sure of the following:
e Auser account — you need a username and password. New users can create an account from the
sign-up link on the login page.

e Aninternet connection — required so the system can fetch real elevation and rainfall data for your
location.

e Alocation within India — the recommendations are based on Indian (ICAR) standards, so only
locations inside India are supported.



2. Logging In

When the user opens GeoArable Advisor, the login page appears. Enter your Username and Password in
the boxes provided, then click the Sign In button to enter the system.

L

Welcome Back

GIS-Based Arable Land Identification & SWC
Recommendations with Al Reporting

Username

Enter your usermame

Password

Enter your password

Don’t have an account? Create new account

GeoArable Advisor — GIS-Bas

The Login page — showing the ICAR logo, the Username and Password boxes, and the ‘Sign In’ button.

New users do not have an account yet. Click ‘Create new account’ on the login page to open the sign-up
form, then enter your Full Name, choose a Username, and choose a Password (at least 4 characters). Click
Create Account to finish, then sign in with those details.
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Create Account

GIS-Based Arable Land Identification & SWC
Recommendations with Al Reporting

Full Name

Enter your full name

Username

Choose a usermame

Password

Choose a password (min 4 chars)

Create Account

Already have an account? Signin

GeBArable Advisor — G

The Create Account page — showing the Full Name, Username, and Password fields and the ‘Create Account’ button.



3. Home Page

After signing in, the Home page appears. It introduces the tool, lists its main capabilities (GIS-Based, Erosion
Risk, 15 Measures, Al Reporting), and gives quick access to every page from the top navigation bar.

e Home — returns to this page.

e Analyze — opens the Field Analysis page to start a new site analysis.

e HELP — opens a dropdown with a link to this User Manual (see Section 12).

e Hi, [your name] / Logout — shown on the right once you are signed in.

Click ‘Start Analysis’ on the Home page, or ‘Analyze’ in the navigation bar, to begin.

l_SeoArabIa Adbvisor - ICAR-IISWC

Home Analyze Hi, Ans ruganandam Logout

GeoArable Advisor

GIS-Based Arable Land Identification and SWC Recommendations with Al Reporting

Welcome

GeoArable Advisor is a smart GIS-based platform for identifying arable land — land suitable for cultivating annual or seasonal crops
— and providing site-specific Soil and Water Conservation (SWC) recommendations to reduce soil erosion, conserve soil fertility,
and promate i fity. The platform als Al-assisted technical reports to support efficient
planning and informed decision-making.

GI5-Based Erosion Risk
Auto-fotches siope fram Copernicus DEM and annial raintall from Estimates soi loss [RUSLE: A = RxKxLSxCxP) and classiflos risk &4 low
Opaen-Metea for any bacation in india, [ maderate | high

15 Measures Al Reporting

Ganarates plain-languagn st reparts in English, Hindi, and Tamil using

Juyal (2006). Part ement: & Field alocal LLM.

Start Analysis +

The Home page — showing the title banner, the top navigation bar, the Welcome card with its four feature tiles, and
the ‘Start Analysis’ button.

4. Field Analysis — Selecting a Location

On the Field Analysis page, the user first selects a location. There are three ways to do this:

e Click on the map — click anywhere on the satellite map to drop a marker at that point.

e Search a place — type a place name (e.g. “Dehradun, Uttarakhand”) in the search box and click
Search.

e Use my current location — click this link to use your device’s GPS location.

Once a location is selected, the system automatically fetches the real elevation and rainfall for that point
(from the Open-Meteo service) and fills in the slope and rainfall fields below.



LOCATION SELECTION

Click anywhere on the map. The system fetches real elevation & rainfall and estimates slope, then fills the form below.

Search a place name

[ e.g. Dehradun, Uttarakhand

& Use my current location

[Brubanes v

== Leaflet | © Esri World Imagery

No location selected yet.

The Field Analysis page — showing the Location Selection box, the search bar, the ‘Use my current location’ link, and
the map.

LOCATION SELECTION

Click anywhere on the map. The system fetches real elevation & rainfall and estimates slope, then fills the form below.

Search a place name

[ e.g. Dehradun, Uttarakhand

© Use my current location

CERRADUN

% Your location | 30.3445, 78.0142 | Elevation: 680 m

The map after clicking a location — showing the marker placed and the ‘Your location / elevation’ line below the map.

Note: This tool applies to locations within India only. If a location outside India is selected, a message
will appear and the form will not be filled.



5. Entering Land Details

Below the map, the Land Details section is shown. Some fields are filled automatically from the selected
location; others are entered manually by the user:

e Land slope (%) — filled automatically from the location (can be edited). The (D icon explains the
data source.

e Average yearly rainfall (mm) — filled automatically from the location (can be edited).

e Soil depth — select Deep, Moderate, or Shallow from the drop-down.

e Water drainage — select Good, Moderate, or Poor.

e Land use — select the current use (e.g. General crops, Paddy / rice, Plantation, Forest, etc.).

Fields filled from the map carry a small green tag so you can tell them apart from the ones you choose
yourself. The grey ‘manual input’ tag marks the fields you set. You can still edit any auto-filled value before
proceeding.

LAND DETAILS

Land slope (%) 0 = flat, 33 = very steep | from DEM elevation (7}

48 .

Average yearly rainfall (mm) e.g. 650, 1200, 2100 from Open-Metes ()

1126

Soil depth  manual input

Moderate =

Water drainage = manual input

Moderate (some water stays) v

Land use manual input

General crops (wheat, maize, etc.) v

Proceed with Analysis —

The Land Details section — showing the auto-filled slope and rainfall fields with their green tags, the manual-input
fields (Soil depth, Water drainage, Land use), and the ‘Proceed with Analysis’ button.

6. Filling the Drop-down Fields

Three of the Land Details fields are chosen from drop-down lists. This section shows every option in each
list and what it means, so you can pick the value that best matches your land. Click a field to open its list,
then click your choice.

Soil depth & Water drainage

Soil depth describes how thick the soil is. Water drainage describes how quickly water leaves the land.
Open each drop-down and choose the option closest to your site:

e Soil depth — Deep (thick fertile soil), Moderate, or Shallow (thin / rocky soil).



e Water drainage — Good (water flows away easily), Moderate (some water stays), or Poor (water
stays a long time).

Desp (thick fortie soil] Scll depth  masust gt

, Vs
Shaliow (thin [ rocky sod)
Wit skt marssa et Good (witer Hows veay exsiy]
- + Modorata (some water stays)
jeratn (scme water stiys) B ket s
Land Uuse  mancd impet Landuie  mancal ingat
General crogs (wheat, maize, olc. | e Ganeral crops (wheat, maize, otc.) v

Soil depth (left) and Water drainage (right) drop-downs open — showing all options for each.

Land use

Land use is what the land is currently used for. This list has nine options. Choose the one that matches your
site — it affects which conservation measures are recommended.

e General crops (wheat, maize, etc.) - Paddy / rice - Small millets

e Plantation / orchard - Fallow (resting, not used now) - Rangeland / grazing

e Forest /trees - Water body - Built-up / urban

Soil depth  manual input

Moderate

Water drainage = manual input

Moderate (some water stays)

Land use manual input

v General crops (wheat, maize, etc.)

—_——
Paddy { rice -
Small millets
Plantation [ orchard -
Fallow (resting, not used now)
Rangeland / grazing
Forest [ trees

Water body
Built-up [ urban

The Land use drop-down open — showing all nine options.

Tip: When every field is set, click the green ‘Proceed with Analysis’ button at the bottom of the form to
see your results.

7. Results — Land Classification & Erosion Risk

After clicking ‘Proceed with Analysis’, the Results page appears. At the top, the page shows:

e Land Classification — whether the land is Arable (cultivable) or Non-Arable, with a short

explanation, a comparison against India-wide arable-land statistics, and a summary of your specific
site.

e Erosion Risk — the risk level (e.g. Moderate) with a numeric score, plus a row of cards showing the
site’s Slope, Rainfall, Soil, Drainage, and Land use.



The (D icons next to each heading and factor explain the method and data source, based on ICAR Table 4.1.

Home Analyze Hi, Arun Akash Muruganandam  Logout

ICAR - IISWE, Dehrsdun

Conservation Recommendations for Arable Land

VN, Sharda, A.K. Sikks & G.P. Juyal (2006). Participatory Integrated Watershed Management: A Field Manual CSWCRTI, Dehradun.

LAND CLASSIFICATION @

ARABLE LAND

Arabile land refers to land that can be cultivated for growing anmual or al crops. It s distingus Trem bie Land by suitable
siope, soil depth, and drainage conditions that permit tillage and crop i Despite its cultivability, arable land ks

susceplible to soil erosion through rainfall impact and surface runoff, making soil and water conservation (SWC) interventions essential
for ining long = T

INDIA'S ARABLE LAND — 182 MILLIGH MICTARES

This site is classified as arable based on a slope of 3.6%, sofl depth, drainage, and a land use of General crops.
Despite its cultivability, it remains ible 1o soil i the = ation measures below are designed
to address this risk.

The top of the Results page — showing the ‘Conservation Recommendations for Arable Land’ title banner and the Land
Classification section, including the ‘ARABLE LAND’ badge.

EROSION RISK o

Erosion Risk: (score 0.57 / 1.0)

A @ < 0 ¥
Slope @ Rainfall (@ Sofl Drainage Use
3.6% 1126.0mm Moderate Moderate General crops

The Erosion Risk section — showing the risk badge and score, and the five factor cards (Slope, Rainfall, Soil, Drainage,
Use).

Note: These figures are model estimates from standard published factor values, not from site-surveyed
soil measurements. They are intended to compare options, not to give an exact field measurement.

8. Results — Estimated Soil Loss (RUSLE)

Next, the Estimated Soil Loss section shows the soil loss calculated using the Revised Universal Soil Loss
Equation (RUSLE). It compares:

e Without conservation — the estimated soil loss (tonnes/ha/year) if no measure is taken.

e With recommended measure — the reduced soil loss after applying the recommended measure.

The estimated percentage reduction in soil loss is also shown.



ESTIMATED SOIL LOSS (RUSLE)

Estimated using the Revised Universal Soil Loss Equation (RUSLE). These are model estimates from standard factor values, not site-surveyed measurements.

Without conservation With recommended measure
16.7 - 5.9
tonnesfhafyear tonnesfhafyear
High Moderate

Estimated reduction in soil loss: 65%

¥ How is this calculated? (A=RxK=xLSxCxP)

The Estimated Soil Loss (RUSLE) section — showing the ‘Without conservation’ and ‘With recommended measure’
figures and the reduction percentage.

For a full technical breakdown, click ‘How is this calculated?’ to expand a table showing every RUSLE factor
(R, K, LS, C, P) used for your site, the equation or method behind each one, and its published scientific
reference.

¥ How is this calculated? (A=RxKxLSxCxP)
A=RxKxLSxCxP— Revised Universal Soil Loss Equation
Factor Value Metheod [ Equation Reference

Singh, G., Ram Babu & Chandra, 5. (1981). Soil Loss Prediction Research
R 509.4 B1.5 + B.38 x 1126.8 mm _ -

in India. Bulletin No. T-12/DS, CSWCRTI, Dehradun.

Wischmeier,
K 0.300 Standard value for moderate soil depth Lo

No. 537, Washington, D.C.

W H. & Smith, D.D. (1978). Predicting Rainfall Erosion

A Guide to Conservation Planning. USDA Agriculture Handbook

McCool, D.K., Brown, L.C., Foster, G.R., Mutchler, C.K. & Meyer, L.D.
LS 0.37 MecCool formula; slope = 3.6%, A=30m (1987). Revised Slope Steepness Factor for the Universal Soil Loss
Equation. Transactions of the ASAE, 30(5), 1387-1396.

Wischm H. & Smith, D.D. (1978). Predicting Ralnfall Erosion
c 0.30 Standard value for General crops land use Losses: A Guide fo Conservation Planning. USDA Agriculture Handbook

No. 537, Washington, D.C.

W.N. Sharda, A.K. Sikka & G.P. Juyal (2006). Participatery Integrated

P 1.00 Baseline — no conservation measure applied - ko 7
Watershed Management: A Field Manual. CSWCRTI, Dehradun.

Ay 16.7 t/hafyr 509.4 x 9.300 x 8.37 x 9.30 x 1.8@ Without conservation (P = 1.00, no measure)

Az 5.9 tfhafyr 509.4 x 0,300 = 0,37 = 0.30 = 0.35 With recommended me (P = 0.35)

The expanded ‘How is this calculated?’ table — showing the R, K, LS, C, and P factor values, the method used for each,
and the reference source.

9. Results — Recommended Measures

The Recommended Measures section lists the conservation measures that match the site, based on ICAR
Table 4.1. Each measure is shown as a card containing:
e The measure name and a diagram of the structure.
e Site requirements (slope, soil depth, rainfall) with a green tick showing your site’s matching value.
e Suitable crops & land use for that measure.

The most effective measure (lowest soil loss) is marked with a green % Most Effective banner, as shown
below.



RECOMMENDED MEASURES (4)

o

Puerto Rican Terrace (Vegetative
Barrier)
Rows of grass or shrubs planted slong the confouwr

sct as fving barrlers fo slow runoff and trap sediment
— low cost, salf-maintaining.

ABLE 8.1, V.N. SHAHDA, AX
SEKA &

Slope < 12% + yours 16%
Medium to deep scil ' Moderate
Rainfall < 1500 mm  1128.0 men

7 SUITADLE CROPS & LAND USE
Root crops, vegetables, oats, small millets

/X‘,-.—.—X"J/l_,,—.—r/‘r’/

ot

Puerto Rican Terrace (Mechanical
Barrier)

Earthen embankment built along the contour with &
compacted bund face — stronger structural cantrol
than & vegetative barrier alone.

SIKKA & G
Slope < 12% o yours 1E%
Medium to deep soil  Moderat
Rainfall < 1500 mm + NZ6.0 mm

<" BUITABLE CROPS & LAND USE
Roat crops, vegetables, oats, small millets

o % MOST EFFECTIVE — strongest erosion
protection, lowest RUSLE soil loss

//f/?.’/

Contour Trenches (Continuous)

Uninterrupted tranch dug siong the conlour fo
intercept and hold surface runolt, recharging solf
maisture along its fength.

4.1, V.M. SHARDA, A.X

Slope < 8% + yeurs 18%
Medium 1o deep soil o Maderate
Raintall < 1500 mm ¥ 11260 mm

=7 SUITABLE CROPS & LAND USE
Tapiaca, ginger, turmeric, similar annual
crops

A Recommended Measure card — showing the green ‘% MOST EFFECTIVE’ banner, the diagram, the site requirements
with green ticks, and the suitable crops.

10. Al Advisor & Follow-up Questions

The Al Advisor section provides a plain-language explanation of the recommendations, generated by a local
Al assistant that runs on the computer. Click ‘Explain these recommendations’ to read the explanation. The
user can also type a follow-up question (for example, “How do | build a contour bund?”) in the box and click

Ask to get an answer.

Al ADVISOR

Plain-language guidance - runs focally

Get a plai I lon of these

d by a local Al assistant {runs on this computer).

 Explain again

With an erosion risk level of Moderate and a significant soil loss of 16.7 t/hafyear, it's crucial to take action to protect your land. The

ICAR guidelines offer effective solutions tailored to your farm's conditions.

Start with either Puerto Rican Terrace (Vegetative Barrier) or Puerto Rican Terrace (Mechanical Barrier), as they are ideal for slopes up

to 12%, medium to deep soils, and annual rainfall under 1500 mm, which matches your land profile. These terraces can reduce soil

loss by a staggering 65%.

Once you've implemented one of these measures, consider Contour Trenches (Continuous) or Stone Wall (Contour), depending on
the specific crops you grow. All these technigues are proven to be highly effective, so feel free to adopt them in phases based on your

preferences and budget.

Ask a follow-up question about your land or these measures:

[ le.g. How do | build a contour bund?

.

(a)



Ask a follow-up question about your land or these measures:

how to build contour bund ?

To construct contour bundles, start by identifying the natural contours of your land, which are already mapped out
for you. Dig a narrow trench along these contours, about 30-40 cm deep, and fill it with stones or broken bricks to
create a stone wall. For best results, maintain a distance of around 2-3 meters between each bundle. This practice
will help reduce soil erosion by slowing water runoff and allowing water infiltration, especially during the monsoon

Season.

ke.g. How do | build a contour bund? m

(b)

The Al Advisor section — (a) the generated explanation with the ‘Explain again’ button, and (b) the follow-up question
box with an example answer.

11. Full Site Report

At the bottom of the Results page, the Full Site Report section generates a complete written analysis of the
site using the local Al. Select the language (English, Hindi, or Tamil) from the drop-down and click ‘Generate
full report’. The report covers the site summary, land classification, erosion risk and soil loss, recommended
measures, and suggestions for improving the land further.

. FULL SITE REPORT

Ri-gonerated - English, Hin, Tami
Generate a complete written analysis of this site using local Al
Note: English & Hindi are weil- ported. Tamil is i (draft quality).

Report language:

[ English V]

Generate full report

(a)
W FULL SITE REPORT
Al-genesated - English, Hind, Tami
Generate a complete written analysis of this site using local Al
Note: English & Hindi are well ported. Tamil is i (divaft quafity).
Report language:
v English "]

fEat (Hindi)
adlip (Tamil) — experimental
Generate full report

(b)



FULL SITE REPORT

Al-genorated - English, Hindl, Tamil

-
Generate a complete written analysis of this site using local Al
Note: English & Hing are well-supported. Tamil s experimental {draft quality).
Report language:

English v

Generate full report

Site Report: Soil and Water Conservation on an Indian Farm Plot

Saction 1 - Site Summary
This report details a farm plot with a moderate slope of 2.6% and an annual rainfall of 1126.0 mm in India. The land is classified as arable, meeting ICAR arability criteria, and is currently used for crop cultivation. With a moderate
seil depth and drainage, the site presents opportunities for improved soil and water conservation practices.

Section 2 - Land Classification
The farm plot falls under the category of degradable arable land, with approximately 182 millian hectares (ha) of such land across India. Given its suitable soil ics, proper b its p
while mitigating erosion risks,

Section 3 - Erosion Risk and Estimated Soil Loss
Assessing the site's eroslon risk level as moderate, the current annual soil loss without conservation measures stands at a concerning 16.7 tonnes per hectare (t/ha), indicating high severity. However, Implementing best

jpractices can significantly reduce this to 5.9 tha, ing the severity t levels.
Section 4 - C
Four effective i are for this farm plot: Puerto Rican Terrace ive Barrier), P Rican Terrace ical Barrier), Contour Trenches (Continuous), and Stona Wall (Contour). These

practices have proven successful in similar conditions, with the potential to reduce soil foss by up to 65%. For instance, the Vegetative Barrier is suitable for slopes under 12% and rainfall below 1500 mm, making it ideal for
crops like root vegetables and small millets.

Section 5 - Further Recommendations
To ensure long i ity, regular itoring of soll health and water quality should be i training for farmers on the | ign and mai of the
can foster ity i and retention.

(c)

The Full Site Report panel — (a) the panel with its language drop-down, (b) the drop-down open (English, Hindi, Tamil),
and (c) the generated report.

Note: English and Hindi are well-supported. Tamil is experimental (draft quality).

12. Using the HELP Button

Every page of GeoArable Advisor includes a HELP button in the top navigation bar, beside the system name.
Click it to open a dropdown and select ‘User Manual’ to open this guide in a new browser tab without
leaving the site. The HELP button is available on every page.

_GI_E_OA able Advisor - : HELP ~ Home Analyze Hi, Arun Akash Muruganandam  Logout

[

User Manual

ICAR - ISWC, Dehradun

Conservation Recommendations for Arable Land

VN Sharda, AK. Sikka & G.P. Juyal (2006). Participatory Integrated Watershed Management: A Field Manual. CSWCRTI, Dehradun.

The HELP dropdown open on the Analyze page — click ‘User Manual’ to open this guide in a new tab.

13. Tips & Troubleshooting

A few common situations and what to do:
e The location won't fill the form — check that the point is inside India and that you have an internet
connection. Locations outside India are not supported.

e Slope or rainfall looks wrong — the auto-filled values can be edited by hand before you click
‘Proceed with Analysis’.



No measures are recommended — this can happen when the site values fall outside every
measure’s requirements in Table 4.1. Re-check the soil depth, slope, and rainfall you entered.

The Al explanation or report is slow — the Al runs locally, so the first response may take a few
seconds. This is normal.

The report reads roughly in Tamil — Tamil is experimental; use English or Hindi for the most
polished output.

Forgot your password — there is currently no password-reset option; contact the system
administrator to reset your account.
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