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1. Introduction

The “CropScape for Nepal” is a web service-based and rich internet application that handles
large volumes of data, intensive computation, concurrent access and spatial-temporal
intensity. The portal supports online visualization, geospatial navigation and querying,
reformatting and transformation, delineation of area of interest, on-the-fly data analysis,
data processing, and dissemination, into an NDVI and VCI application for Nepal area based
on distributed geospatial services and components. The portal uses intuitive building of the
end user’s skills and experiences to design a user interface that is effective for both
beginners and advanced users. The scalability, reusability, interoperability, performance,
and efficiency are balanced in the application of a Service-Oriented Architecture (SOA), and
in the implementation of Web services.



2. Overview

2.1

2.2

The Portal Layout

The CropScape for Nepal portal is a web application, and you can access the portal as the
following URL with your portal server IP:

http://{portal_host}/CropScapeNepal

The, you can see the following web page shown in Figure 1. The initial web page consists of
a few sections:

Toolbar

8 Help Button

Map View Area

Layers \<;¢ -

Map Navigator—_|

Last Updated date

Figure 1. User Interface Layout of the portal

e Map View Area: an area to show desired map images over a base map

e Toolbar: A collection of useful functions as a button array

e Side menu for Layers/Products/Legends: Add desired map image on the Map View area
e Map Navigator: Small area for moving Map View area quickly

e Help Button: Invoking online user manual

e Last Updated date: Showing the last modified date of the portal application

Conventions

This document provides screen capture and corresponding narrative to describe how to use
the CropScape for Nepal portal.

When an action is required on the part of reader, it is indicated by a line beginning with the
word “Action:”. For example,



Action: Click on OK button

Note: The term “user” is used throughout this document to refer to a person who launches
a web browser with accessing CropScape for Nepal portal website.

AOI - Area of Interest

ESRI - Environmental Systems Research Institute
GIS - Geographic Information System

GML - Geography Markup Language

NDVI - Normalized Difference Vegetation Index

VCI - Vegetation Condition Index



3. User Interface

3.1 Toolbar Icons

The CropScape for Nepal has a toolbar at the top of Map View area.
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Figure 2. Toolbar icons

properties are required in an object:

No Name Description
1 Zoom in Zoom into the center of the image
2 Zoom out Zoom out from the center of the image
3 Pan Click and drag within the map to move layers around the display
4 Drag Zoom Click to define a rectangular area to zoom to
5 Home Return to the default view of the country
6 Refresh Click to refresh the data
7 Previous View | Click to go to previous views
8 Next View Click to go to the next views
9 Ider:;;%g'xel Identify category, value, and color associated with a certain pixel
Define Area of | Use this tool to focus on a particular province, district, county, or
10 S ; o
Interest combination of province and district or county
Click and drag to define an area of interest.
= Rectangle - Click and drag to define rectangular area of interest
Define an Area
11 of Interest = Polygon - Define area of interest by clicking around boundary of
interest. Double click to complete polygon
= Circle - Click to define center of circle and drag to define size




Import or export a vector file for an Area of Interest
Import/Export = Import Area of Interest - Click to import the vector file (in GML
12 p P or ESRI Shapefile format) to define area of interest
a Vector File
= Export Area of Interest - Click to export the current area of
interest to a GML or ESRI Shapefile file
13 CIearArDezflned Click to erase the selected area of interest.
14 vaglpe Layer Swipe layer images to compare them in details
mages
Download an image of the defined area of interest for the specified
product

15 Download

Show/hide . . -

16 Product Legend Show or hide a legend image of the specified product.

Generate table of pixel counts and acreage totals within the area of
interest

17 Statistics o ) )

= Statistics of top layer for a single AOI - Generate table of pixel
counts and acreage totals for a single area of interest
Generate table of pixel counts and acreage totals within the area of
interest.
» Generate Profile at Point of Interest - Generate table of pixel
counts and acreage totals for a single area of interest.
Generate ] ) ) )

18 Profile = Generate Profile at Latitude-longitude Coordinate - Generate
table of pixel counts and acreage totals for multiple polygon
area of interests

» Generate Profile at Area of Interest - A checkbox for enabling
two selected layers for a single AOI function

19 | Yield Prediction | A yield prediction information for regional Nepal area

3.2 Side Menu

A side menu of the CropScape for Nepal consists of three tabs: Layers, Products, and
Legends.

Layers Legends

Ea

Products

Figure 3. Tabs in the Side Menu




e Layers: Small area for moving Map View area quickly
e Products: Invoking online user manual

e Legends: Showing the last modified date of the portal application

3.2.1 Layers

The “Layers” tap is for managing image layers over base map. There are 3 preset layer
groups in the portal.

e Basic Layers: Base map image of the map view area
e Rice Map: Reference rice map and cropland map images

e Boundaries: provinces, districts, and counties boundaries in the country

. Layers Products Legends
Basic Layers \.
(® Global Cover
=C4 Rice Map 2022 (Prediction)
=](CJRice Map 2021
=](CJRice Map 2020
=l coL 2020
=J(JcoL 2019
=](JcoL2018
=](_JCropland (GFSAD30)
Z](C) Cropland (WorldCover 2021)
=[] Cropland (WorldCover 2020)
=] Provinces
=](] Districts
=](CJ Counties

Rice Map

Boundaries

Figure 4. Layers Side Menu

3.2.1.1 Basic Layers

e Global Cover - Global Land Cover for South Asia area. A visual background image.
Including the Global Cover will not affect any calculations or analysis.

3.2.1.2 Rice Map

e Rice Map 2022 (Prediction) - Rice Map Prediction Data layer for year 2022
e Rice Map 2021 - Rice Map Data layer for year 2021

e Rice Map 2020 - Rice Map Data layer for year 2020

e CDL 2020 - Cropland Data layer for year 2020

e CDL 2019 - Cropland Data layer for year 2019



e CDL 2018 - Cropland Data layer for year 2018

e Cropland (GFSAD30) - Cropland Data layer from NASA Global Food Security-Support
Analysis Data at 30 m (GFSAD30)

e Cropland (WorldCover 2021) - Cropland Data layer from ESA WorldCover global land
cover products at 10 m resolution for year 2021

e Cropland (WorldCover 2020) - Cropland Data layer from ESA WorldCover global land
cover products at 10 m resolution for year 2020

3.2.1.3 Boundaries

e Provinces - boundary shapes of provinces in the country
e Districts - boundary shapes of all districts in the country

e Counties - boundary shapes of all counties in the country

3.2.2 Products

The “Products” tap is for adding product image layers over base map. The following are
supported products.

e VCI, weekly (Year 2000 — Presents)

e VCI, biweekly (Year 2000 - Presents)
e NDVI, daily (Year 2000 - Presents)

e NDVI, weekly (Year 2000 - Presents)
e NDVI, biweekly (Year 2000 - Presents)

___Type: VClor NDVI

|| Layers Products Legends

Period: Daily, Weekly, or Biweekly
el Year: 2000 - 2023

Date: week of year, or single date

/ Mask: apply a rice map mask, or not
Add the map image layer

Figure 5. Products Side Menu



3.2.3 Legends

The “Legends” tap shows the value range of the products, NDVI and VCI.

«| &
[ cavers e Legends Layers Products Legends
INDVI Data Layer: . VCI Data Layer: <
B >o089 Il 082-1.00 (Excellent)
0.79 - 0.89 B o0m-082
0.69 - 0.79 B 059-071
0.59 - 0.69 0.47 - 0.59
0.49 - 0.59 0.35 - 0.47
0.39-0.49 0.24-0.35
0.29-0.39 I 042-0.24
! 0.19-0.29 B o0.06-012
| B o0.10-019 B 0.00-006 (Bad)
B 0.05-0.10 Ho Data
B <005 Boundaries :
No Data [ States
iVCl Data Layer: V. Counties X
|

Figure 6. Legend Side Menu



4. Example Analysis

4.1

4.2

4.2.1

Identify Pixel Value

Each pixel within a VCI or NDVI image has a category range, category value, and a defined
color. The color and category name are also available within a Legend popup dialog and/or

the Legend tab next to the Layer selection.

[Category [j0.59~0.71
Value  |[jo.67

Figure 7. Identify Pixel Value

Define Area of Interest

It is necessary to define an Area of Interest (AOI) in order to perform any analysis. There

are four ways to select an AOI.

By Province/District/County

0.52 - 1.00
0.71 - 0.82
0.59 - 0.7¥1
0.47 - 0.59
0.35 - 0.47
0.24 - 0.35
0.12 - 0.24
0.06 - 0.12
0.00 - 0.06

[Excellent)

You can select an AOI by state, by Agricultural Statistics District within a state, or by County

within a state. You can only select districts or counties within one state at a time. The

selected area of interest will be highlighted.

11
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Define Area of Interest By Province/District/iCounty *

Select a Level
) Province (@) District
() County

Select a Region

Select a Province

Select a province... v

Select an District

Select an ASD.. »

Select a County

| Reset || @ submit || €3 cancel |

Figure 8. AOI by Province/District/County

4.2.2 By Rectangle

Click and drag to define rectangular AOL.

Figure 9. AOI by Rectangle
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4.2.3 By Polygon

To define a polygon area of interest, click around the boundary of the area. Double click to
finish AOI.

Figure 10. AOI by Polygon

4.2.4 By Circle

Start by clicking in the center of the circle and dragging outward.

Figure 11. AOI by Circle

13



CropScape for Nepal User’s Guide

4.3 Generating Statistics for Area of Interest

Once an Area of Interest is selected, click on the Generate Statistics button to generate a
table of categories within the AOI, the pixel counts of each category, and the resulting
acreage calculated from the pixel count.

Eg [5‘] %] % Eiﬂ Mote: Pixel and acreage counts are not official estimates.

Value « Category Acreage Percentage
0-255 25064.9568955...  0.27816901408. .. -
255-51 12598.578017661 0.13951807511...
51-TE.5 13127 3745766, 0.145685615971...

76.5 - 102 8315.32588093... 0.09228286384...
102 - 1275 605472060030, 0.06719483568...
127.5- 153 60581.16042825... 0.06748826291...
153 - 178.5 6147.25999812... 0.06322183098...
178.5- 204 6200.13965402... 0.06880868544. ..

wom o= @ N s p =

204 - 2295 4513.74997708... 0.05120305164...

Figure 12. Data Statistics for the AOI

For a visual representation of the table data click on the Pie Chart icon or the Histogram
icon.

I
—-— o

Figure 13. Pie Chart and Histogram for the Statistics
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4.4

Download Defined Area Data for Area of Interest

Download a compressed file of the defined area data.

TR el e e T TR, <x
N A R P T T,

“rhant e AT T

i
i
2 et Specll‘y mher |nfu-lma1mn

Select Type: WVCI
Select Period: | Weekly

Select Year: 2022
Select Date: Available Selected
4B(11.26_12.02)_2022 e

47(11.19_11.25)_2022

4B{11.12_11.18)_2022 48(11.26_12.02) 2022

45{11.05_11.11) 2022
44{10.29_11.04)_2022
43(10.22_10.28)_2022
41{10.08_10.14)_2022
40{10.01_10.07)_2022
39(09.24_09.30)_2022
38(09.17_09.23) 2022  _
(| Specify Projection
Subimit Cancel

Figure 14. Set Download Information

Click Submit to select Downloading options.

I}cwnloa.d Files from Server x| W i
il

j'lﬂ" hitps:figecbrain.csiss.gmu.edu/nepal_nass_data_cache/NVCI_48 202 %} 5

i Diownload Preview Export as KML

Lﬂﬁ § . i . ) - s
3 B ! e = e pq-r s .

i NGRS T -.-.‘ v I ’?5!!_.; s 5

At R R R T B o T b

Figure 15. Download Popup Window
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To preview the image, click “Preview"” at the top of the window.

B SR g ¥ e P & = S W T = =
PRl T X s S AN e AR R 4 0T v

VCi_47_20221119 20221125

Figure 16. Preview Images Window

To import into Google Earth, click “Export as KML" to download the .kml file required to load
into Google Earth.

Google Earth Pro
View Tools Add Help
0O ol @& @ (1) [ Xa[a[=

Search

[Get Directions History

Jy Places
Sightseeing Tour

emporary Places
VCI Data Layer

| » | ¥

‘
Upgrade available
Announcements
Borders and Labels
Places

Photos

Roads

3D Buildings
Weather

Gallery

More

D,y " .
Figure 17. Import the KML file into the Google Earth Application

e -
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5. Limits/Disclaimer

5.1

5.2

Pixel Counting

The CropScape for Nepal will allow for pixel counting at the province, district, and county
levels. Counting pixels and multiplying by the area of each pixel will result in biased area
estimates and should be considered raw numbers needing bias correction.

Limited to 2 million square kilometer display

The CropScape for Nepal allows users to analyze areas less than 2,000,000 square

kilometers. If an Area of Interest is larger than the limit the following warning will appear:

Warning *

Please define the area of interest which is less than 2,000,000 square kiometers.

oK

Figure 18. The Warning Popup Window
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