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ANUCHIT PHAYAKKIN : AGRICULTURAL DROUGHT MONITORING
AND RICE YIELD ESTIMATION FROM NOAA-AVHRR DATA IN
NORTHEAST THAILAND. THESIS ADVISOR : ASST. PROF. SUWIT

ONGSOMWANG, Dr. rer. Nat. 128 PP.

AGRICULTURAL DROUGHT MONITORING/RICE YIELD ESTIMATION

MODELING/NOAA-AVHRR INDICES

The main objectives of the study include: (1) to create environmental indices
from NOAA-AVHRR for agricultural drought detecting, monitoring and mapping, (2)
to study the relationship between environmental indices with rainfall and rice yield
and (3) to create a model for estimating rice yield.

In this study, NOAA-AVHRR datasets from 1 January 1997 to 31 December
2000 and 1 January 2005 to 31-December 2009 were firstly complied and generated
10 days NDVI and BT composite dataset for creating the environmental indices
including Vegetation Condition Index (VCI), Temperature Condition Index (TCI) and
Vegetation Health Index (VHI). VCI and TCI were then used to detect and monitor
crops drought and vegetation stresses and to describe theirs relationships with rainfall
data and rice yield. Also, VCI and TCI were used for creation rice yield estimation
model in each province of northeast Thailand using multiple linear regression.

The main results found that VCI can be used to detect drought and non-drought
year. This can indicate about physical data of drought including drought boundary and
period, relationships between drought and crop calendar and dynamic extension and

severity of drought. At the same time, TCI can be used as supporting data for



indicating vegetation stresses due to drought and excessive wetness. In addition, VCI
and TCI had strong relationship with rainfall and rice yield. It was found that VCI and
TVI and rainfall data (SPI-3 SPI-6 and SPI-12) had associated with each other at the
same or the opposite direction. In the meantime, VCI at specific periods had strong
positive relationships with rice yield but TCI at variety periods had both positive and
negative relationship with rice yield. Far rice yield estimation, two models including
(1) rice yield with VVCI and TCI and (2) rice yield with VCI were firstly analyzed
using multiple linear regression and average RMS error values were then used to
identify an optimum model. It was found that rice yield with VCI model with RMSE
of 6.204 provided less average provincial RMSE than rice yield with VCI and TCI
model with RMSE of 7.326 and it was selected as an optimum model for rice yield
estimation.

In conclusion, it appears that VVCI and TCI can be used as a good tool for
detecting, monitoring and ‘mapping.crop drought, especially drought boundary and
period and relationship between drought and crop calendar and for indicating

vegetation stresses due to variation of weather.

School of Remote Sensing Student’s Signature

Academic Year 2010 Advisor’s Signature
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Name after Name before Date of launch Mode of operation
launch launch

TIROS-N TIROS-N October, 1978

NOAA-6 NOAA-A June 27, 1979 end of mission: Nov 11, 1986
NOAA-7 NOAA-C June 23, 1981 end of mission: Jun 7, 1986
NOAA-8 NOAA-E March 28, 1983 end of mission: Oct 31, 1985
NOAA-9 NOAA-F Dec 12, 1984 end of mission: Nov 5, 1994
NOAA-10 NOAA-G Sep 17, 1986 operational

NOAA-11  NOAA-H Sep24, 1988 end of mission: Sep 13, 1994
NOAA-12  NOAA-D May 15,1991 end of mission: Aug 10, 2007
NOAA-13  NOAA-I August, 1993 failure after launch
NOAA-14  NOAA-] Dec:30, 1994 degraded: stopped on Oct, 2001
NOAA-15 NOAA-K May 13, 1998 in operation

NOAA-16  NOAA-L Sep 21, 2000 in operation

NOAA-17 NOAA-M June, 2002 in operation

NOAA-18  NOAA-N May 20, 2005 in operation

NOAA-19 NOAA-O Feb 6, 2009 in operation
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Y o a 4 4 Y
MI19N 2.2 aﬂymzmwwmmmmazgﬁﬂﬂgmﬂﬁummqﬂﬂimmamﬂ AVHRR (Jensen, 2005)

Channel TIROS-N NOAA-6,8,10 NOAA- NOAA- IFoV
7,9,11,12,14 15,16,17,18,19 (mrad)

1 0.55-0.90 pm 0.58-0.68 um 0.58-0.68 um 0.58-0.68 pym 1.39

2 0.725-1.1 ym 0.725-1.1 ym 0.725-1.1 ym 0.725-1.0 pm 1.41

3A 1.58-1.64 um 1.30

3B 3.55-3.93 um 3.55-3.93 um 3.55-3.93 um 3.55-3.93 um 1.51

4 10.5-11.5 pym 10.5-1L5 um 10.3-11.3 um 10.3-11.3 pm 1.41

5 Ch4 rep Ch4 rep 11.5-12.5 pm 11.5-12.5 pm 1.30

Swath width 2700 km at nadir

IFOV atnadir 1.1x1.1km
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11: Wada and Ohira, 2004
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Image Data Properties NOAA-14 NOAA-16 NOAA-17
Satellite/Sensor NOAA/AVHRR NOAA/AVHRR NOAA/AVHRR
Jan 1, 1997- Jan 1, 2005- Jan 1, 2006-
Acquired Data
Dec 31,2000 Dec 31,2005 Dec 31,2009
Product Type LAC/HRPT LAC/HRPT LAC/HRPT
Level 1B 1B 1B
Channel Number 5 (Band 1-5) 5 (Band 1-5) 5 (Band 1-3)
Bits/Pixel 10 10 10
Coordinate System None None None
Include Archive Header Yes Yes Yes
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File: F:“NOAA_ lkm_ LACNNOAA 11b>\2008~01_2008“\NSS.LHRRE.NM.D08010.50318.E0328.B2881717.GC

Data Set Name: NSS.LHRR.NM.D08010.S0318.E0328.B2881717.GC
Time (yy ddd hh:mm): 2008 10 3:21
Spacecraft ID: HOAA-17
Product Type: LAC-HRPT
Packed Data : Yes
Data Type : Integer
Samples: 2048
Lines : 2525
Bands : 1-5
Average Solar Zenith Angle (Deg.): 45.24
Average Operational Calibration Slopes (1.2.3a):
0.05580, 0.16380, 0.06704, 0.19960, 0pD3245, 0.22750
Average Operational Calibration Intercepts (1,2, 3a):
-2.23300, -56.36000, -2.63200, -69.09000, -1.36800, -99.31000
Calibration Operational Intersection (1)2.3a):
501.00000, 501.00000, S01.00000
Thermal Operational Coefficients (3b):
0.00000, 0.00000, O.00000
Thermal Operational Coefficients (4):
188.03789, -0.21649, 0.00003
Thermal Coefficients (5)
197.10020, -0.21062, 0.00001
Image Extent: Latitude Longitude (X;¥)
25°46'21.00"N 90°52'31.43"E (24.0)
1*17'41.28"N 86°27'52.56"E (24,2524)
21°56'44.88"N 116°20'S5.68"E (2024g0)
2°12'7.92"S 109°42'S4.37"E (2024, 2524)
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