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Dr. Jonson Lunban Gaol

Used CCAR operational NRT
products in his research.

As a post doc visited
CCAR/Univ. of Colorado for
3 months from Nov 2004 to
Feb 2005 using a grant from
the Partnership for

Observation of the Global
Oceans (POGO).

Performed altimetry and
ocean color studies of
Indonesian tuna fisheries
while at CCAR.
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Our APN 2010 Project: May 17-24, 2010

Title: Increasing Capacity of Local Scientists for Climate Change
Impact and Vulnerability Assessments in Indonesia

Archipelagos: Training in In-Situ/Satellite Sea Level
Measurements

Project Leader: Dr. Jonson Lumban Gaol
Location: IPB International Convention Center, Bogor, Indonesia

Number of Participants: 29

Indonesian Agencies Represented (6): Pelabuhan Ratu, Subang,
Maluku Regional Development Agencies, Indonesia Survey and
Mapping Coordinating Agency, Ministry of Marine Affairs,
Bangka Belitung Marine and Fisheries Agency

Indonesian Universities Represented (12): Unijoyo, Mulawarman,
Diponegoro, Palangkaraya, Unpatti, Haluoleo, Riau,
Hasanuddin, Papua, Bung Hatta, Unijoyo, Bogor
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Asia Pacific Network for Global Change Research

The Asia Pacific Network (APN) for Global Change Research:

Considering the urgent needs of developing countries that are
particularly vulnerable to the adverse effects of climate
change, the Asia Pacific Network (APN) for Global Change
Research, with support from the Ministry of the Environment,
Japan, conducted 7 projects in developing nations in the Asia
Pacific region in 2010.

These were funded by the Scientific Capacity Development for
Climate Impact and Vulnerability Assessments (SCBCIA)
Capacity Development Programme (CAPaBLE).
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Other 2010 APN SCBCIA/CAPaBLE Projects

Thailand - Climate Change Vulnerability Assessment and Urban
Development Planning for Asian Coastal Cities

Philippines - Capacity Development on Integration of Science and Local
Knowledge for Climate Change Impacts and Vulnerability Assessments
Climate

Pakistan - Change in Eastern Himalayas: Advancing Community-Based
Scientific Capacity to Support Climate Change Adaptation

Viet Nam - Building Research Capacity on Assessing Community Livelihood
Vulnerability to Climate Change Impacts inCentral Viet Nam and the
Mekong River Delta

Viet Nam - Capacity Development for Adaptation to Climate Change in the
Rural Coastal Zone of Viet Nam

Pakistan Capacity Development of the Scientific Community for Assessing the
Health Impacts of Climate

Colorado Center for Astrodynamics Research Ocean Surface Topography Science Team Meeting
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synthesis of APN Adaptation Activities
in the Asia-Pacific Region: Responding to
Challenges in Climate Impacts and Adaptation

sments to plan and
B plation strategles are
lacki mg, in many areas

* Dewploping countries lack human and inctitutional
~apacity to plan and adopt such strategi

et r atioms
into national policy and plans need to be established/

strengthened and d among mations and regi

The APN, which is a netwark of 22 member
governments in the Asia Pacific region
supports research and capacity
development activities that respond to the
challenges of global environmental change.

—)

data

Formulation and application

implementation
of adaptation
strategies, plans
and programmes

= Awareness raising
+ Skillsfcapacity development

Synthesis: APN Bulletin 2010-06-Mo. 3

VULNERABLE sectors
Agriculture, Fisheries, Water (floods and drought),
Forest, Health and Social Welfare,
Transportation, Coastal Zones, Mangroves amd
Miaritime Resources

= Research planning/scaping activities

= Synthesis activities

= Analysis of existing research

= Development of policy products such as
integrated assessments, impact and
vulnerability assessments, climate models, ete.

Since its launch, the APN has
supported around 30 projects
on climate impacts and
adaptation...

...and has
provided
approxlmatelv
USS 2 million
for researeh and

= Symposia/fora capacity
= Dissemination activities:

deve!ﬂpment

The APN’s vision is to enable countries in the region to

successfully address global change challenges through science-

based response strategies and measures, efffective science and policy
linkages, and scientific capocity development. It supports research and
activities from data generation to data sharing and dota application.

CAPaBLE S

CIAZ009-01-SNIDVO NGS:
Climate Chamge Vulnerability
Assessment and Urban
Development Planning far
Asian Coastal Cities; Praject
Leader: Dr. Anond
SNIDAMONGS,

ClA2003-02-PULHIN: Capacity
Development on Integration
of Science and Local
Knowledge for Climate
Change Impacts and
Vulnerability Assessments;
Project Leader: Dr. Juan
PULHIN,

ClA2005-03-LUN: Climate
Change In Eastern Himalayas:
Advancing Community-Based
Scientific Capacity to Support
Climate Change Adaptation;
Project Leader: Dr. Yin LUN,

CIA2009-00-GAOL: Increasing
Capacity of Local Sclentists for
Climate Change Impact and
Vulnerability Assessments in
Indonesia Archipelagos:
Tralning in In-SituySatellite
Sea Level Measurements;
Project Leader: Dr. Janson
Lumban GADL,

ClAZD03-05-AITPRAPHAIL
Building Research Capacity on
Asse=sing Community
Livelihood Vulnarability to
Climate Change Impacts in
Central Viet Nam and the
Makong River Dalta; Project
Leader: Or. Somrudes
JITPRAPHAIL,

CIA2009-06-DUC: Capacity
Development for Adaptation
to Climate Change in the
Rural Coastal Zone of Vet
Marm; Project Leader: Or. Do
Mink DUC,

CIA2009-07-LOTIA: Capacity
Development of the Scientific
Community for Assessing the
Health Impacts of Climate
Change; Project Leader: Me.
Hina LOTIA,

Synthesis: APN Bulletin
2010-06-Na. 3

ng the urgent needs of developing countries that are particularly
the adwverse effects of climate change, the
Environment, lapan, are

APN, with support from the N
conducting 7 projects in developing nations in the region under
the Scientific Capacity Development for Climate Impact and Vulnerability Assessments
(SCBCIA) of its Capacity Development Programme, CAPaBLE.

These projects Tocus on scientific capacity development in Impact and
wilnerability assessments at the scientific, user, policy and community levels.

Project Highlights

Sample
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Hands-on
training on
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SimdCLIM for
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scientists

|w Farticipants working on the computer to
process sea level data and Coastal
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Reconstructed sea level trends
using tide gauges and satellita
altimetry in Indomesia

Focus group discussions in the community in the Mekong River Delta as part of
assessmeent on key climate concerms and climate change awareness

Key concemns of
climate change and
threat in Mekong River
Delta in 2030s

vulnerable to
imistry of the

Ongoing and Future Activities

# Short course on "Reduction of Risks due to Climate Change in the Coastal Zona" for local

coastal zone managers in Viet Mam
* International Workshop on "Climate Change Yulr
Urban iDeveloprment Planning for Asian Coastal Cities

I'-EC-IMV Assessment and
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n Southeast Asia to use SimCLIM in such assessment.
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= Conference to present re
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= InifiaT Training and Scoping Workehop Engaging res=archers on Cimate change Impact and
risk, valnerability and ad aptation assessments in Mekong River Delta and Cantral Region of

Viet Nam

imu/Satellite Sea Level

= Training course on “Coastal Engineering and Vulnerability Assessmeant” for experts and

practitioners to share and dis

Viet Nam

= Capacity building for analysing and evaluating the corresponding impacts of climate change
on human health, islamabad, Pakistan

seminate experiences of lapanese and Yietnamese experts in




Workshop Goals

The goals of the workshop were to train the participants on:

» How sea level measurements are made using tide gauges and
satellite altimeters.

» How to assess coastal vulnerability to sea level rise using a
coastal vulnerability index (CVI).

After training, participant are conducting case studies In their

respective regions and the results will be presented at a
workshop in October 2010.

FACT:
There are 1600 inhabited islands in the Indonesian Archipelago!
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CVI mapping with GIS Software

The CVI was mapped using GIS software to assess the relative
vulnerability of the coast to future sea-level rise.

Six variables strongly influence coastal evolution:
» rate of relative sea level rise

» mean tidal range

» mean wave height

» geomorphology
» regional coastal slope
» shoreline change rates

University of Colorado at Boulder Lisbon, Portugal 19 October 2010
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AVISO Sea Level Trends: 1993-2008

AVISO Sea Level Trends 1993-2008

Trend (mm/yr)
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CCAR Reconstructed Sea Level Trends: 1950-2009

Reconstructed Sea Level Trends 1950-2010
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HYCOM Model vs. CSEOF Regional Trends 1961-2008

Spatial variation of
trend for the Indian
Ocean from 1961-
2008 for HYCOM
SLA (Han et al,
2010).

Latitude

Lnpuad Jsad saulawiuasy

Spatial variation of
trend from 1961-2008
for the Indian Ocean
computed from
CSEOF
reconstruction.

Lattuce
Arpusa sad siEEwguan

Longituds
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|_ecturers and Topics

» Prof. Mulia Purba, IPB University, Indonesia, “Shoreline
change rates and coastal vulnerability”

» Prof. Seichi Saitoh, Hokkaido University, Japan, “The impact
of climate change toward sustainable fisheries and
aquaculture development™

» Dr. Parluhutan Manurung, “Indonesian Tide Gauge Network

and Real-time Monitoring of Sea Level for Tsunami
Detection”

Additional lecturers from Indonesia were: Dr. Alan Koropitan,
Dr. Ivonne Rajawane, Dr. Bisman Nababan, Dr. Henry
Manik, and Dr. Jonson Lumban Gaol.

Colorado Center for Astrodynamics Research Ocean Surface Topography Science Team Meeting
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Satellite Altimetry Lectures
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Science Lecture Topics

A total of six topics followed by Matlab exercise labs were given
over the course of three days.

A Brief Introduction to Altimetry
Altimeter Range Corrections

Mesoscale Monitoring and Gulf of Mexico
Kelvin and Rossby Weaves

Sea Level Reconstruction

Large Scale Coupled Ocean Atmosphere Oscillations: El
Nifio Southern Oscillation and the Indian Ocean Dipole

Colorado Center for Astrodynamics Research Ocean Surface Topography Science Team Meeting
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ecture 1: A Brief Introduction to Altimetry

How an Altimeter Works

History of Altimetry

» Skylab through OSTM
» Agency, mission, time period, orbit, measurement precision, and accuracy.

Applications
» Geodetic
» Oceanographic
» Cryosphere

Orbit Selection/Mission Design
» Sampling: Repeat and non-repeat.
» Inclination/Coverage
» Multi-satellite missions

Colorado Center for Astrodynamics Research Ocean Surface Topography Science Team Meeting
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ecture 2: Altimeter Range Corrections

Altimeter range corrections are grouped as follows:

» Atmospheric Refraction Corrections
» Sea-State Bias Corrections

» External Geophysical Corrections

» Instrument Corrections

1987 WOCE/NASA Altimeter Algorithm Workshop Report
4
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Schematic Summary Corrections

———_ Satellite Orbit

/f_f
| Instrument Corrections
* tracker bias
= waveform sampler gain
calibration biases
« antenna gain pattern
* AGC attenuation
{ Atmospheric Refraction * Doppler shift
Corrections = range acceleration
« dry gases L+ R ° osqillator drift
« water vapor * pointing angle/sea state
= jonospheric electrons H :
| External Geophysical Adjustments
s = geoid height hg
Sea-State Bias [+ ocean tidal height hy
Corrections * atmospheric pressure loading h,
* EM bias
* skewness bias 1'
hd=h-hg- h-h,
— Sea Surface

TETTITET Bottom Topography
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CLS Radar Altimetry Tutorial

Radar Altimetry Tutorial -

Overview

Apolications

» Gendesy 8 geophvsics

o Oczan

o I8

+ Climate

+ Atmosohere, wind 8
WBVES

-

o Coastal

Data use cases

+ How |t woks
« Data fow

o Future tecinology
Imarovemants

Altimetry missions
o Posb i lsslores

« Cu-rent mssions
+ Future missions

= =

[ < | - [ A |A ] [ +Je http:/ /www.altimetry.info/ [Feacer | C] (O.' Coogla -_)

Home Sitemap Glossary Contacts

Radar Altimetry Tutorial

Predicting climate, monitoring mean sea level, river and lake levels, global warming, El Nifio and La Nifia events, marine currents and ocean circulation,
tides, geoid estimates, wind, wave and marine meteorclogy models, ice sheet topography and sea ice extent, etc. Radar altimetry can provide such a
wealth of information -- and more -- from its measurements.

This Radar Altimetry Tutorial describes apolications, examples (data use cases) and technicues, including standard data processing, as well as the various
satellite missiors that heve carried, are carrying or wil carry a radar alt meter orboarc, pus a range of altimetry oroducts (data, software and dosumentation).

A Basic Radar Altimetrv Toolbox is also available. This is a collection of tools and documents designed to facilitate the use of radar zltimetry data. It can read
most distributed radar altimeiry data, from ERS-1 & 2, Topex/Poseidon, Geosat Follow-on, Jason-1 and 2, Envsat to the Cryosat mission, and can oerform
processing end data editing, extraction of statistics, and visualisation of results.

Downloac ths tutorial in pdf (10.2 MB)

Products
» Product |Is
& Tonlhow .
F: :galil:atiurts Updates
+ Altimetry
= Toolbox Information within this tutorial has been last updated on April €, 2009.
Acknowleagements Upcates are made yearly. Mote that some information can therefere have changed by the time you will be reading this document.
Acknowledgments & contributors
This tutorial was produced by CLS under contract to ESA and CNES.
Citation
If using this tutorial, pease cite: &
Rosmorduc, V., J. Benveniste, Q. Lauret, C. Mahew, M. Milagm, N. Picot, Radar Altimetry Tutorial, J. Benveniste and N. Picot Ed., hitp:hwww_altimetry_irfo, 2009. -
=
http://www.altimetry.info Thanks!!
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Computer Laboratory and Lectures
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Matlab Labs: Sample Topics

Plotting ground tracks: 10-day, 17-day and 35 day repeats

Plotting 3-satellite sampling, coastlines and zooming on
Indonesia

Plotting bathymetry contours
Plotting tide gauge locations and finding closest altimeter pass
Matlab code for cycle times and dates

Loading and subsetting collinear SSHA files

Color visualization of along-track collinear files
Loading and plotting of gridded SSHA data.
Hovmueller plots for tracking Kelvin and Rossby waves.
EOF analysis

Colorado Center for Astrodynamics Research Ocean Surface Topography Science Team Meeting
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Sample plotcol.m plot
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Estimating Rate of Sea Level Rise

Digital estimates of the rate of sea level rise from AVISO MSLA
altimetry and the CCAR 1950—present reconstructed sea level In
the Indonesian region were supplied to the participants.

The procedure for reconstructing sea level has been implemented
using CSEOFs in place of the more conventional EOFs by Ph.D.
candidate Ben Hamlington at CCAR, Univ. of Colorado.

Compute CSEOF loading vectors (LVs) from satellite altimeter

record.

Calculate a weighted least-squares fit of the LVs to the tide
gauge data to compute the reconstructed PCs and time series.

Estimate global mean sea level from tide gauge data accounting
for sampling error of the sparse distribution of gauges.

Regional sea level rise is estimated from reconstructed time series.

Colorado Center for Astrodynamics Research Ocean Surface Topography Science Team Meeting
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Indonesia Region Sea Level Trends
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AVISO Sea Level Trends: 1993-2008

AVISO Sea Level Trends 1993-2008

Trend (mm/yr)
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Reconstructed Sea Level Trends: 1950-2009

Reconstructed Sea Level Trends 1950-2010
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Processing Sea Level and CVI
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2011 APN Proposal

Title: ""Reconstruction of Sea Level Change in South East Asia
(RESELECASEA) Waters Using Combined Coastal Sea Level
Data and Satellite Altimetry Data”

Project Leader: Dr. Parluhutan Manurung
Collaborators:
Dr. Hoang Son Tong, Institute of Oceanography, Vietham

Dr. Jonson Lumban Gaol, Bogor Agricultural Univ., Indonesia
Dr. Stefano Vignudelli, Italy
Dr. Bob Leben, CCAR, University of Colorado, USA
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Jakarta Tide Gauge Field Trip
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Dr. Parluhutan “Luhut” Manurung
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Old Tide Gauge Recorder
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Solar Panel
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Jakarta Tide Gauge
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Visit to Old Jakarta Harbor
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Up the gang plank ...
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... and we made It!

Colorado Center for Astrodynamics Research Ocean Surface Topography Science Team Meeting
¥ University of Colorado at Boulder Lisbon, Portugal 19 October 2010



| would like to thank the captain...
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... and APN ...

CERTIFICATE

I%BN- gmmd&tgeapmity#&mfsmwhxeﬁmeﬁam
; Impact & Vulnevability Assessment en Indencsia (nchipelages :
Jnaining in Jn-Sitw|Satellite Sea Level Measurement & GIS
Bagox, May 17 - 24, 2010

Dr. Robert Leben
Speaker
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... and all the workshop participants...

" Increasing Capacity of Local Scientists for Climate

"~ & Vulnerability Assessment on Indonesia Archif

Training in In-Situ/Satellite Sea Level Me:

IPB International Convention Center, Bogor, Indonesia (May 17"- 24" 2010)
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... and you for your attention. Thank you!
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