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ASSESSMENT AND MAPPING OF

DESERTIFICATION
NIKOLAI KHARIN
CENTER ON PROBLEMS OF
ECOLOGY AND PRODUCTIVITY
OF FORESTS, RUSSIAN AC. SCI,
MOSCOW, RUSSIA

The United Nations Convention to Combat Desertification defines
desertification as
“LAND DEGRADATION IN ARID, SEMI-ARID AND DRY
SUBHUMID AREAS RESULTING FROM VARIOUS
FACTORS, INCLUDING CLIMATE VARIATIONS AND
HUMAN ACTIVITIES”.

More than 110 countries of the world have drylands which are
prone to desertification. According to UNEP, the annual economic
losses from desertification in the whole world totals US $42 billion.

Desertification is one of so called Accumulated Ecological
Problems (AEP ). AEP include such problems as acid rain,
desertification, drought, climate change, etc. Each of these problems
is a result of a long accumulative process which can® be identified by
the people at once.

The process of desertification initiated in the deserts can expand,
like a cancer, to the bordering areas. For example, particles of dust
and salt blown off from the dry, exposed floor of the Caspian Sea,
are transported by wind over great distances.

Hundreds million of people in the countries affected by
desertification suffer directly from shortage of food and
environmental quality. Several millions of ecological refugees,

( a category of people not recognized by UN agencies ! ), seek asylum
in neighbouring countries. So, the problem of desertification has been
transformed to social and political problem.

MEASURES ON DESERTIFICATION
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Mean NDVI ( May 1992) for different land cover types
of Kalmykia

CONTROL
Concept Degree of land degradation
From non Moderately Severely
degraded to degraded degraded
slightly
degraded
Preventing Conservation
measures and rational
exploitation
Correcting Rational explo-
measures itation combined
with partial
melioration
Measures on fuli Melioration of
rehabilitation of the whole area
degraded land

Supporting Capacity building, training, research etc.
pp g pacity 2 o4

measures

Classes of Landscapes — analogues
NDVI | Accumulative Aeolian plain Delta of the Volga
maritime
clay plain
>0.60 | Swamps with dense Hydrophylous
vegetation vegetation and
swamps
0.60 — Meadow and swamp Meadow and swamp
0.54 Vegetation Vegetation
0.54 ~ Meadow vegetation Meadow vegetation Meadow vegetation
0.48
0.48 ~ Slightly degraded Slightly degraded
042 meadow and steppe meadow and steppe
vegetation Vegelation
042 — Moderately and
0.36 slightly
degraded vegetation
( dwarf semi-shrub
communities )
0.36 - Communities of
0.30 Anrtemisia lerchiana,
A. pauciflora,
slightly degraded i
0.30 - Communities of Fragments of steppe |
0.24 Artemisia vegetation :
Lerchiana, Agropyron | (Artemisia
Sfragile, slightly lerchiana,
degraded Agropyron fragile,
slightly
degraded
0.24 - Moderately degraded Fragments of steppe
0.18 Steppe vegetation Vegetation

( Artemisia lerchiana
and

Stipa capillata +
Artemisia

Lerchiana communi-
ties )

( Artemisia

lerchiana and Stipa

capillata + Artemi-
isia lerchiana
(communities)
moderately

|




degraded )
0.18 - Severely degraded Fragments of sandy
0.12 Steppe with Bromus | steppe with Bromus
tectorum, B. tectorum, B.
squarrosus, squarrosus,
Eremopyrum Eremeopyrum
triticeumn, Artemisia triticeum
lerchiana Severely degraded
0.12- Very severe degraded | Fragments of steppe
0.06 steppe with Leymus With Leymus
rascemosus, racemosus,
Calligonum Calligonum
Aphyllum and aphyllin and
Artemisia arenaria Artemisia arenaria.
Severely degraded
< 0.06 | Soil devoid of Moving sands Moving sands
vegetation

The area of the drylands of Asia
( Kharin, Tateishi & Harahsheh, 1999)

Class names __ Area, k2 Percentage
Semi-arid 3,040,189 2549

Arid 7,294,219 61.14
Extra-arid 1,194,563 10.01
Mountains 401,148 3.36

( within

the drylands )

Total 11,930,119 100.00

IR

CS

CR

HP

AP

DH

DESERTIFICATION ASPECTS

Inherent Risk
Current Status
Current Rate
Human Pressure
Animal Pressure

Desertification Hazards

DH=IR+CS +CR + HP + AP

DESERTIFICATION ASSESSMENT

SCALE
Zero Slight | Moderate |Severe Very
severe
Slight Moderate | Severe Very
severe
Slight Moderate |Severe and
very severe

Desertification of land use types of Asia,
km2 ( Kharin, Tateishi & Harahsheh,1999)

Land usc/
Land
degradation
Type

Percentage

Land degradation arcas — km?

Subtotal  Percen
“tage of
subto-

tal

Slight Maoderate Severe

Percen-
lage ol
total

Torest,
woodland /
Vegelation
degradation
Forest ,
woodland/
Waler crosion
Forest,
woodland/ Wind
erosion
Subtotal
Rangcland &
meadow/
Vegelation
degradation
Rangeland &
meadow / Water
crosion
Rangcland &
mecadow / Wind
crasion
Rangeland &
mceadow /
waterlogging
Subtotal

Dry agriculture/
Waler crosion
Dry agriculture/
Wind crosion
Subtotal
Irrigation
agriculture/
salinization
Driced up sea
Noor/
salinization

Total

] 61,765 257,333 319,098 78.13

6,041 32,198 12,521 50,760 12.43

0 38,563 0 38,563 9.44

408,421 100
5,462,734 68.31

6,041 132,526
1,636,595 2,634,915

269,854
1,191,224

86,021 321,795 0 407,816 5.10

190,582 1,026,945 861,628 2,079,155 26.00

7,363 27,206 12,258 46,827 0.5%

7,996,532 100.00
299,751 44.36

1,920,561
32,405

4,010,86¢ 2,065,110
251,114 16,232
216,432 155,130 4,477 376,039 55.64

406.244 20,709
337378 175,240

675,790 100.00
704,315 100.00

248,837
191,697

0 10335 9,307 19,642 100.0

2,367,136 4,897,344  2.540,220  9.804,700 0

3.25

o
o

[
o~

8156
3.05

3.84

6.89
7.18

100.00




Assessment and mapping desertification in the
framework of this project was based on application of low
resolution space images. NOAA/AVHRR data were found to
be usefui for the analysis of desertification. Normalized
Difference Vegetation Index (NDVI) was computed by the
formula :

NDVI = (NIR - RED)/ (NIR + RED)

Where :
NIR - reflectance in near infrared spectral band
( channel 2 of AVHRR)

RED - reflectance in red spectral band
(channet 1 of AVHRR }

Two types of NOAA/AVHRR data were used :
- 21 -31May (1992 - 1994 ), 4 arc-minute resolution
NDVI data ( 8 km ground resolution )
- Aprit 1992 - March 1993, 30 arc - second resolution
NDVI data (1 km ground resolution )

Interpretation of small scale image was conducted by the
following procedure:
1. Unsupervised classification of 4 arc-minute NDVI
images,
2. Land cover classification by 30 arc-second monthly
NDVI data,
3. Visual interpretation of different classes of imagery
within landscapes - analogues

The criteria of assessment wind erosion in sandy

THE CRITERIA FOR ASSESSMENT OF THE
VEGETATIVE COVER DEGRADATION

ment of wood

%

Status Desetification classes

criteria Slight Moderate Severe and
very severe

Plant Climax or Long existing | Ephemeral

community slightly Secondary secondary

changed

Percentage of >73 75-25 <25

climax

species i

Decreaseof : <25 25-175 >75

total plant |

cover, % !

Loss of i <25 25-175 >75

forage on

rangeland, %

Loss of cur- <25 25-175 >75

rent incre-

The criteria for assessment of water erosion

desert
Assessment factors Class limits
Slight Moderate  Severe
and
very
severe
Avrea covercd with moving 15-30 30-170 >70
sand dunes, %
Sod cover, % 30-50 10~30 <10
Vegetation density, %
Shrubs 10 -15 5-10 <5
Herbaceous vegetation 40 - 65 10 - 40 <10

Assessment factors Class limits
Slight Moderate Severe
and
very
severe
Types of water erosion Sheet Sheet Gully
Erosion crosion erosion
(single (up to ( more
cavi- 10 than
ties ) cavities 10
per 1 cavities
k2, perl
single km2)
guilies)
Ablation of surface soil layer,cm <5 5-20 >20
Vegetation density, %
Trees and shrubs <20 20-350 >30
Herbaceous vegetation <20 20-50 >30

The criteria for assessment of water logging




rangelands

of irrigated farmlands

Assessment factors Class limits

Slight Moderate Severe
and
very
severe

Density of hydrophilous
vegetation, %
a. Tamarix ramosissima,
Alhagi persarum <30 - -
b. Tamarix ramosissima,
Alhagi persarum and - 30-70 -
Karelinia caspia
c. Phragmites australis,
Glycyrriviza  glabra and >70
Alhagi persarum
Depth of fresh or low
mineralized ground 5-10 2-3 <2
Water
Soil humidity regime Automor-  Semi- Hydro-
phic hydro- morphic
morphic

Assessment factors Class limits
Light Moderate Severe and
very
Severe
Degree of salinization
a) Total solid residue, %  0.210-0.400  0.400 - 0.600 >0.600
b) ClL, % 0.01 - 0.030 0.030-0.100  >0.100
¢) Na+, % 0.023-0.046  0.046-0.092  >0.092
Mineralization of ground 3-6 610 10-30
water, g/l
Mineralization of irrigation 0.5-1.0 1.0-1.3 <1.3
water, g/l
Decrease in row cotton yield <i5 15-40 40 — 80
(% of the zero level )
Seasonal salt accumulation
a) Percentage 0.11-10.20 0.20-0.30 0.30 - 0.60
b) Metric tons per 1 ha 1§ -30 30-4d5 45~ 90
Degree of pollution of
irrigation water ( ratio of
content of toxic chemicals to
their allowed concentration) 1.0 -6.0 6.0-11.0 >11.0

The criteria for assessment of salinization

In "The World Atlas of Desertification” (1992) boundaries

of arid lands are delineated by the Aridity Index (Al)

calculated by the equation :
Al = P/PET

where : P - precipitations, in millimeters

PET - potential evapotranspiration, in millimeters

The zonation of arid lands by AI was done in the Atlas

by the following criteria:
- Hyperarid lands (P/PET<0.05)
- Arid lands (0.05<P/PET<0.20)
- Semiarid lands (0.20<P/PET<0.50)
- Dry sub-humid lands (0.50<P/PET<0.65)

Classification of the drylands of Asia
( N. Kharin, G. Kalenov, V. Volovik, 1993)

Semi-arid lands, low and high plains with
precipitation 250 — 400 mm/year, with semi-desert
shailow soils and semi-desert vegetation,

Arid

precipitation 250 - 50 mm/year, with desert soils and

Il ands, low and high plains with
desert vegetation, )

Extra-arid lands,low and high plains with
precipitation lcss than 30 mm/year with fragments of

primitive soils and sparse desert vegetation.
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Aral Sea : Change in Water Depth
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Global environmental change research

! Globa! Databases

Data needs
!
Many projects of global data production &

missions of earth observations

l Sllollejle]]e Themat: ¢
Rather independent, Less integrated

\
Needs
- to survey existing global datasets /databases
and to observe their trend, £ ¥
- to identify obstacles in global datasets/databases Generie
and their usage, and
- to find the better solutions to remove these

3 ) k3
obstacles.
Global Environmental Databases
International Soci ety for - Present Situation; Future Directions -
Ph Otog ram metry and Remote SenSI ng Edited by Ryutaro Tateishi and David Hastings
(ISPRS) Published by the ISPRS WG IV/6 (1996-2000)
Contents

- Established in 1910 as the International :
SOClety for Photogrammetry(lsp) Chapter 1 Introduction Karen D. Kline -

Part1 THEMATIC DOMAINS

- Renamed in 1980 from ISP to ISPRS

Chapter 2 A Reference Framework for Global Environmentai Data

- 100 Ordinary Member K. Eric Anderson
Chapter 3 Topographic Data David A. Hastings

- 7 Commissions Chapter 4 Oceanographic Data Ben Searle

- Approximately 50 Working Group Chapter 5 Large-Area Land Cover Characterization  Tom Loveland

7 WG in each Commission
Chapter 6 Biodiversity Data and Information Chandra Prasad Giri

- ISPRS Congress in the Olympic year, the
next Congress is 2004 in Istanbul, Turkey

Chapter 7 Soil Resources Information Freddy Nachtergaele

Chapter 8 Hydrological Data Iyyaoki V. Murali Krishna

- The WG [V/8 (2000 - 2004) on Global
Environmental Databases is publishing a
series of books on "Global Environmental Chapter 9 Geometric Registration, Ground Control Points and

Databases" Co-ordinate Systems Ian Dowman

Part2 CROSS-CUTTING ISSUES

Chapter 10 Discovering and Using Global Databases  Lota M. Oisen



Global Environmental Databases
- Present Situation; Future Directions -

US$30.00
Copies of this book are available from:

Geocarto International Centre
G.P.O. Box 4122, Hong Kong
Tel: +852-2546-4262 Fax: +852-2559-3419
Email: geocarto@geocarto.com

Global Environmental Databases Land cover characterization

5 LARGE-AREA LAND COVER
CHARACTERIZATION

Thomas R. Loveland, John E. Estes,
Timothy W. Foresman, Joseph Scepan,
Karen D. Kline and Jeffrey Hemphill

1. INTRODUCTION

the international focus on global environmental change.

research and the corresponding data needs.

while land cover data are the single most important and
universally used terrestrial dataset, land cover data did not
exist on a coherent long-term basis (IGBP, 1990).

factors that helped trigger the progress in land cover
characterization.

- global environmental change requirements

- low-cost AVHRR Landsat data

- rapid advances in environmental modeling throughout the
1990s

2. ROLE OF LAND COVER IN ENVIRONMENTAL
RESEARCH

Land cover data are used to partition the landscape into
geographic units corresponding to a broad suite of
environmental parameters, such as

surface ronghness,

albedo,

34 —

Global Environmental Databases Vol.2

- Present Situation; Future Pirections -
Part 1 Thematic domains

- climatic data

- cryospheric data

- socio-economic data

- population / urban

- livestock data

- land use data

- land cover - biophysical parameters
- others

Part 2 Cross-cutting issues

- spatial representation / map projection
- quality control / validation

- data archiving / distribution

- spatial information infrastructure

- terrabyte technologies

- remote sensing data

- cultural bias

- others

Recruit convenors: Nov. 2000 (contact Tateishi)
Publish:- the end of 2001

Global Environmental Databases Land caver characterization

latent and sensible heat flux, and

associated biogeochemical processes and cycles.
habitat condition that relates to biodiversity and
other biogeographic phenomena.

Land surface parameterization models such as

Simple Biosphere Model (SiB) by Sellers et al., (1986)
and

Biosphere Atmosphere Transfer Scheme (BATS) by
Dickinson et al. (1986)

Land cover data are used to parameterize land surface
boundary condition fluxes of energy, moisture, and
momentum associated with climate models.

Bi hemical P
community composition or vegetation types
(e.g., the CENTURY model; BIOME-BGC)

Net Primary Productivi

3. RECENTLARGE-AREA LAND COVER STUDIES
3.1 Coarse Resolution Land Cover Characterization

Loveland et al. (1991)
a detailed land cover characteristics database of the United States
using 1990 monthly NDVI composites.

Cihlar, et al. (1996)
a 6-month sequence of AVHRR composites data, transformed
using principal components analysis, to map Canada land cover.

2




Giobal Environmental Databases

Stone et. al. 1994
South America by 34 1-km AVHRR single date scenes and a
three-year AVHRR GVI dataset (16-km)

Land cover characterization

Friedl et al. (2000)
North America based on 1995 AVHRR composites.

Gaston, et al., (1994)
the former Soviet Union using a 4-year set of AVHRR GVI data.

The first AVHRR 1-km Asia land cover dataset

by the Land Cover Working Group of the Asian Association on
Remote Sensing and Chiba University (Tateishi et al., 1999; Wen
et al., 2000).

The Pan European Land Use and Land Cover Monitoring
(PELCOM) project
1-km 1992-1994 multi-temporal AVHRR (Miicher et al., 1998).

Lloyd (1990)
Global scale mapping of land cover
using multi-date AVHRR GV1

Defries and Townshend (1994)

monthly averages of GAC AVHRR data resampled to

one degree cells.

a supervised maximum likelihood classification based on six
months of 1994 AVHRR-NDVIL.

The University of Maryland team

a global training dataset derived from approximately 200
Landsat MSS and TM, and the Linear Imaging Self-Scanning
Sensor (Defries, 1998).

A supervised classification methodology with a decision tree

35

Global Environmentai Databases

4. FUTURE DIRECTIONS

Land cover characterization

In order to meet future challenges, we believe that the
philosophy for the next generation of land cover products is
“globally consistent and locally relevant data”.

toward the development of user driven land cover
datasets.

Regardless of approach, it is likely that future large-area
land cover initiatives will be based on:

(1) data independence;

(2) use and reuse of land cover knowledge; and

(3) generation of quantitative landscape variables (e.g.,
fraction of absorbed photosynthetically active radiation,
leaf area index, canopy density) for both direct use in
applications, and as inputs to the refinement of land cover
classifications.

An improved strategy should also focus on quantifying
key landscape variables that are critical for both
biophysical parameterization and for forming specific
land cover classes. For example, percent tree cover.

need to be based on libraries of reference data that can be used
in a variety of classification strategies (i.e., supervised,
unsupervised) to calibrate, train, label, and validate land cover
data, including both thematic and quantitative variables. This
library of reference sites must provide information on traditional
floristic and physiognomic land cover attributes, land use
practices, and key biophysical phenological variables.
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Albedo at AKANUMA
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Ground watet tevel {cm)

Precipitation & ground water level (1999)
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GWL data were provided by T. Incue, Hokkaido Univ.

Nocturnal CO, flux at AKANUMA
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Estimated seasonal trend of CO, flux
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Site Peried (days) CO, budget Literature
gcm?)
Fen. Minnesota May-Oct. (145) +71{dry) Shurpali etal. (1995)
-32 (wet)
Boreal fen, Saskatchewan May-Oct. (141) -88 Suyker et al. (1997}
Boreal fen, Mantoba May-Sep. (124) +31 Lafleur et al. (1997)
Busheg Mira (Akanurna) duna piov 1130y IR0 This study

Inland aretic tundra®, Alaska May-Sep. (101)  -66~-100 Harazono etal. (1998)
Arctic coastal tundra”, Alaska  June-Aug. ( 93) .164 Ota et al. {2000)

1) Wet sedge tundra
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Daily budget of CO, and CH,
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GPS
- System for measuring average wind speed and wind direction and air temperature

M INSTALLED DEVICES

respect to flight direction and vertical components of wind spead

Infrared radiometer thermometer

- System for measuring high response fluctuations of the horizontal, longitudinal with

- High response temperature sensor for measuring temperature fiuctuations
- High response humidity sensor for measuring water vapor fluctuations

- High response closed-path CO,/H,0 gas analyzer

- Device for measuring dew-point temperature
- TEAC recorder

List of Available Spectral Data observed by Airborne and
Surface Observations

Spectral observation {350-2,500nm) was carried out using 2 sets of FieldSpec
FR at aircraft and surface (for the white ).The i
rate of the spectral was 10 seconds {airtbome) and 1 minute (surface).

Aprii 24
May 01

May 09
May 12

May 20
June 01
June 05
June 09

June 19

airborne 09:32 — 14:53 (1,493)
surface 08:56 — 14:44 (284) Spasskaya Pad

airborne 09:15 — 14:12 (1,688)
surface 08:59 — 15:43 {395) Spasskaya Pad

airborne 09:21 — 14:12 (1,598)
surface 09:00 — 15:31 (313) Spasskaya Pad

airborne 09:18 — 14:12 (1,625)
surface 08:47 — 15:04 (325) Spasskaya Pad

airbome 09:22 — 14:10 (1,584}
surface 08:50 — 15:15 (316) Spasskaya Pad

airborne 09:23 — 14:07 (1,557)
surface - none (Spasskaya Pad)

airborne 09:18 — 13:51 (1,496)
surface 09:11 — 14:56 (320) IBPC building

airborne 08:20 — 13:49 (1,460)
surface 08:40 — 14:37 (320) IBPC building

airborne 09:24 — 13:56 (1,546)
surface 08:37 — 14:29 {336) Spasskaya Pad

Total of airborne measurement: 14,047 samples
Total of surface measurement: 2,609 samples
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Video Record List by Airborne Observation

Video images were taken by SONY TRV-900 with no interlace mode
on MiniDV video cartridge{60min/1-cartridge). The video camera
was set at the aircraft bottom directing vertically downward.

Aprit24  09:27 — 15:02 (6 cartridge: 5h 35m)*

May 01 09:10 — 14:22 (5 cartridge: Sh 12m)*

May 09 09:23 — 14:23 (5 cartridge: 5h 00m)*

May 12 09:10 ~— 14:23 (5 cartridge: Sh 13m)*

May20 09:13 — 12:22, 13:25 — 14:23 {4 cartridge: 4h 07m)*
June 01 09:15 — 14:17 (5 cartridge: 5h 02m)

June 05 09:10 — 14:01 (5 cartridge: 4h 51m)*

June 09 09:09 — 13:53 (5 cantridge: 4h 50m)*

June 19 09:15 — 14:06 (5 cartridge: 4h 51m)

Total: 44h 41m

*Video images from aircraft window are available.
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Clear Sky Ratio (%)

left riverine right average
April 24 96.8 100.0 100.0 98.9
May 1 100.0 100.0 95.7 97.7
May 12 100.0 100.0 98.7 99.4
May 20 43.4 91.4 30.8 49.0
June 5 57.4 84.6 48.9 60.9
June 19 84.4 100.0 100.0 96.0
Average 78.9 97.7 81.5 84.2
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arid profile sketches of the flux footprint function [
for a tower-based flux measurement. -
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SatlAN (SATellita Image Archive for Network) Home Page 172 R—=2

% Images from NOAA Emvironmental Satellites
+ The Latest Quicklook Image (about S50KB)
< Archived Quickiook Images

+ Search for Quicklook Images

+ Archived Geomatrically Corrected Temperature Images (JAPAN)

+ Archived Geometrically Corrected Waekly NDVI Images (JAPAN)

Images from Geostationary Meteorological

Satellite

< The Latest Quicklook Image (about 100KB)
< Archived Quicklook Images

< Archived lmages Around Japan

http:/ /komagome.tki.iis.u-tokyo.ac.jp/SatIAN/ 2000/12/11

P

Satellite Image Receiving, Processing and Archiving System (/3 X—

Satellite Image Receiving, Processing and
Archiving System

&

Supporting Satellites
« NOAA Environmental vSatelIites

+ Geostationary Meteorological Satellites (GMS)
« SeaWiFS (Currently Not Available)

System Organization

Otem array
I TEN

.llnul-u-.\

[STperee

<008 4 1LoRoon

b

Corwes ¢ umpmr SPBRA

rgs /h tkLiis.u-tokyo.ac jp/C Env/SatSys—E htmi 2000/12/11




Satellite Image Receiving, Processing and Archiving System

AL PN 3PS
1asmma)

Receiving Syséem

« NOAA HRPT
o 2.4m Parabolic Refrector Antenna (Dundee Satellite Systems)
o IBM PC Compat. for Antenna Control
o SPARCstation 5 for HRPT Data Ingestion

« GMS S-VISSR

o 3.7m Parabolic Refrector Antenna (Dundee Satellite Systems)|
o SPARCstation 5 for S-VISSR Data Ingestion

Processing System

« Convex Exemplar SPRP/XA
« 1BM 9076 SP-2

Archiving System

« File Server
o SUN Enterprise 6500 (8CPUs, 2G8B Memory)

« Disk Array
o SUN Enterprise Network Array AS000 (127GB = 3)
o SPARCstorage Array (3J0GB * 3 + 60GB x 2)
o_Hitachi A-6511 (34GB + 17GB)
o Hitachi A-6531 (60GB * 3)

« Tape Juke Box -
o D3 Tape Juke Box (40TB * 3) (StorageTek)
o 8mm Tape Juke Box (1TB * 2 + 2TB * 4) (NCL Communication)
o D1 Tape Juke Box {2.3TB} (Sony}

+ Hierarchical Storage Management Software
o VERITAS HSM

Network

« ATM (156Mbps)
« CDDI {100Mbps)
« ISON (1.5Mbps)
« Ethernet (100Mbps.10Mbps)

Covarage Area by IS HRPT Ground Station

http://komagome.tkliis.u~tokyo.acjp/ CompEnv/SatSys-E.html 2000/12/11

gopher tkliis.u—tokyoc.acjp @ Gopher Jb— 11 R

gopher.tkliis.u-tokyo.ac.jp @ Gopher JL—F

L7 + Y The Beginning of January
L2~y The Middle of January
L2 kY The End of Janvary

L2 + 4 The Beginning of February
L2 ~1) The Middle of February
L% k1) The End of February

L2 kY The Beginning of March
L2 Y The Middle of March

L2 b4 The End of March

L& &Y The Beginning of April
L2 ~Y The Middle of April

L2 Y The End of April

L7 + Y The Begianing of May

L kU The Middle of May

Lo kY The End of May

L2 k1) The Beginning of June
L4 bY The Middle of June

L2 b1 The End of June

L2~ 4 The Beginning of Jyly
L2 kY The Middle of July

L2 &y The End of July

L2 k1) The Beginning of August
L2 Y The Middle of August

L2 b1 The End of August

L7 by The Baginning of September
L2 kY The Middle of September
L7 kY The End of September

L o ~v) The Beginning of October
L7 &1 The Middle of October

L 27 b1 The End of October

L7 b4 The Begianing of November
L2 by The Middla of November
L2 kU The End of November
L2+ The Beginning of December
L2 +Y The Middle of December

01/11/2000 07:525 &%
01/21/2000 07:52F &7
02/01/2000 08:00%F 7
02/11/2000 07:525 4
02/21/2000 07:524F &}
03/01/2000 07:595 A
03/13/2000 07: 1451k
03/21/2000, 07: 5275
04/03/2000 10:495F 1%
04/11/2000 075250
04/21/2000 07:515F8)
05/01/2000 07:58F &
05/11/2000 075154
05/22/2000 11:26% %
06/01/2000 07:59F®
06/11/2000 07:35F %)
06/21/2000 07:51F &)
07/01/2000 07:525- W)
07/11/2000 07:525- )
07/21/2000 07:515F /)
08/01/2000 07519 )
08/1172000 07:52F®
08/21/2000 07:51%F &
0970172000 07:545F %)
09/11/2000 07.52F /)
09/21/2000 07:51F W
10/01/2000 07:529#%
10/11/2000 07:52F#F
10/21/2000 07:525-#7
11/01/2000 07:545 &)
/1172000 07:515F
1172172000 07:52F #i
12/01/2000 07:525 #1
12/11/2000 07:925 %)
12/11/2000 05:59%F ik

W

LSS SESSEe)
A A A AAAAA AAALAAAALAAAAAARAARL A DDA

gopher.//gopher.tkiiis.u=tokyo.ac jp/ 1 1/lmages/GMS_Japan Images/2000%09%09%28 2000/12/11

Satellite [mage Raceiving, Processing and Archiving System

Received Images
. Quicklgok Images

nemoto@tkl.iis.u-tokyo.ac.p

http://komagome.tkliis.u-tokyo.ac jp/CompEnv/SatSys-E.htmi

/3 R—=3

2000/12/11t
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gopher://gopher.tkliis.u—tokyo.ac jp/19/Images/GMS _J../GMS50001 0100%09%09%2

2000/12/11



NOAA HRPT Image Infomation

+Satellite Name
NOAA-12
+Date and Time
Dec 11 2000 $:07PM - Dec 11 2000 5:19PM (JST)
+Direction
Ascending .
»Qriginal File
AH12121100080557 (118818260 Bytes)
«Receiving Station
IIS : Institute of Industrial Science, University of Tokyo (Tokyo. Japan)
+ Quicklook Image

http:/ /komagome.tkliis.u—tokyo.acjp/ SatlAN/cgi-bin/nph—noaa-info-latest

NOAA HRPT Image Searcher

Input date and time.

2000/12/11

Year
1999

Month
2

Day

Hour
10-16
Time Zone
IST UT
Satellite Name
NOAA-

Observed Point
Latitude (deg.)

Longitude (deg.)

Click to retrieve,
here

NOAA HRPT Image List

Click 10 retrieve.
here

Click 10 reset.
here

Feb | 1999 12:49PM (JST)
Feb 1 1999 2:27PM (IST)
Feb | 1999 4:32PM (IST)
Feb 2 1999 12:38PM (IST)
Feb 2 1999 2:16PM (JST)
Feb 2 1999 4:10PM (JST)
Feb 3 1999 12:28PM (IST;
Feb 3 1999 2:05PM (JST)
Feb 3 1999 3:49PM (JST)
Feb 4 1999 1:53PM (JST)
Feb 4 1999 3:36PM (IST)
Feb 5 1999 1:42PM (IST)
Feb 5 1999-3:08PM (JST)
Feb 5 1999 3:24PM (IST)
Feb 5 1999 4:43PM (IST)
Feb 6 1999 1:32PM (IST)
Feb 6 1999 3:13PM (JST)
Feb 6 1999 4:21PM (JST)

81

GMS VISSR Image Infomation

<Sateilite Name

GMS-5
#Date and Time

Mar 14 1999 6:00PM (UST)
‘JO0riginal File

GMS599031409 (5862400 + 5862400 + 5862400 + 5862400 + 84418560 Bytes)

< Quicklock Image

1999

www—admin@tkliis.u~tokyo.acjp

httpi//komagome.tkliis.u—tokyo/ SatlAN/ cgi~bin/nph—gms—info-latest

SatlAN (SATaellits Image Archive for Network) Home Page

< Movie of last 24 hours (about 300KB)
W Movie of last 7 days (about 600KB)

99/03/14

2/2 R=

Descriptions

‘@ Satellite Image Recsiving and Processing System

‘4 Quicklook [mage -

Other WWW. Servers

@ NOAA (National Oceanic and Atmospheric Administration)
Z Globai Land 1-KM AVHRR Data Set Project

4 Japan Meteorological Agency

J SeaWiFS Project

www—admin@tkl iis.u—tokyo.acjp

Leams s "-omagoma.tkl.iisu—tok‘yo/SadAN/We!comeh(ml

99/03/14
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2000712711

fite://E:¥Desktop Folder¥ B FH¥NOAA {2 FiF¥bangkok.gif

11 R=%
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1. RIERFETOREEGT - N - ABROEZER

(1) 1988 F - HILAZEBEMTNOAADNZIZMAME
1990 & - RiILBRT—F X—X (TIDAS) DLH

(2) 1996 % - RIKEARHER Y5 -TNOAADZEHA
- BAE®RT— 9 X—X (JAIDAS) DM

(3) 1999 F - FIKPHIATS7HRLE I —DOEERERRARO—REL T,
OL7HE7FAFI-OXYTXHMTNOAADR(F LS
F—SERORE
CORYTFERT - R—R. EXINERT-IRX—IADOLH

(4) 20008 - BIKRPHEATSTHELY 7 -DEBRERMARO—EELL T,
TSAAKETRELENOAADNET— 7 ERRA

(5) 2001 F - |ILKZ/ 7EGKT—FX—-XDLHFE

FE18 1988 E~1995F BEMEAHONFREEFLELTE [RIE~ER
F—sR-HER) D—RIATLDIEE

2 1996 E£~1998 F KBHFHBEL I — 2P LETEHVRATLAORE

#3H 1999 F~2000 F Fit7 D7 HMEL Y7 —ERLLTIEARERFER

~EH

3. EitKZTO—RZYDEHEERT -IDT—FE

£ —H3YOTF—FUBEDHE (GB)

B | F—48 . Z5E4EE FrES
=18 05 BEMRMTORET—% Mini
BW2H| 1.5 KEHEREI—TOREE wSs
=3I 4.0: FLFOTHREFY— (25GB) | PC

2. RItARETOHBEKRT I X—ADFARE

& BFXE{KT-F~—2R

F E AT BRI ES w =
1993 (H5) 2,384 TIDAS
1994 (H6) 7,834
1995 (H7) 26,907 JAIDAS
1996 (H8) 42,776
1997 (H9) 80,772
1998 (H10) 74,241
1999 (H11) 130,467

4. HIEKRZERETZ STHEL S —TD/ 7Tt

AF—=V 1 FEBTF—-FORE
EF-FLLTORE -FH. T—9BE. TNEAS—DD
HEHEDERTH 5.

RF—T 2 F— B
EEF—-FERLEEN. TOT—FRIFEDHDOH, ThE
NDTI1A ) F4—2ERTE. ENEHLRBTLHET S,

AF— 3 HMBRHEZENHR
FAR BEMERONINEREOL I RBEART — 75 L
ELTHIELAEF— B EHANTONE AT -V TH S,
HtAETHYYE. TV~ aliE SHRAROBT. T
ORI ETHRBREN SRS 5.

AF—V4: AM -BE- Xt £EESOAMOESRLOBDI ERHA

THEHA

Et D) TTF-IEHATIRERELT.ZOAT—
CERZFEEE L. FOSKLICET T ZRITHRERDER
L, #ewymdn. EROLETELT LS,

ELakn, PECHADD 0EBENTF—YUBTED LD
BRI eATENMDEERMEREL TN S,
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(1) BARERT—FN—2 (1) ELKZ/ 7EGRT — 5§ R~ RAOM#E & Rtk 0EA
(2) IRUZE{T—FX—2R ) BEA 75 L LTOEEEKROERRRZEEFDOZE
(3) EVINERT—FX—R 3) ERARAREEN LEBEF— S DEE LN
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T305-8601 DUSHBEE2-1-2 (mkoda@affre.go.ip)
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Daily Summary

Each unit () represents 150 requests for pages or part thereof.

day: reqgs: pages:

Sun; 919:  248: =
Mon: 8956: 3446:

Tue: 15300: 5S47€:

Ved: 9885: 3703:

Thu: 9389: 3461:

Fri: 11076: 3773:

Sat: 2218: 7107 o

Masatwite hodania
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bhe: t!q! pagent

o: 127 1442 ——

1:  J0S5: 105: -

Tio296: 80 —

3: 220: , 46: a

i oM 88 —

5 ad: 181 —

51 SO7: 1207 =

7 5681 1807 ———

B: 154S5: 522 cmemm—

9: 3520: 12562

10: 5615: z068:

115 85S38:  2086:

12: 3086: 9821

13: 3297 1303:

La: 3691: 1491

15: 5274: 1852:

16: 7016 2003:

17: 5387 2227

181 2048 582:

195 19761 4851 e

20 1915 73):

21 2638: 923

22: 634: 165! avwe

23: 651: 190 e
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" Domain Report

oo s b dns o mmre 40

regs: sbytes: domain

: .Jp (Japan)

b
o
o
[w]
~J
\
[~
[=]
~
-

9983 8.50%: [unresolved numerical addresses)

430: 0.18%: .th (Thailand)
371: 0.16%: .net (Network)

103: 0.06%: .gov (USA Government)

58: 0.02%: .au (Australia)

41: 0.02%: .com (Commercial)

61 0.02%: .id (Indonesia)

54 0.01%: .ph (Philippines)

33: : .es (Spain)

2: : {domain not given]

lasativont bankuna

@ . www.allre.go. jp/agropedin
" Organisation Report

reqs: xbytes: organisacion

: atfrc.go.jp N

33
~3
tn
0
o
=3
w
-~
-
-

9983 8.50%: [unresolved numerical addresses)
31880 6.22%: nhe.co.jp

1822 0.80%: ocn.ne.jp

1804 1.04%: jafic.or.jp

1554: 1.40%: yamanashi.ac.}p
1331 3.50%: ehime-iinet.or.jp
§78: 0.34%: 1-porct.ne.jp

S12 0.32%: nec.co.ip

702 4.54%: nao.ac.]jp

495: 0.21%: mesh.ad.)p

419 0.18%: nectec.or.th

382: 0.19%: prerf.rukushima.3jp
333: ¢ u-tokyo.ac.jp

Mo

“asamuu hodaing

§ i D&E www.allre.go.jp/agropedic/
Aoty ~

. File Type Report

regs: j(bytes: directory

208: 69.28%: /order/
42795: 29.15%: /S1IDaB/
14554 : 1.53%: /browuse/

F— MLUTEN

www.affre.go.jp/agropedia/

" File Size Report

size: reqgs: %bytes:

0: 17841:

1b~ 10b: S5:
11b~ 100b: 1:

101ib- 1kb: 6198: L13%:

0
1kb~ 10kb: 23298: 3.36%:
10kb-100kb: 7214: 8.59%:
100kb- 1Mb: 3131: 19.04%:
1Mb- 10Mb: i8: 1.92%:
10Mb~100Hb: 31: 45.59%:
100Mb- 1Gb: 6: 21.37%:
“lasainuni Kodama I“\_/l', { [_. :>
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URL: http://ceres.cr.chiba-u.ac.jp:8080/




