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DroughtWatch installation 2

1 Double-click the icon

4 Installing the system step by step B DroughtWatch.exe
d The DroughtWatch data directory |

should be given

B Setup - DroughtWatch C=1 X

License Agreement
Please read the folowing important information before continuing.

 Installing basic
Please read I1J:h$ following License hAg'-rleemenlil:é You must accept the terms of this
t before continuing with the instalation.
software(MRTSWATH)

First, the software license agreement

m [ »

This agreement is the user {the natural person, legal person or social group) and

D CO py th e Who I e f0|d e r to root path RADI on the "DroughtWatch” software producks (hereinafter Referred to as "the

software product”) legal agreement. Once instaled, copy or use the software
product in other ways, you agree to the terms of the agreement the constraints. If

. . the user Don't agree to the terms and conditions of the agreement, please do not
In ( : d I S k use this software product.

Twao, software product protection clause

@ I accept the agreement

1do not accept the agreement

Mext > | | Cancel
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DroughtWatch configuration =

0 Open the DroughtWatch system

O Select “help”, and then “Register”, see below picture:

O Please send your register information(user name and machine number) to my

email(changsheng@radi.ac.cn)

O Then | will give you the serial number to you separately.

O Finally you should copy the serial number to your user register interface.

[ DroughtWatch 4.1 - Applicaticn Anatysis - |EADroughsiMatcha 1ybinipluginstdweis. pg)
Systern Modyles - Edit Yiew [fncert Image Vegtor Window [Help|
AXW Aol bl Y ¥ H
Laysr Munager -3 = |
7o [ /

Copyright {c) 2018 by Digital Agriculiure Division, Institute of Remote sensing and Digital Earth (RADI),
Chinese Academy of Sciences.

User Registered

User: radi

Register Module: Data Management, Preprocessing, Indices, Drought Monitoring, Drought Statistics and
Batch of processing.

Prompt: After installing this software, please register immediately, If not, some fucntions can not be used,
and can lead to some system errors. If you want to use this software normally, you need to register. when
registering, please provide the ‘username’ input in registration window, and the 'machine code’ created by
sustem automaticly, if you want to get ‘registration code’, please contact with the developer of this sofeware
or the seller, to complete registration The software development based on ENVINDL, users must obtain
ENVIIDL genuine license, so the intellectual propery rights dispute has nothing to do with the software
developers, users need to bear all the consequences. ENVIIDL license please contact
hittp:ihwwiw e sri.comi.

User Fame: radi
Machine Fumber: 4255U-T40PK4-04040-41J-1U9019
Serial Humber: AZ3Z6-ZRVWE1BXE-9IVEFD-BWI2-04240-4240M41.

§24 User Register |
| DroughtWatch 4.1
Version: 4.1 Build 1D: 20180130

Register | | Close

l




DroughtWatch configuration

(E) » DroughtWatch4l » bin » data » KHM » Originaldata » MODIS1b

2

O Satellite data should be "

v T
put in the specified path. ... ’ s a sem o
Such as: || MOD03,A2015153.0320.006.2015153094547,hdf 38,626 KB
|| MOD03.A2015153.0325.006.2015153094545. hdf 30,463 KB
(E\DroughtWatch4 1\bin\d _ MoD02.A2015156.0350.006.2015156092350.hdf 44180 KB
|| MOD03.A2015156.0355.006.2015156111046.hdf 30,712 KB
ata\KHM\Or/g[naldata\MO | MOD021KM.A2015153.0320.006.2015153135555 hdf 155,513 KB
|| MOD021KM.A2015153.0325.006.2015153135628.hdf 168,073 KB
DIS1b) || MOD021KM.A2015156,0350.006.2015156142031 hdf : 156,182 KB
| MODO021KM.A2015156.0355.006.2015156142116.hdf ~ 2016/1/20 6:22 168,427 KB
(B » DroughtWatch4.l » bin » data » KHM » Reference
. EEn(H)
d Basic data should be | _ ... .o ..
put in the specified path. == — #
= 0601D_maxist MODIS1b_KHM_1KM_MAX_2015.tif TIF 374t 1,426 KB
Such as: ) 0601D_maxndvi_MODIS1b_KHM_1KM_MAX_2015.tif TIF i 426 K8
% 0601D_minlst MODIS1b_KHM_1KM_MAX_2015.tif TIF 3zi4 426 KB
(E\DroughtWatch4 1\bin\d = 06010_minndvi MODIS1b_KHM_1KM_MAX_2015.tif TIF Srid 476 KB
% 0601P_maxlst_ MODIS1b_KHM_1KM_MAX_2015.tif TIF =44 476 KB
ata\KHM\Refe rence) & 0601P_maxndvi_MODIS1b_KHM_1KM_MAX_20151if TIF 37 426 KB

% 0601P_minlst MODIS1b_KHM_1KM MAX_2015.tf
& 0601P_minndvi_ MODIS1b_KHM_1KM_MAX_2015.4f




MODIS 1b data downloading

https://ladsweb.modaps.eosdis.nasa.gov/search/order/

Option of products
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About LAADS ~ Find Data Data Discovery = Quality - Help « Profile «

@ rmoDucTs O e O rucs REVIEW & ORDER e
Search by

Product
3 products selected B 2018-03-21 .. 2018-04-04 Mo files selected,

MODIS: Terra All

Select a Collection Collection ( & - MODIS Collection 6 - Level 1, Atmosphere, Land )

MODOOF
Level0 / Level1 [7] MODISTerra Level 0 Raw Instrument Packets (5 minutes)

MODIS Terra, Aqua [7] MODO1

Level 1A Scans of raw radiances in counts
Atmosphere [10]

v MODOZ21KM

o
Aerosol [2] Level 1B Calibrated Radiances - 1km

Water Vapor [1]
MODO0O2HKM
Cloud Properties [1] Level 1B Calibrated Radiances - 500m

Atmosphere Profiles [1] MOD020BC

Cloud Mask [1] Level 1B Onboard CalibratorEngineering Data

Joint L2 Atmosphere Product [1] MOD02QKM
Level 1B Calibrated Radiances - 250m

L3 Atmosphere Product [3]

MOD02SSH
Land [29] MODISTerra Level 1B Subsampled Calibrated Radiances 5km

Radiation Budget Variables [16]
v MODO03
Land Surface Reflectance [7] Geolocation - 1km

Land Surface Temperature & Emissivity [9] MODO04 3K

[ATalnil=da A=W -1S eellic Lo o

e @ @ @ @ | @ | @ | @ @




MODIS 1b data downloading

Select the date range

About LAADS ~ Find Data Data Discovery ~ Quality ~ Help - Profile -

@ rrooucts © Location O rucs © REVIEW & ORDER
Search by

Product
2 products selected @ 2017-06-01 .. 2017-08-02 5 G files selected

Date Selection Clear All

Daie Range Single Date
2017-06-01 .. 2017-06-02 @

Display as: | YYYY-MM-0D

B 2017-08-01 - [2017-06-02 2

+ Advanced

Coverage Selection
< Day (granules contain day data only)
Night (granules contain night data only)
Day-Night Boundary {granules contain data over the seasonal, latitude boundary between day and night)




RADI

MODIS 1b data downloading =

Determine the range of needed data

< C O v @ https

nasa.gov,

About LAADS ~ Find Data Data Discovery « Quality ~ Help ~ Profile

( €) REVIEW & ORDER
Search by
Product

1017, N; 16° B 1087, 8

World

Countries

Tiles

Validation Sites

Draw Custom Box (Classic)
Enter

| O Lo, Lat, Lo, Lat ® Lat, Lon, Lat,

‘ e 101, 15, 108, 9

Carrent selection:

%: 101° , W:15°, E; 108, S

Level-1 and Atmosphere Archive & Privacy Policy and Important Notices



MODIS 1b data downloading =

Select the data

About LAADS ~ Find Data Data Discovery « Quality Help « Profile ~

e @ rrobucTs Q ries © REVIEW & ORDER

Search by
Product

2 products selected @ 2017 Wi 1017 N 157, E: 108 fi files selected

“Download EEERERIZAY =5

Search: — Showing 11to 6 of § entries Clear Al Query Results

Filename Product {collection} Date | Time Download

MODO21KM A2017 152.0400.006.2017 152133257 hdf MODD21KM (8) 2017-06-01 04:00:00 £ 170 MB
MODO21KM.A2017153.0440.006.2017 153132134 hdf MODO21KM (&) 2017-06-02 04:40:00 X 160 MB
MODO21KIM.A2017 153.0305.006.2017 153132206 . hdf MCDO21KNM (B) 2017-06-02 03:05:00
MODO3.A2017153.0305.061.2017314185305 hdf MODO3 (81} 2017-06-02 03:05:00.
MODO3.:A2017153.0440.061.2017314190034 . hdf MOD03 (61} 2017-06-02 04:40:00
MOD03.A2017152.0400.061.2017314200005. hdf MODO3 (61) 2017-06-01 04:00:00

Showing 110 6 of & entries




MODIS 1b data downloading

Order the selected data

About LAADS Find Data Data Discovery « Quality ~ Help ~

D e O rues © review & orRDER

Search by
Product

2 products selected @ 2017-068-01 .. 2017-06-02 W2 1017, M: 167, E: 1087, £ files selacted

Files Summary:
Apply Post-Processing

MODO21KM ( Collection & ) Total 3files 9¢
[2017-06-01 04:00:00 .. 2017-06-02 04:40:00 ] . .
The order will generate 3 files. Select Delivery Method

MODO3 ( Collection 61 ) Total: 3 files 9
[ 2017-06-01 04.00:00 .. 2017-06-02 04:40°00 ]
The arder will generate 3 files.




MODIS 1b data downloading &

LAADS Web Order Notification

apache user for nonltp servers b B

725 changsheng 018-04-04 15:5

[
CAllr

BN apache user for nonltp servers<ap @modx.nascom.nasa.gov >

IErf# A changsheng<changsheng@radi.ac
Fial 2018=4H4E (A=) 15:57 40
v 6 KB

Your Order 1D is: 501224369

FTP access has been DEPRECATED in LAADS. We strongly suggest you migrate to using the HTTP access instructions below.
Additional information on FTP deprecation and HTTP access methods is available at:
hitps://ladsweb.modaps.eosdis.nasa.gov/tools-and-services/data-download-scripts/

The data you ordered will be staged (in about 10 minutes), and you can retrieve the data through HTTP using wget.

If you do not have wget, options for downloding it are available at https://www.gnu.org/software/wget/fag.html#download
Alternatively, you may use an HTTP script from the data-download-scripts URL above, or manually download all files

from https://ladsweb.modaps.eosdis.nasa.gov/archive/orders/501224369/

wget -e robots=off -m -np -A ™" -R "*.htm!" -R "*.tmp” -nH --cut-dirs=3 14
hittps://ladsweb.modaps.eosdis.nasa.gov/archive/orders/501224369/ \

--header "Authorization: Bearer <your appKey>" -P <target dir>

Replace the <your appKey> placeholder with your appkey. AppKeys can be created and retrieved at:
https://ladsweb.modaps.eosdis.nasa.gov/profile/app-keys/

Replace the <target dir> placeholder with the directory where you wish to save the files.

Explanation of additonal options used:
-e robots=off ; Bypass the robots.txt file, to allow access to all files in the order

-m : Enable mirroring aptions (-r -N -l inf) for recursive download, timestamping & unlimited depth
-np : Do not recurse into the parent location
TR : Accept all file patterns for download

-R "*html™ : But reject HTML files (which are extraneous to the order)
-R "*tmp”" : And reject any .tmp files
-nH : Do not create a subdirectory with the host name (ladsweb.modaps.eosdis.nasa.gov)
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Background

* Drought has happened in most areas of globe.

* Global drought affects more people and brings

out large economic damages.

(source:unitedcats.wordpress.com)

Source: UN-ISDR (International Strategy for Disaster Reduction) - Period 1991-2005

Number of people reported killed
{thousands)

Number of people reported affected
{millions)

Total amount of reported economic
damages (2005 USS billion)

46.3.2°5 163 0.9. 0.3
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Background

U Drought produces a complex and serious impacts on the
economic, environmental and social respects.

d Remote sensing technology provides temporally and
spatially continuous data, has been useful for monitoring
agricultural drought.

O To improve efficiency of drought monitoring, automatically
operation system should be produced.

O Developing and updating about system for last ten years,
the operational and robust drought system(DroughtWatch)
emerged.
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BN S

Applicati“s

Agricultural drought monitoring was carried out in
some countries below by the DroughtWatch:

d China(2000-2018)

 Mongolia (2000-2018)

O Pakistan (2014)

 Sri lanka (2017)

[ Extend to other countries

VHI (Vegetation N
Healty Index} A
. N Drought
| Mormal
Winttar

0 65130 20 380
- ——

STy

oS
iy \-t\“.“

,_
©
=

MTE

Vegetation Health Index (VHI), July 2002

[ stight srougni B severe diought

o

ﬂm Reference Scale: 1 9,000,000

www.radi.cas.ch
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Applicati'

U DroughtWatch had been deployed to several relative
departments of China(agriculture, meteorology, disaster mitigation,
water resource and so on).

U DroughtWatch has been installed, and declaration about the
system have been signed by the NRSC of Mongolia, Sri Lanka.

A6 W
DECLARATION

1M B63 DR = L Fr TR AR AL T R

|

| A 0 I

- L the undersigned 5

re—— e igned |pame), roprasenting the Natkonal Remote Sendlng Centre of

[ Mangalia (F

| e A B gnfla (hevefter referred o sy NASC), declare the foliowing

!unmmm AL G TR T * MRSC hae rocoved and installed a test version of DeoughtWatch software,

i 010- 63202400 developed and owned by Cropiwateh Unit, Institute of Remgte Sendng and

[ et w150 | 2005 1 6 H— Dightal Earth (RADI , Chinese Atademy of Scinnces (hareafler referred 10 35

[ CropWatch),

| ISR A e *  NHSC will lse the software for a period of time not exceeding & months} on
; #6350 WA an experimental basis, and will report back o CropWatch about any

| DR LG 2 R AR (R NS RN . réguiromants, bugs of deficiencies for Improvdment;

| 3F 2005 % 8 FA~ B P LEAF, #  NRSC will sign the licensee agreemont with CropWatch ance the final varsan

of DroughtWach has been received and installed in WRSC, thi LN ESCAP

| T 2008 S 9 FRAGRIES . WG WA SR L
| Representative as witness,

|BlE. TRMERE. ASTRIE. BRDF BE. MESTERE, MVC B
HHE. NOVE S TS OO LA I

REIET . MRS, EWT NOAA AVHRR BIERGES, B8
AR LR AR AR, B L. SRR R R R,
TR R AT AT R

SR 5 A 438 e AR
i
AAEE (B K o
o
* H nY

www.radi.cas.ch
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Methodology = Q)

Data processing
Index calculating

Drought monitoring
results

1
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Methods )

RADI

O By validating and testing, VCI, TCI,VHI, NDWI are suitable
for monitoring drought in some countries(China, Mongolia,

Pakistan and so on), also emerged NDDI and VSWI index.
1 Later, we should develop Cambodia drought indices based
on suitability analysis.

O To compare the RS drought with references indices, Al and
SPI indices calculation methods by meteorological data can be

included.



Methods

= MODOZ1EM. A2015153. 0320, 008, 2015153135555, e | i O 1EM Emissive (Band 20)
w0 1KM Reflectance (Band 1) [250M hgerl: | O 1EM Emizsive (Band 21)

Di 1¥M Reflectance (Band 21 [250M Agezx] ! | i O 1EM Emizsive (Band 22) e I
~ 0 1HM Reflectance (Band 31 [SOOM Ager] | 7 O 1M Enissive (Band Z3) ' NDVI/LST
-0 1KM Reflectance (Band 4) [SOOM Agerl | O 1EM Emissive (Band 24) : ’
- O_1H Eeflectance (Band 5)_[S0OM hggrl . | O 1K Emizsive (Band 25) | VCI l
O 1MW Reflectance (Band B) [SOOM Ager] 1 | ™ O 1EM Emissive (Band 27) i !
O 1MW Reflectance (Band T) [SOOM Ager] ! | O 1EM Emissive (Band 28) I TCI :
0 1EM Reflectance (Band 80 | = O 1KMW Emisszive (Band 29) | VHI '
~ 0O 1KMW Reflectance (Band 3) ,_'_"Z_':'__I_KT_"_E_’"_i_EEi_"_'E__@Em_d__S_D!____ : 1
-0 1KM Reflectance [(Band 100 i ----- O 1KMW Emissiwe (Band 312 i NDWI 1
- O 1KEM Reflectance (Band 11) :_:"_'_D__I_Iqﬂ_FTi_s_E_i"_"f_[:_E_E'{”:}_S_z_)____ | :
~ 0O 1KM Reflectance (Bamd 122 | 7 O 1EM Emissive (Band 33) ! NDDI |
-0 1KM Reflectance (Band 131020 | {7 O 1B Emizsive (Band 34) I VSWI 1
O 1EM Reflectance (Band 13ki) | ™ O 1EM Enissive (Bend 35) ' l

. L e e e e e e e e e
- O 1EM Reflectance (Band 1410 O 1EM Emissive (Band 36)
-~ O 1KMW Reflectance (Band 14hi)
- 0O 1KMW Reflectance (Band 15]
- 0O 1KMW Reflectance (Band 18]
-0 1KMW Reflectance (Band 1T]
- O 1KMW Reflectance (Band 18]
- 0O 1KMW Reflectance (Band 19]
-0

1¥M Reflectance (Band 261

Near infrared (NIR)
Shortwave infrared (SWIR)
Thermal infrared (TIR)

b o oo oo oo o oo o



Methods

— Vegetation Condition Index (VCI)
NDVIj — NDVImin

VCIj = + 1009
) = NDVImax—NDVimin~ + 0%
— Temperature Condition Index (TCI)
_ Tmax—T]
TClj = +* 100%

Tmax — Tmin
— Vegetation Health Index (VHI)

VHI =05*VCI + 0.5 TCI
— Vegetation Supply Water Index (VSWI)

VSWI=Ts/NDVI

— Normalized Difference Water Index(NDWI)

NDWI = Pswir — Pnir
Pswir + Pir

— Normalized Difference Drought Index (NDDI):

NDDI =

©

RADI

NDVI—- NDWI

NDVI+ NDWI



Methods )

RADI

— Aridity Index (AI) - De Martonne in 1926, (Livada and Assimakopoulos 2007) :

] P
M T +10
P- precipitation, T-temperature

— Standardized precipitation index (SPI)- (McKee et al. 1993):

X;_X
SPl = —
S

Where is the monthly rainfall amount and , are the mean and standard deviation of

rainfall calculated from the whole time series of monthly values.
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DroughtWatch Architecture Q)

NOAA-14 NOAA-16

Meteorological W
N |
Satellite data

subnet Receive Station

Data
Service
Data
- .
- Service
|
2 O &=
2
—
PUbliC Decision Other
Data Data
Processoyg Manager

D Data process
Model calculation

Data analysis

WWW.radl.cas.chn



Evolution of DroughtWatch (2003-2017) 22,

RADI

Version Major Revision Improvement Time

V1.1 Several calculation modules built by Try to finish the part of drought 2003

' program monitoring by the computer
V12 The drought monitoring system based on | Drought monitoring can be calculated 2006

' AVHRR, named as DroughtWatch for China automatically

MODIS is beyond AVHRR specially in
V1.3 Replacement of AVHRR with MODIS image quality and geometry location 2008
accuracy

V2.1 automatic operation system was emerged | The system can be automatically run | 2009-2010
V2.2 |Update the basedata(cropland, maxmin data)| Improving the accuracy and stability 2012
V3.1 Extend to the other countries Developing the system applicability | 2013-2014
V4 1 Interactive drought monitoring system for | Interaction functions and information 2015.2017

globe

demonstration were involved




DroughtWatch 4.1(English)

- Data preprocessing

(RS data processing, composition)
* Indices calculation

(VCI, TCI,VHI,NDDI,NDWI,VSWI,SPI, Al)
* Drought monitoring

(by single index and combination indices, dashboard)
« Statistics and analysis

(over the spatial, over time interval)
» Batch for the whole procedure
- Data management

(in-situ, statistics, Geaotiff etc.)

©

RADI



www.radi.cas.cn



Module-preprocessing

MODIS 1b data

-0 1EM

o o I o L o o e s s e
—_

Reflectance (Band
Reflectance (Band
Reflectance (Band
Reflectance (Band
Reflectance (Band
Reflectance (Band
Reflectance (Band
Reflectance (Band
Reflectance (Band
Reflectance (Band
Reflectance (Band
Reflectance (Band
Reflectance (Band
Reflectance (Band
Reflectance (Band

al

q)
10]
11]
12]
131a)
13hi)
141a)
14hi)
15]
16]
17)
1)
19]
2B

- EI' 1EM Reﬂecta.nce [BEILd l:l [Z50M Agg;t']
I:I| 1M Reflectance (Band 21 [250M Azzr]
EI 1M Reflectance (Band 30 [S00M Azzr]
-~ O 1M Reflectance (Band 4 [S00M Azzr]
-0 _1EM Beflectance [(Band 5)_ [SOOM _Aggr]
Reflactance (Fand 8] [SO0OM Azgr]
Reflactance (Fand T1 [SO00M Azer]

Emizsiwve (Band 20)
Emizsiwve (Band 21)
Emizsive [Band 2Z2)
Emizsiwve (Band 23)
Fmizsiwve (Band 24)
Emizsive [Band 25)
Emizsiwve (Band 2T)
Emizsiwve (Band 28]
Emizsive [Band 29)
Emizsive (Band 30)

Emizsive (Band 31)
Emizsive [Band 3Z2)
Emizsive (Fand 335]
Fmizssiwve (Band 34)
Emizsiwve [Band 35)
Emizsiwve (Band 3R)

|| MOD03.A2015153.0320.006.2015153094547 hdf
__| MODO021KM.A2015153.0320.006.2015153135555.hdf

preprocessing

D,

RADI

NDVI, LST and bands data

%% 20150602_CLD_MODIS1b_KHM_1KM.tif

% 20150602_EVI_ACR_MODIS1b_KHM_1KM.tif
) 20150602_LST_ACR_MODIS1b_KHM_1KM.tif
% 20150602_NDVI_ACR_MODIS1b_KHM_1KM.tif
% 20150602_REF1_ACR_MODIS1b_KHM_1KM.tif
% 20150602_REF2_ACR_MODIS1b_KHM_1KM.tif
% 20150602_REF3_ACR_MODIS1b_KHM_1KM.tif
) 20150602_REFA_ ACR_MODIS1b_KHM_1KM.tif
%% 20150602_REF5_ACR_MODIS1b_KHM_1KM.tif
% 20150602_REF6_ACR_MODIS1b_KHM_1KM.tif
) 20150602_REF7_ACR_MODIS1b_KHM_1KM.tif
% 20150605_CLD_MODIS1b_KHM_1KM.tif

% 20150605_EVI_ACR_MODIS1b_KHM_1KM.tif
% 20150605_LST_ACR_MODIS1b_KHM_1KM.tif
% 20150605_NDVI_ACR_MODIS1b_KHM_IKM.tf
) 20150605_REF1_ACR_MODIS1b_KHM_1KM.tif
%% 20150605_REF2_ACR_MODIS1b_KHM_1KM.tif
% 20150605_REF3_ACR_MODIS1b_KHM_1KM.tif
) 20150605_REFA_ACR_MODIS1b_KHM_1KM.tif
% 20150605_REF5_ACR_MODIS1b_KHM_1KM.tif
% 20150605_REF6_ACR_MODIS1b_KHM_1KM.tif
% 20150605_REF7_ACR_MODIS1b_KHM_1KM.tif



Module-preprocessing

§58 DroughtWatch 4.1 - Preprocessing -
Preprocassing | Conposition|
Sensor: MODISY TERRA
Reszolution: 11am |m——————————— &
Start Time: lzois v|6 |y +
1
End Time: 2015 v |6 ~|[30 ~|
|
|
T
Input Folder: |
E:\Droughtfatchd. l‘xbin"xdata'ilﬂ'ﬂﬂ'iﬂriginaldata\MDDIFlb"t | Browse ] [ Search i
|
Output Folder: |
E:\Droughtfatcht. 1hbinhdata \EHM Frepouth : l Browse ] | Frewview ]
i
|
¢~ Frocessing Procedure -3 I
Time (GMT) | GEO | MO3 | ERAD | CLD ATC | FOvT EVI | L=T |
o A o o o o o o
2015-06-05 o o ol o o o o AR
= b
Bun ] l Cancel ] [ Help

4= Prorcessing Frocedure -3

RAD CLD ATC HIVT 15T | | H

Time (GNT) GEQ Mos
2002-05-03 o o o o o Select
Clear
Select All
Clear All

 Preprocessing including
geometric correction (GEO), mosaic
(MOS), radioactive correction
(RAD), cloud mask (CLD),
atmospheric correction (ATC), and
NDVI and LST calculations.

J You can also determine different
processing steps in every operation
from the table.

WW

[




Module-preprocessing

B DroughtWatch 4.1 - Preprocessing |

Preprocessing | E.:._mp_-:.si_-ti-:-n|

Semsor |MODIS/TEREA ~ |
Resoluthon |

Start Tine: 015 ~Jls ~f1 ~]
End Time: 2015 |6 =30 -]

e
S N o
T L o
R

Input Folder:

E:\Iroughtfatehd 14bintdata\EHI\Ori ginaldata'\WODIS1EY [ Browse | [ Search |

Output Folder:

im].rnught'l'l' atchd. 14bin'\data \EHM \Frepout’ [ Browse ] [ Prewview ]

= 'Pr-:-cessing Procedure -

Time (GMT) | GEO | MOS | RAD | CLD | ATC | WDVI | EVI | LST |

SOIS-06-02 | of o s o i n S b
B v A B B B S S A

rE Information u

Finizhed.

E

|

Bun || Camcel || Help

Processing T
MODIS1E Data Preprocessing
www.radi.cas.cn



BERERE R Ea

B DroughtWatch 4.1 - Application Analysis - [E\DroughtiWatch4.14bin\plugins\dwgis.pg]
System Mod_g_la Edit View Insert Image Vector Window Help .

AXE A-so020| 1 1 %A XRQ QRARA |

Layer Manager hd x
E-EF Layer
= Provinee

- -
B DroughtWatch 4.1 - Preprucessin- (-

Freprocessing _Emn_@’_n;\_tj_\n_pl

\MODIS/TEREA - |

Senzor:

Rezelution:

Start Time:

End Time:

Input Folder:

E:\DroughtHatchd. 1\bintdat a\KHI\Ori zinaldata\MODISIEY Browse | [ Search

Output Folder:

E:\Droughtfatchd. 14bintdata \FHM \Preponth Browse | | Freview

¢ Processing Procedure =3

Time GMT) | GED | MOS | RAD | CLD | AIC HIVI
2 L
T T T e

[ Ban  [[ Comeel [[ Help

103.160696, 14.684291 Data Walue : 0.130545 How Layer : 20150802_NDVI ACR_MODIS1b_KHMW

— = = —



Module-preprocessing

[Preprocessinﬂ Composition !

Sensor:
Re=olution:
Frequency:

Date:

Parameters Type:

Atmospherie Correction:

| MODIS/TERRA

11Im

T o

ILST =

Tes =

Composition Method:

1@ Mzt imum

(70 hwerage

Input Folder:

.E.: WD Dugi‘l.t'l'l' atr_'.h‘;l.. .1. I'l.-]:- 1 ni'l. dat a;'I.I.&'EI'.[.f.ﬂi'l.ll:'rep outh ]

[ Browse ][ Search ]

Output Folder:

E: "WIronghtfatehd. 1binh dat o \EHMYParameterh

| Browse || Pre—vi.ew—]l

20150602 15T

ACE MODIS1h KHM LEM. tif
20150505 _LET_ACE_MODIS1b_EMM_1EM. tif

Ban |

Cancel J I Help ]

RADI

- U The pentad, dekad and month
~ parameters can be composited by
' daily data.

J Output is NDVI, LST, REF1,
REF2, REF3, REF4, REF5, REF6
or REF7.

www.radi.cas.ch



Practice by yourself, please.



Module-indices e D,

RADI

: 5 DroughtWatch 4.1 - Indices ! A » .ngl
Five remote-sensed drought e e e T e

indices (VCI, TCI, VHI, Sensar: LIS/ TERGA |

NDDI,NDWI and VSWI) : —
Date: 205 ~ & 1

Two meteorological indices — !
(SPI and Al) are calculated

HOVT: E:\DroughtWatchd. 1hbinhdata ' FHM \Farameter ideks: [ Load I [ Preview I
using composition parameters.

Mz HIVI: E:\Droughtfatehd. 1'bintdata\KHN\Reference0B01 | Load || Preview |

Min HDVI: E WDroughtWatchd, 14binhdata M \Reference 0B01 [ Load I [ Fraview I |

Output Folder: E:\Drnught'h'atch‘!l..i Ill'|:li.IL"I.Iﬂ.!c‘l.t=E|.|'I.KI'|T|1"ﬁ[l‘l.d.&}{;'l. | Browse ] I Froatwiay ]

Bun l | Cancel ] [ Help




Module-indices

i S ey St

ver T (wm [woor [wowr wswr ser Jaxr | ver |z v ooz |wowr [wskr ser  [ar |
Sensor: | MODIS/TERRA v T ap i_MUIIISfTERRJ’. "_I Factors
— —— 0. 40
Fazatubhom: [l | Resolution: | - | EL: y = b
Frequency: Frequency: Dekad = - Aeh [
Date: 2015 w6 |1 ] Date: lzo1s 5 ~|[1 ] N L b

<= Input Data -3

I5T:

E:\DroughtWatchd. 1ibintdata \EHM \FParameterhdel: [ Load ] [ Preview ]

Max_1ST:

E:\DroughtWatchd. 1\bin\data\KIiN\Re ference\0B0L | Load | [ Preview |

Min_LST:

E:\DroughtWatchd. 1'bintdata M\ Reforence 0801 | Load | | Preview |

<= Input Data -3

futput Folder: E:‘Drought¥atchd. 1%binhdatahEHWiIndes’

[_ Browse l [ Preview ]

HOVI:

Maxmin HDVI:

I=T:

Maxmin L5T:

E:\DroughtWatchd. 1ibintdata \EHM \FParameterhdel: [

hoad

| dinend

E:\DroughtWatchd. 1ibintdata \EHM \Referenceh0B01 [

hogd

| [Brevier |

E:ADroughtWatchd 1%bin'data \EHM \Parameterhdels [

Load

| [(Brevie |

E:\DroughtWatchd, 1hbinhdata KM\ Eeference 0801 [

hoad

| [(Previen |

|  Bun

I

Cancel ] [ Help

Output Folder: Eﬁ.ﬁlﬁgbt'ﬁ'atch& 1hbinhdatah KM Indesh

[_ Erowse

] [ Frewview ]

|  Bun

| (e |

Help

www.radi

.Cas.cn
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Module-indices

ver  |rcx |wa | WD wowz  |wswz [ser [ar | lyer  |rcr |wa |wooz | YWD (ysyr |sez |ar |
Sensor: MOITS/TERRA ~ Sensor: MODTS/TERRA ~
BReselution: ilkm "_I | Eesolution ilkm "_I |
Frequency: Frequency:
Tate: 2015 ~|l6 ~|1 + Date: 2015 e ~|l1 v
<~ Input Data —> <= Input Data —>
Red Band(Bandl): E:\Droughthatchd 1'binidata\KMW\Paraneter' | Load | [ Preview | Hir_Band (Band?): E:\DroughtWatchd 1\bin'data\EM'\Paranster' [ Load | [ Freview |
[ [
Hir_band (Band?):  E:\DroughtWatchd, Lhbinh\data\KHM\Farameter® [ Load ] [ Freview ] Swir_Band (Band7): E:\DroughtWatch4. 1hbhin'data\EHM\Farameter! [ Load ] [ Preview ]
Swir_Band (Band7): E:\DroughtWatchd. 1\bin\data\KHW\Parameter' | Load | [ Breview | Crikiphit Bl daes E:\DroughtWatchd, 13bintdata\ M Tndexh ) (e
Output Folder: -iE_:IT\]_]rought'l'l'atch‘li. 1'\b1nttd_£klﬁl\.—fn£l\— [ EBrowse ] [ Freview ]
Bun ] [ Canecel ] [ Help Fun ] [ Cancel ] ’ Help ]

www.radi.cas.ch



.4-_‘\,_\33.1‘.3;\‘&\\;‘\ -

o
i el Ty e
ERE R “m---.-f“-.\‘

0 P P ) k » A4 ERREEHITT . "
= ! Be
ol =3 ERanb hank
u ™ 3 ‘ e 5% Seew
’ - 1 : " v X T e S
- ! 1 W oY
¥ r A A

Bl DroughtWatch 4.1 - Indices | %2 | :E Drought\Watch 41- Ind]CES-

lver frcr  [wo  fwoor [woyr | vsDo fser [ar | ver  [rer [wa [wor [mwr [vser | ST [a |
Sensor: [moDIS/TERRA - Frequency: Month |
Fesolution: |1km "|
Date:
Fregquency: Day -
Date: ’-?.UIS-T]LH "'”-2 Y] SFI Type: |;Month 'r|
< Input Data =2 Input Station Data: |Rainfall -l
HIVI: E:\DroughtWatchd. 14bintdata\EHI\Prepout \201508 | Load | [ Prewiew |
b R @ Database
15T E:‘Droughtfatchd. 1bin'dataliiM \Prepout 201508 | Load | | Breview | Output SPT( Station ) Folder:
E:\Drought¥atchd, 1hbinhdatahEHMAStationh Erowse
Cutput Folder: E:\Drought'ﬁ'atclﬂ. 1%binhdata EHM Indext [ Browse l [_Ereview ]
Output SFI( Grid ) Folder:
E: \Droughtfatchd. 14binhdata'EHN Indeximonthh  Browse l [lfrﬂ.i:eﬂ_ ]
[. Bun ] [ ~ Caneel ] [ Help [ Bun ] [ ~ Caneel ] [ Help ]

www.radi.cas.ch



Practice by yourself, please.



Module-drought

£ DroughtWatch 4.1 - Drought M - |

P T pe—

-

Single |Combinatinn | Dashboard |

Image Information:

E:\DroughtWatchd. 1hbinhdat A\ WIndexhDayh 2015061

Sensor: MODLS, TEREA
Rezolution: 1lm
Frequency: Day -

I
Date: lzois ~|lg -5 -]
IndexType: |‘."'CI vl
Input File:

Load | | Frewview

[ ES 1. 00000

Stdew: 0228622

Min: 0. 000000

fhecumulative Fregquency (95%): 00650000 |

Mean; 0.116151

Drought Classification:

[ Edit Save

Extreme: ':' o I:I..D‘.'-JS .
Serigus; 0.095 ~ 0167 .'
Moderate; 0O.167 ~ 0,255 .
Slight: 0. 255 ~ 0,343 ' |
Hormal:  0.343 il [ ]
Output Folder:
E:\DroughtWatchd. 1hbintdat a\EHM Dy oughtouthsingl | Browse || Frewiew |

[ Run ] | Cancel ] | Help |

D,

RADI

[ Classify and produce drought results
based on a single index.

O The image information, including the
max, min, average, mean, standard
deviation and cumulative frequency
above 95% is displayed.

O For the drought classification, edit
was used for modifying the values and
saving them in the database
automatically.

[ Click preview to view all the input
data. Select pan, zoom in, zoom out,
zoom fit window, zoom full size, add
shape file, and setting color as
desired.



Module-drought T 2

RADI
fi DroughtWatch 4.1 - Drought e
Sizga] Coabinction [psstbon] dProduce drought results based
Sensor MODIS TEREA . . ]
Sisatutiin: i on combined indices.
Frequency: Dlekad =
Date: 2015 |5 |1 +]
0 (dDetermine the indices to use for
E:'Droughtfatchd. 1hbinhdata "\ EHM \ Droughtout'isingl [ Browse ] [ Previaw . .
o the combined calculation (see the
CE - index list). You can select one or

S2_13 (WCI&VHI)
52
sz
52

14 (VCISNDWT)

s Vet more indices to calculate.

52 23 (TCI&YHL)

SE_74 (TCI&NDYI)
S2_25 (TCI&NDDI)
5208 (TCT&VENT)
S 34 (VHISNDWI ]

|
m

R e | QCombination methods include

S5 4R THTWTAVERT ) o

maximum, minimum, median,

(O Maximam O Minimum @ Median
Combination Method: :

e ey mean and majority
Output Folder:
E:\Droughttatchd. Ihbinhdata\EHM \Droughtoutcombi: | Browse J | Breview |

| Bun || Cencel || Help |




] —

Module-drought

54 DroughtWatch 4.1 - Drought

| Single I Cnmbinatinn| Daszhboard |

1lm

Resolution:

Frequency:
Date: 2015 ~|le «|[1 =]

hdministrative File:
E \].:Irouglht;l';'l;a{c.lﬂ. lil;ir;i\.daia'{ﬁ[ﬁ\cnunt.y. 5.111:-

Input Folder:

E:\Droughtfatchd. 1%binhdata EHM \Drought outh I Browse

I

Search ]

Single: Combination:
TCI

VHI

HDDI

HIWT

VEWT

Meteorological Indices:

[ Di=zplay lll Cancel

/1

Help

\

RAD

—

L Compare indices with other data
(meteorological indices or statistics data)
and add station data to the map to analyze
the drought results in dashboard.

Bl etierne [l Sercus [ Moderate [ Siight [ o rmal ue [ Modermte [ Shight B M rmal

Station Date: [VISPT  [|aT  []sm

Image Information:
201508010 VHI: 0 S2.34: O

Export | [ Camcel | [ Help

www.radi.cas.ch



Practice by yourself, please.



Module-analysis
-

§%. DroughtWatch 4.1 - Analysis

Dwer Spatial Unit ||:Iver Time Interval|

Date; 2015 ~[6 ~|[5 ~|
Admin, it [Erovince v |
D onght VCI =

Drought Data:
E:\IroughtWatchd, 1hbin'idatah BN\ Dronghtouthzingle Load

Administratiwve File:

E:\DroughtWatchd 1\binhdata \EHM\province code. tif

Output Folder:
E:\DronghtWatehd 1hbin'idatahEHM A Droughtstath

Browse

| Stat, | | Nap | | Cancel | | Help ]

Storage

Hame | Extreme (%] | Serious(®)] | Moderate (¥) | Slight (%] Hormal (%) Suam (%) J
Banteay MeanchJSE] B aB 7. 51 ) 13 6 100
Battambang B9. 2 5 g3 5 g2 4 8T 14,43 100. 0
Kampong Cham 316 .J Information M 3.0 100
Eampong Chhnang TT. 34 I 5. 94 100
Eampongz Speu &4, T3 e WERETY 100.0
Kampongz Thom |82.73 18 b7 58 100
Kampot B5.5 L - 71.09 100. 0
Kandal =] i 4.za 1000
Eoh Kongz z=. 01 ";E.g. [iT=) 100. 0
Kep 35,13 3313 100
Fratie |6 44 : . 5.BA 100
Sihanouloeille |BE. 53 4 | |2z 53 100. 0
Mondul Kiri Q4. 54 1T THTaT TTTET 1T 100
Oddar Meanchey |42, 0B B 43 BT 11,12 a3z 21 100, 0
Failin 95 05 = 1.B4 o4l 205 100
Fhnoem Fenh lg1.52 3.0 5. 03 5. 05 5. 31 100.0
Freah Vihear |51.2 5. 73 £ T4 B35 a9 1000
“J i-_" R R SEa i e iR el i 13

i DroughtWatch 4.1 - Spatial Analysis

[SLight drought and sbowe v

W Pumat B Kate W Prey Veng
100%
™% -
50%
25%
0 Iql l-‘l I.I- .
. 4 Extreme  Serious  Moderate  Slight
oz [Co-40n%  EHeo-ete  Eleo-o.  Elo0-100%
Name:Bratie, EX:. 664412, SE.,032026, WO:.029931, SL., 017081, HO:.OS6ST [ Esport Chart | [ Caneal || Help

U The results of the drought statistics are produced in different levels.

U To display the drought map and chart in a new window.




Module-analysis s D,

ﬁ_% DroughtWatch 4.1 - Analysis

| Ower Spatial Unit | Over Time Interval |
Start Tine: 2015 ~Jl& ~][r ~]
ETR R 1. e
Frequency’ |Day v g 0 o
Trought [vI:I v] ®
hdnte Uhi ks e 7] wiS0e01 20150603 2015-06-05  z0rs-0s T ey et tets 0160618
Hane: Ber National Adminis] -
To show the drought statistics in a
certain period.
Obtain trends lines of different drought
o o] grades at the top left corner.

Save the graph to the local path using
the Export button.




Practice by yourself, please.



Module-batch

D,

RADI

Finish the entire procedure for drought monitoring automatically, including

preprocessing, index calculations, and drought monitoring to drought

statistics.

Sensor | MODIS,/ TERRA

Resolution: lkm

Start Time:(2015 =6 =|[1 ~+]

End Time:|2015 =[5 |10 +|

Frequency: | |Momth [V Dekad [V Pentad

¢~ Parameterz Configuration —7

Atmospheric Correction: Ha @ Yes

Composition Method: @ Maximum | hwerage

Single: Wver  [Wlter iwo [(Vivmwr (VIEDDT [VIVSHT

Combination: 155_123455 (VCISTCTAYHIANDNTANDOTAVSHI) - |

Combination Method: T Maximum I Minimum (I Mean @ Median | Majority
Fun | | Cancel | | Help

i The progress seen
in the window
button, where the
blue, rectangular,
box-circling icon
marks the current

| progress.

__________________________________



Output products

Products Forms
(database, tables, files,

maps, charts, graphs)
J Drought map and T I J-M,dm Clsow  Ellnoma
comparison results | '
[ Spatial distribution maps
 Time change charts
 Drought classification graphs

Drought Area(%, Slight and above) - VC| Day ek EEmacc W0 EEe-er -t

100 % B Kampong Thom B Mondul Kii H Ratanak kK
\ — Kampang Cham 100% —
- w— Kampot [
75 %4
E — ol Kong [
s = L
i L
5 G0% L
= 50% -
=
=9
25 % F
25%
0 % i ; L
2015-06-01 2015-06-03 2015-06-05 2015-06-07 2015-06-09 2015-06-11 2015-06-13 2015-06-15 [ e - =

I
Time Extreme  Serious  Moderate Slight



©

Prospects

RADI

d Finalizing the drought model for Cambodia
 Perfecting database by Cambodia field data
 Model finalization will be updated in the system
 Interactional tool will be perfected based on your

comments
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Add: No.9 Dengzhuang South Road,Haidian District,Beijing 100094,China
Tel: 86-10-82178008 Fax: 86-10-82178009
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