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Drought as Natural
Disaster

Drought (D) is a part of . unique features
earth’s climate Start unnoticeably

D. occurs every year Build-up slowly

D. does not recognize ?eve'otp Cumllﬂi_tlveg t
borders, political & mpact cumulative & no

economic differences Immediately observable
When damage is evident

D. affects the largest it’s too late to mitigate the
number of people consequences
Drought type: Meteoro-
logical, Agricultural,
Hydrological, Socio-
economic




AVHRR Data for Land

Use
Sensor: Advanced Very High Resolution
Radiometer (AVHRR)
Satellites: NOAA-7, 9, 11, 14, 16, 18 (afternoon.), 17 (morn.),

Data Resolution: Spatial -4 km (GAC), 8 & 16 km;
Temporal - /-0ay composit

Period: 1981-2008

Coverage: World (75 N to 55 S)
Channels: VIS (chl), NIR (ch2), Thermal (ch4, ch5)
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pical Vegetation Reflectance
Theory

Vegetation Reflectance

VIS reflectance NIR reflectance
depends on depends on
CHLOROPHYLL WATER CONTENT
CAROTENOID CELL STRUCTURE

0.5 1.0 1.5 2.0 2.55

VIS NIR | AVHRR VIS/NIR bands

NDVI = (NIR-VIS)/(NIR+VIS) 5



NDVI & Reflectance

Theory

Cover Type
Vegetation: Dense

Medium |.
Light

Bare Soill

Water
NDVI= (Ch2-Ch1)/(Ch2+Ch1) .
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NDVImax in July

o NETONA

&l
,50

NDVI shows
VEGETATION
DISTRIBUTION

150 161



SUDAN

NDVI sensitive
to RAINFALL

LY ]

a,.ar'—

Q2
\ 7985
(95}
a7
"‘-a"-' Al b % x P L[ 1 . ® 3P p |}

JUN YL AVE SEP  OCT




NDVI in Wet & Dry Ecosystems, .
CENTRAL USA

DV Imax

% DRY

%Ecnsystem

| =8
L

:

WET

Ecosystem

NDVimax

.JHII Jun Dec Jan Jun Dec
* NDVImax indicates HEALTHY vegetation

* The same NDVI indicates HEALTHY vegetation in
DRY and UNHEALTHY in WET ecosystems 9



dY, VCI & TCI:
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AVHRR-based VH Indices

#fon condition index (VCI), values 0 - 100
VCI=(NDVI-NDVImin)/(NDVImax-NDVImin) MOISTURE

NDVImax, and NDVImin — climatology (1981-2000
maximum and minimum NDVI for a pixel,

A,
g o

Temperature condition index (TCI), values 0 - 100
TCI=(BTmax-BTmin)/(BTmax-BTmin)

NDVImax, and NDVImin - climatology (1981-2000
maximum and minimum NDV!I for a pixel

THERMAL

Vegetation Health Index (VHI), vaeso-100 | vEG.
VHI=a*VCI+(1-a)*TCl HEALTH

0 - indicates extreme stress 11

100 — indicates favarahle condition<


Presenter�
Presentation Notes�
Our newer products use more sophisticated climatology along with NDVI values and Brightness Temperatures to determine vegetation characteristics.  The first experimental product is the Vegetation Condition Index based on the NDVI, the NDVI climatology and the most recent values of the NDVI.  Lower values of this index indicate an unfavorable vegetation condition due to less moisture.
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NDVI in Wet & Dry Ecosystems, .
CENTRAL USA
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* NDVImax indicates HEALTHY vegetation

* The same NDVI indicates HEALTHY vegetation in
DRY and UNHEALTHY in WET ecosystems 12



Severe M({ sture and Ther/ al
Vegetation Stress




Percent of USA with rainfall <
50% and VVCI < 10
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May 7 JUMN 4 Jur = Jur 20 AuEs 27

Perceat of United States with less than 50% of normal rainfall and
VCI balow 180%
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Applications: Drought
VH & In Situ Data

USA,1988, Week 27
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Precipitation Anomaly
3-6 in April-June, 1988
~—

1988 Corn Yield Anomaly
(15-30%)
Drought 1988, USA
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Major Droughts, USA
1981-2006
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Vegeration Health Tndex
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Presenter�
Presentation Notes�
Fig. 1 of the US Drought and Climate indicates that over the past century percent area of moderate and extreme droughts has flat trend. This is supported by Climate Change 2001 report emphasizing that, “The 20th century dust bowl (mid 1930s) still stands out as the most extreme drought of the past several centuries” (p 145). Moreover, precipitation change between the first and second half of the 1946-1999 period indicate their increase in the around 65% of the investigated stations (p 159).�
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Vegetation Health
Dynamics
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Corn Yield vs CRD’s VCI
Midwest, USA

jon

Corn Yield -
normalized for
Midwestern CRD

Normalized Yield

v 62.4 + 1.09x - 0.006x>
30 R? = 0.5441

CI, USA, Midwest
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Yield 19

Reduction
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Yield & Trend
Kansas 1980-2005
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Corn dY vs VHI Correlation
KANSAS & CRD20

KANSAS State CRD20

Cor. Coef Cor. Coeff
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dY vs VCI & TCI Correlation
Haskell CO, KANSAS, Corn
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[llinois, Ohio, Mr. Fordham farm (41.55N, 89.47W)
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Y vs VCI Correlation, KANSA%@’
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Winter Wheat Cross Validation
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2007 Wheat Yield
USA
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corn USA .
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NDVI from
GVI-x Data Set & Products
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NDVI, May 2005
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by, GVI-x Product

Table

“GVI-x Product Description
ltem Description
Products NDVI, BT, SMN, SMT, VCI, TCI, VHI, NDmax, NDmin,
BTmax, BTmin
Availability Operational, in 2008 on Tuesday
Coverage From 73° N t0 53° S
Resolution Temporal — weekly; Spatial — 4 km?
Period 1981-present
Gaps Sep 1994-Feb 1995
File format HDF, 16-bit integer, scaled (see documentation)
Data problems to Correction for Mt. Pinatubo aerosols; Orbit degradation in 1993,
address 1994 and 2000

NDVI, SMN, NDmax, NDmin - Normalized difference vegetation index: raw, smoothed,
multi-year maximum and minimum data, respectively; BT, SMT, BTmax, BTmin -
Brightness temperature: raw, smoothed, multi-year maximum and minimum data,
respectively; VCI, TCI,VHI - indices: Vegetation condition, Temperature condition3nd
Vegetation health
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