Overview

A steady increase in reporting on environmental trends
and performance during the past decade reflects a
broad societal need for strengthening the evidence base
for policymaking. We also see a growth in systems for
collecting and analysing data about the environment
and human well-being at local, national, sub-regional,
regional and global levels. Interest in fine tuning
monitoring and data collection systems to reflect the
real needs of society and decision-makers is now part
of the mainstream.

At some point during the process of developing your
integrated environmental assessment (IEA),

you will need to collect, process and analyze data. As
you begin, you will need to know essentials

about data collection including selecting the most
appropriate and reliable types and sources of

data and how to collect, store and analyze your data.
This module addresses these issues, with particular
focus on statistics and spatial data collection, analysis
and the use of tools such as the GEO

Data Portal and regional data portals to support IEA.
With data in hand, the next step will be to convert the
data into a meaningful form that can be used

during decision making processes. Indicators and
indices help us package data into a form that

speaks to a relevant policy issue. You will learn the
basic building blocks of indicators and indices,
including frameworks, selection criteria, and elements
of a participatory indicator selection

process. The module outlines these elements, and
includes examples of indicators, including the

GEO core indicator set.

Once you have developed indicators, you will need to
derive meaning from them.What trends, correlations,
or spatial relationships are revealed through the data?
To answer these questions, you will

need familiarity with various non-spatial and spatial
analysis techniques.

A common theme running through this module is the

Kpatkuit 0630p

YcToliunBoe yBeIMUeHHE JOKJIA0B 00 SKOJIOTHUECKUX
TpeHAax, U paboTa, BEAYIIAsCs B 9TOM HAIIPABICHUU B
TEUYEHHE NIOCIIECAHUX JIECATH JIET, OTPAXKAET LIUPOKYIO
COLIMAJIbHYIO MOTPEOHOCTh B YKPEIUICHUN
JI0Ka3aTebHOM OCHOBBI JUTS Pa3paboTKH
COOTBETCTBYIOIIECH MOJUTUKU. MBI TaK)Ke BUIUM
yBEJIMYEHUE KOJIMYEeCTBA CUCTEM U1 cOopa U aHalu3a
JAHHBIX 00 OKpY’KaloLIel cpesie U YeI0OBEUECKOM
6J1ar0COCTOSTHMM Ha MECTHBIX, HAITMOHAIBHBIX,
CyOpernoHaNbHBIX, PETHOHABHBIX U TJI00aIBHBIX
ypoBHsx. UHTepec K TOUHOM HACTpOWKEe MOHUTOPHUHTA U
crcTeM cOopa JaHHBIX JIJIsl OTPAKEHUS peaTbHBIX
MOTPEOHOCTEH 00IIECTRA U JIUI], OTBETCTBCHHBIX 32
MIPUHSTHS PELICHUH, SBIIETCS TEEPh YacThI0 00IIei
TEH/ICHLINH.

B kaxoii-Tro MOMeHT, B Tipoliecce pa3paboTKu Bamien
WHTETPUPOBAHHOMN IKOJIOTHYECKOH dKkcnepTussl (M133),
BaM He00X0uMo OyIeT cobpaTh, 00padboTaTh U
MIpOaHaJIM3UPOBATh NaHHBIC. Kak TOJIBKO BBl HAUHETE,
BaM OyJIeT HeOOX0IMMO UMETh TIPEJICTaBIIEHUE 00
OCHOBHBIX acrekTax coopa TaHHBIX, BKIIOYasi BBIOOD
Han0oJiee COOTBETCTBYIOIINX U HAZCKHBIX TUIIOB U
HCTOYHUKOB JIAaHHBIX, & TaK K€ O TOM, KaK coOMUparts,
XPaHUTh ¥ aHATU3UPOBATH BallM JaHHBIE. DTOT MOIYJIb
pa3bACHSIET NaHHBIE BOIPOCHI, B YACHOCTH
COCPEJI0TAauNBACTCS HA CTATUCTUKE U IPOCTPAHCTBEHHOM
cOope aHHbIX, aHAJHM3€ U MCIIOJIb30BaHUU TAKUX
MHCTpYMEHTOB, Kak [Topran J{anusix I'EO u
peruoHalbHbBIE TOPTaIbl JAHHBIX IS MOAAEPKKH 130,
Wwmest 5Ti naHHbIe, CIEAYIOMIMM IIaroM Oy et
npeoOpa3oBaHe UX B MOHATHYIO (POPMY, KOTOpasi MOKET
OBITH UCTIOJIB30BaHa BO BPEMS IPOLIECCA MPUHSATHS
pemieHui. MHAMKATOPHI M MHAEKCHI IOMOTAIOT HAM
yHaKoBaTh JaHHbIE B GOopMy, KOTopasi OyAeT OTHOCHTHCA
K COOTBETCTBYIOIIEMY MOJUTUYECKOMY BOIPOCY. BbI
U3y4YUTE OCHOBHbIE CTPOUTENbHBIE OJIOKH HHANKATOPOB
Y MHJEKCOB, BKJIIOYas CTPYKTYpPbl, KpUTEPUH 0TOOpa 1
JIEMEHTBI COBMECTHOI'O BBIOOpa MHAMKATOpa Mpoliecca.
Monynb pacckasbiBaeT 00 3TUX AJIEMEHTaX U MPUBOJUT
MIPUMEPBI HHAUKATOPOB, BKIIIOYAsi 1 OCHOBHON HaOOP
unaukaropos ['EO.

[Tocne Toro, kak Bbl pa3paboTaiy HHAUKATOPHI, BaM
Oyzer HeOOXOIMMO MOTyYaTh U3 HUX 3HaueHus. Kakne
TPEHIbl, KOPPEJSILIMU WIH IPOCTPAHCTBEHHBIE
OTHOIIICHHUSI 0OHAPYKUBAIOTCS C MOMOIIBIO ATHX
naHHbIX? YTOOBI OTBETUTH Ha 3TH BOMPOCHL, BaM
HE00X0IMMO UMETH MPEACTABICHUE O PA3TUYHBIX
HEIPOCTPAHCTBEHHBIX U IPOCTPAHCTBEHHBIX METOAAX




importance of participatory processes.

Understanding which stakeholders and experts need to
be involved in the process, and when and

how is essential because what we choose to measure
reflects our values. A participatory process also
provides an opportunity for change, as society seeks to
improve what gets measured.

A second theme is the importance of reliable data and
well-chosen indicators. This is critical to the

process, because poor information can lead to poor
decisions. At the same time, information needs

to speak to the intended audience in a relevant way;
otherwise, the most well-developed indicators

could have limited impact.

Through a series of presentations, examples and
exercises, this module will provide you with a
number of tools and techniques necessary to complete
the data collection and indicator development

aspects for an [EA.

Course Materials

1. Introduction and learning objectives

Relevant and accessible information based on sound
knowledge and facts is a cornerstone of integrated
environmental assessment. Without a strong evidence
base government, civil society and the

public at large are not in a position to make informed
decisions that take essential environmental

and human well-being issues into account.

By the time you begin to develop data and indicators,
you will likely have gone through the

processes of planning the IEA, identifying lines of
responsibility, clarifying key issues and identifying
target audiences. Data development is an integral part
of the implementation of integrated

environmental assessment.

This training module is a practical guide to information
tools, with emphasis on monitoring, data

and indicators. Key concepts, techniques, benefits and
constraints are explored in areas of monitoring,

data collections, indicator and indices and analysis,
through readings, exercises and examples.

aHaiu3a.
OO01melt TeMol, MPOXOAIIEH uepe3 BeCh MOAYIIb,
SIBJIIETCSL BAYKHOCTH TIPOIIECCOB BOBJICUCHUS.
[Tonnmanue TOTo, KaK¥e 3aMHTEPECOBAHHBIC JIUIA U
9KCIIEPTHI JIOJDKHBI OBITH BOBJICUEHBI B TIPOIIECC, B KAKOE
BpeMs M KaKUM 00pa3oM — SIBJIIETCS CYIIECCTBCHHBIM,
MMOTOMY YTO TO, YTO MBI XOTHM H3MEPHUTh, OTPAKAET
HaIIM EHHOCTH. [IpoIiecc BOBICUCHUS TAKKE
MPEOCTABIISET BO3MOXKHOCTD JJIsS U3BMEHEHUH, TaK KaK
00IIIeCTBO CTPEMUTCS YIYUIIUTh TO, YTO YKE U3MEPEHO.
Bropast Tema 3T0 BaXXHOCTh HaJIS)KHBIX JAHHBIX U
XOPOIIIO MOI00PaHHBIX HHUKATOPOB. DTO HEOOXOAUMO
JUTSL TIpoliecca, Tak Kak HeKayecTeHHast HH(OopMaIusl
MOJKET PUBECTH K HEMPABUILHBIM pemeHusM. B 1o xe
BpeMsi, HH(popMaIus JOHKHA OBITh aJipeCOBaHa
OnpeaeeHHON ay TMTOPHUH COOTBETCTBYIOIIMM
CIoco00oM, MHaYe, JaXKe caMbIe XOPOIIo pa3paboTaHHbIC
HHIUKATOPBI MOTYT UMETh OIPaHUYCHHOE BO3/ICHCTBHE.

ITocpencTBoM cepun npe3eHTanui, IPUMEPOB U
YIPaXXHEHUH, JTaHHBIIM MOAYJIb IPEIOCTABUT BaM TO
KOJIMYECTBO UHCTPYMEHTOB U METOZ0B, KOTOPOE
HE00X0IUMO T 3aBepIIcHHs cOOpa TaHHBIX U
pa3paboTKu HHIUKATOPOB 1yt UDD.

Marepuanst Kypca

1. Beenenue u nienu Kypca

CootBeTrcTByIOIIast ¥ AOCTYMHAs WHGOpMaIus,
OCHOBAHHAas Ha TOYHBIX 3HAHUAX U PaKTax, ABIsSeTCA
KpaeyroJibHbIM KAMHEM MHTEIPUPOBAHHOM
JKOJIOTHYECKOH IKcTepTH3bl. bes yoeauTenbHoi
JI0Ka3aTeNbHOM 0a3bl MPaBUTENbCTBO, IPAKIAHCKOE
00I1IeCTBO M OOIIECTBEHHOCTH B IIEJIOM HE OYIyT UMETh
BO3MOYXHOCTH TPUHUMATH 00OCHOBAHHBIE PEIICHUS,
Oepymire B paciueT OCHOBHBIE KOJIOTHIECKHE BOTIPOCH U
BOIIPOCHI, KACAIOLINECsS] YeIOBEYECKOIO
0J1aroCcOCTOSHUSL.

K tomy Bpemenu, Korzia Bl HAYHETE Pa3padaThIBaTh
JlaHHBIE ¥ UHIMKATOPBI, BBl CKOPEE BCETo Mpoiiaere
yepes mpoliecc mianupoBanus U323, uaentudukamnmto
30H OTBETCTBEHHOCTH, Pa3bsICHEHUE KIIIOYEBbIX
BOMPOCOB U UAECHTH(PUKALINIO [IEIEBON ayAUTOPHUH.
Pa3paboTka CTpyKTYpbl JaHHBIX 3TO HEOThEMJIIEMast
YacTh peain3allii HHTETPUPOBAHHOMN SKOJIOTHYECKOI
9KCHEPTH3HI.

Jannblil yueOHBII MOAYIb SIBJIAETCS MPAKTUYECKUM
mocoOuem 1mo nHPOPMAIMOHHBIM HHCTPYMEHTAM, C
aKIIEHTOM Ha MOHUTOPWT, TaHHBIE U UHAUKATOPHI.
KiroueBble MOHATHA, METO/BI, BEITOABI U OTPaHUYECHUS
HCCIIEyIOTCS B 00JIACTSIX MOHUTOPHHTA, COOpa TaHHBIX,
paboThl C MHAMKATOpPaMH U MHJIEKCAMHU, a TAK)KE aHaJIM3a




At the end of this course you will:

m understand the roles and uses of data, indicators and
indices in integrated environmental

assessment,;

m know how to develop strategies for collecting and
validating data;

m understand how indicators and indices are developed
and used;

m be able to analyze indicators and indices based on
outcomes; and

m be able to communicate and present statistical and
map-based data visually.

2. Developing data for integrated environmental
assessment

Knowledge gained from data is fundamental to our
understanding of environmental issues, as well

as for communicating information to policy-makers
and other groups in society. In the context of
management, what gets measured gets addressed. The
flow of data in the IEA process as a means

to influence decision making is shown in Figure 1.
Given that data have an important role in decision
making, it is critical that the data and indicators you
use and develop are reliable and scientifically
sound, relevant to your audiences and easily
understood.

Understanding environmental issues, their causes and
impacts on humans and ecosystems, and the
effectiveness of current policy solutions is inherent to
scientifically sound reporting of information.
Monitoring and observation will provide you with the
information you need to begin the

substantive part of the assessment process.

While “data” consists of detailed neutral facts,
indicators and indices are selected and/or aggregated
variables put in a policy context, connected to an issue
identified in the IEA process and ideally also

a policy target. A limited number of variables are
selected from a wealth of observed or measured

data sets, based on relevance of the variables to major
issues and general trends. Indicators become
signposts to inform policy actors and the public in a
way that make thick volumes of detailed statistics
and other data on the state and trends of the
environment more accessible for decision making

C TIOMOILBIO TEKCTOB, YIIPAKHEHUHN U IPUMEPOB.
B konue sToro kypca Bel Oyzere:

B [IOHUMAThb POJIb U UCIIOJIb30BAHUEC NJAHHBIX,
WHIWUKATOPOB U HHACKCOB B HHTGFpHpOBaHHOﬁ
JKOJIOTHYCCKOM OI[CHKE;

W 3HaTh, KaK pa3padaThiBaTh CTPATETHH JIJIs cOOpa 1
BaJIMJIAlMH JAHHBIX;

B [IOHUMAaTh, KaK Pa3padaThIBAIOTCA U UCTIOIB3YIOTCS
HWHIAUKATOPbI 1 UHACKCHI,

m OBITh B COCTOSIHMH MTPOAHATM3UPOBATH HHIUKATOPHI U
HWHACKCbI, OCHOBAHHBIC HA PE3YyJIbTAaTaX; U

| 6LITL B COCTOSIHHUU NPEACTABIIATE U JOHOCUTH 10
CBCIACHUS CTATUCTUYCCKHUC U KapTOFpa(i)I/ILICCKI/IC JTAHHBIC
BU3YaJIBHO.

2. Pa3paboTka qaHHbBIX JJIsI HHTETPUPOBAHHOM
9KOJIOTHUECKON OLIEHKU

3HaHMs1, NOJTY4YECHHBIE C TOMOILBIO JAHHBIX,
(byHIaMeHTaIbHBI 171 HAlllero MOHUMAaHus Ipo0ieM
OXpaHbl OKpY’KaroIeil cpelibl, a TaKXkKe Mepeaayn
MHGOPMALIUH TTOJIMTHKAM U IPYTHM OOIIECTBEHHBIM
rpynnaM. B KoHTekcTe MEHEKMEHTa, YIPaBIsTh MOXKHO
TOJIBKO T€M, YTO u3MepeHo. [1oTok 1aHHBIX B mporecce
N2 kak cpencTBO BIMSHUS HA IPUHITHE PEILICHUI
MOKa3aH Ha puc. 1. YUuThIBas, 4TO 3TH AaHHBIE UTPAIOT
BaYKHYIO POJIb B IPUHATUH PEUICHUA, BaKHO YTOOBI
JJaHHBIE M UHIMKATOPbl KOTOPbIE BbI HCIONb3YETE U
pa3pabarbiBaeTe, ObUIN HaJIeKHBI U HAYYHO BEPHBI,
OTHOCWJIMCH HETIOCPEICTBEHHO K Balllel 11eJIeBOi rpynie
1 OBLTH JIETKO TIOHUMAEMBI.

[Honnmanue mpoGsieM oXpaHbl OKPY’KaAIOILIEH cpeabl, UX
MPUYXHBI ¥ BO3ACHCTBUS HA JIOIEU U S3KOCUCTEMBI, U

D (heKTUBHOCTH TEKYIINX NOTUTUIECCKUX PEIICHUIA
CBOMCTBEHHO HAYYHOMY CIIOCOOY MPEIT0CTaBICHUS
nHpopManu. MOHUTOPHUHT U HAOIIOACHNE TIPEIOCTABST
BaM HH(OpMaIINIO, KOTopas OyIeT HeoOXxoauMa JJist
Hayajla CaMOCTOSITEIbHOM YacTH OLIEHOYHOTO Mpolecca.
B 10 Bpems kak “gaHHBIE” COCTOST U3 OTAEIBHBIX
HEUTpanbHBIX (PaKTOB, MHANKATOPHI U HH/IEKCHI
BBIOMPAIOTCS U TPYNITUPYIOTCS, IEPEMEHHBIE,
BCTABJIAIOTCS B MOJUTHYECKHI KOHTEKCT M COCMHSIOTCS
C BOMIPOCOM HJICHTU(DHUITUPOBAHHBIM B TIporiecce MDD u
B HJIeaJie C MOJUTHIECKOH 11enbio. OrpaHuYeHHOE YUCIIO0
MIEPEMEHHBIX, BRIOPAHHBIX U3 0011ero Habopa TaHHbBIX,
TIOJTYYSHHBIX ITyTeM HaOIIOIEHUS WIH U3MEPEHUS,
OCHOBAHO Ha 3HAYMMOCTH 3TUX MEPEMEHHBIX IO
OTHOILICHUIO K [JIaBHBIM Mpo0jeMaM U BaXXHEHITUM
TeHACHIUAM. THAUKAaTOPBI CTAHOBSTCS YKa3aTelsIMH,
KOTOpbIe MHPOPMUPYIOT MOJIUTHYECKUX AesTenel 1




purposes.

(TABLE)

In order to use data and indicators for measuring
performance, we need to identify reference

points related to desired results. These reference points
can be very generic and qualitative or,

preferably, quantitative and time bound. The more
specific the reference points, the easier it is to

assess performance. For instance, we can monitor
progress towards a target set for nitrate concentration
in drinking water. Ideally, these targets or reference
points are established through a science-policy
dialogue, and become an organic part of policies
adopted by government. The identification of

climate change targets in the Kyoto Protocol underline
both the necessity but also complexity and

pitfalls of selecting targets and using them to
implement programs and monitor progress.

You can combine multiple indicators to form an index.
Indices provide simple and high-level

information about the environmental or social system
or some parts of it. Indices may also be tied

to a policy or society target. As shown in Figure 2, a
gradient moves from data to indices resulting

in increasingly aggregated data. At higher levels of
aggregation, it is easier to see broader patterns,

while indicators can pinpoint specific trends and
performance. As an analogy, it is easier for us to

see patterns when looking at the whole forest than
when looking at a single tree. In real life indicators
and indices are often used side by side and can form an
integrated information system.

(TABLE)

Box 1: Definitions: Environmental monitoring, data,
indicators, indices and information systems

00IIECTBEHHOCTh TAKUM CITOCOOOM, YTOOBI OTPOMHBIN
00BeM MOAPOOHON cTaTUCTHUYECKON HHPOpMAINH 1
JPYTUX JAHHBIX O COCTOSIHUU M T€HJIEHIMIX
OKpYXaroIiel cpepl ObLT OoJiee JTOCTYIICH JIIs Tieek
TIPUHSATHUS PEILICHUMN.

(TABJIMLIA)

UYrtoObl MCTIOTB30BATh TAHHBIC U MHIUKATOPBI JIIS
U3MEpPEHHsI TPOU3BOIUTEILHOCTH HaM HE0OX0IUMO
UACHTUPHUIIUPOBATH KOHTPOJIbHBIC TOUKH, OTHOCSIINECS
K JKEJTaeMbIM pe3ysibTaTaM. DTH KOHTPOJIbHBIE TOUKH
MOTYT OBITh O4eHb 000OIEHHBIMU M Ka4€CTBEHHBIMU
WJIH, YTO TPEINOYTUTEILHO, KOJIMYECTBCHHBIMU U
HMMEIOIIUMH BpEMEHHBIC TPaHUIBL. YeM KOHKpeTHee
onpeeeHbl KOHTPOJIbHBIC TOUKH, TEM JIETUe OLICHUTh
MPOU3BOIUTENILHOCTE. HanpruMep, MbI cMOXKeM
OTCJICKHUBATD MTPOTPECC HA MyTH K TOCTHIKCHHIO
YCTaHOBJICHHOM KOHIICHTPAIIUK HUTPATa B TUThEBOI
BoJie. B nzeane, 3TH 11e7M WM KOHTPOJIbHBIC TOYKU
OTIPEICIISIOTCS ¢ TOMOIIBIO HAYYHO-TTOJTUTHIECKOTO
JIAAJIOra U CTAHOBSTCS HEOTHEMIIEMOM YaCThIO
MOJUTUKH, TIPUHSTOM MPaBUTEIILCTBOM. M eHTnuKkaius
LIeJIEH, CBA3aHHBIX C M3MEHEHNEM KJIMMATa, BEISBICHHBIE
B KuroTckom npotokosie, o JUepKuBarOT Kak
HEOOXOIMMOCTB, TaK M CI0KHOCTB U MPETPazIbl B BHIOOPE
LeJIeH U UCTIOIb30BAHUS MX JIJISl MPUMEHEHUS Pa3IuIHbIX
MpOrpaMM U MOHHUTOPHHTA ITporpecca.

Bol MokeTe 00beTUHUTh MHOXKECTBEHHBIE WHINKATOPBI
B uHIeKc. HIEKCHI TPEeIOCTaBISIOT MTPOCTYIO U XOPOLIO
OpraHU30BaHHYI0 WHGHOPMAITHIO 00 OKpYKAOIIEH cpesie
WJIM COIMANTLHOM CUCTEME UITH HEKOTOPBIX UX YaCTAX.
WHaeKkcsl MOTYT OBITh TAKXKE TIPUBS3aHBI K
MTOJTUTHYECKON UK COMMAITbHOH 1ienn. Kak mokazaHo Ha
pHC. 2 aKIeHT TIepeMeIaeTcs OT TaHHBIX K HHAEKCaM, B
CHJTY YBEITUYCHHS KOJIMUECTBA 00muX qJaHHbBIX. Ha
0oJiee BEICOKUX YPOBHSIX 000OIIEHUS JIETKO YBU/IETh
0oJiee YETKUE CTPYKTYPHI, B TO BPeMs KaK HHUKATOPHI
MOTYT TOYHO ONPEJEIUTh CreUPUIecKre TEHACHIINN 1
UCTIOJTHEHHUE.

[To ananorum, U1t HAC Jierde YBUAETh CTPYKTYPBI, KOT/Ia
MbI CMOTPHM Ha IIEJIbIN JIeC, YeM KOT/1a Mbl CMOTPUM Ha
OTJIENBHOE JIEPEeBO. B *KM3HU HHIUKATOPHI U UHICKCHI
4acTO UCTIONB3YIOTCSI COBMECTHO U MOTYT (DOPMHUPOBAThH
MHTETPUPOBAHHYIO HH(POPMAIIMOHHYIO CUCTEMY.

(TABLE)

broxk 1: Onpenenenns: DK0IOTUUECKUI MOHUTOPHHT,
JaHHbIE, MHIUKATOPBI, MHACKCHI U HHPOPMAIIHOHHBIE
CHCTEMBI




* Monitoring: Activity involving repeated observation,
according to a predetermined

schedule, of one or more elements of the environment
to detect their characteristics

(status and trends) (UNEP 2002).

 Data: Consists of facts, numerical observations and
statistics that describe some

aspect of the environment and society, such as water
quality and demographics

(Abdel-Kader 1997). A basic component of indicator
data needs to be processed

so that it can be used to interpret changes in the state of
the environment, the

economy or the social aspects of society (Segnestam
2002).

* Indicator: Observed value representative of a
phenomenon to study. Indicators

point to, provide information about, and describe the
state of the environment

with significance extending beyond that directly
associated with the observation

itself. In general, indicators quantify information by
aggregating and synthesizing

different and multiple data, thus simplifying
information that can help reveal complex
phenomena (EEA 2006).

* Indices: Combination of two or more indicators or
several data. Indices are commonly

used in national and regional assessments to show
higher levels of aggregation

(Segnestam 2002).

* Information systems: Any coordinated assemblage of
persons, devices and

institutions used for communicating or exchanging
knowledge or data, such as

by simple verbal communication, or by completely
computerized methods of

storing, searching and retrieving information (GMET-
MHD 2006?).

2.1 Importance of process

While data, indicators and indices have value in and of

themselves, this value can be significantly

strengthened by the process you use to develop them. A
participatory approach can be used when

developing an IEA in general, and its data and indicator
components in particular. Involving

* MonwuTtopuHr: JlesTenbHOCTh, BKIIIOUasIas B ce0s
HOBTOPSIOIINECS HAOIOICHNUS, COTIIAaCHO 3apaHee
3aJJaHHOTO CIIMCKAa, OJJHOTO MK OoJiee HIeMEHTOB
OKPYArOIIeH CPeJIbl, JAJIs TOTO YTOOBI OOHAPYKHUTH UX
ocobennoctu (cratyc u reanenumn) (KOHEIT 2002).

* Jlarspie: CocTosT U3 (haKTOB, YHUCIOBBIX HAOJIIOICHUHA
W CTATHCTUYECCKHUX JAHHBIX, KOTOPHIC OMUCHIBAIOT
HEKOTOPBIE acIeKThl OKPYKAOIIEH cpe/ibl U 00IIecTBa,
TaKMX KaK Ka4yeCTBO BOJBI U JieMorpadust
(A6nenb-Kanep 1997). OCHOBHOI KOMITOHEHT
WHIMKATOpa IaHHBIX JIOJDKEH ObITh 00pa0doTaH TakuM
00pa3om, 4TOOBI OH MOT UCTIOIB30BATHCSI JISI
WHTEPIPETUTAIMN U3MEHEHHS COCTOSTHUAS OKPYKAroIIeH
Cpe/Ibl, SKOHOMUKH WJTH COIMAITLHBIX aCIIEKTOB
obmiectBa (Cernecram 2002).

* Uanukatop: [TokazaTens HaOMI01aeMON BETUIHHBI
OTIPEICIICHHOTO COOBITHS JIJIS 1IeJIeH U3yUYCHHUS.
WuaukaTopsl yKa3bIBaIOT, MPEIOCTABISIOT HH)OPMAITHIO
1 OIUCHIBAIOT COCTOSIHUE OKPYIKAIOIIEH Cpe/Ibl CO
3HAYUTEJIbHBIM BBIXOJIOM 3a TPAHHUIIBI TOTO, YTO
HETOCPEJICTBEHHO aCCOIMUPYETCS ¢ HAOIOICHEM Kak
TaKOBBIM. B 0011eM, HHIMKATOPBI OMPEACIISIOT
MH(OPMAIIHIO KOJTMYECTBEHHO C IIOMOIIBIO COCTUHEHUS
Y CUHTE3a OT/ACIbHBIX 1 MHOTOKOMITOHEHTHBIX JJAHHBIX,
TaKUM 00pa3oM yrporas HHpopMaIui, KOTopas MOXKET
ITIOMOYb BBISIBUTH CIIOKHOCTH siBieHus (EEA 2006).

» Unnekcel: KomOuHanms AByX Wiin 60jiee HHIMKATOPOB
WJIA HECKOIBKUX JaHHBIX. MHIEeKCh 0OBIYHO
HCIIOIBb3YIOTCS B HAITMOHAIbHBIX U PErHOHATBHBIX
OIIEHKaX JIJI TOr0, YTOOBI MIOKA3aTh 00JIE€ BEICOKHE
ypoBHH cocpenoroucnus (Ceraectam 2002).

* Mudopmannonnsie cuctemsl: JIroboe cornacoBanHoe
COCpPEOTOYEHHE JIOAEH, YCTPOUCTB UITH yUPEKACHHIM,
UCII0JIb30BAaHHOE JIs OOIIEHUS UM 0OMEeHa 3HaHUSIMU
WIH JaHHBIMU, TAKMMHU KaK IIPOCTast CJIOBECHAS
KOMMYHHKAIYsI U TTOJIHOCTBIO
KOMIIBIOTEPU3UPOBAHHBIE METOIbI

XpaHeHus, IOMCKa U BOCCTaHABJICHUS HH(DOpMaIH
(GMET-MHD 2006?).

2.1 Baxxnocts mporiecca

B To BpeMs Kak y JaHHBIX, HHAUKATOPOB U UHJICKCOB
eCTh COOCTBEHHOE 3HAYEHHE, ITO 3HAUCHHE MOXKET OBITh
3HAYUTEIILHO YCHJICHHO TEM IPOIIECCOM, KOTOPBINA BB
OyzieTe UCIOJIb30BaTh I WX pa3padboTku. Ilogxon
BOBJICUEHUS MOKET OBITh UCIIOJIb30BaH MPU pa3padOTKH
N33 B 0bmeM u 1715 pa3pabOTKU €€ IaHHBIX U




experts and stakeholders in identifying issues, and
developing and interpreting data or indicators

not only strengthens their relevance, legitimacy and
comprehensibility, but also the likelihood of

their actual use in decision making.

The process of identifying issues for an IEA is
discussed in Module 2. Briefly, a larger number of
issues may come up during a stakeholder process. You
might find it useful to use a set of criteria to

narrow down the issues, using criteria such as the
following:

m Urgency and immediate impact

m Irreversibility

m Effects on human health

m Effects on economic productivity

m Number of people affected

m Loss of aesthetic values

m Impacts on cultural and historical heritages

Similar to the process of identifying and selecting key
issues, obtaining and analysing data, developing
indicators and indices involves making decisions about
what to measure and include. Due to

constraints in resources, not everything that we want to
measure or analyze can be included in the

assessment process. It is also inefficient to have so
much information that the resulting analysis is

too complex for anyone to use effectively. A
participatory approach may help you narrow down the
list of indicators by ensuring that the the ones selected
are relevant, reliable and understandable. A
participatory approach also engages people in the
process, which can lead to shared responsibility

for the state of our environment and society, leading to
greater possibility for change. As outlined

in Module 2, when developing a participatory
approach, it is useful for us to consider who needs

to be involved, and when and how to include them.
Experts, stakeholders and policy-makers are

general categories of critical actors in the process.

Box 2: Attributes of stakeholders and experts
Stakeholders are individuals or groups that include
governmental, non-governmental

WHJMKAaTOPOB B YaCTHOCTH. BoBnieueHne skcnepToB u
3aMHTEPECOBAHHBIX JIUIl B UICHTU(UKAIIUIO TPOOIIEM,
pa3paboTka ¥ UHTEpIPETALHS JAHHBIX ¥ HHIUKATOPOB
HE TOJIFKO YCHIIMBAET UX 3HAYUMOCTh, 3aKOHHOCTh U
MOHATHOCTH, HO TaK)X€ ¥ BEPOATHOCTh UX (PAKTHIECKOTO
WCTIOJIB30BaHUsI B TIPOIIECCEe MPUHSTUS PEIICHUIH.

IIporecc nnerTrdukammuu Bopocos st I3
obcyxnaercs B Monyine 2. B kpatie, Gomnbliiee
KOJINYECTBO BONPOCOB MOKET BOZHUKHYThH BO BpeMs
mpoliecca ONpeaeIeHUs yYaCTHUKOB MPOEKTA.
Bo3MokHO, BaM OKaKyTCsl TIOJI€3HBIMH KPUTEPHH,
MIPUBEICHHBIE HIDKE JUISl TOTO, YTOOBI CY3UTh KPYT
BOIIPOCOB:

B AKTyaJlbHOE U HEMOCPEICTBEHHOE BO3ICHCTBIE

m HeoOpatumocTs

m BrusiHue Ha 310poBBe UeIoBeKa

m BiusiHue Ha PKOHOMUYECKYIO IPOU3BOIUTENBHOCTD
m Yucno 3a1eThIxX Jroaen

m [loreps scTeTHYECKUX LIECHHOCTEN

m Bo3zzelicTBrs Ha KyJIbTypPHBIE U UICTOPUYECKUE
Hacienus

[Tomo6HO Nporieccy WASHTU(GUKAIINY U BBIOOpa
KITFOUEBBIX BOTIPOCOB, TIOJYUSHUS M aHAJIM3a IAHHBIX,
Mpo1iecc pa3pabOoTKU MHANKATOPOB U WHECKCOB
BKJIFOYACT MPUHATHE PEIICHUI O TOM, YTO U3MEPSTh U
YTO BKIItoUaTh. M3-3a orpaHudeHus B pecypcax, He BCe,
YTO MBI XOTUM MU3MEPUTH WIIH MTPOAHATU3UPOBATH, MOKET
OBITh BKIIIOYEHO B TPOIIECC OIIEHKH. TakKe He SBISETCS
3¢ (HeKTHBHBIM UCTIONIB30BaHKE OOJBIIOr0 00beMa
nH(pOpMAIINH, TaK KaK TOTYYUBIIUICS aHAIH3 OKAKETCS
CIIUIIIKOM CJIOXKHBIM IS JTFOOOTO, KTO 3aX0YET UM
BOCIIOJIB30BATHCS. 110X0/1 BOBIIEUEHHS MOYKET ITOMOYb
BaM Cy3UTh CIIUCOK MHIUKATOPOB, TAPAHTUPYS, UTO
oToOpaHHbIe OYyT OTHOCHUTBHCA K JeNy, OyayT
HaJC)KHBIMM M IIOHATHBEIMU. J|aHHEBIN ITOAXO0/ TaKKe
BOBJICKACT JIIOJICH B MPOIIECC OIEHKHU, YTO MOXKET
MPUBECTU K OOIIEH OTBETCTBEHHOCTH 32 COCTOSIHHE
Halllel OKpy:Karollel cpe/ibl U Hallero o0IiecTBa, 4To B
CBOIO OYepe/b MPUBEJCT K OOJbIICH BOZMOKHOCTH JJISI
n3meHeHui. Kak onrcano B Moayre 2, B rpoiiecce
Pa3BHUTHUS MOJIX0/a BOBICYCHHUS, TIOJIE3HO PACCMOTPETh
KOT'0 HE0OXOJMMO BOBJIEUYb B TIPOIIECC U KOT/IA M KaK 3TO
cenaTh. DKCIEPThI, 3aNHTEPECOBAHHBIC JINIA U
YUHOBHHKH 3TO OOIIUE KAaTErOPUU HEOOXOIMMBIX
YYaCTHUKOB TIpoIlecca.

Boxkc 2: HpI/ISHaKI/I 3aNMHTCPCCOBAHHBIX JIUI] U 3KCIICPTOB
3aI/IHTepCCOBaHHHe JiMa 9TO IpakKaaHe UKW I'PpyHIIbI,
KOTOPbIC BKIIIOYAIOT B ce0s IMPaBUTCIILCTBCHHLIC U




institutions, communities, universities and research
institutions, development agencies and banks, donors
and the business community. Stakeholders are
presumed to have an interest in or have the potential to
be impacted by a project, and therefore have a stake
that may be direct or indirect at the household,
community, local, regional, national or international
levels (adapted from FAO 1998).

Stakeholders bring an understanding of what is relevant
to society, and offer the “bigger picture” view of what
is important. By including stakeholders in the
information development process, it is easier to gain
both buy in for the project as well as greater
stewardship over the natural and social environment.
Stakeholders may also benefit the process

by bringing local knowledge and data (Meadows
1998).

Experts are scientists, researchers and specialists who
have technical or scientific expertise in aspects of the
project. Experts bring an in depth understanding of
issues, what can be measured, where to find and how to
analyze the data. They bring credibility to the
assessment process by ensuring the data are robust, and
meet technical criteria for a sound assessment
(Meadows 1998).

Besides thinking about participation, within the context
of collecting data and developing indicators

and indices, you may find it useful to identify the
following:

1. What are the most appropriate levels of participation
for each group or individual?

Participatory involvement can range from one-way
communication to two-way consultation

and collaboration. The stronger the stake a group or
individual has in a project,

the more important it becomes to ensure there is two-
way communication. Two-way

communication can range from asking for, and
listening to, feedback on selected issues

and indicators, to more direct involvement in the
monitoring, data/indicator/index

selection or development process.

HeTIPaBUTEIbCTBEHHbBIE YUPEKICHUS U COOOIIECTRa,
YHHUBEPCUTETHI U UCCIIEI0BATEIbCKHE HHCTUTYTHI,
areHcTBa MO BONPOCcaM pa3BUTHs U OaHKH, MELICHATOB U
o6usnec-coobmecTBo. [Ipenmonaraercs, 4To
3aMHTEPECOBAHHBIC JIMIIa IMEIOT CBOW MHTEPEC HITH
MOTYT OBITh OTEHIIMAIBHO 3aTPOHYTHI IPOSKTOM, U
MOATOMY MOTYT IPSIMO WJIM KOCBEHHO OTBEYATh 3a
BO3/ICHCTBHE HA HHIAMBHYaJTbHOM, MECTHOM,
PErMOHAILHOM, HAllMOHAJIBHOM WJIM MEKAYHapOIHOM
ypoBHe (agantupoBano o: @AO 1998).
3anHTepeCcOBaHHbIE JIMIIA IPUBHOCAT IIOHUMAaHUE TOTO,
YTO BaXXHO JJIs1 OOITECTBA, U OHU MpeJyiaraioT “Ooiee
MOJTHYIO KapTUHY  TOTO, YTO SIBISIETCS BaXKHBIM.
BxutoueHne 3anHTEpEeCOBAHHBIX JIUII B Pa3paboTKy
WH(POPMALMOHHOTO TIPOIIecca JIeNIaeT 00JIee JIETKUM
nproOpeTeHNe CO-y4YaCTHUKOB, a TAK)KE YIIydIIaeT
yIIpaBJI€HUE OKPYKAIOMEH U COLIMATIBHON Cpelo.
3anHTEepECOBAHHBIC JIMIIA MOTYT TaK)Ke PHHECTH TMOJIb3Y
npolLeccy, NPUBHOCS 3HAHUE MECTHBIX OCOOEHHOCTEH 1
naHabx (Mamoyce 1998).

DKCIEepThI — 3TO YUCHBIC, UCCICIOBATEN U
CTELUAIUCTBI, Y KOTOPBIX €CTh TEXHUYECKAs MU
Hay4YHas KBaTM(PUKAIKS B paMKaX MPOEKTa. IKCIEPTHI
MIPUBHOCAT TITyOOKOE MMOHUMAaHNUE BOMPOCOB, TOTO, YTO
MOJKET OBITh U3MEPEHO, TJIe HAUTH U KaK
MPOaHATM3UPOBaTh JaHHbIe. OHU MPUBHOCST
JIOCTOBEPHOCTH B TPOIIECC OIICHKH, 00ECTICYHBast €0
HaJIS)KHBIMHU JTAHHBIMU U COOTBETCTBYIOLTHUMHU
TEXHUYECKUM KPUTEPHUSIM IS BLICOKOKAuECTBEHHOM
orenka (Mamoyc 1998).

[ToMuMO pa3MBILUICHHSI O COCTABE YUYACTHHKOB, B
mpezenax KOHTeKCTa cOopa JaHHBIX U Pa3pabdOTKU
WH/IMKATOPOB U MHJEKCOB, BAM MOKET OBITh ITOJIE3HOM
UJCHTH(HIIHS CIETyIOIETO:

1. KakoBbI camble MOAXOASIINE YPOBHH yUaCTHs TS
Ka)XJIOW TPYIIIBI WK OTAEIBHOTO YenoBeka?
BonedyenHoe yuacTue MOXKeT KojebaThCst OT
OJTHOCTOPOHHENH KOMMYHMKALIUH JI0 IBYXCTOPOHHEHN
KOHCYJIbTAIlMK U COTpyaHHYeCcTBa. Yem Ooee cuimbHOE
ydacTHe TPyHIbl HIIH YelloBeKa B IPOEKTe, TeM Ooiee
Ba)XHBIM CTAaHOBUTHCS F'APAHTUPOBATH CYIIECTBOBAHHE
JIIBYXCTOPOHHEN KOMMYHUKAIU. J[ByXCTOPOHHSIS
KOMMYHUKAIIHS MOXET BKIIIOYATh B ce€0s1 3a1pOChl U
MPEIOCTABIEHNE YKCIIEPTHOTO MHEHHUSI 110 BEIOPAHHBIM
BOTIPOCAM, JUIsI TOTO YTOOBI O0JIee YCHITUTD MPSIMOe
BOBJICUEHHE B MOHUTOPHUHT, BHIOOD
JTAaHHBIX/MHIUKATOPOB/WH/IEKCOB WX Pa3paboTKy caMOTo
mpolecca OLUeHKH.




2. What are the most relevant stages of the process for
including stakeholders? The data

and indicator development process can be driven by
both experts and non-experts,

depending on the stage in the process. For example,
non-experts are helpful when

deciding what issues to address and why, while experts
are helpful when deciding how

to collect the data and process them. These roles may
be combined.

3. What are the most efficient and effective
mechanisms to include various people in

the process, given available resources?

— To inform the broader public about indicators, for
example, you may set up a website

early on, launch or partner with a radio programme or
develop a newspaper

insert or column.

— To ask for feedback from a large group of
stakeholders on their views about the

indicators that have been selected, you could set up a
phone number people can call

or a website with an online discussion forum. In either
case, you need to make sure

there is sufficient capacity to respond to requests and
properly process feedback.

— To consult or collaborate on selecting indicators with
people who have a more

direct stake in the project, you could organize focus
group workshops or person-toperson

interviews. If you established a core stakeholder group
earlier in the IEA, you

may want to go back to and use the same group to help
with indicators.

4. How will input from those consulted be used and
reported? Once input has been collected,

you will need a process for letting stakeholders know
how you have incorporated

their input. You could do this e.g., through the I[EA
website if there is one, a thank-you

letter that includes results in an attachment, or one-on-
one telephone calls if you have

the capacity and a smaller number of participants.You
could also present results of your

report via focus group workshops.

2. KakoBbI caMble BaKHBIE CTaJUH Mpolecca s
BKJIFOYEHHBIX 3aWHTepecoBaHHBIX Jull? [Iporecc
pa3paboOTKH JaHHBIX U UHIUKATOPOB MOXKET OBITH
WHHUIMUPOBAH KaK dKCIIEPTaMH, TaK U HEIKCIIEPTaMu, B
3aBHCHUMOCTH OT CTaauy npouecca. Hampumep,
HECTICIIUAITUCTHI MOJIC3HBI, KOT/Ia PEIaeTCs Ha KaKue
BOTIPOCHI CJIEIyET OTBEYaTh U MIOYEMY, B TO BPEMS KaK
9KCIEPTHI TMOJIE3HBI, KOTa PEIIaeTcsi BOIPOC O TOM, KaK
OCYILECTBIATH COOP JaHHBIX U UX 00pabdaTKy. DTH ponu
MOTYT OBITh O0BETMHEHBI.

3. Kakue MexaHu3MBbI SBIISIIOTCS CAMBIMU
Pe3yNbTaTUBHBIMA U 3PGEKTUBHBIMU ITPH BKIFOYCHUN
Pa3IMYHBIX JIOJEH B TIPOIIECC OIIEHKH, yIUTHIBAS
JIOCTYTIHBIE PECYPCHI?

— YrtoOb1 MHGOPMHUPOBATH OOJIEE IIMPOKYIO
00IIIeCTBEHHOCTh 00 MHIMKATOPaX, BBl HAIIPUMED,
MOXETE Cpa3y CO3/1aTh BEOCAUT, 3aIyCTHTh
paaronporpaMMy UM HAIKMCATh ra3eTHYIO MyOIUKAIUIO
WIH KOJIOHKY.

— UToOBI yCTAHOBUTH OOPATHYIO CBSI3b C OOJIBIION
IPYIIIOI 3aMHTEPECOBAHHBIX JIMI HA TIPEIMET MX
MHEHHH O BRIOpaHHBIX WHAWKATOPaX, BBl MOXKETE
00Hapo0BaTh TeIe(POHHBII HOMEP, IO KOTOPOMY JIFOTH
CMOTYT 3BOHUTbH WJIH 3aITyCTUTh BEOCAUT ¢ (hOpyMOM B
peXHMMe peabHOro BpeMeHu. B mobom cirydae Bbl
JIOJDKHBI YJIOCTOBEPHUTHCS, YTO Y Bac JJOCTATOYHO JIFOICH,
KOTOPBIE MOTYT OTBETHThH Ha BOIPOCHI M ITPABUIILHO
00paboTath 00paTHYIO CBSI3b.

— JInst KOHCYIbTAaLMU WIH COTPYIHUYECTBA O
BBIOPAHHBIM MHIUKATOPaM C JIFOAbMHU, UIMEIOIIUMU OoJiee
BECOMOE y4YacTHE B IIPOEKTE, BBl MOXKETE OPraHU30BaTh
CceMHHapHbI [T (OKYC TPYII WIH JIMIHBIE HHTEPHBBIO.
Ecnu BB paHee yCTaHOBWIIN TPYIITy OCHOBHBIX
3aMHTEpPeCcOBaHHBIX JIUIl B 133, BbI, BOBMOXKHO,
3aXOTUTE MCHOJB30BATH 3Ty K€ TPYIITY AJIA IOMOIIH C
UHIUKaTOPAMH.

4. Kak nanHble, oJlydeHHBIC OT TeX JIHII, C KeM
MIPOBOIMIIMCH KOHCYJIBTAIIMH, HCTIoNb3ytoTes? [Tocne
TOT0, KaK TIOCTYIIHIIU JIaHHbIE, BaM OyJieT He00X0JUMO
OTOBECTUTH 3aMHTEPECOBAHHBIX JIHI] O TOM, KaK BBI
HCTIOJIL30BaJIM X HH(POPMAIIHIO B OlleHKe. Bl MoxkeTe
cieNaTh 3TO, HAIIPUMeEP, ¢ TOMOIIbIO BeOcaiita DD,
€CJIM TaKOU CYIIEeCTBYET, WK MUChMa CO CIIOBAaMHU
0JIaroJJapHOCTH, KOTOPOE BKITFOUAET MPUIIOKECHUE C
pe3ynbpTaTaMu, WU JUYHBIN Teae(hOHHBIN 003BOH, €CIH
y Bac €CTh BO3MOXKHOCTh U KOJIMYECTBO YUACTHUKOB HE
BeJMKO. BBl MOKETe Tak)Ke MPEICTABUTh PE3YIbTAThI
Balllero 0T4eTa Ha ceMuHapax st GOoKyc-rpynil.




DISCUSSION QUESTIONS

1. In pairs, reflect on a participatory assessment process
that you led or were involved in

that had successful elements. Use the following
questions to help focus your discussion.

— Why was using a participatory approach in the
project important?

— When in the project was a participatory approach
used?

— What were the main techniques?

— What parts of the process worked well?

— What were some of the challenges? How were these
challenges overcome?

2. In plenary, ask people what they noticed or learned
from their conversations. Then, ask

them to describe features of the project that worked
well.

3. Information systems

You have seen that data, indicators and indices form an
interlinked information system. While

these elements are all related, developing them
involves specific tasks. This section will provide an
overview of some of the key conceptual issues and
methods in developing data for use in indicators

and indices.

The section reviews the types of data, including
quantitative and qualitative data, and also looks at

the specific issues related to spatial and non-spatial
data. The section also considers what is

involved in monitoring, construction and use of
databases to store and analyze data. One of the
prominent examples reviewed at the end of the section
is the GEO Data Portal, a global database

maintained by UNEP that is used in the production of
global and sub-global GEO assessments.

3.1 Data

Data provide you with useful information that can be
processed into a more readily accessible form

for use by policy-makers and the public. Data can be
linked to important societal issues when

placed in the context of a relevant issue.

BOITPOCHI JI1 OBCYXJEHUA

1. B napax nopa3mbIlUISHTE Ha/ MPOIIECCOM BOBIICUEHUS
B MIPOBEJICHHUE OLIEHOK, KOTOPbIE BbI TPOBOIMIIN HJIH B
KOTOpbIe OBLIH BOBJICUECHBI. BCIOMHHUTE MOI0KUTEIEHBIC
MOMEHTHI B JaHHOM Iporiecce. Mecnonp3ylite
CJIeyIOIINE BONPOCH], OHU TTOMOTYT Bam
COCPEIOTOYUTHCS Ha 00CYKIICHUH.

— Ilouemy ObIJI0 BaXXHO MCIIOIB30BATH MOJIXO/
BOBJICUEHUS B JTAaHHOM IIpoeKTe?

— Korna B npoekre ucnoab30Baics MoAX0 1 BOBIEUEHNsA?
— KakoBbI ObUIH I'JTaBHBIE METOBI?

— Kakue yactu npornecca xopoio cpaboranu?

— Kakue 0b1111 ipo6iembl? Kak 3T mpoOiembl ObuH
MIPEOAOICHBI?

2. B nieHapHO# ceccuu, CIIpOCUTE JIFOACH, 4TO OHU
3aMETHIIH WJIH y3HAIHM U3 3THX Pa3roBOPOB. 3aTeM,
TIOITPOCUTE X ONHUCATh OCOOCHHOCTH IIPOSKTa, KOTOPHIC
cpaboTay XOpoIo.

3. UadopmaiioHHbIE CUCTEMBI

Bb1 Bugenu, yTo gaHHbIE, HHAUKATOPBI U MHICKCHI
(hopMHUPYIOT CBA3aHHYIO0 HHPOPMAITMOHHYIO CUCTEMY .
HecwmoTps Ha TO, 9TO BCE 3TH 3JIE€MEHTHI CBSI3aHBbI,
pa3paboTKa UX BKIIIOUAET B ce0s1 Crie(rUIecKue
3aauu. JTa CeKIHs NPEIOCTaBUT KPaTKUK 0030p
HEKOTOPBIX KJIFOYEBBIX KOHIICTITYaIbHBIX MPOOJIEM H
METO/IOB B pa3pabOTKe JaHHBIX IS UCTIOJIb30BaHHS B
MHJIMKAaTOpax U HHAEKCaX.

Paznen paccmarpuBaeT TUIIBI JaHHBIX, BKIIIOYast
KOJINYECTBEHHbIE U KaUECTBEHHBIE JaHHbBIE, U TAKIKE
paccMaTpuBaeT cnenuduyeckre BOIpOCHl, CBSI3aHHbIE C
MIPOCTPAHCTBEHHBIMH U HETIPOCTPAHCTBEHHBIMHU
JTaHHBIMU. Pa3nen taxke paccMaTrpuBaeT, 4To
BKJTIOYAETCSl B MOHUTOPHHT, CO3/IaHUE U MCIIOJIb30BaHHE
0a3 JaHHBIX TSI XpAaHEHUS M aHan3a JaHHbIX. OTHUM 13
3aMETHBIX IPUMEPOB, PACCMOTPEHHBIX B KOHIIEC pa3Jiena,
ssigercs [lopran Hannbix ['KO — rioGanbhas 6aza
JaHHBIX, KoTopyto noanepxuBaetr FOHEII u kotopas
UCIIOJIb3YETCs B IPOU3BO/ICTBE TTI00ABHBIX U
noariao6anbHbIX oueHok ['EO.

3.1 /lannbIe

JlaHHBIE IPEJOCTABIISIIOT BaM IMOJIE3HYIO0 HH(OPMAITHIO,
KOTOpas MOXKeT ObITh 00paboTaHa B 0oJiee TOCTYITHYIO
(hopMy NJIs1 KICTIONIB30BAHUS JIUIIAMH, TPUHAMAIOITIMHU
pEIICHUS U JIJIs IIUPOKOH 00IIeCTBEHHOCTH. JlaHHbBIe
MOTYT OBITh CBSI3aHBI C BAKHBIMHU COIHATbHBIMH
BOIPOCaMH, KOT/Ia OHU MTOMEIIEHHBI B KOHTEKCT
COOTBETCTBYIOIIEH MPOOIEMBI.




For example:

m data on the number of patients with respiratory
disease can provide information on the

impact of air pollution;

m the number of cars in urban centres can help provide
estimates on the magnitude of air quality problems;

m data on the quantity or quality of natural habitat can
help assess, among others, the

availability of species for traditional resource users
such as trappers or hunters; and

m the composition of solid waste can clearly indicate
some emerging issues, such as the

problems associated with electronic waste in China and
India.

3.1.1 Types of data

Environmental monitoring typically involves “hard”
science, although there are also an increasing

number of examples of non-expert (community, youth)
involvement. Quantitative indicators and

data, usually based on statistics or remote sensing and
presented numerically in tables, graphs and

maps, serve as the main foundation of environmental
assessment and subsequent decision making

by policy-makers, civil society and the public at large.
Quantitative data is often complemented by
qualitative data to capture attributes that cannot be
easily measured.

3.1.2 Qualitative data

Besides the growing number of initiatives focused on
quantitative measurement, there is also

increasing interest in keeping track of qualitative
ecological and socio-economic attributes that

help provide a more holistic picture. Not everything
can, or needs to be, quantitatively measured,

so quantitative data alone could miss critical elements.
Looking only at quantitative data and nothing

else could lead to someone believing that the problem
is understood in great detail, which may

not always be true. There is a growing sense that
environmental assessments could be strengthened

by drawing on a wider range of information types and
sources, and might be at their best when

numerical, technical “hard” data are combined with
socially-derived information that more relate

to the practical “real-world” dimension of the
environment.

Hamnpumep:

W JIaHHBIE 110 YUCITY MAIIMEHTOB C PECIUPATOPHBIMU
3a00JIeBaHUSIMU MOTYT MPEIOCTABUTH WH(OPMAITHIO O
BO3ICUCTBUH 3arps3HEHUS BO3IYXa;

W YKCJIO aBTOMOOMIIEH B TOPOJICKUX HEHTPAX MOXKET
MTOMOYb 00ECIIEYHTH OIEHKY BEJIMYHHBI TPOOIEMBI
KauecTBa BO3/AyXa,

W JIaHHBIE 110 KOJMYECTBY HIIM KaueCTBY €CTECTBEHHOU
cpeabl 0OUTaHHsI MOKET TIOMOYb OLIEHUTD, Cpen
NPOYUX, HATMYUE JOCTATOYHO PECYPCOB IS
TPaIMIIMOHHBIX MOJIb30BATENCH, TAKUX KaK ereps WiIu
OXOTHHKH; U

B COCTaB TBEPBIX OTXOJOB MOXET SICHO yKa3aTh Ha
HEKOTOPHIE TIOSBIISIFOIIUECS TPOOIEMBI, TAKUE KaK
poOIIeMBI, CBS3aHHBIE C OTXOJAMH B BUJIE DIICKTPOHHUKH
B Kutae nu Unann.

3.1.1 Tumsl DaHHBIX

DKOJIOTHYECKUI MOHUTOPUHT OOBIYHO BKJIIOYAET B ce0s
""TouHy10" HayKy, XOTS TaKXKe HaOJII0/1aeTCsl yBeITMUCHNE
Yrcia MPUMEPOB BOBJICUCHHS HECTIELIUATUCTOB
(obmrecTBO, MOJIOZIEKE). KonmniecTBeHHBIE WHANKATOPHI
U 1aHHbIE, 0OBIYHO OCHOBAHHBIC HA CTATUCTHUKE WU
JMCTAaHIIMOHHBIX N3MEPEHHSIX U MIPECTaBICHHBIC B
nndpoBoi popMe B BUIE TAOJIUI, TpaHUKOB U KapT,
CITy’KaT TJIABHBIM 00OCHOBAHUEM YKOJIOTUIECKOM
AKCHEPTHU3BI M MTOCIIESTYIOIIETO MPHHSATHUS PEIICHUH
MOJIUTUKAMH, TPaXKIaHCKUM OOIIIECTBOM U
OO0IIECTBEHHOCTHIO B 11e710M. KonnuecTBeHHbIE TaHHbIE
4acTo JOMOJIHIIOTCSA Ka4UeCTBEHHBIMU JAHHBIMH, JUIS
TOT0, YTOOBI OTYYUTh JIOTIOJIHUTEIIbHbIE IPU3HAKH,
KOTOpbIE HE MOTYT OBITh JIETKO H3MEPEHBI.

3.1.2 KauecTBeHHbIE JaHHBIE

[ToMuMO pacTyIiero Yrcia WHAIAATUB,
COCPEIOTOUYCHHBIX Ha KOJIMYECTBEHHOM U3MEPCHHH, MBI
TaK)Ke MOYKEM YBHJIECTh BO3PACTAIOIIMI HHTEPEC K
OTCIIEKMBAHUIO KAUECTBEHHBIX DKOJIOTHYECKHUX H
COIIMATIbHO-DKOHOMUYECKHX XapaKTEPUCTHK, KOTOPHIC
MOMOTal0T 00ecreynTh OoJiee MeN0CTHYI0 KapTuny. He
BCE MOJKET, MU JOKHO OBITh, KOITHYECTBEHHO
M3MEPEHO, TaK KaK OJIHU TOJIHKO KOJINYECTBEHHBIC
JIaHHBIE MOT'YT YITyCTHTh Ba)KHBIC dJIeMEHTHI. [IpocMoTp
TOJILKO KOJIMYECTBEHHBIX JJAHHBIX MOYKET IPUBECTHU K
TOMY, YTO MOXKET Ha4aTh Ka3aThbCs, 4YTO MpodiemMa
JIETAILHO U3Y4YeHA U SICHA, YTO HE BCETJ]a BEPHO.
[TpuoOperaeT Bce OONBIIYIO TOMYISIPHOCTH MHEHHE O
TOM, YTO 3KOJIOTUIECKHE SKCIIEPTU3BI MOTYT OBITh
YCHJICHBI C TIOMOIIBIO MPUBJICYEHU 00JIee IMUPOKOTO
Jarna3oHa HHGOPMAIMOHHBIX MOJICICH U UCTOYHHUKOB, U
YTO JIyYIll¢ BCET0, KOI/1a YUCIOBBIC, TEXHUUCCKHE
"Tounsle" HaHHbIE 00BETUHEHEI COOIIECTBEHHO-




Although socially-derived, experience-based
information can be turned into quantitative, empirical
data and scientifically scrutinized, it is usually gathered
using qualitative methods and sources.

This can be done, for example, through methods such
as:

m field observation;

m interviews with people who live in and have direct
experience with local environments; and

m narrative, descriptive, oral histories and interpretive
sources on issues such as how

much water each household uses a day, how many
bicycles or cars there are per household

and who gets to use them, how people cope with
changing environmental conditions,

as well as opinions on environmental policy priorities,
disaggregated by race, gender,

age or ethnicity.

Qualitative information can complement numerical
data and physical indicators by:

m broadening the scope of environmental inquiry to
include people’s experiences, perspectives

and perceptions;

m making use of critical environmental information
long before it shows up on the scientific

or public radar;

m integration of certain indigenous or other groups into
formal environmental discussions

and decision making; and

m acknowledgement of the fact that human responses to
environmental conditions are

often based on perception rather than externally-
validated facts.

Working with qualitative information poses many
challenges in terms of validation, verification,
reliability and comparability. For example, individual
narratives or small-scale observational field

notes can produce highly idiosyncratic and unreliable
information. Local and subjective knowledge

may not be comprehensive, reliable or correct. People’s
perceptions and memories can be distorted,

and interviewers’ interpretations of what is said can be.

conuanbHOU nHpOopMaIel, kotopas 6omee
COOTBETCTBYET MPAKTUYECKOMY U3MEPEHUIO PEaIbHOTO
COCTOSIHUS OKPYIKAIOILEH CPEJIbL.

Xots nH(pOpMAIHIO, TOTYYCHHYIO TAKUM ITyTEM MOYXKHO
npeoOpa3oBaTh B KOJIUIECTBEHHBIE, YMITUPHUECKHIE
JIAaHHBIC ¥ HAyYHO UCCIIEIOBATh, TaKass HHPOPMAIUS
0OBIYHO COOMpPACTCS, UCTIONB3YsI KAYECTBEHHBIC METOIbI
Y HCTOYHHKH.

OT0 MOXKeET ObITh CAETaHO, HAIIPUMED, C HOMOILIbIO
TaKUX METOAOB KaK:

W II0JIEBOE HAOIIONEHUE;

N UHTEPBBIO C JIIOAbMM, KOTOPBIE XKUBYT PSIIOM U
HETIOCPENCTBEHHO BUIAT OKPYIKAIOIIYI0O MECTHOCTD; U
B CJIOBECHBIE, OIICATENBHBIC, YCTHBIE HCTOPUN U MHBIHE
OMHCcaTeNbHBIE HICTOYHUKH 10 TAKUM IIPO0IeMaM, Kak
KOJIMYECTBO BOJIBI KAXA0€ JOMAIIIHEE X03HCTBO
HCIIONB3YET B A€Hb, KOJINYECTBO BEIOCHIIEIOB MU
aBTOMOOMJIEH B KaXKI0M JOMAIllHEM XO3SHCTBE U KTO
0OBIYHO UMH TOJIb3YETCsl, KaK JIF0JIU CIIPABIISIOTCS C
HM3MEHEHUSIMHU YCIIOBUH OKpY Karollei cpenpl,

TaK € MHEHUSI OTHOCUTEJIbHO IPUOPUTETOB
9KOJIOTHYECKON NOJIUTUKU. [[aHHbIE pa30uBaroTCs 1Mo
pacoBoil, MOJIOBOH, BO3PACTHOM W 3THUYECKON
MIPUHAJIEKHOCTH UTPEBBIOMPYEMBIX.

KauectBeHHast ”HpOpMAIUS MOXKET JOTIOTHATh
YHCIIOBBIC JaHHBIC M (PU3MYECKHE UHIIUKATOPHI C
TIOMOIIIBIO:

W PaCUIMPEHUs LN SKOJIOTHYEeCKOr0 3arpoca, st
BKJIFOUCHUS YEIIOBEYECKOTO ONBITA, IEPCIEKTUB U
BOCIIPUSTHS;

W HCIOJIb30BAHUS BAXXHOM IKOJIOTUYECKON HH(POPMAIHN
JI0 TOTO Kak oHa OyJeT oOHapyskeHa HayYHBIMH KpyTaMH
WA OOIIECTBEHHOCTHIO;

B MHTETPAIUU ONPEeIICHHBIX MECTHBIX HJIH JPYTUX
rpymni B 0QUIHaIbHBIE SKOJIOTHIECKUE 00CY KICHHUS

Y TIPUHSTHUS PEUICHUI; 1

W [IOATBEPKACHUE (PaKTa TOTO, YTO YeIOBeYECKast
peaKLysl Ha YCIOBUS OKPY KaroLel CpeJibl 4acTo
OCHOBAaHA Ha BOCHPUSATHH,  HE HA BHEIIIHE-
YTBEPKIACHHBIX (DaKTax.

Pabora ¢ kauecTBeHHOU MH(DOpPMaILIEl CTABUT MHOTO
3a71a4 ¢ TOYKHU 3PEHHs BAJIMIALNHU, IPOBEPKH
HAJIS)KHOCTH M cpaBHeHus. Hanpumep, oTaenbHbIe
pacckasbl WU 3aMETKHU 110 HaOJIIOICHHIO 32 HEOOIBIIOM
00JIaCTBIO MOTYT JaTh CIUIIKOM OJHOOOKYIO MIIN
HEHaJISKHYI0 nHpopMaInnio. MecTHOe U CyObEKTUBHOE
3HaHUE MOXKET He ObITh BCECTOPOHHUM, HA/ICKHBIM HJITH
MPaBUJIBHBIM. YeIIOBEUECKOE BOCTIPHSITHE H
BOCHIOMHHAHHE MOXKET OBITh UCKaXXECHO, U




It is very challenging to integrate qualitative and
quantitative information into a holistic view of

the state of the environment. Scale problems often
mean that scientific assessments and experiential
“bottom-up” information are not really examining the
same environmental area or problem.

Furthermore, it can be difficult to reach across the
multiple variations in the form and presentation

of information: scientific information often can be
presented in a series of data tables, while

qualitative information may require long narratives and
nuanced interpretation.

Addressing these issues and figuring out how to
integrate “hard” quantitative data and “soft” qualitative
information in a science-based assessment is
increasingly challenging when it is recognized

that both approaches can complement each other and
together enrich assessment results. A growing
number of case studies point to the successful
combination of technical-scientific and social

science approaches to environmental assessment.
Several governmental and inter-governmental
agencies are developing capacity for integrating these
approaches. In the end, the goal may not be

to “integrate” these apparently different forms of
environmental information, but rather to make

use of their complementarity. Side by side, these
different kinds of environmental data and information
can offer a broader field of vision than either does
alone.

DISCUSSION QUESTION

The following discussion question is intended to
identify potential sources of qualitative data, as

well as explore other aspects of collecting this type of
data.

Scenario: Part of your assessment includes a segment
on water quality. In addition to using available

water quality measurements from monitoring stations,
you have decided to incorporate qualitative

data into your research because you would like to have
a better understanding of local perceptions

and experiences related to water quality for the region
in which you are working. What

might you ask community members in order to
understand their perceptions about water quality?

UHTEPIIPETALUH JIF0/I€H, TPOBOISIIMX UHTEPBBIO O TOM,
YTO OBIJIO CKa3aHO, MOTYT OTIMYAThCA OT OPUTUHAIA.
OObenHeHNe KaUeCTBEHHOM U KOJTMYEeCTBEHHOM
WHPOPMALIUH B SIMHYIO KAPTHHY COCTOSHHS
OKPYKAaIOIIEH Cpelbl ABISICTCA OYEHb CII0KHOM 3a/1aueid.
[IpoGnembr MaciiTaba 4acTo O3HAYAIOT, YTO HAYYHBIE
OLICHKH U DKCIIEPUMEHTaNbHAS ""CHU3Y-BBEpX"
WHpOpMaLUs B IEHCTBUICTLHOCTH HE HCCIICAYET OHY U
Ty € CaMy0 3KOJIOIMUYECKYI0 001acTh WM MPoOIeMy.
Kpome Toro, MoeT ObITh TPYAHO MOHITH HHPOPMALIUIO
Yyepe3 MHOTOKPaTHbIE U3MEHEHHs B (hopme 1
MIPEJCTAaBICHNN: Hay4Hasi UH(POPMAILIHS YaCTO MOXKET
OBITH IIpeCTaBJICHA B psizie TaOIHIl JAHHBIX, B TO BpeMs
KaK KadecTBeHHasi HH(POpMAaLUs MOXKET OTpeOOBaTh
MHOECTBa KOMMEHTAPHEB U TOHKOW MHTEPIIPETAINH.

Crioco6 ampecaruu 3TUX BOIIPOCOB U BBISCHEHHUE TOTO,
KaK COBMECTUTh «TOUHYIO» KOJIMUYECTBCHHYIO H
«Pa3MBITYI0» Ka4eCTBEHHYI0 HHPOPMAIIUIO B HAYYHO-
000CHOBaHHOM OIIEHKE, MPEICTABISAETCSI OUCHb CIOXKHON
3aJ1a4ueid, KOT/1a BBISICHIETCS, 9TO 00a IM01X0/1a MOTYT
JIOTIOJTHATH JPYT JpyTa U BMECTE YJIy4IlaTh PE3yIbTaT
OIIEHKH. PocCT urcla HarysIIHBIX IPUMEPOB YKa3bIBAET
Ha YCIICNIHOE 00hCIMHEHUE HAYIO-TEXHUUCCKUX U
COIMATBHBIX HAYYHBIX MTOAXOJ0B B IKOJIOTHIECKOM
skcneprTuse. HeCcKoIbKO MpaBUTETLCTBEHHBIX H
MEKITPAaBUTEILCTBEHHBIX areHTCTB pa3padaThIBAOT
BO3MOKHOCTH JJISI 00bEJUHEHUS 3THX MOAX040B. B
KOHEYHOM CYeTe, II€NIh, BO3MOKHO, He "00beUHATE" 9TH
OUYEBUJTHO pa3IuyHbIe (POPMBI SKOJIOTHUECKON
nHpOpMAIUH, a CKOPee UCTIONB30BaTh X
B3aMMO/IOTIOJIHAEMOCTh. BMecTe, 3TH pa3indHbIe BUIBI
9KOJIOTHYECKUX JIAHHBIX ¥ UH()OPMAIIUH MOTYT
MIPEIOKUTH O0JIee MUPOKOE MO 3PEHUS, IEM
MMOOIMHOYKE.

BOITPOC JIA OBCYXXJAEHUA

Crnenytomuii Borpoc Asist 00CY>KIeHHsI TpeIHa3HauYeH,
KaK JUIs UICHTU(DHUKALUHN TOTSHIINAIbHBIX HCTOYHUKOB
KA4eCTBEHHBIX JIAHHBIX, TaK U JUIS HCCIIEA0BAHUS IPYTUX
acIeKTOB cOOpa 3TOrO THUIA JAHHBIX.

Cuenapuii: YacTh Balieil OlleHKH BKIIOUYAET CErMEHT,
Kacaroluiics KauecTBa Bojibl. B nononnenue k
WCTIOJIb30BAaHUIO JIOCTYTIHBIX U3MEPEHUI KaueCTBa BOJbI
C TMOMOIIBI0 KOHTPOJIUPYIOLINX CTAHIIHI, BBl PELIMIIH
JOTIONIHATH CBOE HCCIIEI0OBAaHNE KaueCTBEHHBIMU
JAHHBIMH, IIOTOMY YTO BBl XOTUTE UMETh JIydllee
MMOHMMAaHKUE MECTHOTO BOCTIPUSITHS M OTIBITA
OTHOCHUTENFHO KauecTBa BOJbI TOTO PETHOHA, B KOTOPOM
BbI paboTtaete. UTo Obl BB CIPOCHIIN WIEHOB 3TOTO
coo0111ecTBa JUIsl TOT0, YTO NOHATh UX MPEJICTABICHHUE O




Consider different segments of the community, such as
local, indigenous community members,

non-profit groups, local policy-makers, children, youth
and the elderly.

Materials needed: Worksheet listing including blank
spaces for adding others.

Alternative questions:

m What has been your experience with collecting and
using qualitative data?

m What practices or approaches have worked well?

m How did you use this data in your assessment?

m What are some of the challenges in collecting, using
and presenting qualitative data?

3.1.3 Quantitative data

Quantitative data provide “raw material” for indicator
and index developmentl. They are the primary,

raw output of monitoring and observation systems,
surveys and other forms of data collection,

and normally require analysis to be meaningful to the
wider audience.

Characteristics of quantitative data may include:

m generally have geographic locations (coordinates);
m are often large in volume (databases, reports, etc.);
m come from a variety of often heterogeneous sources;
m have variability of resolution (details) and scales that
sometimes hamper their compilation

and integration;

m have a high degree of complexity;

m are needed at varying temporal frequency (e.g.,
hourly, daily, monthly, yearly), depending

on the phenomena or subject under consideration;

m are available in varying forms and formats; and

m more and more available in digital or electronic
versions.

Generically, data are categorized as bibliographical
materials (including descriptive texts and

reports), statistical tables, maps and remotely sensed
data (World Bank, 1992) but they can come

in many forms such as:

m maps;

m remotely sensed data such as satellite imagery, aerial
photographs, or other forms of

visual data;

m computer data files;

KauecTBe BOJIbI? PaccMOTpyM pa3nuvHble CErMEHTHI
coo0111ecTBa, TAKUE KaK MECTHbIE KUTEIH, HICKOHHBIE
JKUTENIN, HEKOMMEpUECKHE OpraHu3alli, MECTHbBIE
YUHOBHHUKH, J€TH, MOJIOJIEKb U MOKUJIbIE JIFOIH.
Heo6xonumbie marepuansl: OMpoCHBIH JIHCT,
BKJTIOYAIONTUH B ce€0s IPOOEIBI A1 TOTO, YTOOBI UMETh
BO3MOXXHOCTH J100aBUTH APYTHE BOMPOCHI.

AnbTepHAaTUBHBIC BOMPOCHI:

m PacckaxuTte o BaiieM ombITe 110 cOOpy H
HCIIOIH30BAHUIO KQUECTBEHHBIX TaHHBIX?

m Kakuie MeToJibl Ui MOAXO0AbI cpaboTalii XOpoIio?
m Kak BbI HCIIONIL30BANIN OTH JAHHBIE B CBOEH OIleHKE?
m Kakue tpynHocTy B cO0Ope, UCTIOIb30BaHUH U
MIPEACTABICHINN KaYECTBEHHBIX JAHHBIX BB
oOHapyxwmm?

3.1.3 KonnuecTBEeHHBIE JaHHBIE

KonunuecTBenHbie ganHbIe 00eciedyuBaioT ""chipbe 11
pa3paboTKu MHAUKATOpa U uHAekca. OHU ABISIOTCA
MIPeBAPUTEIBHBIMH, CHIPHIMH BBIXOIHBIMU JTAHHBIMH
CHCTEM MOHMTOPHUHTA U HAOIIOAEHUS U OOBIYHO
TpeOyI0T, YTOOBI aHAIN3 ObLT OHSATEH JIJIs OoJiee
IIUPOKOH ayJUTOPHH.

Oco0eHHOCTH KOJTMYECTBEHHBIX JaHHBIX:

B KaK MpaBWIIO, TeorpaguuecKre MECTOIOI0KEHUS
(xoopauHaTHI);

m OoJbinve 00beMbl HHGopMaIu (0a3sl JaHHBIX,
OTYETHI, U T.11.);

B MHO>KECTBO Pa3HOPOJHBIX HCTOYHHUKOB;

B BapbUpYIOIIeecs YUCII0 pa3peiieHuil (neraneil) u
MacmTaboB, KOTOPbIE HHOT/IA MPEMSTCTBYIOT UX
KOMITWJISIIIAH U HHTETPALNy;

B BBICOKAsI CTETIEHb CIIOKHOCTH;

B HEOOXOMMOCTh U3MEPEHUS BPEMEHHOM YaCTOTHI
(HampuMep, eKevacHO, SKETHEBHO, SKEMECSIIHO,
€XKEro/IHO), B 3aBUCHMOCTH OT SIBIICHHSI WJIA TIPEMETA;
W JIOCTYIIHBI B Pa3IM4HbIX GopMax u ¢popmarax; u

m Bce 0oJsiee JOCTYIHBI B LIU(POBBIX UM IEKTPOHHBIX
dhopmarax.

B nienom, ganHbIe KaTeropu3UPYIOTCS Kak
oubnnorpaduyeckue MaTepralbl (BKIIoUas
omnucaTeIbHbIe TEKCThI U OTYEThI), CTATUCTUYECKHE
TaOJUIIBI, KAPTHl 1 KOCMUYECKUEe CHUMKH (BceMupHbIit
0ank, 1992), HO OHM MOTYT OBITH NIPECTABIICHBI B TAKUX
¢dopmax Kax:

W KapThl;

W YJaJICHHO CYMTaHHbBIC IAHHBIE, TAKUE KaK
n300pakeHHs Co CIyTHHKa, poTorpaduu ¢ camorera,
WU Ipyrue GopMbl BU3YaJIbHBIX TAHHbIX;




m hard copies of reports and documents;
m bibliographies;

m videos and films;

m graphs and charts;

m tables;

m computer animated images; and

m drawings.

All assessment processes ultimately depend on data,
but very few have the mandate, resources and

capacity to collect primary data, so they rely on
monitoring and data collection efforts by others.
Therefore, compiling data for assessment usually
requires that you obtain data from other sources,
usually many different ones, both in terms of statistical
(non-spatial) and spatial data.

Non-Spatial Data

Non-spatial data are collected for one particular point
and result in a single number. Often, multiple

data points for the same parameter are averaged so that
a single value is obtained to represent

a collection of spatial units. Because non-spatial data
are tied to a single point, there is no further

resolution for those data—the information cannot be
further broken down. This is unlike spatial

data, which have resolution that allows you to move
from detailed to broad information using the

same data. While non-spatial data do not have spatial
resolution, they can have temporal resolution

if they are collected continuously over a period of time
from a specific geographical point.

You can obtain non-spatial data from statistical sources
or isolated research. Statistical sources use

the same methodology for multiple data, so that they
can be statistically compared and averaged.

Isolated research, while valuable, often does not
provide the breadth you will need for analysis at
broader levels.

B KOMITBIOTEpHBIE (aiiiIbl JaHHBIX;

W TI€YaTHbIE HK3EMIUIAPHI OTYETOB U JIOKYMEHTOB;

m Oubnmorpaduu;

W BUICOMaTepHaIbl U (PHIIBMBI;

m rpaduKH U TUarpaMMbl;

m TaOJIUIIEL;

B KOMITBIOTEPHBIC aHUMUPOBAHHBIE U300pKSHHUS; U
B PUCYHKH.

Bce mportiecchl o11eHKH, B KOHEYHOM CUeTe, 3aBUCST OT
JAHHBIX, HO Y OY€Hh HEMHOTHUX €CTh B HATMYUHN
MTOJITHOMOYHSI, PECYPCHI U CIIOCOOHOCTh TIOYyYNTh
MEPBUYHEIC JJAHHBIC, TAKUM 00pa30M OHU TOJararTcs Ha
MOHHUTOPHHT ¥ COOp JIaHHBIX, CIICTAHHBIN IPYTHMH.
[TosTOoMy, KOMITUITUPOBAHKE TAHHBIX JIJIST OTICHKH
00BIYHO TpeOyeT, YTOOBI BBl MOJIYYMIIA JAHHBIC U3
MHOECTBA Pa3IMIHBIX HCTOYHUKOB, U JJIS
CTATUCTUYECKUX (HETIPOCTPAHCTBEHHBIX ) TAHHBIX U JIS
MPOCTPaHCTBEHHBIX.

HenpocrpancrBennsie /JanHbie

HemnpoctpaHcTBeHHbBIE JaHHBIE COOPAHBI AJISl OTHOTO
crie(UIecKoro MecTa 1 MpeACTaBICHbI TOIBKO
gyrciaamMu. YacTo, MHOTOKOMITOHEHTHBIE TAHHBIE JUIS
OJTHOTO M TOTO K€ MapaMeTpa yCPEAHSIOTCS TAKUM
00pa3om, 9TOObI eMHOE MTOTYYSCHHOE 3HAYCHNE
MPECTABIISIIO OO0 COBOKYITHOCTh MIPOCTPAHCTBEHHBIX
€/IMHMUII.

[TockonbKy HEMPOCTPAHCTBEHHBIE IaHHbIE TIPUBSI3aHbI K
€IMHCTBEHHOMY MECTY, NAJIbHEUIIIEr0 pa3pereHus s
9TUX AAHBIX HET, UHPOPMAIHS B TATbHEHIIEM HE MOXKET
ObITh pa3buTa Ha cocTaBlstonMe. B oTiimyme ot aToro,
NPOCTPAHCTBEHHBIC JIAHHBIC, Y KOTOPBIX €CTh
paspelnieHue, Mo3BOJSIOT BaM JIBUTATHCS OT JIETaTbHON
J10 001eit nHGOPMAIINY UCTIONB3YS TE KE CaMbIC
JaHHBIE. B TO Bpems Kak y HEMPOCTPaHCTBEHHBIX
JIAHHBIX HET MPOCTPAHCTBEHHOTO Pa3pelIeHus], y HUX
MOJKET OBITh BPEMEHHOE Pa3peIIeHIEe, €CITU OHH
coOpaHbI HETIPEPHIBHO, B TEYEHHE OIPEIETICHHOTO
OTpe3Ka BPEMEHH U3 ONPE/IEIEHHOT0 reorpaduueckoro
IyHKTA.

BbI MOXeTE MOTy4nTh HEIPOCTPAHCTBEHHBIC JAHHBIC U3
CTaTHCTHYECKUX UCTOYHUKOB MJIH OT/ACIBHOTO
uccaenoBanusi. CTaTHCTHYECKUE UCTOUHUKH
UCIIOJIB3YIOT Ty XK€ CAMYI0 METOJIOJIOTHUIO JUIS PA3IMHBIX
JAHHBIX, TAKAM 00pa3oM OHU MOTYT OBIThH
CTaTUCTHYECKH CPABHEHBI M yCPEITHEHBI.

OtnenbHOE UCCNeIOBaHNE, XOTS M IEHHOE, YacTO He
MPEOCTABIISET IIUPOTY, B KOTOPOii BB OyeTe
HYKIaThCs MPH aHAJIM3e Ha 0oJiee IMHUPOKOM yPOBHE.




Spatial Data

Spatial data, also referred to as geospatial data or
geographic information, can most simply be

defined as information that describes the distribution of
phenomena and artifacts upon the surface

of the earth. It is information that identifies the location
and shape of, and relationships

among, geographic features and boundaries, usually
stored as coordinates and topology (i.e., the

way in which geographical elements are related and
linked to each other).

Spatial data are often displayed as layers of data one on
top of the other, similar to a giant sandwich,

where each layer is a related set of spatial data.
Anything that has a geographic location on

the Earth can be displayed as spatial data, including
country statistics.

Spatial data have become a major resource in
environmental analysis and reporting, and present a
very immediate and visual message regarding
environmental issues and management.

Examples of “layers” you might use are:
m acrial photography

m satellite imagery

m country boundaries

m local administrative boundaries
m streets

m cities

m utilities

m protected natural areas

m habitat regions

m lakes and rivers

m clevation contours

m climate data

m soil layer data

m wildlife populations

You can also link additional non-spatial data, in the
form of databases of information, to these spatial
data layers by their common coordinates, and analyze
and present them alongside spatial data

layers. Climate data from different provinces or states
in a country for example, could be linked to

a provincial or state boundary layer, analyzed and
displayed in a spatial form, and produced as

maps.

[IpocTtpanctBennsie JlaHHbIE

[IpocTpaHcTBEeHHbBIE JaHHBIE, TAKKE OTHOCSIINECS K
KapTorpadMuecKuM JaHHBIM WM reorpaduueckoit
nHpOpPMALIUU, MOTYT OBITH HaHOOJIEE IPOCTO
orpesesieHbl Kak MH(pOpMAaIus, KOTOpast ONMCHIBAET
pacrpocTpaHeHHE SBJICHUS WK apTeakThl Ha
MMOBEPXHOCTH 3eMJTH. DTO WHPOpMAIIHs, KOTOpast
UACHTH(QHUIUPYET MECTONIOIOKEHUE U HOopMY,
B3aMMOOTHOILEHHUS], Teorpaduyeckre 0coOOEHHOCTH U
IpaHMILIbl, OOBIYHO XPAHUTCS B KaY€CTBE KOOPJMHATOB U
TOTIOJIOTHH (TO €CTh, CITOCO0, KOTOPHIM reorpaduueckre
9JIEMEHTBI OTHOCSTCS M CBA3AHBI PYT C IPYTOM).
[IpocTpaHcTBEeHHBIE TaHHBIE YACTO MMOKA3bIBAIOTCS KaK
CJIOM JAHHBIX OJHMH TOBEPX JIPYTroro, Mo 100HO0
THTAaHTCKOMY OyTepOpoIy, T1e KaXIblid CIIO OTHOCHUTCS
K HaOOpy MPOCTPaHCTBEHHBIX JaHHBIX. Bee, 4To mmeer
reorpauueckoe MECTOMOIOKEHUE Ha 3eMJIE, MOXKET
OBITh IPEJICTABICHO KaK MPOCTPAHCTBEHHBIE TAHHBIC,
BKJIIOYasi CTATUCTUKY CTPAHBIL.

[IpocTpaHcTBEHHBIE JaHHBIE CTAIH IJIaBHBIM PECYPCOM B
9KOJIOTMYECKOM aHAJIU3€ U OTYETaX, U MPEACTABIISAIOT
CaMyIo OTNEPaTHBHYIO M BU3YaJIbHYIO0 HH(POPMALIHIO,
BBIIaBAEMYIO TIOJIH30BATEII0 OTHOCUTEIHLHO Tpo0iIeM
OXpaHbl OKPYKarOLIEN Cpellbl U YIIPaBICHUS.

[Ipumepsr "croeB", KOTOpbIE BBl MOXKETE UCTIOIB30BATh:
aspodoTocheMKa

CITy THUKOBbIE CHUMKH

I'PaHULBI CTPAHbI

MECTHBIE a/IMUHUCTPATUBHBIE TPAHULIBI

YIULIBI

ropojaa

KOMMYHAJIbHBIE CETH

MPUPOIHBIE 00JACTH, HAXOASILINECS IO 3AIIUTON
o0acTu cpeasl OOMTaHUS

03€epa U peKu

KOHTYPbI BO3BBIIICHUI

W JIaHHbIE KJIUMATa

W JIaHHbIE CJI0S IOYBBI

B IONYJISILUN AUKOM MPUPOBI

BbI MOXKeTe TaKk)ke CB3aTh JONOIHUTEIbHBIC
HENPOCTPaHCTBEHHBIE TaHHbIE, B popme
“H(MOPMAITMOHHBIX 0a3 JaHHBIX, C STUMHU
NPOCTPAHCTBEHHBIMH CJIOSIMU JIaHHBIX C TIOMOIIBIO X
00IKX KOOPAWHAT, M aHAIN3UPOBATH U TPEACTABIATH X
PSIOM € TIPOCTPAHCTBEHHBIMHU CIIOSIMH JaHHBIX. JlaHHBIE
KIIMMAaTa U3 pa3JInYHbIX 00JIACTEH WM IITAaTOB CTPAHBI,
MOTYT OBITh, HAIIPHUMEP, CBSA3aHBI C 00JACTHBIM CIIOEM
WM CJIOEM IITaTa, MPOAHATM3UPOBAHHBI M TOKa3aHHEI B
IPOCTPAHCTBEHHOW ()OpMe, M BHINOJIHEHBI B BUJE KapT.




EXAMPLE:

Consider the following map (Figure 3), which provides
spatial information about the degree of

desertification in the Caspian Region in Central Asia in
1998. A simple form of analysis using nonspatial

data would be to overlay statistical information about
the number of cattle, sheep and

camels located within the boundaries of the map. You
could then determine if there is a correlation

between animal density and desertification.

As shown in this made up example, Community 1 has a
lower cattle density, and thus less potential

grazing pressure, than Community 2, and it is also
located in an area that has less desertification.

If a similar pattern emerges when many data points are
used, you can begin to associate grazing

pressure with desertification. While correlation does not
show cause and effect, it does indicate

a possible relationship between the two variables.

(PICTURE)
Remotely sensed data

What is remote sensing?

Essentially, we can describe remote sensing as a
technique used to acquire images of the Earth’s

land and water surface, and to provide data on features
on the face of the Earth without the observer

being in direct contact with the object of observation.

These images are taken with devices sensitive
to electromagnetic energy such as:

m light — cameras and scanners;

m heat — thermal scanners; and

m radio waves — radar.

Remotely sensed data are useful when data are difficult
to acquire, such as when the area is difficult

to access, or the areas of interest cross country
boundaries. In other cases, it is useful when the

cost of acquiring ground-based data for extensive areas,
for which SoE reports are often required,

is beyond the means of many governments and
organizations. For these cases, remote sensing provides

IMTPUMEP:

PaccmotpuTte cnemyronryto kapty (puc. 3), KoTopas
HPEAOCTABISAET MPOCTPAHCTBEHHYIO HH(POPMAIHIO O
cTerneHu omycThiHBaHue B Kacnuiickoit obnactu B
Cpenneit Azuu B 1998 rony. [Ipocras ¢popma ananmsa,
WCTIONB3YIOUIETO HETPOCTPAHCTBEHHBIC TaHHBIE, MOKET
OBITh HAJIO’)KEHA HA CTAaTHCTUYECKYI0 HH()OPMAIIHIO O
YHCIIe POraToro CKOTa, OBEIl U BepOIII0/I0B,
HaXoJAIIMXCS B IIpeiesax IpaHul KapTel. B aToMm cityuae
BBl MOKETE OIPEEIUTh, €CTh JIM B3aUMOCBSA3b MEXKTY
IUIOTHOCTBIO KUBOTHBIX U Oy CTHIHUBAaHHEM.

Kak noka3zano na npumepe, Coobmecto 1 umeer 6onee
HU3KYIO IJIOTHOCTh POraToro CKOTa, ¥ TAKUM 00pa3oM
MEHBIIYI0 BEPOSTHOCTh B HEOOXOIMMOCTH MACTOMII, 4eM
Coo0m1ecTBO 2, ¥ OHO TaKKe PACIOIOKEHO B 0071aCTH, Y
KOTOPOI1 MEHBIIIE OITyCTHIHUBAHHE.

Ecnu nogoOHoe yciioBre BO3HUKAET, KOTAA
WCTIONIBb3YETCSI MHOTO YaCTHBIX 3HAUYCHUH, BBl MOXKETE
HauyaTb CBA3bIBATh HEOOXOIUMOTh MACTOUIIL C
OIlyCThIHMBaHHEM. B TO Bpems kak B3aUMOCBSI3b HE
MOKa3bIBACT MPUYHMHY U CJIEACTBUE, OHA ACHCTBUTEIHHO
yKa3bIBaeT Ha BO3MOKHBIE OTHOLIICHUS MEXKIY ITUMHU
JIBYMSI IEpEMEHHBIMHU.

(MU30BPAXEHUE)
VY aneHHo CYUTaHHBIE JTaHHBIE

UYro Takoe ynajieHHOE CUUThIBaHUE?

Ilo cymecTBy, MBI MOXEM OIIUCATh YAAJIECHHOE
CUMTBHIBAaHUE KaK METOJ, UCIOJIb3YEMBIN JJIs IOJYyUEHUS
M300paKeHHI MOBEPXHOCTH 3EMJIH U BOJTHOM
[IOBEPXHOCTH, U NPENOCTABISIOLINN JaHHBIE IO
OTJIMYUTEIBHBIM MPU3HAKaM Ha IOBEPXHOCTH 3eMJId, 0€3
Ha0JII01aTess, HAXOASIIErocs: B IPSIMOM KOHTAKTe €
00BEKTOM HCCIIEIOBAHMUS.

371n n300pakeHUs OMYUYAIOTCS C TIOMOIBIO YCTPOMCTB,
YyBCTBUTEJIBHBIX K JJIEKTPOMArHUTHOW SHEPTUH, TAKHX
Kak:

W CBETOKaMep U CKaHEepOB;

W BBICOKOTEMIIEPATYPHBIX CKAaHEPOB; U

W PaJIMOBOJIHOBOT'O pajapa.

VY aneHHo cUMTaHHbIE JaHHbIE MOJIE3HBI, KOT /1A TaHHbIE
CJIO’KHO MOJYYHTh, B CUTYalUsIX, KOT/1a 00J1acTh
SIBJIIETCS. TPYAHOAOCTYIIHOM MITM KOTJja UHTEPECYIOLIHE
00JIaCTH MepeceKaroT TPaHuIIbl CTPaHbBL. B mpyrux
Cllydasix 3TO MCHOJIb3YETCsl, KOIrla CTOUMOCTh
MpHOOpeTeHUsT HA3EMHBIX TaHHBIX JIJIs1 OOLIMPHBIX
oOracTtel, 151 KOTOPBIX YacTO TPEOYIOTCS OTYETHI O
COCTOSIHUM OKPY>Kalollel cpefibl, ABIsieTcs




a partial solution for data acquisition for SoE reporting.
But even for areas where conventional

methods have been used to acquire data, remote
sensing still provides many added advantages.

How is remote sensing useful for [EA?

Remote sensing is particularly useful for environmental
monitoring and reporting because it provides

a unique overhead or “bird’s-eye” perspective from
which to observe large areas or regions.

Because of this, it can be used for management and
planning in large local areas, and for monitoring

the progress of ongoing projects. In many cases, these
data collection can offer proof of

progress towards success of projects that are a result of
policy decisions designed to improve the

state of the environment. Such data may be essential
for further investments.

Another benefit of remotely sensed data is that they are
often available on a repetitive basis. This

type of time series data is extensively used to monitor
changes in the environment over long periods
(examples in Box 3). This is particularly important for
SoE reporting in very rapidly changing

environments.

Box 3: Remotely sensed data

* Provide a unique perspective from which to observe
large regions.

* Sensors can measure energy at wavelengths which are
beyond the range of

human vision (ultraviolet, infrared, microwave).

* Monitoring is possible from nearly anywhere on
earth.

* Remotely sensed images provide good “pictures” for
convincing the public and

decision makers to participate in discussions on issues
of importance that may

not be part of their daily life.

*» Used to monitor long-term changes.

* Readily integrated into GIS.

HEIO3BOJUTENBHBIM ISl MHOTUX IPABUTENBCTB U
opranuzanuil. [{is 3Tux ciyyaes, yiaJeHHOE
CUNTBIBaHHE 00ECIIEYMBAET YaCTHOE PEIICHHE IS
MIOJIyYEHUSI OTYETOB O COCTOSIHUHU OKPY>KaloLlIel cpeabl.
Ho maxe st obacreit, rie UCIoab30BaInuCh
TpaJUIMOHHBIE METOABI MPUOOPETEHUS JaHHBIX,
yAaJeHHbIE METOBI BCE ellle 00ECTIeunBal0T MHOTO
JIOTIOJTHUTENBHBIX TPEUMYIIECTB.

Kak ynanensie MeToibl MOTYT OBITH MOJIE3HBI AJist 1227
VY naneHHble METO/IbI OCOOCHHO MOJIE3HBI IS
3KOJIOTMYECKOT0 MOHUTOPUHIA U IOATOTOBKU OTYETOB,
[IOTOMY YTO OHHM IIPENOCTABIISAIOT YHUKAIBHYIO
BO3JIYIIHYIO WM "BUIMMYIO C OOJIBIIOrO PacCcTOsIHUS"
MIPOEKIIHNIO, C TIOMOMIBIO KOTOPOI MOKHO HaOII01aTh 3a
0OJBIIMMHU 00TACTAMU WIIH PETUOHAMH.

[ToaTomMy 3TO MOKET MCTOIB30BATHCS ISl YIIPABICHUS U
IJJAHUPOBAHMSI Ha OOJIBIINX PErMOHAX U s
MOHUTOPUHIA IIpOrpecca ASHCTPYOIUX IPoeKToB. Bo
MHOT'HX CIy4asx, TaKue cOOpbl JaHHBIX MOTYT
MIPENJIOKUTH 10KA3aTeNbCTBO IPOABMKEHUS K YCIIEXY
[IPOEKTOB, KOTOPBIE SIBJISIFOTCS PE3YJIbTaTOM
MOJUTUYECKUX PEIICHHUH U pa3paboTaHbl ISl TOTO,
4TOOBI YITyYITUTEHCS TTOJIOKEHUE OKPYKAIOIIEH CPEbI.
Takue ganHbBIE MOTYT OBITH HEOOXOIMMBI JUISI
NAILHENINNX HWHBECTUIIUH.

Hpyras nonbs3a yaaneHHO CYUTAHHBIX IaHHBIX B TOM, YTO
OHH YacTO JOCTYIHBI HAa TOBTOPHOI OcHOBe. Takoi THI
JTAHHBIX BPEMEHHOTO psiia IUPOKO UCTIOIB3YETCs,
YTOOBI KOHTPOJIMPOBATH U3MEHEHUS OKPY KaroIIeH
Cpe/lbl B TEUCHUH JJTUTENBHBIX TIEPHOA0B (IPUMEPHI B
Bokce 3). 310 0c00EHHO BaXKHO IJISI OTYETOB O
COCTOSTHMH OKPY>KaIoLIeH cpenbl B ObICTPO MEHSIOLIEHCS
OKpYXaIOIIEH cpere.

brok 3: YaaneHHo cunTaHHBIE JaHHBIE

» O0ecneunBalOT YHUKAIBHBIN paKkypc AJist HabItoqeHIs
3a OONBLIMMHU PETMOHAMHU.

¢ JIaT4MKK MOTYT U3MEPUTH SHEPTHUIO B AJIMHAX BOJIHBI,
KOTOpbIE BHE JTara3oHa 4eJI0BEYECKOIro 3pEHuUs
(ynpTpacdmoneToBblii, HHPpaKpacHbHIH,
MHUKPOBOITHOBBI).

* MOHUTOPHHT BO3MOKEH C PAKTHUECKH JII0O0H TOUKH
3eMITH.

* YaJIeHHO CYUTaHHbBIE H300paKEHUsST 00ECIIeUnBaIOT
XOPOIINE «KaPTUHKU» JJISl TOTO, YTOOBI yOeIuTh
OOIIECTBEHHOCTH M JIHII, TIPUHUMAIOIINX PEIICHHS,
y4acTBOBaTh B 0OCYKICHUSX TI0 BAXKHBIM BOIIPOCAM,
KOTOpPBIE MOTYT HE OBITh YaCThIO UX MTOBCEIHEBHOM
KH3HH.

* Micnionb3yroTcst Uisi MOHUTOPHHTA TOJATOCPOYHBIX




Types of remotely sensed data

Satellite imagery

Satellite imagery is digital information obtained from
sensors carried in satellites, and includes

data both in the visible and non-visible portions of the
electromagnetic spectrum (i.e., optical,

thermal, radar). Satellite imagery is available from
several sources from around the world (i.e.,

Landsat, SPOT, Quickbird, Envisat, ERS, IRS,
Radarsat, NOAA, ASTER), and from numerous
companies

that process and distribute satellite data products.
Landsat, one of the longest running sources of
commercial satellite imagery (Landsat 4, 5 and 7 in
particular), refers to a series of US-owned satellites put
into orbit around the Earth to acquire

images and collect environmental data about the
Earth’s surface. These satellites have been collecting
images of the Earth’s surface for more than 30 years
and have acquired millions of images.

These images provide a unique resource for people
who work in agriculture, geology, forestry,

regional planning, education, mapping and global
change research.

One of the benefits of satellite imagery is the ability to
capture multispectral images (i.e., images in

two or more spectral bands, such as visible and
infrared). This allows complex image processing

and analysis in many different ways. Satellite imagery
is also provided in a standardized spatial format,

so integrating these data with socio-economic data for
integrated environmental assessment

becomes much easier. Nevertheless, problems of
organizations and governments using different
formats still exist over large areas, and across national
boundaries.

The following images are an example of satellite
imagery. The images show the status of the lake

and surrounding areas of Lake Tonga in Aftrica, 1995
and 2000.

(PICTURE)

U3MEHEHU.
* ['otoBsl Ang unrerpanuu ¢ GIS.

Tumbl yIAICHHO CYUTAHHBIX JTAHHBIX

CnyTHUKOBBIE H300paKEHUS

Cry THUKOBBIE H300pakeHUs 3TO UPpoBast
nH(pOpMaIUs, TTOJTydeHHAs C TaTYNKOB, yCTAHOBIICHHBIX
Ha CITyTHUKAX, ¥ BKITIOUYAIOIAs B C€OsT JaHHBIC BHUIUMBIX
Y HEBUJIUMBIX YacTeH 3JIEKTPOMAarHUTHOTO CIIEKTpa (To
€CTbh, ONITHYECKHUE, TEIJIOBbIE, pajiapHbie). CITyTHUKOBBIC
M300paXKeHMsI TOCTYITHBI U3 HECKOJIBLKUX UCTOYHUKOB CO
Bcero mupa (Landsat, SPOT, Quickbird, Envisat, ERS,
IRS, Radarsat, NOAA, ASTER), 1 0T MHOTOYHCJICHHBIX
KOMITAHHH KOTOPBIE 3aHUMAIOTCS TEXHOJIOTHIECKIM
MPOTIECCOM U PACIPOCTPAaHEHUEM JAHHBIX CO CITyTHHUKOB.
Landsat, oquH 13 cTapelImx HCTOYHHKOB
KOMMEPUYECKHX CITyTHUKOBBIX n3o0pakennii (Landsat 4,
5 u 7 B 4acTHOCTH), OOpamiaeTcs K psay CIyTHUKOB
Haxozasanmxcsa B coocrBennoctu CIIA, moMerieHHbIX Ha
opOUTY BOKPYT 3eMIIH, 9TOOBI MMOTYYUTh U300paKeHHsI U
cOOUPATh PKOJIOTHYECKHUE JIAHHBIE O TIOBEPXHOCTU
3emiH. DTH CITyTHUKU COOMpPai N300paskeHUs
noBepxHocTH 3eMiu Ooinee 30 NeT u caenai MAJUTHOHBI
N300paKeHHIA.

OTH N300pakeHUs NPEOCTABISIOT YHUKATLHBIH PeCypc
JOJISIM, KOTOPBIE pab0TalOT B CETLCKOM XO3SHCTBE,
T'EOJIOTHH, JIECOBOJICTBE, PETHOHATILHOM TUIAHUPOBAHUH,
00paszoBaHuy, KapTorpaduu u UCCIeIOBaHII
r100abHBIX U3MEHEHUIA.

OnHO 13 IPEUMYILIECTB CIIy THUKOBBIX U300pakeHUH —
9TO CMOCOOHOCTH PUKCUPOBATH MHOTOCIIEKTPAIIbHEIC
n300paxkeHus (To eCTh, U300PAKEHUS B IBYX HIIH OoJiee
JIarna30Hax, TAaKMX KaKk BUAUMBIA M HH(PAKPACHBIH).
3TO NO3BOJISIET MPOU3BOANTH CIIOKHYIO 00pabOTKY
M300paKeHHS ¥ aHAIHU3 PA3INIHBIMH CIIOCOOAMH.

Cry THUKOBBIE M300pakeHUs TaKXKe MPEIOCTABIISIOTCS B
CTaHJApTH3MPOBAHHOM IIPOCTPAHCTBEHHOM (hopMmare,
Taxkum 00pa3oM 0ObEAUHATH 3TH JaHHBIE C COL[MATILHO-
9KOHOMMYECKUMHM JAHHBIMU JUUIsl HUHTETPUPOBAHHOM
9KOJIOTHUECKON IKCIIEPTU3bI CTAHOBUTCSI HAMHOT'O JIeTYe.
Opnnako, mpo0aeMbl CBA3aHHBIE C TEM, YTO OpPraHU3aluu
1 TIPaBUTEIbCTBA HCIIONB3YIOT Pa3indHble (hOpMaThl, BCE
elIe CYIIECTBYIOT BO MHOTHX 00JacTsx 0e3 y4yera
HAIMOHAJIBHBIX TPaHMIL.

Crenyromnye CHUIMKH 3TO TIPUMEpP CITyTHUKOBBIX
n3o00pakeHuid. M300pakeHus IOKa3bIBAIOT COCTOSTHUE
o3epa 1 oKpykaromux obmacreit o3epa Tonra B Adpuxe,
B 1995 1 2000 romax.

(Dotorpadus)




Aerial photography

Aerial photography consists of images taken of the
Earth’s surface from a camera on an airplane

flying at a relatively low altitude. Depending on their
purpose, aerial photographs are taken in

black and white, colour, and/or infrared. For example,
simple planning or navigation may only

require black and white photography, while vegetation
studies require infrared in order to distinguish

among landforms based on infrared heat signals.
Similar to remote sensing, aerial photography
provides a unique overhead view of an area, and can be
used to acquire data on local areas

without the observer being in direct contact.

Aerial photography has several benefits over satellite
imagery; one is that it provides a much higher
resolution

of an area, allowing you to get a very close-up and
detailed

picture of a fairly small feature on the Earth’s

surface. With

the necessary corrections for distortion and processing,
aerial photographs are powerful tools for studying the
earth’s environment. Typical applications of aerial
photographs

include land-use surveys and habitat analysis. For
example, they are often used by cartographers and
planners

to take detailed measurements for the preparation of
maps, and by trained interpreters to determine land-use
and environmental conditions and changes.

Some of the down sides to aerial photography over
satellite imagery, however, are that they only take a
picture of a relatively small area, regular images taken
of the same area are uncommon and laborious, and
acquiring aerial photography for an area is much more
expensive than obtaining satellite imagery.

DISCUSSION QUESTIONS: Spatial data in
environmental reporting

Option 1. Discussion

Working in small groups, discuss how you have
personally used spatial data, as well as data
combinations

including spatial data, in your profession, or how you
have seen it used.

For Example: You may have at some point used a

AspodoTochemMka

AdpohoTocheMKa COCTOUT U3 U300paKeHUN
MOBEPXHOCTH 3eMIIH, CACIAHHBIX JOTOKAMEPOH,
YCTAHOBJICHHOM Ha caMoJIeTe, JICTSIIEM Ha
OTHOCHTEIILHO HU3KOM BBICOTE. B 3aBHCHMOCTH OT LIENH,
a3poOTOCHEMKA JIETIACTCs B YEPHO-0EI0M, IIBETHOM,
n/wim nHppakpacHoM popmarax. Hampumep, mpocroe
TUTAHUPOBAHKE WITM HABUTAIINS MOTYT HY)KIAThCsl TOJIBKO
B 4epHO-0enoii pororpaduu, B TO BpeMs Kak
UCCIIeIOBAHUS PACTUTEIBHOCTH TPEOYIOT HHPPAKPACHBIX
(otorpaduii, 4TOOBI pa3TUYUTL OUEPTAHUS CYIIH,
OCHOBaHHBIE HA MHPPAKPACHBIX CUTHATAX BBICOKOM
temmneparypsl. [1000HO yaaneHHOMY CUUTBIBAHMIO,
aspooTocheMka oOecrednBaeT YHUKAIEHOE
n300pa’keHne 00IaCTH CBEPXY, M MOKET OBITh
WCTIOJIb30BaHa JUIs IOJTYYCHHUs TaHHBIX o0acTei 6e3
HaOJr0/1aTeNs, HAXOASIIETOCS B IPSIMOM KOHTAKTE C
00BEKTOM HCCIICOBaHMUS.

AdpodoTocheMKa UMEET HECKOIBKO TIPEUMYIIIECTB
nepei Cy THUKOBBIM H300pakeHUEM; TIEPBOE — 3TO TO,
4YTO OHA 00ecreunBacT HAMHOTO 0oJiee BBICOKOE
paspelieHue 00J1acTH, MO3BOJISI MONYIUTh N300paKECHHUSI
OUYEHb KPYITHOTO IJIaHa U JCTATLHOCTH JOBOJIBHO
HEOOBIINX 0coOEeHHOCTEH 3eMHOM moBepxHOCTH. C
HEOOXOIUMBIMU UCTIPABIICHUSMH HCKKCHUS U
00paboTkamMu, a3pohOTOChEMKa — 3TO CEPhE3HBIM
HHCTPYMEHT ISl U3YUYCHHMSI SKOJIOTHH 3eMJTH. THUITHYHBIE
NPUMEHEHUS a3pOPOTOCHEMKH BKIIIOYAKOT B ce0s
0030pbI 3eMJICTIONB30BAHUS ¥ AHAJIN3 CPEIIbl OOMTAHHUSI.
Hanpumep, oHM 9acTO UCTIONB3YIOTCS KapTorpadamu u
TUTAHUPOBIIUKAMHU TS ICTATBHOTO U3MEPEHUS TIPH
MOJITOTOBKU KapT, M ONBITHBIMU *, YTOOBI
OTIPEICITUTh 3EMJICTIONIB30BAHNE, YCIOBHS OKPYIKAIOICH
CpeJibl U U3MEHEHUSI.

HenocraTok a’spodoTocheMKH 10 CpaBHEHHIO CO
CIIYTHUKOBBIMH H300paXKECHUSAMH, 3TO TO, YTO OHU
JIeTa0T N300paKeHHE TOJIBKO OTHOCUTENFHO MaJICHBKON
00JIaCTH, IOCTOSIHHBIC CHUMKH OJIHUX M TEX )K€ MECT
HETIPUHSATHI U TPYJIOEMKH, U IPUOOpETeHHE
a3podoTocheMKH /15t 00J1aCTH HAMHOTO JIOPOXKE, YeM
MOJIyYCHUE CITyTHUKOBBIX 00pa30B.

BOITPOCHI IS OBCYXAEHUA: IlpocTpaHcTBEHHBIE
JTAaHHBIE B 9KOJOIMYECKOM OTYETE

Bapuant 1. O6cyxnenue

Pabotast B HeOombIIMX TpymIax, 0OCyauTe, KaK BB
JIMYHO MCTIONIF30BAIIN TIPOCTPAHCTBEHHBIE TaHHBIC U
KOMOWHAIINY JIaHHBIX, BKJIFOYast POCTPAHCTBEHHBIC
JIaHHBIC, B Ballle IPOEeCcCry, WM Kak Bbl BUICITU UX
UCTIONIb30BaHME.

Hanpumep: Bbl, BO3M0XXHO, KOT1a-1100 N0JIb30BATHUCH




satellite image of your country as a

base layer with an overlay showing regional
boundaries. You may have then linked data,

such as a climate database, to the map to show average
precipitation for each region

across the country.

Provide examples of any environmental monitoring or
reporting you may have done, and whether

or not spatial data were used for this reporting.

Choose someone in your group to record aspects of the
stories collected, including what worked

and what could be different. Photo Source: US
Geological Service

Option 2. Questions to discuss:

What are the benefits of spatial data?

Identify an environmental problem or concern. What
kind of spatial data could you use to help

understand and communicate the issues involved?
What are some of the challenges you might encounter
when using spatial data?

Spatial data and the Internet

The Internet has become a major source of data used
for assessment and reporting. There is an
unprecedented amount of free environmental and
socio-economic data on the Internet, and more

and more websites also allow the exploration of the
data through online mapping and/or statistical
analysis (see Box 4 for some current examples of
available sources). In addition, there are many
online data and map services available that are fairly
simple to use with most Internet browser programs,
and this has become a very effective way to
communicate images, maps and other types of
datasets to potential users without the need to acquire
and run specialized computer software. The

GEO Data Portal (http://geodata.grid.unep.ch),
described later in this module in detail, has been
specifically developed to provide the most important
global, regional and national data from

authoritative international sources to the assessment
community, while offering at the same time

various possibilities to look at the data online by means
of maps, graphs and tables.

CIIyTHUKOBBIM H300payKEHNUEM CBOEH CTpaHbl B KAYECTBE
0a30BOro 1051, C HAIOKEHHUEM, ITOKA3LIBAIOIIINM
pEeTHOHANIbHBIE TPaHUIILL. BbI, BO3MOXHO, TOT/1a MOTJIH
CBS3aTh JaHHBIE, TAKHE KAK KJIMMaTHUYecKas 0a3a
JAHHBIX, C KAPTOH JIJIst TOTO, YTOOKI ITOKA3aTh CpeIHEe
BBIMTAJ€HUE OCAJKOB I KaXKI0MH 00JIaCTH 110 BCEH
CTpaHe.

IIpuBenure npumeps! 1:000r0 IKOJIOTHUECKOTO
MOHUTOPHHIA WIN OTYETA, KOTOPbIH BbI BHIIOIHSIN U
TaK WM WHAY€e UCIIOJIb30BAIN HEITPOCTPAHCTBEHHBIE
JaHHBIE B 3TOM OT4eTe. BribepuTe KOro-To B CBOCH
rpymIe st TOro, 4ToObl BECTH 3aIMCh ACTIEKTOB
cOOpaHHBIX TEKCTOB, BKJIFOYAS TO, YTO CPadOTANIO H TO,
9YTO MOXKHO OBLTO OBI cienath uHave. VicTouHnk
tdotorpaduu: US Geological Service

Bapwuant 2. Bonpocs! 1151 00Cy X IeHHS:

KakoBel npenmy1iecTBa NpoCTPaHCTBEHHBIX JaHHbIX ?
Unentudunmpyiite npobieMy oXpaHbl OKpYKarOIIeH
cpenbl. Kakue npocTpaHCTBEHHbIE JaHHBIE BBl MOTJIN
MCTOJIb30BaTh JUIS IOHUMAHUS U B3aUMOACHCTBHS C
COOTBETCTBYIOLIMMHU IpoOIeMamMu?

KakoBbI HEKOTOpBIE U3 IPETSTCTBUM, C KOTOPHIMHU BB
MOTJIH OBbI CTOJIKHYTHCS, UCIOB3YS IPOCTPAHCTBEHHBIE
naHHbIe?

[IpoctpancTBeHHbIE NaHHBIC U IHTEpHET

WHTepHeT cTaia OCHOBHBIM HCTOUHUKOM JaHHBIX,
UCIIOJIb3YEMBbIX AJISl OEHKH U 0T4eTHOCTH. EcTh
OecnperieIEeHTHOE KOIMYECTBO CBOOOIHBIX
9KOJIOTHUECKUX U COIMATIbHO-YKOHOMUYECKUX JaHHBIX B
WuTepHere, 1 Bce 0obIe U O0ble BeOCAHTOB TaKKe
MIO3BOJISIFOT UCCIIEIOBATh JAaHHBIE C TIOMOIIBIO OHJIAWH
KapTorpaduu /iy cTaTHCTHIeCKoro aHanm3a (cM. boke
4 I HEKOTOPBIX TEKYIIUX TPUMEPOB TOCTYITHBIX
HCTOYHUKOB). Kpome Toro, CyniecTByeT MHOKECTBO
JOCTYITHBIX OHJIAMH JaHHBIX U CEPBUCOB 110 KapTam,
KOTOPBIE JOBOJILHO IIPOCTO UCIOJIb30BaTh C
O0JIBLIIMHCTBOM IporpaMm MHTepHeT-0pay3epos;

1 3TO CTaJo 04eHb 3PPEKTUBHBIM CIIOCOOOM
00MEHUBATKLCS N300pPAKEHUSIMU, KAPTMHU U IPYTUMHU
TUIaMU HAOOPOB JAHHBIX ¢ HOTCHIUAIBbHBIM
TOJIb30BaTENsIM 0€3 He0OX0JUMOCTH IPUOOPETaTh U
3aIycKaTh CIeNUaIn3UPOBAaHHOE IPOrPAMMHOE
obecrieyeHue.

Hara ITopran ['EO (http://geodata.grid.unep.ch),
OTIMCAHHBINA OJPOOHO B JAHHOM MOJyJI€ HUKE, OBbLI
CIeMAILHO Pa3paboTaH s MPEIOCTABICHUS Hanboee
BaXKHBIX TJI00QJTbHBIX, PETHOHAHAIBHBIX U
HAIIMOHAJLHBIX JAHHBIX OT aBTOPUTETHBIX
MEKIYHApOIHBIX HCTOYHHUKOB, MpeJularasi B TO )Ke camoe




3.2 Monitoring and data collection of environmental
trends and conditions

Monitoring provides you with tangible information on
a regular basis over an extended period of

time about past and present conditions of the
environment. In addition to environmental information,
monitoring systems also collect social and economic
information that is relevant for

understanding environmental issues. A monitoring
system may be developed for a number of

objectives, such as:

m assess the quality of the environmental situation, and
enhance public awareness;

m determine compliance with national or international
standards;

m assess population exposure to pollution, and the
impact on human health;

m identify threats to natural ecosystems, and develop
early warning systems;

m identify sources of pollution and estimate pollutant
loads;

m evaluate the effectiveness of pollution control
measures;

m provide inputs for environmental management,
traffic management and land-use planning;

m support the development of policies, determination of
environmental priorities, and

other managerial decisions; and

m support the development and validation of
managerial tools (e.g., database models,

expert systems and geographic information systems).

Monitoring and observation takes place at various
levels, including community, regional, sub-regional,
national, global and outer space. It is usually not
feasible to set up a dedicated monitoring system
specifically for an IEA. Establishing and maintaining
monitoring systems is costly and requires

long-term planning. It is important that monitoring
systems have a stable institutional base and

carry out their activities according to proper technical
and scientific standards. Monitoring systems,
however, need to also evolve over time to address new
environmental issues and make use of

new technical capabilities. IEAs as an important
“customer” for monitoring systems can play an

BpEMsI pa3lIMuHbIe BO3MOXKHOCTH JIJIsl IPOCMOTPA TAHHBIX
B PEKUME PEaTbHOTO BPEMEHHU TIOCPENICTBOM KapT,
rpadukoB ¥ TaOIHII.

3.2 MoHUTOpHHT U cOOp TaHHBIX IKOJIOTHYECKUX
TEHICHIMU U YCIOBUU

MOHHUTOHPUHT NMPEAOCTABIAET HAKTUIECKYIO
rH(MOpPMaLIKIO HA PETYIISIPHON OCHOBE 3a JITUTEIbHBIN
IepUO/J] BPEMEHHU O NPOLUIBIX U HACTOSIIUX YCIOBUAX
OKpy’Katolei cpenbl. B nononnenue k nuapopmanuu 06
OKpY’KaloIlei cpene, CHCTEMbl MOHUTOPHHTA TaKXkKe
COOHMPAIOT COLMATBHYIO U YKOHOMHYECKYIO
nH(pOpMAaINIo, KOTOpas BayKHA JIJIsi TOHUMaHUs IpobiIemM
oKpyxaromier cpeapl. Cucrema MOHUTOPUHTA MOYKET
OBITH pa3paboTaHa s TAaKUX LEJeH, KaK:

B OIICHKA KauecTBa SKOJIOTUYECKON CUTYaIUH, U
MOBBIIIEHHE OOIIECTBEHHOW OCBEIOMIIEHHOCTH;

B OMpejeNieHue COOTBETCTBHUS HAIIMOHATBHBIM HIIN
MEKIYHapOIHBIM CTaHAAPTAM;

W OLIEHKA [10/IBEP’KEHHOCTH 3arpsA3HEHHIO KUTEIIMU U
BO3JICHCTBHE HA 3/10pPOBbE YEIIOBEKA;

B HJIeHTU(UKAUS YIPO3 MPUPOIHBIM SKOCHCTEMAM,
pa3BUTHE CHCTEM PAaHHETO OOHAPYKEHHUS;

B MIeHTH()UKAIUSA HCTOYHUKOB 3arpsi3HEHHS U OLICHKA
KOJIMYECTBA 3arPS3HSIIOIINX BEIIECTB;

m oreHKa 3 (HeKTUBHOCTH Mep 1o 6oprde ¢
3arpsi3HEHUEM OKPY KaIOIIEeH Cpebl;

W [IpeocTaBlIeHNE BXOIHOW HH(OPMALIUKU ISt
9KOJIOTHUECKOTO YIPaBJICHHs, OpPraHU3aluU J0POKHOTO
JBYDKEHHS U TEPPUTOPHATIBHOTO MJIAHUPOBAHMS,

W TO/JIEPXKKA Pa3BUTHSI TOJUTHUKHU, OIIPEeIeHUE
9KOJIOTHYECKUX MPUOPUTETOB U APYTHX
OpraHU3alMOHHBIX PEHICHUI; 1

W TIO/JIEPKKA Pa3BUTHSI U paTU(PHUKAIINN
OpPTaHU3aTOPCKHUX CEPBHUCOB (HAIpuUMep, Mojene 6a3
JIAHHBIX, SKCIIEPTHBIX CUCTEM H T'eoTrpapuuecKux
MH(OPMALITMOHHBIX CUCTEM).

MOHHTOpPHHT 1 HaOJIO/IEHUE UMEIOT MECTO Ha
Pa3IMYHBIX YPOBHSIX, BKIIOYAsi MECTHBIM,
pETHOHANIbHBIN, TOIPETUOHATIBHBIN, HAIIUOHATBHBIM,
r7100aJIbHBINA YPOBEHBb M OTKPBITHINA KOcMOC. OOBIYHO
HEBO3MOXKHO HACTPOUTH CTICIIMATU3UPOBAHHYIO CHCTEMY
MOHUTOPUHTA crieruanbHo 11 D3, Yceranosnenue u
MoJI/IEpYKaHUE CUCTEM MOHUTOPUHTA SIBIISETCSI
JIOPOTOCTOSIIIAM U TPEOYET AITUTENLHOTO TIAHUPOBAHUSI.
BaxxHo, 4TOOBI CHCTEMBI MOHUTOPUHTA UMENTH
YCTOWYMBYIO OPTAaHU3AIMOHHYIO OCHOBY M BBITIOTHSIITH
CBOIO PabOTy COTJIACHO HAJIC)KAIIUM TEXHUIECCKUM U
Hay4YHBIM cTaHgapTaMm. CucTemMaM MOHUTOPHUHTA,
OJTHaKO, HEOOXOUMO JITTUTEIIFHOE Pa3BUTHE, YTOOHI
oOpamiaThcsi K HOBBIM Npo0IieMaM OXpaHbl OKPYKarolien




important role by pointing out problems with data sets
from the user point of view that may need

to be addressed over time. This may mean that rather
than ignoring issues where data is problematic

IEA could rather point these out and bring it to the
attention of the public and decision-makers,which
may be the first step towards addressing them.

At the national level, data are usually collected by the
central bureau of statistics or equivalent

office, and/or by certain ministries (e.g., environment,
land, water, agriculture) who run networks

of measurement stations and undertake statistical
surveys. Public organizations at state/provincial levels
are typically also involved in data collection, as are
municipal governments. The advantage

of using data from government sources is that
monitoring is likely to be more systematic and
ongoing.

Another important source includes data from scientific
projects by academic and research
organizations.However, project-based data are often
limited to the lifespan of a project. There may

be similar constraints when dealing with data produced
by non-government organizations with

uncertain funding. At the same time, increasing interest
in community-based monitoring indicates

that grass-roots civil society initiatives may be a new
source of data to count on in the longer

future, particularly if technology becomes more
affordable.

Data from international, national and regional
monitoring systems are often compiled in databases.

Box 4: Examples of data compilations

and monitoring systems

National-regional data sources

* Netherlands: Environmental Data Compendium
(http://www.mnp.nl/mnc)

* Europe: Eurostat
(http://europa.eu.int/comm/eurostat/),

CpeZbl U UCTIOJIb30BaTh HOBBIE TEXHUYECKHE
BO3MOKHOCTH. 133, Kak BayKHBIH "KIIMEHT" IJIs1 CUCTEM
MOHHUTOPHHIa MOXKET UTPaTh BaXXKHYIO POJIb, yKa3bIBas Ha
npobaeMbl ¢ HabopaMH JJaHHBIX C MOJIB30BATEIbCKON
TOYKH 3PEHUS, HA KOTOPBIE, BO3MOKHO, CO BPEMEHEM,
MpUAETCs 00paTUTh BHUMAaHUE. DTO MOKET 03HAYATh,
9TO BMECTO TOTO, YTOOBI HTHOPHPOBATH BOIIPOCHI
MpoOeMaTHYHbIX JaHHBIX, 12D MoXeT ckopee ykaszath
Ha HUX U NPEJICTaBUTh UX OOILECTBEHHOCTH U JIULAM,
HNPUHUMAIOLIUM PELICHHS, YTO MOXKET OBITh EPBBIM
[IaroM K MX PEeIICHUIO.

Ha nanmionanbHOM ypOBHE JJaHHBIE OOBIYHO COOUPAIOTCS
HEHTPAIBEHBIM OIOPO CTATUCTUKH WM TIOAOOHBIM
yUpEXKIACHUEM, W/HITH OTPeIeTICHHBIMA MHHUCTEPCTBAMU
(HampuMep, OKpYIKArOIIEH Cpe/Ibl, 3eMJTH, BOJIBI,
CEJIbCKOT'O X03SCTBA), KOTOPbIE YIIPABISIOT
BBIYUCIIUTEIBHBIME CETSIMH U3MEPUTEIILHBIX CTAHIIUN
HpeANPUHUMAIOT CTATUCTUUECKUE HAOIIOACHNUS.
OO1u1ecTBEHHbIE OpraHNU3aluK Ha
rOCYIapCTBEHHBIX/MECTHBIX YPOBHIX OOBIYHO TAKXKe
BOBJICUEHBI B COOp JaHHBIX, KaK U MyHHUIIUIIAIbHBIE
npaBuTenbCTBa. [IpenmyiecTBo NCHONb30BaHUS JaHHBIX
0T O(hUIIATTEHBIX HCTOYHUKOB B TOM, YTO KOHTPOJIb,
BEPOSITHO, OyJeT Ooiiee CHCTEMAaTHIECKAM H
TIPOIOJKUTEITBHBIM.

Hpyroil Ba>XHBII HCTOYHHK BKJIIOYAET JAHHBIE HAYUHBIX
IPOEKTOB, CJCaHHbIX Y4EOHBIMU U
HCCJIEOBATEIbCKUMY Opranu3anusMu. OHaKo, NaHHBIE,
OCHOBAHHBIE Ha IPOEKTE, YACTO OrPAaHUINBAOTCS
MIPOIOJKUTEIBHOCTBIO KU3HU TpoekTa. [lonoOHbIe
OrpaHUYEHUS] MOT'YT BO3HUKHYTb, KOT1a UMEEIb JIEJI0 C
JAHHBIMU, IPOU3BEACHHBIMHU HETIPABUTENIbCTBEHHBIMU
OpraHu3aIMsIMU C HEYCTOWYMBBIM (prHAHCHpOBaHUEM. B
TO JK€ CaMO€ BpeMs, BO3paCTaIOIUI HHTEPEC K
00IIIeCTBEHHOMY MOHUTOPHHTY, YKa3bIBa€T Ha TO, YTO
MacCOBbIE MHUIIMATUBBI IPAKIAHCKOTO OOIIECTBA MOTYT
OBbITb HOBBIM HCTOYHHUKOM JIaHHBIX B JajbHEHIIEM
Oyay!oIieM, 0COOEHHO, €CIIM TEXHOJIOTUS CTaHeT bosiee
JIOCTYIIHOM.

JlaHHble MEXIYHapOIHBIX, HALIMOHAJIBHBIX U
PETHOHANBHBIX CHCTEM MOHUTOPHHTA YacTO COOMPAIOTCS
B 0a3bl JaHHBIX.

Bokc 4: TIpumepbl 00beTMHEHUS TAHHBIX ¥ CHCTEM
MOHHUTOPHHTA

HanuoHnansHO-pernoHanbHbIC XPaHWIHIIA TAHHBIX

* Hunepnanaei: KoMnenanym gaHHBIX OKpPY>KaroIIei
cpens (http:// www.mnp.nl/mnc)

» Epoma: Eurostat (http://europa.eu.int/comm/eurostat/),
EEA/EIONET (http://www.eionet.eu.int/), u




EEA/EIONET (http://www.eionet.eu.int/), and
EC-JRC (http://www jrc.cec.eu.int/)

* Africa: African Environmental Network
(http://www.necz.org.zm/aein/)

International data collecting sources

* OECD has developed solid environmental data
collection systems. OECD Environmental Data
Compendium and Environmental Indicators reports are
published in book format every two years.

* UN Regional Commissions are collecting
environmental data from countries at the regional level,
sometimes in cooperation with UNEP.

* UN Statistical Division collects country data in
cooperation with UNEP and coordinates

with similar surveying by OECD and Eurostat, into
account data collection

activities by other organizations such as FAO,
UNFCCC and GEMS-Water.
(http://unstats.un.org/unsd/default.htm)

Some major multilateral environmental agreements that
have prompted data reporting:

* Ozone depleting substances (Vienna Convention and
Montreal Protocol,

http://ozone.unep.org/)

* Greenhouse gas emissions (UNFCCC,
http://unfcce.int)

» Hazardous waste movements (Basel Convention,
http://www.basel.int/)

* Long-range transboundary air pollution (CLTRAP,
http://www.unece.org/env/Irtap)

Global Environmental Observation coordination — in-
situ and satellite remote sensing

* Global Observation Systems include land, oceans and
climate (GTOS, GOOS,

GCOS, together labelled G308, see
http://www.gosic.org/), guided through an

Integrated Global Observing Strategy (IGOS) and
supported by the IGOS

Partnership (http://www.igospartners.org/).

Global Earth Observation initiatives

* Committee on Earth Observation Satellites (CEOS,
http://www.ceos.org/)

* United Nations Office of Outer Space Affairs
(UNOOSA, http://www.unoosa.org/)

* Global Earth Observation System of Systems
(GEOSS, http://www.epa.gov/geoss/)

EC-JRC (http://www jrc.cec.eu.int/)

* Adpuka: AdpukaHckas SKOJIOTHYECKAS CETh
(http://www.necz.org.zm/aein/)

MesxayHapoIHbIE HCTOYHUKH cOOpa JaHHBIX

* OECD pa3paborana equHyI0 3KOJIOTHYECKYI0 CHCTEMY
cOopa JTaHHBIX.

DKOJIOTUYECKUH CTIPABOYHUK JAHHBIX M YKOJIOTHUYECKHUE
naaukatopsl OECD nyOnukyroTes B KHH>KHOM (popmate
Ka)<JIpl€ /IBa rofia.

* Pernonansusie Komuccnun OOH cobupatot
9KOJIOTHUECKUE JJAaHHBIE CTPAH Ha PErHOHATIHLHOM
ypoBHe, uHornaa B cotpyauudectse ¢ FOHEIIL.

* Craructuueckoe nojspazaenceaue OOH cobupaer
naHHble cTpaHbl B cotpyaauuectse ¢ FOHEII n
KOOpJauHUpYyeT To00HkIe nccnenoBanus y OECD u
Eurostat, Taxoke yaensieTcss BHUMaHuEe cOOpY JaHHBIX
npyrux oprannzanuit kak FAO, UNFCCC and GEMS-
Water. (http://unstats.un.org/unsd/default.htm)
HexkoTtopsle rinaBHbIe MHOTOCTOPOHHHUE SKOJIOTHUECKUE
COIJIAIIEHUs], KOTOPbIE CHOCOOCTBYIOT O(UIINATBHBIM
oT4YeTaM JaHHbIX:

* BemiecTBa, ucTomaromye 030HOBbIH ciiok (BeHckas
Konsennus u Monpeansckuii [IpoTokon,
http://ozone.unep.org/)

* Bei6pocsr mapankoBbix razoB (UNFCCC,
http://unfccc.int)

* [lepememenust omacHbix oTx010B (bazenbckas
Kongerus, http://www .basel.int/)

* MeXIpoCTpaHCTBEHHOE 3arpsi3HEHNE BO3yXa
nanbHero panuyca neiictsusi (CLTRAP,
http://www.unece.org/env/Irtap)

I'mo6ansHas Dxonornueckas Koopaunaius
Habmionenuii — Ha MecTax ¥ CIIyTHUKOBOE
JMCTAaHIIMOHHOE CYUTHIBAHNE

* 'moGaneable Cuctemsr HabmroneHus BKIIIOYAIOT B ce0st
3emutro, okeansl 1 kiuMat (GTOS, GOOS,

GCOS, Bmecte ¢ G308, http://www.gosic.org/),
yTpaBIsieMbIe C TOMOIIBI0 THTEerpupoBaHHOM
I'mo6ansHo¥ Ctparerun Habmoaenus (IGOS) n
noanepxxuBaeMbie IGOS napraepuun
(http://www.igospartners.org/).

I'moGaneubie 3emuble HabmogarenbHble MHULIMATHBBI

* Komurer no 3emuasiv CriyTHHKOBBIMM Habumonenusam
(CEOS, http://www.ceos.org/)

* bropo Kocmuueckux [len OOH (UNOOSA,
http://www.unoosa.org/)

* 'moGanpnas 3emuas Cucrema Habmonenust Crucrem
(GEOSS, http://www.epa.gov/geoss/)




3.3 Data compilation

Collection of high-quality data is an essential part of
the IEA. You can approach initial decisions

about what data to collect and how to collect it in a
couple of different ways. You may begin by
conducting a survey of available data prior to scoping
thematic issues for the assessment.

Availability of data then becomes a criterion for
selecting data and developing indicators around
priority issues. Alternatively, you may use a more
targeted approach,where priority issues and indicators
are identified first, followed by data collection. In this
case, if data are not already available,

you have four options: (1) exclude the indicator from
your list; (2) define a proxy indicator (and

indicator that measures your issue only indirectly) for
which data is available; (3) include the indicator

as a theoretical measurement tool, but point out that
data is not available; or if you have time

and resources collect primary data, keeping in mind
that in this case time series data will not be

available.

Once you have decided on the approach you will use
for data collection, you will need to further

develop a plan that includes elements of developing
research methods, defining the type of data

needed, and prioritizing which data must be collected.
You will also need to specify data sources,

and have a clear sense of the quality of the data. The
steps involved in obtaining data and building

a database go hand in hand with developing an
assessment report (Figure 6).

(TABLE)

Quality of data and precision of measurement are
important considerations during data collection.
“Perfect” data are not always necessary or possible, but
data quality must be sufficient to satisfy the

IEA’s objectives. Imperfect approximations (proxies)
might be used in case no direct data can be

obtained. Well-known examples of this are the use of
CO2 emissions to show long-term climate

change risk, or of protected areas to indicate
biodiversity. Although different opinions exist as to

3.3 KoMounsims JaHHBIX

HaxkomnneHnne BbICOKOKa4eCTBEHHBIX JAHHBIX 3TO
ocHoBHasg yacTh UDD. Brl MOXKeTe OJONUTH K
HaYaJIbHBIM PELICHUSM O TOM, YTO COOMPATh U KaK
coOupaTh IBYMs pa3MYHBIMU crocoO0aMu. Bel MoxkeTe
Ha4aTh C IOMOIIBIO UCCIIEIOBAHUS TOTO, KaKHe
JOCTYTHBIE JaHHBIE CYIIECTBYIOT JI0 TOTO, KaK
OIIPENENIUTh TEMAaTUYECKHE BOIIPOCH! OLIEHKHU.
JIOCTYITHOCTb JJaHHBIX TOTJja CTAHOBUTCS KPUTEPHEM
BBIOOpA JAaHHBIX U Pa3paOOTKH HHIUKATOPOB 11O
MIPUOPETETHBIM BOIIpOcaM. B kauecTBe ajabTepHATUBBI BB
MOJKETE UCIIOJIb30BaTh 00JIee [EIEBOM MOIXO01, T/e
CHavaJsia HACHTU(UIIPYIOTCS IPUOPUTETHBIE BOIPOCHI U
WH/IMKATOPBI, a 3aTEM OHH COIIPOBOKAAIOTCS COOpOM
JIaHHBIX. B 3TOM city4ae, ecnu JaHHBIE HE JOCTYTHBI, ¥
Bac €CTh YeThIpe BapuaHTa: (1) HCKIIOYUTH HHIUKATOP
13 BaIllETO CIHCKA; (2) ONpeeNuTh 3aacHO HHANKATOP
(¥ MHAMKATOpP, KOTOPBIH XapakTepu3yeT Ballly npodiaemy
TOJILKO KOCBEHHO), 1151 KOTOPOI'o IaHHbIE JOCTYIHBI; (3)
BKJIFOYUTH MHIUKATOP B KAYECTBE TEOPETHYECKOTO
WHCTPYMEHTA U3MEPEHHsI, HO IOKa3bIBaTh, YTO JaHHbIE
HE JIOCTYTIHBI; WK, €CIIH Y BaC €CTh BPEMs U PECYPCHI,
coOupaTh EpPBUYHBIE JTAaHHBIE, IMES B BULY, YTO B 3TOM
Cllydae JaHHbIE BPEMEHHOTO psija He OyayT JOCTYIHEI.

Kak Tonbko BBl BRIOpaiu MOAX0A, KOTOPBIN B Oynere
UCII0JIb30BaTh Ul cOOpa IaHHbIX, BaM OyJeT
HEoOX0IMMO Janblie pa3padaTbiBaTh I1aH, KOTOPbIi
BKJIIOYAET 3JIEMEHTHI pa3pabOTKU METO/I0B
WCCIIEIOBaHMS, ONIPEECTUTD TUI HYKHBIX JTAHHBIX, U
PAaroJIOKUTh 10 MIPUOPETETaM JTaHHbBIE, KOTOPbIE
JIOJDKHBI OBITH COOpaHbl. BbI Takoke MOMKHBI Oyaere
OTIPENIENTUTh XPAaHWIIUINA JaHHBIX, 1 UIMETh CHOE
MpeicTaBIeHNuE 0 KauecTBe AaHHbIX. [lary,
He0OXO0IUMBbIE AJIs1 IOJTYyUEHHS TaHHBIX M CO3JaHusl 0a3bl
JaHHBIX, UAYT pyKa 00 pyKy ¢ pa3pabOTKOii OTYeTa 1O
akcrieptuze (Puc. 6).

(TABJIMLIA)

KauecTBO JaHHBIX ¥ TOYHOCTH U3MEPECHHUSI - BAXKHBIE
MOMEHTBHI JIJISl pACCMOTPEHMsI BO BpeMsl cOOpa JIaHHBIX.
"UneanbHble" TaHHBIE HE BCEraa HEOOXOIUMBI UIH
BO3MO>KHEI, HO KQUECTBO JAHHBIX TOKHO OLIThH
JIOCTATOYHBIM, YTOOBI YJIOBJICTBOPUTH TiessiM 13D,
HecoBepmennsie npubamkeHus (MPOKCH) MOTYT OBITh
HCIIOTH30BaHbI, €CJIM HUKAKWE TIPSAMBIC IaHHBIE HE MOTYT
OBITH MOTy4YeHHBI. VI3BECTHEBIE IPUMEPHI 3TOTO -
HCIIONBb30BaHue BEIOpocoB CO2 1y1st TOTO, YTOOBI
M0Ka3aTh PUCK U3MEHEHHs KJIMMaTa B JIOJITOCPOYHOM




whether it is better to have poor data rather than no
data at all, the general notion is that IEA is to

be based on the best available, scientifically sound data
from widely recognized sources.

Once the basic data are selected and collected, usually
you will need to compile and store them in

a dedicated database, which might be also made
available on the Internet. A database is an organized
collection of data that is used to bring together all
information about the state and trends in

the environment, and may also include information
about environmental policy, references to

other data sources and to current research. It is
important to ensure the database has continuity,

and is kept up to date by linking it to monitoring
systems, so that data generated through monitoring
are fed into the database. The environmental database
can also be used to regularly publish

printed documents, such as environmental data
compendia and indicator reports, to inform
policymakers

and the public, and to provide a snapshot overview of
the state of the environment. In

many countries, building such a database is, or can be,
a collaborative effort of various agencies,

such as a central bureau of statistics, environmental and
related ministries (e.g., agriculture, water),

as well as research organizations and non-
governmental organizations.

It may be useful to have the database already agreed
and available by the time data collection is

starting so that data sets can be added one by one as
they are identified. You may also find that the
database needs adjusting after you loaded the first data
sets, particularly if you want to build in a

wider range of functions, like multiple search, display
and analytic functions available through the

internet.

A database typically includes metadata, which are the
background information about a data set

itself. They include facts, such as the source of the
data, the scale at which they were collected, the

year they were collected, the projection if there is one,

TIepHO/Ie, WIH 3allUIleHHbIe 00JacTH, YTOOBI YKa3aTh
OMOJIOTMYECKYI0 BAPHATUBHOCTh. XOTS €CTh PAa3IUYHbIC
MHEHHUSI OTHOCUTEIILHO BOIIPOCA O TOM, JIyUIlle JI1 UMETh
HE/IOCTaTOYHBIC JAaHHBIE, YeM BOOOIIE HUKAKUX, 00IIee
MHEHHE 3aKIIF0YaeTcs B ToM, 4To N33 goimkHa OBITH
OCHOBAaHa Ha JIYYIINX U3 TOCTYITHBIX, HAYYHO 3HAYUMBIX
JIAHHBIX M3 OOLIETIPH3HAHHBIX HCTOYHHKOB.

Kak Tonbpko ncxosHble 1aHHbIE OTOOPaHBI U COOPAHBI,
BaM OyJieT HeoOX0uMO coOpaTh UX U XPAHUTH B
COOTBETCTBYIOLIMX 0a3axX JaHHBIX, KOTOPBIE MOTYT OBITH
TaKxe JOoCTynHbl uepe3 MurepHer. ba3za naHHbIX — 3TO
OpPraHN30BaHHOE COOpaHHE JaHHBIX, KOTOPOE
WCTIONB3YeTCs Il COOMpaHus BMECTe BCeil MHPOpMAUu
O CUTYyaIll{ ¥ TEHIEHIUIX OKPYKAIOMIEH CpeIbl, H
TaKKe MOXKET BKIIIOYATh B €051 HH(OPMAIIHIO O
9KOJIOTHYECKOW TIOJIUTUKE, CCHIIKU Ha JIPYTHE
WCTOYHUKY JaHHBIX U TEKYIIHE MCCeI0BaHus. BaxkHO
yZIOCTOBEpPUTHCS, UTO 06a3a JaHHBIX MOCJIEA0BaTEIbHA U
HOMOJIHSETCS JTaHHBIMU, CBA3aHHBIMU C CUCTEMaMHU
MOHHUTOPHHTIA, TAKUM 00pa3oM, TaHHbIE,
CT€HEpUPOBAHHBIE C TIOMOIIbI0 MOHUTOPHHTA 3aHOCSTCS
B 0a3y IaHHBIX.

Dkonornveckre 0a3bl JAaHHBIX MOTYT OBITh TaK¥Ke
WCTIOJIb30BaHBI /IS Iy OJIMKAIAN PETyJISPHBIX IeYaTHBIX
JOKYMEHTOB, TAKMX KaK COOpPHUK TaHHBIX MO SKOJIOTHH,
U1t THQOPMHUPOBAHHS TOJTUTUKOB M OOIIECTBEHHOCTH, H
JUTSL TIPEIOCTABIICHNST 0030pHON KapTUHBI COCTOSHHUS
9KOJIOTHUECKOH cuTyanuu. Bo MHOrux crpanax
co3/laHMe TaKoi 0a3bl JaHHBIX SIBJISETCS WIM MOXKET
SBJISIThCS MOMBITKOM COTPYJHUYECTBA PA3IMUHBIX
areHcCTB, TAKUX KaK IIEHTPaJIbHOE OI0pPO CTaTHUCTUKH,
9KOJIOTHUECKUE U OTHOCSIINECS K SKOJIOTUU
MUHHUCTEPCTBA (HaIPUMEp, CETbCKOTO X03MUCTBA, BOBI),
a TaKkXKe NCCIIEAOBATENLCKIX M HEMPABUTEILCTBEHHBIX
OpraHu3anuii.

MoxeT oka3aTbCs TIOJIE3HBIM UMETh YK€ COTJIACOBAaHHYIO
Y IOCTYTHY0 0a3y JTaHHBIX K TOMY BPEMEHH, KOTIa
HauuHaeTcst cOOp JaHHbIX, TAKUM 00pa3oM, 4TOOBI
HaOOpBI JaHHBIX JOMOJHSUIN APYT ApyTa 110 Mepe ux
nosiBJIeHUs. BBl MOXkeTe Takke HallTH, 4TO 0a3a JaHHbBIX
HY>Ka€TCsl B HACTPOUKE TOCIIE 3arpy3KH MEPBBIX
Ha0OPOB JJaHHBIX, 0COOCHHO, €CITH BbI XOTUTE BCTPOUTH
Oonpimii Habop QyHKIMH, TAKMX KaK MHOTOKPAaTHBIN
MTOVCK, OTOOPAXKAIOIINE U aHAIUTHIEeCKHE (DYHKIINY,
JOCTYIIHBIE ¢ ToMoIbI0 HTEpHeTA.

baza naHHBIX TAMMYHO BKITIOYAET B ce0s1 METaJaHHBIC,
KOTOPBIC SBIIAIOTCSA NMPEABAPUTEILHON HHBOpMAIUEH O
cobcTBeHHO Habope naHHBIX. OHU BKIIFOYAIOT B Ce0s
(haKThl, TAKHE KaK HCTOUHUKH JaHHBIX, CHCTEMY
VCUUCIICHHSI, B KOTOPOW OHU OBLIH COOpaHsbl, TOjl, B




and any other information that you need to

know before you can interpret the meaning of the data
and use them in your analysis or report. An

example of metadata can be found in the GEO Portal,
as demonstrated in Exercise 1.Metadata for

indicators is further discussed in Section 4.1 on
Methodology Sheets for indicators. Spatial data

have additional metadata requirements that are also
described in the GEO Data Portal.

Box 5: System for integrated environmental

and economic accounting

The System of Integrated Environmental and Economic
Accounting (SEEA) is an integrated

framework for economic and environmental data. It
was developed by the United Nations

as a satellite database to the System of National
Accounts (SNA) for the purpose of

enabling environmental data to be incorporated into
economic decision making. It brings

together economic and environmental information in a
common framework to measure

the contribution of the environment to the economy and
the impact of the economy on

the environment. It provides policy-makers with
indicators and descriptive statistics to

monitor these interactions, as well as a database for
strategic planning and policy analysis

to identify more sustainable paths of development. The
data contained within the database

can also be used to derive national-level indicators (UN
Statistics Division 2003 and

Hardi, P. 2000).

The SEEA system consists of four main categories of
accounts:

* Flow accounts for pollution, energy and materials,
providing information at the

industry level about the use of energy and materials as
inputs to production, and the generation of pollutants
and solid waste.

* Environmental protection and resource management
expenditure accounts, identifying

expenditures incurred by industry, government and
households to protect

the environment or to manage natural resources. They
take those elements of the

KOTOPOM OHHM OBIITH COOpaHbI, BO3MOXKHOE 3HAUYCHUE,
€CJIM TaKOe UMEETCS U Jto0ast pyras uHpopmanms,
KOTOpasi Hy’>KHa BaM Iepe]] TeM, KaK Bbl CMOJKETe
HMHTEPIIPETUPOBATh 3HAUEHUE JTAHHBIX U HCII0JIb30BATh
HX B CBOEM aHaliu3e win otuete. [Ipumep meTamaHHbIX
BBl MOXeTe HaiT B moptaie ['EO, kak
npoaeMoHTcTpupoBano Ha [Ipumepe 1. Meraganusie amns
WHIUKATOPOB OyIyT B JalbHEHIIEM 00CyKIaThCs B
cexiuu 4.1, B MerogonorndeckoM Jlucre s
UHIUKATOPOB. [IpocTpaHCTBEHHBIE JaHHBIE UMEIOT
JIOTIOJTHUTENbHBIE METaJaHHbIE, KOTOPBIE TaKKe
onucansbl B nopraine gaHHsix ['EO.

Bboke 5. Cucrema a1 UHTErpUPOBAHHOTO
9KOJIOTHYECKOTO U SKOHOMHUYECKOTO yueTa

Cuctema MHTErpupoBaHHOTO DKOIOTUIECKOTO
Oxonomuueckoro Yuera (SEEA) siBisiercst coBMecTHOM
CTPYKTYPO# I SKOHOMUYECKHUX U IKOJIOTMUYECKUX
nanabX. OHa Obuta papadorana OOH kak
conyTcByromas 6asa naHHbix Cuctemsl HanponansHOro
VYuera (SNA) ju1st TOro, 4TOOBI SKOJIOTHYECKas 0a3a
JIAHHBIX MOTJIa OBITE OOBEAUHEHA C DKOHOMUYECKUM
MPUHATHEM PELIeHUH. DTO cucTeMa 00beqUHSET
HKOHOMHYECKYIO U IKOJIOTUIECKYIO HH(POPMAIHIO B
eIMHYIO CTPYKTYPY ISl ©3MEPEHUS BKJIaJa SKOJIOTUH B
HSKOHOMHKY M BO3JEHCTBHE SKOMOMHUKHU HA IKOJIOTHIO.
ITO NPEAOCTABISAET MOTUTUKAM HHIUKATOPHI U
CTaTUCTHYECKHE JaHHBIC /111 KOHTPOJIS HAJl STUMH
B3aUMOJICHCTBUAMH, a Takxke 0a3y JaHHBIX JUIS
CTPATErMueCKOro INIAHUPOBAHUS U MOJUTUYECKOTO
aHaJM3a JUIsd HaXoKAeHus 0oJiee yCTONUUBBIX MMyTeil
pa3BuTHi. JlaHHBIE, KOTOpBIE conepKarcs B 06aze
JTAHHBIX, MOTYT OBITh TaK)Ke MCIIOJIb30BaHbI JUIS

MOy YeHUST MHIMKATOPOB HanoHaIbHOTO ypoBHs (UN
Statistics Division 2003 and Hardi, P. 2000).

Cucrema SEEA cocTOUT U3 YeThIpeX TIIaBHBIX
KaTeropui yuera:

* Cyera MMOTOKOB 3arpsi3HEHNUs], SHEPTUH U MAaTEPHAJIOB,
HpeoCTaBIsIoNe HHGOpMALIUIO HA YPOBHE
HNPOMBIIIICHHOCTH 00 MCIIOJIb30BAHUH YHEPTHU
MaTepualioB KaKk BXOHBIX JIAHHBIX JUIs IIPOU3BO/ICTBA, &
TaK K€ MPOU3BOJICTBO 3arPs3HSIOIINX BELIECTB U TBEIBIX
OTXO/IOB.

 Cdera 10 HKOJIOTUYECKON 3aILUTE U M0 pacxoaaM Ha
yHOpaBJ€HUE pecypcamu, TOHECEHHBIM
MIPOMBIIIJICHHOCTHIO, TPABUTEIHCTBOM M IOMAITHUMHU
XO3S5ICTBaMH Ha 3alIUTY OKPY>KAIOIIEH Cpebl WIIH
yhpaBiieHHe IPUPOAHBIME pecypcamu. OHu OepyT Te
37eMeHTHI cymiecTByronieil SNA, KOTopble OTHOCSTCS K




existing SNA that are relevant to the good management
of the environment and

show how the environment-related transactions can be
made more explicit.

* Natural resource asset accountts, recording stocks and
changes in stocks of natural
resources such as land, fish, forest, water and minerals.

* Valuation of non-market flows and environmentally-
adjusted aggregates, presenting

non-market valuation techniques and their applicability
in answering specific

policy questions. It discusses the calculation of several
macroeconomic aggregates, adjusted for depletion and
degradation costs, and their advantages

and disadvantages. It also considers adjustments
concerning the so-called defensive expenditures.

3.4 GEO Data Portal

In order to filter relevant national data from
authoritative, primary international data sources and
harmonized databases, as well as to provide aggregated
data at sub-regional, regional and global

levels, UNEP has developed a dedicated reference
database for GEO and sub-global IEA reporting:

the GEO Data Portal.

The GEO Data Portal has matured into a reference data
system, and has become the authoritative

source of a broad collection of harmonized
environmental and socioeconomic data sets used by
UNEP and its partners in the GEO reporting process
and other integrated environment assessments.

It also allows basic data analysis and creation of maps
and graphics. Its online database currently

holds more than 450 variables that can be analyzed and
displayed as maps, graphs or tables.

The data sets can also be downloaded in a variety of
formats, supporting further analysis and processing

by the user. The GEO Data Portal covers a broad range
of environmental themes such as

climate, disasters, forests and freshwater, as well as
categories in the socio-economic domain,

including education, health, economy, population and
environmental policies. The online Data

Portal has been designed as an easy and light system

XOpOIIEMY YIIPABJICHHUIO OKPY KaloIlen cpeion u
MOKa3bIBAIOT, KaK CAEJIKH, UMEIOINE OTHOIIEHHS K
OKpYKaroliel cpejie, MOTYT ObITh OoJiee HATJISITHEI.

* Cuera aKTUBOB MPOPOJIHBIX PECYPCOB, 3aIIMCHIBAIOIIUE
CTOKHU ¥ U3MEHEHMS OKPYKAIOLIEN CpeNIbl, TAKUE KaK
3eMJIH, PBIOHBIE PECYPCBI, JIEC, BOAA U MUHEPAIBIL.

* O1ieHKa HEPHIHOYHBIX MIOTOKOB M HKOJIOTHUECKU
HACTPOEHHBIX KOHCTPYKLUH, IPeACTaBISIONIX COO0M
HEPBIHOYHBIE TEXHOJIOTUU OLEHKH U UX IPUMEHUMOCTD B
OTBET Ha crenu(pUIECKUE MOJIUTHIECKIE BONpockl. OHa
aHAJIM3UPYET pacyeT HECKOJIBKUX MAaKPOIKOHOMHUYECKHX
COBOKYITHOCTEH, MpeAHAa3HAYCHHBIX IS aHAJIN3a 3aTpaT
10 UCTOIICHUIO U JETPAIAINH, a TAK K€ UX
MperMylIecTBa U HelocTaTku. OHa TaKKe COJEPIKUT
HACTPOMKH, KacarolIuecs TaKk Ha3bIBAEMbIX 3allUTHBIX
pacxooB.

3.4 Tlopran Jaunsix 'EO

Jiist Toro, 94To0b! (PUIBTPOBATH BayKHBIE HAITMOHAIBHBIE
JAHHBIE U3 aBTOPUTETHBIX, IEPBUYHBIX MEKIYHAPOIHBIX
WCTOYHUKOB JIAHHBIX M COTJIACOBAHHBIX 0a3 JaHHBIX, a
TaK>Ke MPEAOCTABIISTh COBOKYIIHbIE JAHHBIE
CcyOpernoHanbHBIX, PETHOHABHBIX U TI00aIbHBIX
ypoBaer, FOHEII pa3zpaboTan COOTBETCTBYIONTYIO
cnpaBouHyto 0a3y nanubix 17151 ['EO u oTueTHOCTH TIO
ND23: MMopran Janusix ['EO.

IToptan Hanusix ['EO npeBpatuics B cucteMy
CTIPaBOYHBIX JAHHBIX U CTaJl aBTOPUTETHBIM UCTOUHUKOM
6011b110T0 0a3bI COTIACOBAHHBIX SKOJIOTUYECKUX U
COIIMAITEHO-DKOHOMUYECKHX HAaOOPOB JTaHHBIX,
ucnonszyembix FOHEII u nx napraepamu B npouecce
co3nanus otueta 'EO u apyrux cOBMECTHBIX
JKOJIOTMYECKUX OlEeHOK. OH TaKXe MPeIoCTaBIsIeT
aHAJIN3 UCXOHBIX TAHHBIX U CO3J]aHKiE KapT U rpaduKoB.
JlanHas Ga3a 1aHHBIX B PEXHME PEaTbHOIO BPEMEHU B
HacTosiIIee BpeMs coaepKuT Oonee 450 nmepeMeHHBIX,
KOTOPbIE MOTYT OBbITh IPOAHATM3UPOBAHBI U TOKA3aHbI B
BHJIE KapT, Tpad)uKOB U TAOJIHII.

HaGops! 1anHBIX MOTYT OBITh 3arpy>K€HbI BO MHOKECTBO
(opmaroB, MpeaoCTaBIIAd AAJbHEUIINN aHATIN3 U
00paboTKy JJaHHBIX caMOMYy MoJib3oBaTento. [Topran
nanabix ['EO copepxut mmpokuil tuana3zox
9KOJIOTHUECKUX TEM, TAKHX KaK KJINMAT, KaTacTPOQBI,
Jieca U IIPECHas BOJA, aK TAKXKe COLUAIBHO-
9KOHOMMUECKHE KaTEropuu, BKIIt04as 00pa3oBaHue,
3I0pPOBbE, 3KOHOMHKY, HACEJIEHUE U IKOJIOTHIECKYIO
noauTHUKy. IlopTan naHHbIX B peKUME peagbHOro




that can run on most platforms and does not need very
extensive Internet bandwidth. Although primarily
targeting the GEO user community (UNEP offices,
GEO Collaborating Centres and contributors),
extensive use of the portal is also

made by other (UN) agencies, universities, schools,
civil society and the general public around the

world.

The data providers include many primary data
collection agencies among the UN system and other
key partners, including FAO, UNEP, UNESCO, UN
Statistical Division, WHO, World Bank and

OECD. Although nearly all data sets are in the public
domain and freely accessible to all, due to

copyright reasons, a small portion of the data can only
be downloaded by the GEO user community

of UNEP offices and the network of GEO
Collaborating Centres and contributors. The statistical
data variables are available not just for all countries of
the world, but also for UNEP’s GEO

regions and sub-regions, and the world as a whole. In
certain cases, the aggregated figures cannot

be given due to lack of underlying data at the country
level. To the extent possible, the data cover

the period since 1970, and are constantly being kept
up-to-date. Apart from statistical data sets, a

good selection of geo-spatial data (maps) is also
available in standard formats used by the remote
sensing community, usually at global and regional
scales. New data are added on the basis of needs
stemming from UNEP’s GEO reporting, and based on
priorities discussed in the GEO Data

Working Group (DWG) and reflected in the GEO
Data/Indicator matrix, as well as through consultations
and arrangements with UN agencies and other
authoritative data providers.

The global GEO Data Portal is being supplemented by
regional versions, starting in Latin America

and Africa, and to follow in Asia and Pacific and West
Asian regions. The Global GEO Data Portal

is available on the Internet at
http://geodata.grid.unep.ch/ and on CD-ROM. The
website provides

the most recent updates and further information on
other associated tools, such as an e-Learning

module for the Portal and a User Guide
(http://www.grid.unep.ch/wsis/).

BpeMeHH ObIT pa3paboTaH Kak MpocTast U JieTKast
CUCTEeMa, KOTopas MOXeT paboTaTh Ha OOIBITNHCTBE
wiaThopm, U He HyKIaeTcs B OUYeHb MOLITHOMN
MIPOIYCKHOW CIIOCOOHOCTH MHTEPHETA. XOTS OCHOBHBIMH
cuntarorcs noip3osarenu I'EO coobmectsa (FOHEIT
oducel, Llentpsl corpyaanuecta 'EO u ux
COTPYJIHUKH), TOPTAT TAK)KE YCUICHHO HCIIONb3YETCs
npyrumu arenctBamu (OOH), yHuBepcureramuy,
IIKOJIaMH, FPaXXJaHCKUM OOIIECTBOM U IIUPOKOH
MHPOBOH OOLIECTBEHHOCTBIO.

VlcTouHMKY TaHHBIX BKIIOYAIOT B ce0s IIEPBUYHBIC
JaHHbIe coOpaHHbie areHcTBaMu cucteMbl OOH n
JIpYTHUX KIIOYEBBIX MapTHEpoB, Bkimouas FAO, UNEP,
UNESCO, UN Statistical Division, WHO, BcemupHsbrit
bank u OECD. Xots noutu Bce HaOOPHI JaHHBIX
HaxXOJSATCs B 00IIECTBEHHOW COOCTBEHHOCTH U
cBOOOJHOM JIOCTYTIE AJISl BCEX, U3 32 aBTOPCKOI'O IpaBa
HeOoJIbIIIast 4acTh JaHHBIX MOXKET OBbITh 3arpyskeHa
Tonbko nons3oBatensiM ['EO coobmectB odprcoB KOHEIT
u cetu LlenTpoB corpynnudectsa I'EO u unbimu
OpraHu3asIMH/IIOAbMHU, BHOCSIIMMH BKJIAJ B JAHHBIE.
CrarucTiueckue JaHHbIE JOCTYITHBI HE TOJBKO JJISt BCEX
cTpaH mupa, Ho Takxe 1151 pernoHos TOHEII I'EO,
MIOIPETHOHOB U MUpa B 1iesIoM. B onpeneneHHbix
ClTydasix CrpyIIUpOBaHHBIC IIU(PBI HE MOTYT OBITH
MIPEIOCTABIICHBI N3-32 HEXBATKU 0a30BbIX JaHHBIX Ha
ypoBHe cTpaHbl. HackoibKO 3TO BO3MOXKHO, JaHHBIE
MoKprIBatoT nepuos ¢ 1970 rona u moCTOSIHHO
obHoBIsI0TCA. Kpome cratucTHueckux HabOpoB JaHHBIX,
XOPOIINH BBIOOP F€ONPOCTPAHCTBEHHBIX TaHHBIX (KapT)
TaK)Ke JTOCTYIIEH B CTAHJAPTHBIX (hopMaTax, OObIYHO
I00ANBLHOTO U PETHOHATLHOTO MaciiTaboB. HoBwie
JIaHHBIE TOOABIISIOTCS HA OCHOBE HEOOXOAMMOCTH 13
otruetoB FOHEII I'EO u ocHOBBIBalOTCA HA IPUOPUTETAX,
obcyxnaembix Ha Pabounx ['pynmax I'EO (DWG) u
otpakeHHbIx B MaTtputie Janusix/Muaukatopos ['EO, a
TaK>Ke C MMOMOIIBIO0 KOHCYJBTAIMNA U JOTOBOPOB C
areactBamMu OOH u npyrumu aBTOpUTETHBIMU
npoBaiiiepaMu JaHHBIX.

I'mo6anwuslii [lopran Jlanaeix 'EO gonomusieTcst
pernoHaNbHBIMU BEPCUSMH, HaunHas ¢ JIaTHHCKOM
Awmepuku u Adpuku, u anee B ABUATCKUX H
Tuxookeanckux 1 BocTouHO-A3UMaTCKUX PErHOHAX.
I'mo6anwusrii [lopran Jlanaeix TEO goctyrien B
Wntepnere no anpecy http://geodata.grid.unep.ch/ u na
CD nocurensix. BeGcaiit nmpenocTraBisieT camble
MoclieJHIEe OOHOBJICHUS U AAbHEHIITYI0 HHPOPMAIIIO
Ha aHAJIOTUYHBIX CEPBUCAX, TAKUX KaK MOJYJIb €-
Learning ans [oprana u PykoBozactso [lons3oBaTens
(http://www.erid.unep.ch/wsis/).




Although the GEO Data Portal is open to everyone and
provides data for all countries of the world,

for national-level environmental reporting authoritative
data sources are more likely found within

the country itself from the government (environmental
and other ministries, bureau of statistics),

research organizations, NGOs and other sources.
Therefore, when using the portal you

should also plan on cross-referencing with national
databases.

EXERCISE 1: GEO Data Portal

The following exercise is intended to give you practice
using the GEO Data Portal. There are two

themes for this exercise, Population Indicators and
Making Globalization Visible. For the first part

of the exercise, choose a theme and work with a partner
on the exercise. For the second part, do

the exercise on your own. Use the handouts provided
with this activity to follow the steps.

1. Population indicators: A global view
Geodemography is one of the most commonly used
themes for mapping in geography, mainly

because population data are often readily available and
lend themselves quite well to mapping, particularly

at the global level. Mapping geodemography allows us
to go beyond basic population

numbers to the population indicators that give us a
more complex picture of the population

dynamics of a place, such as birth rate, death rate, total
fertility rate, and infant mortality rate. This

exercise gets you started comparing population
indicators at a global scale.

Step 1. At your computer, launch your browser and go
to the GEO Data Portal at
http://geodata.grid.unep.ch/.

First, let’s focus on the fertility rate data. The fertility
rate is a relatively useful indicator of forthcoming
changes in population density for a country.

Step 2. Under “search the GEO Database,” enter the
word “fertility,” and click “Search.”You should

now see a set of available database options relevant to
“fertility.”

Xots [Hopran auusix 'EO oTKpsIT 11 BCeX U
MIPEeIOCTaBIISIET JaHHBIE JUIsl BCEX CTPaH MUpa,
UCTOYHUKY O(DUIIMATBHBIX JaHHBIX JUIsI HAIMOHALHOTO
YPOBHS 3KOJIOTUYECKON OTYETHOCTH 00Jiee BEPOSTHO
HaWTH BHYTPH CAMOU CTPAHBI OT MPABUTEIHCTBEHHBIX
(?KOJIOTMYECKUX U JPYTUX MHHHUCTEPCTB, OIOPO
CTaTUCTHUKH ), UCCIIeNOBaTEILCKUX opranu3anuii, HKO n
JIPYTUX HCTOYHUKOB. Takum 00pa3om, KOT/a BeI
MOJIb3yeTeCh MOPTAIOM, BaM TaKXKe ClellyeT oOpamiarh
BHHUMAaHHE HA MEPEKPECTHHIE CCHIIKU C HAIMOHAIBHBIMU
0asaMuy JaHHBIX.

VYupaxnenue 1: [Topran Janusix ['EO

Crnenytoiiee ynpakHEeHHE MIPEIHA3HAYEHO U1 TOTO, YTO
JaTh BaM MOMPAaKTUKOBATHCA B Mcnoib3oBanuu Iloprana
Hanueix GEO. YnpakHeHHE COACPKUT ABE TEMBI,
Honynsmuonusie Uuaukatopst U Co3xanue
I'mo6anuzanun Buanmoii. [ns nepBoii yactu
ylnpakHEeHHs], BBIOEpUTE TeMy M paboTalTe ¢ MapTHEPOM
o yrpaxxHeHuto. JJig BTOpoii yacTu, aenanTe
yIpaXxHEHUE caMOoCTOsTeNIbHO. ClieyiTe HHCTPYKLMSM,
ONMCaHHBIM B pa3aTOYHbIX MaTepuasax.

1. UnaukaTopsl HacelleHus: Tio0anbHast KapTHHA
I'eonemorpadus - ofHa U3 HANOOJIEE UCITOBE3YEMBIX TEM
JUTSL HAHECEHUSI Ha KapTy B reorpaduu, B OCHOBHOM
MMOTOMY, YTO JTaHHBIC O HACEACHHUH YacTO JICTKO
JIOCTYTHBI U XOPOIIIO MPUCTIOCOOICHBI 11 HAHECCHUS Ha
KapTy, 0COOCHHO, Ha T7100aTbHOM ypoBHe. HaHecenue Ha
KapTy reojeMorpaduu mo3BoJisieT HaM MONTH JajbIe
IPOCTOr0 KOJIMYECTBA HACEJICHUS, K MHANKATOpaM
HACEJICHHs, KOTOPBIE JIal0T HaM 0oJiee CIOKHYIO
KapTUHY TUHAMUKH HACEJICHUS Ha MECTaX, TAKUEe KaK
K03 (QUIIMEHT POKIAEMOCTH, ITOKA3aTeh CMEPTHOCTH,
00t K03 HUIHEHT POKTAEMOCTH, U HOpMa JIETCKOU
CMEPTHOCTH. DTO YIPAXKHEHHUE JJACT BaM
MEPBOHAYANIBHBIN MPUMEP CPABHECHUS WHANKATOPOB
HaceJIeHUs B IJI00aTbHOM MaciTaoe.

[ar 1. B BamemM kommbIoTEpE, 3aMyCTUTE CBOW Opay3ep
u nepeiinure Ha ctpanully [loprana Hdanusix 'EO no
anpecy http://geodata.grid.unep.ch/.

Bo-nepBbIx, 1aBaiiTe cocpeoTOUMMCS Ha TaHHBIX
koa¢dunmenta poxaaemoct. Koadduiment
POX/1a€MOCTH - OTHOCUTEIBHO TOJIE3HBIA HHIUKATOP
JUIS TIPEICTOSIIINX M3MEHEHUH IUIOTHOCTH HAceJIeHUs B
CTpaHe.

Hlar 2. B rpade “nouck 6a3er nanaeix 'EO,” BBeanTe
cioBo "poxmaeMocts", u HaxmuTe "llonck". Bei
JIOJDKHBI YBHJIETh CIIMCOK JIOCTYIHBIX 0a3 JaHHBIX,
OTHOCAIIUXCS K "poxkmaaemMocta'.




Step 3. In this list, choose the top data option, fertility
at the national level, by clicking on the radio
button and then clicking “continue.”

Step 4. From the year selections, check the box labelled
“Select All” next to the list of available years,

and then click “continue.”

You should now be looking at a list of available output
options for the data, as shown on the right.

The GEO Data Portal offers data to view in a map,
chart or table, as well as to download for use in
statistical or mapping packages.

First, let’s find out what type of data we have by
looking at the metadata.

Step 5. Under “Show Metadata,” click “display
as...Metadata.”

Question 1: Read the “Abstract” and “Purpose”
sections of the metadata. How is fertility

rate defined for this data set?

Question 2: How were the data for fertility rate
collected and measured?

Question 3: Why is fertility rate considered a more
useful population indicator than

birth rate?

Step 6. When you’re finished browsing the metadata,
click the orange “go back” link on the right

to return to the display options page.

Step 7. Under “Draw Map,” click on the image of the
map. This will open up a separate window

with a world map showing estimated fertility rate for
the years 2045-50.

The fertility rate map shows a century of estimated data
for each country. How are regional patterns

of fertility estimated to change over this period of
time?

Step 8. Explore the different estimates by clicking on
the “General” tab in the red Theme box below

the map, selecting another time period from the
“Selected Year” drop-down menu, and clicking
“update map.”

Question 4: Choose four different time periods from
the drop-down menu, and analyze

what you see. What regional patterns do you find for
fertility rate?

Question 5: Based on these patterns, which countries or
regions might you predict to

[IIar 3. B aTom crircke, HaXXKUMasi Ha KHOTIKY BBIOOpa U
3aTeM HaXuMas "TIPOJIOJDKUTE", BEIOEPUTE BEPXHIOO
OTIIUIO TaHHBIX — (PEPTUIHHOCTh Ha HAIIMOHAJIHHOM
YpOBHe.

[ar 4. ITpu BeiOOpe roaa, BeiOepute 6510k «Bridpath
BCE» Cpa3y MOCJIE CIIUCKA JOCTYPHBIX JIET U 3aTEM
Ha)XMHUTE "TPOIOIKUTE".

Bbl 10KHEI TENEph BUAETh CIUCOK AOCTYIHBIX
BapUAaHTOB JIaHHBIX, KaK [TOKa3aHO CIIpaBa.

[Toptan Hanusix ['EO npemnaraer qanabie mpu
MIPOCMOTPE KapThl, rpadrika Witk TAOIHIIBI, a TAKXKE MPU
3arpys3Ke sl UCTIOJIb30BAHUS B CTATUCTUYECKUX UITH
KapTOYHBIX ITAKETaX.

Bo-niepBbIX, naBaiiTe y3HaeM, CMOTPsI Ha METaJaHHBIE,
KaKUe TUIIbI JAHHBIE MBI IMEEM.

Iar 5. ITox rpadoii “Ilokazate MeTanaHHbIE IMIETKHUTE
Ha “0TOOpa3uTh Kak... MeTananuwie”

Bompoc 1: [Ipounraiite ceKIiuy MeTaaHHbIX
«AbctpakT» u «l{enm». Kak ypoBens pepTriibHOCTH
OTIpeeieH TS TOr0 Habopa JaHHBIX?

Bompoc 2: Kak nannbie Mo GpepTHIIbOCTH ObLTH
COOpaHHBI U U3MEPEHBI?

Bomnpoc 3: [Touemy GepTHIBHOCTS paccMaTpUBAETCS KakK
OoJtee TOJIe3HBI HHANKATOP IS HACETICHUS, YeM

ko3 durmeHT poxgaeMocTu?

[ar 6. Koria BeI 3aKOHUMIIN TIPOCMOTP METaIaHHbIX,
Ha)KMHUTE Ha OPAaH)KEBYIO CCBUIKY «BO3BPAaTHTHCS»
crpaBa Jyls BO3BpaTa Ha CTPaHMILy IPOCMOTpa
napameTpoB.

[ar 7. ITox rpadoii «HapucoBars kKapTy» HAKMUTE Ha
n300pa’keHre KapThl. ITO OTKPOET OTAEITHHOE OKHO C
KapToil MUpa, TOKa3bIBAIOIIEH KO PUITHEHT
(deprunsHOCTH 151 2045-2050 romos.

KoaduumeHT cTpaHbl MOKa3bIBaeT CTO JIET
MIPEIIOIaraéMbIX JTAaHHBIX, PACUUTAHHBIX JUTS KaXKIOMH
ctpaHbl. Kak pernonanbHble ycinoBus pepTUIbHOCTH
OIIPENEINAI0T U3MEHEHHE 33 ITOT NEPUOJL BpeMeHH?

[Tar 8. Haiinem paznu4Hbie OIIEHKU, HAXKUMAas Ha
BKJIATKy «O0IIHe» Ha KPaCHOM OJIOKE TeM,
PacTonoIcHHOM TOJT KapTaMH, U BBIOUpAst Jpyroi
MepHoJ] BpEMEHU K3 BBINAAIoNIero MeHto «Bribepute
ro/» u 3areM HaxxuMas «OOHOBUTH MEHIOY.

Bormpoc 4. Beibepute yeTsipe pa3iuyHbIX Hepruoaa
BPEMEHH U3 «BBINAJIAIOLIETO MEHIO» U MPOaHATU3UPYHUTE
TO, YTO BbI BUUTE. Kakue pernoHanbHbIe MOACTN BbI
HaxoJUTe JUIs ypOBHS GepTUbHOCTH?

Bompoc 5. OcHOBBIBasICh Ha ATUX MOJCIISIX, B KAKUX
CTpaHax UJIM PErMOHAaX BBl MOXETE MPEJICKa3aTh




have a decreasing population density?

Hint: By selecting the “Identify” tool icon to the left of
the map, and then clicking the map with

your cursor, you can get data for individual countries.

Step 9. Next, go back and explore the global data for
Infant Mortality Rate. Click on the orange

“new search” link to the right of the map. This should
take you back to GEO Data Portal home

page. In the box, type “infant mortality” and click
“Search.”

Step 10. From “select a dataset,” choose “Infant
Mortality Rate — National,” click “continue,” again
choose all years of the data, and click “continue.”

Step 11. Draw your map as in Step 7.

Question 6: Using the options in the “General” tab
again, browse the estimated infant

mortality data between 1950 and 2050. What regional
patterns do you see?

Question 7: Reflect on what you have learned in class
about infant mortality rate as a

population indicator. If you could look at these two
data sets, infant mortality and fertility

rate, simultaneously, how would you expect them to
correlate? In other words, for

a country with a high fertility rate, would you expect
infant mortality to be high or low?

Explain your reasoning.

2. Making globalization visible

Globalization is a complex concept to grasp,much less
measure or monitor.Most people agree that

it is a combination of specific process-like and
structural shifts in economics, culture and governance
at the global level. These patterns include a shift from
industrial to service economies, and

from national to global markets, an increasing spread
of popular culture, rising consumerism and

often a widening gap between the rich and poor.

Question 1: What other kinds of economic and cultural
patterns are indicators of globalization?

CHIMYKEHHE TUIOTHOCTH HACEIICHHUS?

Coget: BriOupast ukonky meHio «neHTrduUImMpoBatsy,
PacIHOIOKEHHYIO CIIeBa OT KapThl M 3aTeM, Ha)KUMast Ha
KapTy KypcoOpoM, BbI MOKETE MOTYUYUTh JAHHBIC IS
OTIETBHBIX CTPaH.

[ar 9. /lanee, uanre Ha3aa U UCCIEAYNUTE TI00ANbHbIE
JIAHHBIC JJISl YPOBHS IETCKOW cMepTHOCTH. Haxkmute Ha
OpaHXKEBYIO CCBUIKY «HOBBIN IMOMCK» ClIpaBa KapThl. DTO
JIOJPKHO OTHECTH Bac 00OpaTHO K JJOMAIlIHEel cTpaHule
[Toprana Jlanaerx ['EO. B aTom Gi1oke BBeuTE
«ypOBEHb JAETCKOM CMEPTHOCTH» U HAXKMuUTe «Ilonck».

Hlar 10. U3 «Be1OpaTh HAOOp TaHHBIX» BEIOEPHTE
«YPOBEHB AETCKOM CMEPTHOCTH - HALIMOHAJIBHBIN» 1
Haxmute «lIpogomkuThy, 3aTeM OnaTh BEIOEpHUTE BCe
TOJIbI JAHHBIX U HAXXMHUTE «[IpOIOIIKUTEY.

[ar 11. Hapucyiite Bairy KapTy Kak OKa3aHo B IIare
7.

Bompoc 6: Onsite UConb3ys OMITUU BO BKIIAIKE
«O0mIHey», HAWUTE MPEATIOIOKHUTETHHBIC JTAHHBIC 10
YPOBHIO AETCKOM cMepTHOCTH Mexay 1950 u 2050
rogamu. Kakue pernoHanbHble MOAEIN Bbl BUIUTE?

Bomnpoc 7: [Topa3mpIuistiiTe Hag TEM, YEMY BbI
Hay4YWJIKCh B KJIacce 00 YPOBHE AETCKOW CMEPTHOCTHU KaK
00 mHAMKaTOpe HaceneHus. Eciu BbI B3TJIsIHETE HA 3TH
JBa HaOOpa JaHHBIX, YPOBEHb JIETCKOW CMEPTHOCTH U
YPOBEHb POKIa€MOCTH OJJTHOBPEMEHHO, TO, KaK BBI
JlyMAaeTe, SBISIIOTCS JIM OHU B3aUMOCBA3aHHBIMU?
Jlpyrumu ciioBaMu, Kakoi OyieT AeTcKas CMepTHOCTh
JUISL CTPAHBI C BRICOKHM YPOBHEM POXKIAEMOCTH — BBIIIIE
nu Hke? OOBSICHUTE Ballle YMO3aKITIOUCHHE.

2. Co3nmanue rioobann3anui BUIUMOMN

I'mobanm3anyst — 3TO CIOKHOE IMOHATHE IS TOHUMAaHMS,
HE TOBOPS YK€ O €€ U3MEPCHHUU UJIH MOHUTOPHHTE.
BoNbIMHCTBO JI0/IEH COTIACHEI ¢ TEM, YTO 3TO
KOMOUMHAIIUS Y€ro-To Creru(uyecKoro, HAMOHUMAFOIIAs
NPOIIECC M CTPYKTYPHBIC CABUTH B YKOHOMHKE, KYJIbTYPE
1 YIPaBJICHUHU HA TJI00aIbHOM YPOBHE. DTH YCIOBHS
BKJIIOYAIOT B Ce€0sI MEPeX0/] OT HHAYCTPHAIBLHOMN K
CEPBUCHOM SKOHOMHUKE M OT HAIIMOHAJIBHBIX K
r7100aJIbHBIM PhIHKAM, YBEJIHYUBAIOIIEECS]
pacrpocTpaHeHHE TOMYJSIPHON KYJIbTYPbI, YBEIUUYCHUE
CTUMYJTUPOBAHUS MOTPEOUTEILCKOTO HHTEPECA B YaCTO
PACIIUPSIONIYIOCS MPOTMACTh MEXKIY OOraThIMHU U
O€IHBIMU.

Bomnpoc 1: KakoBsl 1pyrue BUibl 3KOHOMHYECKUX U
KYJBTYPHBIX YCIOBHM, KOTOPBIE SIBIISIOTCS




Question 2:What kinds of activities are indicative of
political and cultural resistance to

globalizing forces?

Based on these patterns of globalizing forces and
resistance to those forces, do you think it is possible
to make a “map of globalization”? What would it look
like?

It is one thing to consider globalization as a series of
case studies, with separate issues, indicators

and effects. But, it is far more difficult to achieve an
integrated awareness of globalization, a whole
picture of globalization in our head. If we cannot look
at it as a whole, how can we monitor it as a

whole?

In this exercise, we will experiment with online
mapping to see if the kinds of datasets available to

us are useful for illustrating the complex idea of
globalization. We will use the GEO Data Portal

and try to explore its capabilities to grasp of the notion
of globalization.

Step 1. Launch your browser and go to the “GEO Data
Portal” at http://geodata.grid.unep.ch/.

Step 2. For the search term, type in “trade” and click
“search.”

Step 3. In the resulting list, select “Trade — Percent of
GDP” for the national level, and click “continue.”

Step 4. Select “1970” for the year, and click
“continue.”

Question 3: Based on what you know about regional
globalization patterns, what type

of data display for “Trade — Percent of GDP” do you
expect to see?

Step 5. Test your hypothesis by clicking on “Draw
Map” from your list of options.

Question 4: Which countries or regions show the
highest proportion of GDP in trade

for 1970? Which countries show lower proportions?

Step 6. Now click the “Trend Analysis” tab in the red
“Theme” box, and check the “Calculate difference”
option. Choose to look at the difference between 1970

WHMKATOPaMH TJI00amu3auu?

Bompoc 2: Kakue BUbI 1€ITETBHOCTH SBISIOTCS
WHIUKATOPAMH TOJUTHYECKOTO U KYJIbTYPHOTO
COTIPOTHUBIICHUS CHJIaM TII00an3anun?

OCHOBBIBAsICh Ha 3TUX YCIIOBUAX MI00ATU3AIMOHHBIX
CHWJI ¥ COTTPOTUBJICHUH 3THUM CHJIaM, BO3MOXHO JIH TTO
BallleMy MHEHHIO CO3/IaTh «KapTy rinodanu3anum»? Kak
OBl OHA BeITIIAACHA?

PaccmoTtpuBaTh riaobanuzamnmio Kak cepuro yaeOHbIX
MIPUMEPOB, C PA3INYHBIMU BOTPOCAMHU, HHAUKATOPAMU U
s dexramMmu — 3TO 0HO; TOPa3ao OoJiee CI0KHO
JIOCTUTHYTh UHTETPUPOBAHHOTO TIOHUMAHUS TOTO, YTO
€CTh III00ATN3alsI, €AUHON KapTUHBI TI00aTH3aIuH B
Hauieu rojxose. Eciau Mbl HE MOKEM B3JISIHYTh HA HEE KaK
Ha eJIMHOE IIeI0e, KaK Mbl MO)XKEM MOHUTOPHTD €€ KaK
TaKOBYIO?

B aToM mpuMepe MbI OyeM 3KCIIEPUMEHTHPOBATH C
KapTaMH B PEXKUME PEaTbHOTO BPEMEHH, JUISl TOTO YTOOKI
YBUJETb, €CTh JIU THITBI HA0OPOB IAHHBIX, IOCTYITHBIX
JUTSL HAC, KOTOPBIE ObLTH OBI TOJIE3HBI JJIT OTOOpAKCHHUS
KOMIUIEKCHOW ujeu riodanu3anuu. Mel OyieMm
ucnoinb3oBath [lopran Hanubix 'EO u nbiTaThest HallTH
€r0 BO3MOXKHOCTH JJIsI OBICTPOTO TIOHUMAHUS TIOHSATHUS
rIo0aan3amum.

[lar 1. 3amycTuTe cBOM Opay3ep u nepeianuTe Ha
ctpanuny «llopran Janueix TEO» no ampecy
http://geodata.grid.unep.ch/.

[Tar 2. 3apaiiTe B MOUCKE «TOPTOBID U HAKMUTE Ha
«ITouck».

[Mar 3. B mony4yenHom criricke BeiOepute « ToproBis —
IIpouent BBII» miist HanmoHansHOrO YPOBHS U HAXKMUTE
IPOJIOIIKUTH.

Hlar 4. Beioepute «1970» 1 HAKMUTE «IIPOIOIKUTHY.
Bompoc 3: OcHOBBIBasCh Ha TOM, YTO BBI 3HAETE O
PETHOHANBHBIX YCIOBUIX TI00aTH3a1H, KAKHE THITBI
JaHHBIX, oToOpaskatommecs st « Toproist — [IpoueHt
BBII», BbI oxugaeTe yBuaeTb?

[ITar 5. IIpoBepbTE CBOIO FUITOTE3Y, HAKAB HA
«HapucoBatb kapTy» U3 Balllero CUMCKa BApUAHTOB.
Bompoc 4: Kakue cTpaHbl WM perHOHBI TOKA3bIBAIOT
camy1o BbICOKYI0 mpopopuuio BBII B Toprosne na 1970
ron? Kakue cTpaHbl MOKa3bIBaIOT O0JIee HU3KUE
pornopuun?

[Har 6. Tenepb HAXMUTE HA BKIAAKY «AHAIN3 TPEHIOB
B KpacHoM 0Oisioke « TeMbl» U mpoBepbTe OO
«Bpruncnure paznuuue». Boeibepure npocMoTp pasinuus




and 1980, and display the difference

“in percent.” Click “update map” to see your results.
Question 5: Is GDP in trade increasing or decreasing?
For which regions or countries?

Question 6: Redraw the trend analysis map for 1980 to
1999, and compare the results.

Does the visual pattern fit your hypothesis from
Question 37 Why or why not?

Question 7: How does the “No data” category affect
the different views of the choropleth

map? (A choropleth map uses shading, colouring or a
symbol to show the geographical

distribution of the information.) How does it affect
your perception of the global balance

of trade?

Question 8: Explore and evaluate the generalization,
scale and projection, and data classification

of this interactive map. In what ways does each factor
limit your interpretation of globalization trends?

Step 7. Print a copy of the map that you made, and
copy and paste it into a Word document.

Using the histogram

A histogram shows the distribution of data values for
one continuous variable. Rather than showing

each individual variable along a single axis, as you saw
with line graphs in

Exercise 1, a histogram divides the data into data
classes, and then plots the frequency of occurrences

of those data classes relative to the variable as a whole.

Step 8. Click the “Table” tab above the map. This
should take you to a table showing the 1970 GDP
trade values by country.

Step 9. Click “Histogram” to get a pop-up window
showing a histogram display of the tabular data.
Print the histogram pop-up using the print options on
your computer, then close the pop-up.

Step 10. Click the “redefine years” option to the right
of the table, set the year to 1980, choose

“Draw Map,” choose “Table” again, select
“Histogram,” and print a new histogram for the 1980
data.

mexy 1970 u 1980 rogamu 1 oToOpaszute pa3inyue B
«mporenTax». Haxvure Ha « OOGHOBUTE KapTy» ISt
TOTO, YTOOBI YBUJIETh BAIllU PE3yJIbTATHI.

Bomnpoc 5: BBII Toprosnu Bo3pacraet Ui
yMeHbInaeTcsi? s kakux cTpaH U perHOHOB?

Bompoc 6: HapucyTe 3aHOBO KapTy aHanuM3a TSHACHITUI
¢ 1980 mo 1999 roas!l u cpaBHUTE PE3yILTATHI.
CoBrnagaroT U BU3yalIbHBIEC YCIOBUS C BAIIUMHU
runoTte3amu u3 Bomnpoca 3? Kakum oOpa3omM mim Kak He
COBIAJAOT?

Bompoc 7. Kak xareropus «HeT naHHbIX» BIUAET Ha
pasnuunblie kaprorpammbl? (Kaprorpamma ncnoinbsiyer
HITPUXOBKY, OKPAIIMBAHNUE MM CUMBOJIBI, YTOOBI
MoKa3arth reorpaduyeckoe pacrnpeiereHmne
nHpopmanuu.) Kak 310 BIuseT Ha Balie BOCIIPUITHE
rio6ansHOro GanaHca Uik TOPTrOBIH?

Bompoc 8: Uccnenyiite n ouennte o6o0menre, macimrad
U IPOEKTUPOBAHNE, U KIACCUPHUKALIMIO JAHHBIX

3TOI MHTEPAKTUBHOU KapThl. B Kakoil Mepe KakabIi
(akTOp OrpaHNYMBAET BAIly HHTEPIPETALIUIO
rII00QJIBHBIX TEHIECHIIAN?

ITar 7. HarreuaTaiiTe KONUIO KapThl, KOTOPYIO BBI
CIEINIANN, U CKOMUPYUTE U BCTABBTE €€ B TOKYMEHT
Word.

Hcnonp30Banue rucTorpaMmMbl

I'ncrorpamma nokasslBaeT pacipeeeHie 3HaYeHUM
JIAHHBIX JUIs1 OJJHOM HETpepBhIBHOW MepeMeHHoil. BmecTo
TOT0, YTOOBI TIOKA3bIBaTh KAX/AYI0 OTAEIbHYIO
[epeMeHHasl BIOJIb €IMHCTBEHHONW OCH, KaK Bbl BUACIU
JUHUY rpaduKoB B YIpaxxHenu 1, rucrorpaMma JeiauT
JAHHBIE Ha KJIACCHI JAHHBIX, U 3aTEM CTPOUT AUATPAMMY
YaCTOTHI ATHX KJIACCOB JAaHHBIX OTHOCUTEIIBHO
MEPEMEHHOM B LIEJIOM.

[Har 8. Haxxmute Brianky « Tabnuua» cBepXy KapThl.
OT0 nepeHeceT Bac K TabJaMIle MOKa3bIBaIOIIEH 3HAYSHUS
BBII B ctpane Ha 1970 ron.

[Tar 9. Haxxmure «I'ncrorpaMMay» AJid MOTY4YEHUS
BPEMEHHOT0 pab0vero OKHa, TOKa3bIBAIOIETO
OTOpaKEHUE TUCTOTPAMMBI TAOJIMYHBIX JIAHHBIX.
Haneuaraiite ructorpaMmy B OTAEJIbHOM BCILIBIBAIOILEM
OKHE, HUCII0JIb3Ys CBOMCTBA IPUHTEPA HA BallleM
KOMIIBIOTEPE U 3aTEM 3aKpOMTE ITO OKHO.

[Har 10. Haxxmute Ha ONIUIO «ONPEASIUTh ToAa
3aHOBOY», PACHOJIOKEHHYIO CIIPaBa OT TAOJIUIIH,
ycranoBute roa 1980, BeiOepute «HapucoBats kapTy»,
BbIOEpUTE 3aHOBO «Tabnuiay, 3aTeM BeIOEpHUTE
«I'uctorpaMmay 1 HamedaTainTe HOBYIO THCTOTPAMMY
it nansbix 1980 rona.




Step 11. Finally, repeat step 10 to make a histogram for
the most recent year available. You should

now have three histograms showing change in “Trade —
Percent in GDP” over time.

Question 9: Compare your three histograms. How is
the proportion of GDP in trade

changing? Does this support the concept of
globalization? Explain why you think the

histograms do, or do not, reflect globalization trends.
Question 10: Do the histograms assist with your visual
picture of GDP in trade? Why or

why not?

Guide to GEO Data Portal - CD-ROM and e-learning.
Run the e-Learning for Sustainable Development CD-
ROM, using the GEO Data Portal. For the

video demonstration and exercises, see also
http://www.grid.unep.ch/wsis/ <CD-ROM to be
provided

with Training Manual>

4. Indicators and indices

You have become familiar with considerations and
processes involved in collecting and developing

data for use as indicators and indices. The next step in
the process is to package the data into a form

that can be more easily interpreted from a policy
relevance perspective. The following section will
provide you with an overview of conceptual and
methodological considerations associated with
developing and using indicators and indices.

The section reviews the process of selecting indicators,
including criteria for good indicators, participatory
processes and indicator frameworks. Examples of core
sets of indicators from UNEP and

UN CSD are also provided. The section also includes a
review of indices, including a range of

examples of indices, from the well-known GDP and
Human Development Index <http://
hdr.undp.org/reports/view_reports.cfm?type=1> to the
more recently released Environmental

Performance Index (2006) http://www.yale.edu/epi/

4.1 Indicators

Indicators are what make data relevant for society and
for policy making. They help us make decisions

or plans because they help us understand what is
happening in the world around us. As a

society, we tend to choose measures that reflect our
values. On the other hand, the information we

receive also shapes what we value.

Indicators have an important role in both informing and

[Tar 11. Hakoner, nosropute 1mar 10 mist co3nanust
TUCTOIPaMMBI JUIs OCIEAHbIX JOCTYIHbIX JeT. Teneppb
BbI I0JKHBI UMETh TPU TUCTOTPAMMBI, IOKa3bIBAIOLINX
n3meHenue B «Toprosis — nponentel BBID» 3a Bee
BpeMsI.

Bompoc 9: CpaBuuTte Bamm Tpu rucrorpammsl. Kak
Mensttotes nponopuuu BBIT B Toprosine? [loanepxxuBaer
JI 3TO KOHIEeNnIuio riaodanmm3anun? OObsICHUTE, KaK BbI
IyMaeTe, I04eMY THCTOTPaMMBI OTPAYKar0T WK HE
OTpaXkaroT TeHJICHIIUHU TiIo0amu3anun’?

Bompoc 10: TTomoratot 11 BaM THCTOTPaMMBI €
Bu3yanbHOU KapTuHOi BBII B Toprosne? Kakum
00pa3oM WM MoYeMy He TOMOTAI0T?

3amyctute quck e-Learning ans Y croitunBoro Passurus,
nucrions3ys [Hopran [larasrx [EO. lng nemoHCcTpammm
BH/JICO U YNIPAXKHEHUH, CMOTPHUTE TaKxke YdeOHoe
PYKOBOACTRBO 37a¢ech: http://www.grid.unep.ch/wsis/ <CD-
ROM.

4. InaukaTopbl ¥ HHAECKCHI

Bl cTanu 3HaKOMBI ¢ aHATTU30M U TTPOIECCaMH,
BKJIFOUEHHBIMU B COOpP M pa3pabOTKy JaHHBIX IS
HCIIOTH30BaHUS B KAUECTBE MHANKATOPOB U WHJIEKCOB.
Crnieyroluii mar B 3TOM MPOIECCE — 3TO O0JICUCHUE
JAaHHBIX B (POpPMY, KOTOPYIO JIerde HHTEPIIPETHPOBATH C
TOYKH 3PEHUS MTEPCIIEKTUBHI MTOJIUTHISCKONW 3HAUNMOCTH.
Cremyroniuii pa3iesn nIpeIoCTaBUT BaM KpaTKuil 0030p
KOHIIEITYJIBHOTO ¥ METO/I0JIOTMYECKOTO aHaTN30B,
CBSI3aHHBIX C pa3paO0TKOHN U UCMOIL30BaHUEM
WH/IMKATOPOB U UH/IEKCOB.

Paznen paccmaTpuBaet nporiecchl BBIOOpa HHIUKATOPOB,
BKJIFOYAIOIIUX B C€0S1 KPUTEPHH ISl XOPOIITUX
WHIUKATOPOB, MPOIECCa BOBJICUYCHIS I HHIUKATOPHBIX
CcTpyKTyp. [IprMepbl OCHOBHBIX HA0OPOB MHIUKATOPOB
FOHEIT u OOH CSD Taxxe npenoctaBieHbl. CeKnus
TaK)Xe BKJIIOYAET B ce0s 0030p MHIAUKATOPOB, OT
xopoio u3BectHoix BBIT u Muaekca PazBurus
Yenoeka
http://hdr.undp.org/reports/view_reports.cfm?type=1 g0
HEJaBHO BBIMyIEHHOTo MHAeKkca DKoIornuyeckom
OddexTrrHocTH (2006) http://www.yale.edu/epi/

4.1 Unnukatopsl

WuaukaTopsl — 3TO TO, YTO JIENIAET JaHHbBIE BaXKHBIMU
JUTst 001IIeCTBa | JyIsl pa3paboTku monutuku. OHU
MOMOTAIOT HaM MPUHUMATh PEIICHHSI WIH TUIAHBI,
MMOTOMY YTO OHHU TIOMOTAIOT HaM MOHATH TO, YTO
MIPOUCXOIUT B MUpE BOKPYT Hac. Kak o0miecTBO, MbI
MMeeM TeHJICHIINIO BEIOUPATh MEPhI, KOTOPHIE OTPAKAIOT
Hamy neHHoctd. C Apyroi CTOpOHBI, HH(pOPMAIIHS,
KOTOPYIO MbI [10JIy4aeM, TAKKe ONpeessieT, 4To [l Hac




assessing policy (UNEP 1994). The World

Bank (1997) stated that, “The development of useful
environmental indicators requires not only

an understanding of concepts and definitions, but also a
thorough knowledge of policy needs. In

fact, the key determinant of a good indicator is the link
from measurement of environmental conditions

to practical policy options.” Practical policy options
imply a relationship between environmental

and societal affairs. As any decision has a price,
whether it is environmental or social, a policy’s
impact ultimately depends on the priority of the
decision-maker as influenced by the perceived
priorities of that person’s constituents. Thus, the
integration of policy areas must provide a

solid platform for supporting the path toward
sustainable development (Gutierrez-Espeleta 1998).

The value of indicators in policy making can be
summarized as:

m providing feedback on system behaviour and policy
performance;

m improving chances of successful adaptation;

m ensuring movement toward common goals;

m improving implementation; and

m increasing accountability.

Selecting good indicators

Because indicators influence decision making, it is
important that the measures we use are proper

ones. Poor indicators provide inaccurate and
misleading information about what is being measured.
An example of a poor indicator might be a measure that
reflects change over a very long time

scale when decision makers require knowledge about
change over in a short time scale. In order to

know the impact of fertilizer on land quality, it would
be insufficient to measure and present just

the soil organic matter, which changes on a decade
long time scale. Inaccurate indicators could lead

to policy actions that are over or under-reactive.

One of the challenges of selecting good indicators is
that it may be easier to choose indicators based
on ease of measurement or data availability, rather than

IIEHHO.

VY MHIMKATOPOB €CTh BasKHAs POJb U B
uHpopMupoBanuu U B orieHke noautuku (FOHEIT 1994).
Bcemupnsiit bank (1997) 3asBu, 4to, “pazBurue
MOJIE3HBIX HKOJIOTHUECKUX HUHINKATOPOB TpeOyeT He
TOJILKO TOHUMAHHS IOHSATHH U ONPEICIICHUI, HO TaK)Ke
U TIOJTHOT'O 3HAaHUS MOTPEOHOCTEH MOIMTHKH.
dakTrdecKkH, KIF0UEBOW (aKTOP XOPOIIETo HHIUKATOPA
— 3TO CBSI3b U3MEPEHUM YCIOBUHN OKPYXKAIOLIEH Cpebl

C MPaKTUYECKUMHU BapUaHTaM MOJIUTUKU.”
[IpakTnyeckue BapuaHThI MOJUTHKH MOJPA3yMEBAIOT
B3aMMOOTHOILIEHHS MEXK/Ty SKOJIOTHUECKUM U
coLMabHBIMU BonpocaMu. [IockonabKy npuHsATHE
JTF000T0 peleHns UMEET CBOIO IIEHY, SBIISETCS JIM OHA
3KOJIOTUYECKON WM COLMATIBHOM, MOUTHYECKOE
BO3/ICHICTBHE B KOHEYHOM CUETE 3aBUCHT OT
MIPUOPUTETOB JIUII, TPUHUMAIOUINX perieHus. Takum
00pa3zoM, HHTErpanus 00JIaCTEeH MOTUTHKHY JOJIKHA
o0ecnednTs TBEPAYIO IaThopMy sl TOTO, YTOOBI
HoJ/iepKaTh MyTh K ycTolunBoMmy pazsutuio (I'ytuepes-
Ocnenera 1998).

L{eHHOCTh MHANKATOPOB B IPUHITUN PEIICHUH MOKET
OBITH IIOIUTOXKEHA KAK:

m oOecrnieueHrne 0OpPaTHOM CBSI3U 1O TTOBEICHUIO CUCTEMBI
1 paboTe MOJTUTUKH;

N YJIYYIICHHE BO3MOXKHOCTH YCICIITHON aqanTaluu;

m o0ecIIeueHNe IBKEHNS K OOIINM IETISAM;

W YJIYYIICHHUE BBIOJHCHUS; U

N YBEJIMUYCHHUE OTBETCTBEHHOCTH.

Br160p X0pOoInX HHIUKATOPOB

[TockonbKy MHIUKATOPHI BIUSIOT HA IPUHSITUE PEIICHUS,
Ba)XHO, YTOOBI MEPBI, KOTOPHIE MBI UCTIOJIB3YeEM,
SBIISUTACH ToAXoaamuME. [Tnoxne nHIuKaTophI
MIPEOCTABIISIOT HETOUYHYIO U BBOJSIIYIO B 3a0TyKICHHIE
WH(POPMALIUIO O TOM, YTO H3MEPSIETCS.

[TpumMepom MI0X0ro HHIANKATOpa MOXKET OBITH Mepa,
KOTOpasi OTpaXxxaeT U3MEHEHUE 32 OUeHb JUIUTENbHBIN
HepUO/J] BpEMEHH, KOT'/1a JINIA, IPUHUMAIOIIUE PELICHHUS,
TpeOyIOT cBeleHus] 00 M3MEHEHUH 32 HEOObIION
nepuo] BpeMeHu. UToOb! y3HAaTh BO3/IEHCTBYC
yI00peHus Ha Ka4eCTBO 3eMIIM, HEJIOCTATOYHO ObLIO ObI
W3MEPUTH U MIPEJCTaBUTh TOJIBKO OPraHNYECKOe
BEIIECTBO MOYBBI, KOTOPOE U3MEHSIETCS B MaciuTade
necatwietus. Hetounble MHINKATOPBI MOTYT IIPUBECTH K
MOJUTUYECKUM JACHCTBHSIM, KOTOPBIE JINOO Upe3MEPHHI,
100 HETOCTATOYHBI.

Opna u3 npo6ieM 0TOOpa XOPOIINX HHAUKATOPOB
COCTOHUT B TOM, YTO OBIBACT JIeT4e BBIOPATh HHAUKATOPBI,
OCHOBAHHBIE Ha JIOCTYITHBIX H3MEPEHUSIX MM JaHHBIX,




what needs to be measured. As mentioned

previously, filling data gaps can be a resource intensive
process, which means that options in terms

of indicator selection may be limited. Notwithstanding,
it is still valuable for you to select indicators

that have the best possible fit with the IEA process.

Part of the process of selecting good indicators is
weighing them against a set of indicator criteria.
Selecting indicators can be a balancing act, with trade-
offs among such factors as ensuring they are
relevant to society and policy-makers, scientifically
sound and accurate, and easy to interpret with

a reasonable degree of accuracy and precision.

The following criteria, drawn from the World Bank
(1997) and OECD (1993) are commonly cited

as useful in the indicator selection process.
Indicators should:

m be developed within an accepted conceptual
framework;

m be clearly defined, easy to understand and interpret,
and able to show trends over time;

m be scientifically credible and based on high-quality
data;

m be policy relevant;

m be relevant to users, politically acceptable and a basis
for action;

m be responsive to changes in the environment and
related human activities;

m provide a basis for international comparison by
providing a threshold or reference

value;

m be subject to aggregation (from household to
community, from community to nation);

m be objective (be independent of the data collector);
m have reasonable data requirements (either data that
are available or data that can be collected
periodically at low cost); and

m be limited in number.

An important consideration is selecting the appropriate
number of indicators. Too many indicators

may create “noise” that is difficult to interpret, while
too few indicators limit the scope of

understanding. Selecting indicators based on a select
set of priority issues is an increasingly common

way of limiting the number of indicators.

4YeM Te, KOTOpPbIC JCHCTBUTEIBHO IOJIKHBI ObITh
u3mepenbl. Kak ynoMuHanock paHee, 3amojHeHHE
po0eJIOB TaHHBIX MOXKET OBITh PECYPCO-UHTCHCUBHBIM
MPOIIECCOM, KOTOPBIN 03HAYAET, YTO BAPUAHTHI B
YCIIOBUSAX BBIOOPA UHIMKATOPA MOTYT OBITh OTPaHUYCHBI.
HecMotps Ha 3T0, /1 Bac Ba)KHO BBIOPATh HHIUKATOPBI,
HanOoJIee moAXoAAIIre Iy mporecca D0,

Yactp npornecca 0T60pa XOpoImuxX HHIANKATOPOB — 3TO
OLIEHKA UX 10 Habopy Kputepues. Boibop MHIUKATOPOB
MOJXKET ObITh cOaTaHCHUPOBAH TAaKUMHU (PaKTOpaMHU Kak
BaXHOCTD JJIs1 OOILIECTBA U MOJIMTHUKOB, HAYYHAs
BaXHOCTb U TOUHOCTb, JIETKOCTb B MHTEPIIPUTALIUH, U
pa3yMHOI CTETIEHbIO TOYHOCTH U aKKypPaTHOCTH.
Crnenyrommii kputepui, B3sTbiii Bcemupupiv bankom
(1997) u OECD 00bI4HO IMTHPYETCSI KaK MOJIe3HBIN B
Ipolecce BIBOPA HHIUKATOPOB.

WHaukaTopsl JOIKHBL:

m ObITh pa3paboTaHbl B IpeAeIax NPUHIATOM
KOHIICTITYaTbHOM CTPYKTYPBHI;

m OBITh YETKO ONPE/IEICHHBIMBI, JIESTKUMH B TIOHUMAaHUHU
Y MHTEPIIPETAIMH U CIIOCOOHBIMU TIOKA3aTh TEHIACHLIUH B
TEYEHHE JA0JIrOTr0 BPEMEHHU;

m OBITH C HAYYHOU TOYKH 3pCHHS HA/ICKHBIMH U
OCHOBAaHHBIMHU Ha BHICOKOKAYE€CTBEHHBIX JaHHBIX;

B OBITh MOJUTUYECKN BAXKHBIMU;

B OTHOCHUTHCSI K MOJIB30BATENSIM, ObITh MOJIUTHYECKH
HpUEMJIEMBIMU OCHOBAaHUSMHU JJIS1 I€HCTBUIA;

W OBbITh UyBCTBUTEIbHBIMU K U3MEHEHUSAM OKPYKAIOLIEH
CpeZbl U CBA3aHHBIMU C JAEATEILHOCTBIO YEI0BEKa;

m o0ecrieurBaTh OCHOBAHUE ISl MEKIAYHAPOIHOTO
CpaBHEHHMS, PEAOCTABIATh KOHTPOJIbHbBIE 3HAYCHNUS;

m OBITH IPEAMETOM /IS arperanuu (0T JOMAITHETO
X03SICTBA JI0 COOOIIEeCTBA, OT COOOIECTRA — 10 HAIIHMH);
m ObITh OOBEKTUBHBIMYU (HE3aBUCHMBIMH OT COOMpATENs
JAHHBIX);

B UMETH pa3yMHbIe TpeOOBaHUA K JaHHBIM (JINOO
JJaHHBIE, KOTOPBIE 1OCTYIHBI, TUO0 AaHHBIE, KOTOPbIE
MOT'YT OBITb COOpaHbI MEPHOAMUYECKH 32 HU3KYIO LIEHY); U
m OBbITh YHUCIIEHHO OTPaHUYEHHBIMH.

BaxxubiM hakTOpoM sSBISIETCS BHIOOP MOAXOASIIETO
qrciaa HHAXKATOpoB. CIMIIKOM MHOTO HHIUKATOPOB
MOXET CO3/1aTh "IIyM", KOTOPBIN TpyAHO
HMHTEPIPETUPOBATH, B TO BPeMs KaK CJIUIIKOM Majio
WH/IMKAaTOPOB OTPAHUYMBAIOT 00JIaCTh MOHUMAHHS.
Br160p MHIMKATOPOB, OCHOBAaHHBIX HAa BEIOpAaHHOU
COBOKYITHOCTH IIPUPUTETHBIX BOMPOCOB, CTAHOBHUTCS BCE
OoJiee pacIpoCTPaHEHHBIM CIOCOOOM OTPAHUYUTH YUCIIO
WHIUKATOPOB.




Participatory process

Because indicators are intended to help inform
decisions that affect society, indicators better serve
society when they reflect the diverse perspectives held
by multiple stakeholders, such as citizens and

citizen groups, private and public sectors, and policy-
makers. As shown in the following figure,
participatory processes occur across the spectrum of
indicator development, from an initial identification
of broadly-held values and issues that inform indicator
selection, to more focused tasks of setting indicator
targets and criteria for performance.

An additional step not shown in Figure 5 is the process
of communicating indicator results with

stakeholders, and understanding how they interpret the
results in relation to values and their

world-views. Developing an effective participatory
approach requires careful planning so that the

people who need to be involved are involved in an
appropriate way, taking into account available
resources (See Section 2).

(PICTURE)

Indicator frameworks

Indicators are developed based on priority issues. The
orientation of indicators to issues as well as
relationships among indicators (such as cause and
effect relationships) is often structured using
conceptual frameworks. In an IEA and in GEO, the
conceptual framework is the Drivers — Pressure

— State — Impacts — Responses (DPSIR) framework,
which shows relationships between human

activity and ecosystem well-being, as introduced in
detail in Modules 1 and 5.

The DPSIR framework

used in GEO-4 is shown in Figure 6. The DPSIR
framework is a variant of the Pressure — State

— Response (PSR) framework originally developed by
Rapport and Friend (1979) for Statistics

Canada and also adopted by the OECD. Variations on
the DPSIR framework include Driving-
State-Response (DSR), which was originally used by
the UN Division for Sustainable Development
(UN-DSD), and the Pressure-State-Response

[Iporecc BoBneueHus

ITockonbKy MHIUKATOPHI TpeIHA3HAYCHBI JUIS
WHGOPMHUPOBAHUS OOIIECTBA O PEIICHUSIX, KOTOPHIE €ro
3aTparuBarOT, OHU JIyYIlIe CITy>KaT OOIIeCTBY, KOTaa
OTPaXKAIOT Pa3sHOOOpPa3HbIE NEPCICKTHBEI,
HapUCOBAaHHBIC MHOTOYMCIICHHBIMH 3aMHTEPECOBAHHBIMHU
JIMIIaMH, TAKUMH KaK TpakJIaHe U TPayKITaHCKUE TPYTIITHI,
YacTHBIC M OOIIECTBEHHBIE CEKTOPA, U MOJUTHKH. Kak
IIOKa3aHO Ha CJIEYIOIEM PUCYHKE, TPOLIECCHI
BOBJICUEHUS IPOXOAST Yepe3 BECh CIEKTP pa3paboTKU
MH/IMKAaTOPOB, HAYMHAS C MACHTUIIUKAIIMH IHPOKO
pacrpoCTpaHEHHBIX MPOOJIEM, KOTOPHIE BIUSIOT Ha
BBIOOP MHIUKATOpPA, U JI0 0oJiee Y3KKX 3aja4 yCTaHOBKU
Hesiel HHINKATOPOB U KPUTEPHUEB BHITTOTHEHHS.
JlonomHuTENBHBIN AT, HE TOKAa3aHHBIA HA PUCYHKE 5,
3TO MPOIIECC COOOIIEHHS Pe3yIbTaTOB HHUKATOPA
3aWHTEPECOBAHHBIM JIMIIAM ¥ IOHUMaHHUE TOTO, KaK OHU
MHTEPIPETHPYIOT PE3YJILTAThI C TOYKHU 3PEHUS UX
LIEeHHOCTEeH ¥ MUpPOBO33peHHii. PazButue 3ppekTuBHOrO
II0/1X0/1a BOBJIEUEHHs TPEOYET TIIATEIbHOTO
IJTAHUPOBAHMS TAKUM 00pa3oM, YTOOBI JTFOIH, KOTOPBIC
JIOJKHBI OBITH BOBJICUEHBI B IPOEKT — OBLIM B HETO
BOBJICYEHBI COOTBETCTBYIOIIUM CIIOCOOOM B
COOTBETCTBHH C JOCTYIIHOCTBIO pecypcoB (cM. CeKuuto
2).

(300paxkenue)

CTpyKTypbl HHIUKAaTOPOB

Wnpukarops! pa3pabaTbIBalOTCsl HA OCHOBAaHUH
IPUOPETETHBIX BOMPOCOB. Pacnonoxenue nHAMKaTOpa K
BOTIPOCY, TAK)Ke KaK B3aHMOOTHOILIEHHS CPEIT
MH/IMKATOPOB (TaKUX KaK B3aMMOOTHOLICHUE IPUYNHBI U
CJIEJICTBUS) YaCTO CTPYKTYPUPYETCsI, UCIIONIb3Y S
KOHIEeNTyanbHble CTPYKTyphl. B U332 n B 'EO
KOHIIENITyaJbHas CTPYKTypa — 3TO CTpyKTypa [paitBepsI-
JHasnenne-Cocrosinue-BozaetictBusa-Otkink (DPSIR),
KOTOpasi IOKa3bIBAE€T B3aMMOOTHOIICHHUS MEXTY
aKTHUBHOCTBIO YeJIOBEKa U 0JarocoCTOsIHUEM
9KOCHUCTEMBI, KaK JIeTalbHO MpeACTaBIeHo B Monysax |
us.

Crpykrypa DPSIR, ucnonszoBannas B 'EO-4, noka3ana
Ha Puc. 6. Ctpykrypa DPSIR siBisieTcst BappaHTOM
ctpykrypsl laBnenune-Cocrostaue-Otkink (PSR),
MepBOHAYAIILHO pa3zpaboTanHoi Panmoprom u @penpom
(1979) nns Kanana CTaTUCTUKC U TAKXKe MPUHATHIN
OECD. BapuanTs! crpykrypsl DPRIR BiirouaroT B ceds
Hemwxenne-Cocrosane-Otkiuk (DSR), koTopas Oblia
panee ucnonb3oBana [logpasaenenem Y croiunBoro
Pazsutus OOH (UN-DSP) u ctpykrypa /laBnenune-
Cocrosinue-OTKINK, KOTOpOoH ucnosb3oBanuch Kanana




framework used by Statistics Canada and the OECD.
(PICTURE)

The UNEP Human — Environment Interaction
analytical approach: — built on the Drivers,

Pressures, State and trends, Impacts and Responses
(DPSIR) framework. It is multi-scalable and

indicates generic cause and effect relations within and
among:

* DRIVERS: The drivers are sometimes referred to as
indirect or underlying drivers or

driving forces and refer to fundamental processes in
society, which drives activities having

a direct impact on the environment;

* PRESSURES: The pressure is sometimes referred to
as direct drivers as in the MA

framework. It includes in this case the social and
economic sectors of society (also

sometimes considered as Drivers). Human
interventions may be directed towards causing

a desired environmental change and may be subject to
feedbacks in terms of environmental

change, or could be an intentional or un-intentional by-
products of other human activities (i.e., pollution);

* STATE: Environmental state also includes trends,
often referred to as environmental

change, which could be both naturally and human
induced. One form of change, such as

climate change, (referred to as a direct driver in the
MA framework) may lead to other

forms of change such as biodiversity loss (a secondary
effect of climate gas emissions);

* IMPACTS: Environmental change may positively or
negatively influence human wellbeing

(as reflected in international goals and targets) through
changes in environmental

services and environmental stress. Vulnerability to
change varies between groups of

people depending on their geographic, economic and
social location, exposure to change and capacity to
mitigate or adapt to change. Human well-being,
vulnerability

and coping capacity is dependent on access to social
and economic goods and services

and exposure to social and economic stress; and

Cratuctuxc 1 OECD.
(N3006paxenue)

Ananutnueckuii nogxon FOHEII k B3aMMOTHOIIIEHHIO
YEJIOBEKAa M OKPYIKAIOIIEH CpeIbl: TOCTPOESH Ha
ctpykrype HpaiiBepsl, JaBnenns, CocTosnus u
teHneHuax, Boszneticteus u Otrkimku (DPSIR). Ona
MyJIbTUMACIITA0HAS U YKa3bIBACT HA XapaKTEPHEIC
MIPUYMHBI U CIEJICTBUS BHYTPU U CPENIU:

JIPAVBEPBI: [IpaiiBepbl HHOT/Ia YIIOMHHAIOTCS KAK
KOCBEHHBIE WM 0a30BbIE IpaiiBephl WU JIBUKYIINE
CHJIBI M1 OTHOCSITCA K (DyHJaMEHTAILHBIM TPOLIECCaM B
00IIeCTBe, KOTOPBIE YIPABIISIOT ICHCTBHIMH,
MMEIOLIUMHU MPSIMOE BIUSTHUE HA OKPYKAIOIIYIO CPEy;

JAABJIEHWSL: lanenue ynmoMrHaeTCS Kak PSMOi
JpaiiBep U3 CTPYKTYPHI - OH BKJTIOYaeT B ce0sl B 3TOM
cllydae COlMaabHble U SKOHOMHUUECKHUE CEKTOPHI
o0recTBa (TakKe HHOTJ]a pACCMaTPUBAIOTCS KaK
JpaiiBepsr). UenoBeveckoe BMENIATEIHCTBO MOKET OBITH
MIPSAMON TPUYWHOMN KEJIATEITBHOTO IKOJIOTHIECKOTO
W3MEHEHUS WA MOXKET OBITh 00BEKTOM JIJIsi 00OpaTHOM
CBSI3U C TOYKH 3PEHUS SKOJIOTUIECKOTO H3MEHEHHS WITH
MOJKET OBITh YMBIIIIJICHHBIM HJIH HEYMBIIIJICHHBIM
MOOOYHBIM MPOILYKTOM JPYTOH 4eTI0YECKOM
JeSITeIbHOCTH (HAIpUMep, 3arps3HeHHUE);

* COCTOSHMUE: Dkon0rn4yeckoe COCTOSHUE TaKKe
BKIIIOYAET TEHCHIINU, YaCTO Ha3bIBAEMbIC
9KOJIOTHYECKUMHU U3MEHEHUSIMH, KOTOPbIE MOTIIH OBITH
BBI3BaHBI KaK YEJIOBEKOM, TaK U nmpupoaoi. OnHa u3
(hopM U3MeHEHUH, Takas Kak U3MEHEHHE KITMMaTa,
(Ha3pIBaeMas MpsIMbIM APAHBEPOM B CTPYKTYpe -)
MOJKET PUBECTH K APYTUM (OpMaM U3MEHEHHS, TAKHUM
KaK TOTepst OMOJIOTMYEeCKON BapUaTUBHOCTU (BTOPHYHBII
3(deKT BEIOPOCOB MApPHUKOBBIX T'a30B);

« BO3JIEMCTBUSI: DKONOrHYECKOe H3MEHEHHE MOKET
MOJIO’KUTENBHO WK OTPHUIIATEIHHO BIMSTH Ha
YeJioBevecKoe 0J1arococTossHue (Kak OTPaKEHO B
MEXTYHAPOIHBIX 3a/la4ax M MeJsX) ¢ TOMOIIBIO
M3MEHEHUH B DKOJIOTHYECKUX CEPBHUCAX U
JKOJIOTHYECKOH Harpy3ke. I3aMeHeHne ys3BUMOCTH
BapbUPYETCS MEXKAY TPYNIIAMU JTFO/ICH B 3aBUCUMOCTH OT
UX reorpaduueckoro, SJKOHOMHYECKOTO B COIIMATLHOTO
MECTOIOJIOKCHHUS, TIOJIBEPTaETCsI U3MECHEHHIO U
CITOCOOHOCTH CMSTYATh WU NPHUCIIOCA0INBATh K
n3MeHeHut0. YemoBeueckoe 0J1arocoCcTosHUE,
YS3BUMOCTH M CTIOCOOHOCTH OOPOTHCS, 3aBUCST OT
JIOCTyTa K COIMAIbHO-YKOHOMHYECKHUM TOBapaM H




* RESPONSES: Responses (interventions in the MA
Framework) consist of elements

among the drivers, pressures and impacts which may
be used for managing society in

order to alter the human — environment interactions.
Drivers, pressures and impacts

that can be altered by a decision-maker at a given scale
is referred to as endogenous factors,

while those that can’t are referred to as exogenous
factors.

The following is an example of how the DPSIR
framework can be used to tell a story about an issue,
such as the “state” of urban air quality.

(PICTURE)

Another type of framework is based on capital
accounting. This framework focuses on changes in

in physical, natural, human or social capital. The goal
of this model, which is in use by the World

Bank, is to ensure that “future generations receive as
much or more capital per capita than the current
generation” (World Bank 1997).

Types of capital include:

m physical capital — buildings, structures, machinery
and equipment, and urban land etc.;

m natural capital — renewable and non-renewable
natural resources;

m human capital — e.g., return on investment in
education; and

m social capital — norms and social relations, social
cohesion.

Capital accounts first must be tracked and may also be
reported in physical units. Using physical measures
helps reduce ambiguities, but it leads to indicators
being reported in different units, thus assessing

overall progress and comparison between different
jurisdictions is often difficult. As an optional
subsequent

step, some or all forms of capital may be converted into
a monetary equivalent. This may help with
aggregation, but economic valuation methods related to
non-market goods and services is wrought with
challenges, particularly when one intends to apply it
consistently across a wide range of social and
ecological

yCIlIyraM U MOJBEP>KEHHOCTH K COLIMaIbHO-
3KOHOMUYECKOMY HaNpsKEHUIO; U

* OTKJIMKU: Oknuku (BMEIIaTeNbCcTBa B CTPYKTYPE
COCTOAT W3 3JIEMEHTOB CPEIH ApaiBEPOB, TaBICHUN
Y BO3/ICHCTBHIA, KOTOPBIE MOTYT OBITH UCIIOIb30BAHBI
JUTSL yIIpaBIeHHs OOIIECTBOM ISl TOTO YTOOBI N3MEHSITh
B3aMMOCBS3H YE€JIOBEKA U OKPYKAIOIIECH CPEIBI.
JpaiiBepsl, 1aBiaeHUs U BO3JEHCTBUS, KOTOPbIE MOTYT
OBbITb N3MEHEHBI JIMIIAMU, IPUHUMAIOILUMH PELICHHs, B
JTAHHOM MacIlTade OTHOCATCS K SHJIOTEHHBIM (pakTopam,
B TO BpeMs Kak Te, KOTOpbIE HE MOTYT OBITh N3MEHEHBI —
K 9K30TEHHBIM (haKTOpaM.
[Hanee npuBoauTtcsa npuMep Toro, kak crpykrypa DPSIR
MOJKET OBITh HCIIOJIB30BaHA JIJIsl TOTO, YTOOBI paccKa3aTh
0 Mpo0JieMe COCTOSTHUS KauecTBa BO3/yXa B rOpoJie.

(300paxkenue)

Hpyroil TUIl CTPYKTYpbl OCHOBaH Ha y4eTe KanuTasa.
OTa CTpyKTypa COCPElOTAYMBAETCS HA U3BMEHEHUSX B
B (PM3NYECKOM, IPUPOJAHOM, YETIOBEUECKOM U
couuangbHOM KamnuTane. Llenb qanHoi Mmoznenuy,
HCIIONB3yeMOil BceMrupHbIM baHKOM, TapaHTHpOBATh,
910 “OyIylIre MOKOJECHUS MOJTydaT TaKKe MHOTO WIIH
OoJblIe KarmuTaja Ha IyIly HAaCEeJICHHS, YeM TEKYyIIee
niokoseHune” (Becemupnsiii 6ank 1997).

TuIIBl KanuTana BKIIOYAlOT B ce0s:

m QU3UYCCKUI KauTall — 3[JaHHs, KOHCTPYKITHH,
MaIluHbl 1 000pYI0BaHUE, TOPOICKAs 3eMJIS U T.]1.;
W [IPUPOJIHBIN KalKUTal — BO30OHOBSIEMbIC U
HEBO300HOBJISIEMbIE TIPUPOJIHBIC PECYPCHI;

B YCJIOBCUCCKHN KAIUTAI — HAPUMED, PUOBLITH OT
WHBECTHUIINI B 00pa30BaHue; U

B COIMAbHBIN KaITUTall — HOPMbI U COIIMATTLHBIC
OTHOIIIEHNS, CINIOYEHHOCTE OOIIIECTBA.

Vuyer kanuTana cHavyaja JOJDKEeH ObITh OTCIIEKEH
coo011eH B pu3ndeckux enuHunax. Vcrnons3zoBanue
(bU3MYECKUX eANHHI] TTOMOTAeT YMEHBIIUTh
JIBYCMBICJICHHOCTb, HO IIPUBOJUT K TOMY, YTO
WHJIUKATOPBI MPEJOCTABISIOTCS B PA3IMYHBIX CIMHUIAX.
Takum 00pa3oM, 3a4acTyIO CIOKHO OLIEHUTH 00N
NPOTPECC U MPOBECTH CPABHEHUE MEXKIY Pa3IMUHBIMH
OpUCAUKIHIMU. Kak JTOMOTHUTENBHBIH [1ar, HEKOTOPbIE
i Bce (opMBI KanmuTaga MOTyT OBITh TpeoOpa30BaHbI B
JICHEKHBII SKBUBAJICHT. DTO MOXKET IIOMOYb C
00bEJMHEHUEM, HO DKOHOMUYECKHE METO/IbI OIICHKH,
OTHOCSIIIIMECS K HEPHIHOYHBIM TOBapaM M yCiIyraM He
OJTHO3HAYHBI, 0COOEHHO €CIIH MBITAThCSI TPUMEHSTh UX
HIOCJIE/IOBATENILHO HA MPOTSHKEHUH HIMPOKOTO TMana3oHa




issues, over large geographic areas, and regularly over
time (Hardi and Muyatwa 2000).

Further methodological aspects on economic valuation
are discussed in Modules.

Flow of indicator development

Indicator development often begins with a conceptual
framework, followed by the selection of

indicators based on criteria of suitability. Indicator
development is often an iterative process, where

a large number of environmental or sustainable
development issues are narrowed down in successive
rounds of dialogue with stakeholders and experts to a
few high-level measures.

Figure 10 provides an example of the process used for
indicator development in South Africa. The

main steps are further described below.

(PICTURE)

Step 1 involved identifying a framework to guide the
selection of indicators. The framework was

based on a review of environmental and local
government legislation, and consultation with
stakeholders.

It was built around core environmental mandates for
local government, and if a core mandate

was not present, then around the role of provincial and
national government.

Step 2 involved drafting a set of indicators based on a
set of criteria for indicator selection. The

draft set of indicators was reviewed by local, provincial
and national government, to ensure that

the new indicators would have as consistent a format
and language as pre-existing indicators. A

workshop was then held to obtain feedback from
stakeholders.

Step 3 involved further categorizing the indicators.
Because municipalities and provinces across

South Africa manage areas with different
characteristics, and with different levels of resources,
capacities, knowledge and available data, further
categories were needed to reflect these differences.
The indicator categories were then placed within the
indicator framework.

Towards the end of the project, a workshop was held

COIMATILHBIX M AKOJIOTHYECKUX MPOOIIEM, K OOJIBIIINM
reorpauuecKkuM 00IacTIM, WIIH PETYISIPHO B TEUCHUE
nonroro Bpemenu (Xapau u Muyatsa 2000).

Bonee mogpoOHO METOIONOTHYECKIE ACTIEKTHI
SKOHOMHYECKOU OIEHKH 00CYKIA0TCs B Moayse 5.

[Ipouecc pa3paboTku HHAUKATOPA

Pa3paboTka nHIMKAaTOpa YaCTO HAUNHAETCS C
KOHLIENTYaJIbHOW CTPYKTYPBbI, COIIPOBOKAAEMON
BbIOOPOM MHIMKATOPOB, OCHOBAaHHBIM Ha KPUTEPUSAX
NpUrogHOCTH. Pa3zpaboTka MHAMKATOpaA YacTo
MPEJCTaBIsieT COOO0H MOBTOPSIIOIIUIICS MpoIiece, Te
0oJbIlIee KOJIMYECTBO TPOOIIEM, CBSI3aHHBIX C
OKPY’KaroIlled CpeAp NN YCTONYUBBIM Pa3BUTHEM
CY’KaeTcsl B OCJIEI0BATEIbHBIX PAyHIaX TUAIOTOB C
3aMHTEPECOBAHHBIMHU JIUIIAMU U KCIEPTAMU 10
HECKOJIbKUX NU3MEPEHHM BBICOKOTO MOPSAIKA.

Puc. 10 npeanaraer npumep npouecca, UCIOIb3YEMOr0
JUTst pa3paboTku uHauKaTtopa B FOxHol Adpuke.
I'naBHbIe 11ary anee ONMUCAHbl HUXKE.

(M300paxenue)

Hlar 1 Bkmro4an B ceOs MACHTH(PHUKALINIO CTPYKTYPHI IS
HarpaBJIeHUs BbIOOpa HHIUKATOPOB. CTpyKTypa Oblia
OCHOBaHHA Ha 0030p€ IKOJIOTUIECKOTO U MECTHOTO
3aKOHOJIATEIhCTBA M HA KOHCYJIBTALUSIX C
3aMHTepecoBaHHbIMHU JuiiaMu. OHa ObliIa TOCTpOeHa
BOKPYT OCHOBHBIX 9KOJIOTUYECKHX (YHKIUIH MECTHOTO
OpraHa BJIaCTH, U €CJIM MECTHAs BIIACTh HE UMella TAKOTO
MaH/1aTa, TO BOKPYT POJIM MECTHOTO U HAI[HOHAJIBHOTO
NPaBUTENIbCTBA.

Hlar 2 Bkrouan B ceds pa3paboTKy psaga WHAUKATOPOB,
OCHOBAHHBIX Ha psAie KPUTEPHEB IS BEIOOpA
uHAnKatopa. [IpoekT KoMIIeKTa HHIANKATOPOB OBLIT
paccMOTPEH MECTHBIM, O0JIACTHBIM U HAITMOHAIEHBIM
MIPAaBUTEIILCTBOM JIJISl TOTO, YTOOBI TAPAHTUPOBATH YTO
y HOBBIX HH/IMKATOPOB TaK e MOCJIE0BATEIIbHBII
(dopMaT U SI3BIK KaK y CYIIECTBOBABILIHMX paHee
MHJMKATOPOB. 3aTeM ObUI IPOBEIEH CEMUHAp IS
MOJTy4eHHs1 OOpaTHON CBSI3M OT 3aMHTEPECOBAHHBIX JIHII.

[Mar 3 BxIrOYas B ceOst JATBHEHITYIO KATETOPU3AIUI0
UHAUKaTOpOB. IT0CKOMBPKY MyHHIIMTIATUTETHI U 00J1aCTH
o Bceit FOxHOM Adpurke ynpaBistoT 00IacTIMU C
Pa3IMYHBIMU OCOOEHHOCTSIMU U C Pa3IMYHBIMU
YPOBHSAMU PECYPCOB, MOIIHOCTEH, 3HAHUU U JOCTYITHBIX
JAHHBIX, JaJIbHEHIINE KaTErOpUH ObLITH HEOOXOIUMBI
JUTSL TOTO, YTOOBI OTPA3UTh 3TH Pa3IUUUSL.

Kareropun nnaukaTtopoB ObuIH onpeenieHbl B Ipeaeiax
CTPYKTYpbI HHAMKAaTOpOB. K KOHIly mpoeKkTa ObL1




with stakeholders for three purposes: to finalize

the draft set of indicators, to categorize the indicators
into proposed sets, and to discuss issues

related to the use of indicators by government. The
workshop resulted in a draft set of categorized
indicators and a number of recommendations from
stakeholders directed towards the government
department responsible for indicator reporting.

Core indicator sets

Once indicators have been identified, you can further
reduce them into core and peripheral sets of
indicators. Core or headline indicators provide clear
and straightforward information to decisionmakers
and civil society on trends and progress for specific
issues. Few in number (<30), core indicators

are sometimes clustered around themes, parameters or
dimensions to assist with understanding

more complex situations. They do not, however,
provide a comprehensive picture of the

situation, including detailed relationships among
different aspects being measured.More detailed,
supporting indicators may be included in a peripheral
set to provide a higher level of detail.

Several “core data/indicator” sets have been developed,
mainly differing by geographic scope (i.e.,

country, region, global). Examples are the OECD Key
Indicator Set, the EEA Core Data Set, the EU
Structural Indicators, the GEO Core Data Matrix and
the UN CSD Theme Indicator Framework.

There are several other global core sets of
environmental and sustainable development indicators,
but the common aspect among all of those initiatives is
that they attempt to model reality according

to a previous agreement among stakeholders.

Core sets of indicators can also be defined at the
regional level, such as the Latin America and
Caribbean Initiative for Sustainable Development
(ILAC)2. This Initiative has six themes, 26 goals

and 32 indicators, and is still under revision by national
focal points. Others regions also have core

sets of indicators such as OECD countries, and

IPOBE/ICH CEMHHApP C 3aUHTEPECOBAHHBIMH JIMLIAMH C
TpeMsl HEISIMU: 3aBEPIIUTh KOMIUIEKT WHIANKATOPOB,
KaTErOpU3UPOBATh HHANKATOPHI B IIPEIOKEHHBIE
KOMILIEKTBI, 1 00CYIUTH IPOOIEMBI, CBS3aHHBIE C
WCTIOJIb30BaHMEM UHIMKATOPOB IPABUTEIHCTBOM.
CemuHap mpuBen K pa3pab0TKe MPOEKTa KOMITIEKTA
KaTeropu3upOBaHHBIX MHIUKATOPOB U K
MHOTOYHCIICHHBIM PEKOMEHIAIMSM 3aUHTEPECOBAHHBIX
JIMIL, HATIPABJICHHBIM B IPABUTEILCTBEHHBIH 0TI,
OTBETCTBEHHBIH 32 PEIOCTABICHNE OTYETA I10
WHJIUKATOPaM.

OcHoBHBIE HAOOPBI UHAMKATOPA

Kak Tonpko nHANKATOPBI OBUTH HACHTU(UIIMPOBAHBI, BBI
MOJKETE B JaJbHEUIIEM J1ajiee COKPATHTh UX B OCHOBHBIC
u niepudepuitipie HA00PHI HANKATOPOB. OCHOBHEIE
WH/IMKATOPBI TIPEJIOCTABIISIOT ICHYIO U
MOCIIE0BATEIbHYI0 HH()OPMALIUIO JTHUIIAM,
NPUHUMAIOLIUM PELIeHHE U MPakJaHCKOMY OOIIEeCTBO MO
TEHJICHIIUSAM U NPOABHKEHUIO B OTIPEIeIEHHBIX
Bornpocax. HemHorue (<30) ocHOBHBbIC HHAMKATOPHI,
MHOT'/Ia TPYNIHUPYIOTCS BOKPYT TE€M, TaPaMEeTPOB MM
W3MEPEHUH U1 TOr0, YTOOBI TIOMOYb C TOHUMaHUEM
Oonee cnoxHbIX cutyarmid. OHU, OTHAKO, HE
00€eCTIeYnBal0T BCECTOPOHHIOI KapTUHY

CHUTYaIllH, BKJIIOYAsl IeTaJbHbIC OTHOMIEHHS CPEIH
Pa3IMYHBIX U3MEPSEMBIX aclieKToB. bonee neranbHbIe
BCIIOMOTATEIbHBIE HHIMKATOPHI MOTYT OBITh BKIIOYCHBI
B niepudepuitbiii Habop, 4ToOBI 0OecIeunTh Ooee
BBICOKHH YPOBEHbB J1€TaJIbHOCTH.

Heckonbko HaOOPOB “OCHOBHBIX JaHHBIX/UHIUKATOPOB”
ObLTM pa3paboTaHbl, MIABHBIM 00Pa30M OTIUYASCH IO
reorpauueckoMy npHu3HaKy (CTpaHa, perMoH, MHpP B
nesnom). [pumepamu siisitotest Habop OcHOBHBIX
WNupukaropos OECD, OcnoBHoii Habop Jlanabix EEA,
Crpykrypusie Manukaropel EC, OcHoBHast Matpuua
Hannbix 'EO 1 OOH Crpykrypa Temaruueckux
Wunpukaropor CSD.

EcTb HECKOIBKO APYTUX II100aIbHBIX OCHOBHBIX
Ha0OpOB MHAUKATOPOB COCTOSIHUS OKPYXKAIOLIEH Cpe/Ibl
Y YCTONYMBOTO Pa3BUTHUSA, HO OOLIMI aCMeKT CPeau Beex
HUX — 3TO TO, YTO OHH IBITAIOTCS] MOJIETTUPOBAThH
JIeWCTBUTEIBLHOCT B COOTBETCTBUH C MPEABLIYIIUM
COTJIAIIEHHEM CPEAH 3aWHTEPECOBAHHBIX JINII.

OcHoBHbIE HA0OPHI HHIUKATOPOB MOTYT TaKXXe OBbITh
orpezeieHbl HA PErHOHAIBHOM YPOBHE, TAKOM Kak
Jlaruuckas Amepuka u Kapubckas MannmaTtuBa s
Ycroiiuusoro paszsurtus (ILAC)2. Y sroit Maunmnatusb
€CTh IIeCTh TeM, 26 1eneli u 32 nHAuKaTopa, U OHa
HaXOJSTCsI BCE elle MO/ PACCMOTPEHUEM Y
HallMOHAJIbHBIX NOJApa3eeHuid. Y Apyrux peruoHoB,




NAFTA countries, among others (ILAC 2006).
Among national initiatives the headline indicator
system of the UK may serve as a useful example,
particularly because of attempts to establish direct links
between indicators and the country’s sustainable
development strategy. Linking indicators to
mainstream policy mechanisms and instruments,

such as strategies, integrated development plans or
budget processes helps realize the potential

of indicators as pivotal decision-making, learning and
information tools.

EXAMPLE: GEO core indicator set

As shown in the GEO Core Indicator Data Matrix, the
GEO Core Indicator Set is based on a series

of theme areas that reflect global issues and trends for
selected environmental issues.

These theme areas include:
m land;

m forests;

m biodiversity;

m fresh water;

m atmosphere;

m coastal and marine areas;
m disasters;

m urban areas;

m socio-economic; and

m geography.

Each year, the list is updated with new indicators,
based on the rise and fall of the importance of
global issues. Amidst efforts to ensure data are
collected using environmental monitoring, surveying
and remote sensing, there remain many data gaps.
Some examples of these gaps include waste

disposal and management, land degradation and urban
air pollution (UNEP 2006). Table 1

describes broad themes, issues and provides detailed
information about data variables, lead indicators

and lead sources for the data. The first section of the
framework is shown in the text below,

and the remainder of the framework is provided in
Appendix A.

(PICTURE)

takux Kak ctpansl OECD, u crpanst NAFTA, Takxke
ecTh ocHOBHBIE HaOophl nHAUKaTOpoB (ILAC 2006).
Cpenu HalMOHAIBHBIX HHUIIMATUB CUCTEMA TJIaBHBIX
WH/INKAaTOPOB BenMKOOpUTAHNN MOKET CITYKHUTh
MOJIE3HBIM MIPUMEPOM, OCOOCHHO M3-3a TIOMBITOK
YCT@HOBHUTH MPSIMBIE CBSI3M MEXK]y WHANKATOPAMH U
CTpaTerrell yCTOMYMBOTO Pa3BUTHSI CTPAHBI.
CoenvHEHNE HHIMKATOPOB C OCHOBHBIMU MEXaHHU3MaMU
HOJUTUKN U HHCTPYMEHTAMHU, TAKMHU KaK CTPaTeruy,
MHTErPUPOBAHHBIE TUIaHbI PA3BUTUS U COCTABJICHUE
010/KeTa IIOMOTal0T MOHATH MOTEHIIUAN HHIUKATOPOB
KaK OCHOBHBIX UCTPYMEHTOB NPUHATHS PELICHUH,
W3y4eHus 1 HHPOPMaIiH.

I[MPUMEP: OcnoBHoit Habop naaukaropos ['EO

Kak nokazano B OcHoBHoO#1 Matpune UnankaTopos
Hanueix 'EO, OcaoBHott Habop Mamukaropor 'EO
OCHOBaH Ha psijie 00JacTel, KOTOpPbIE OTPaXKAIOT
ri1o0abHBIC TIPOOIEMBI U TEHACHIIUH OTPEICTICHHBIX
npo0sIeM OXpaHbl OKpY KaroIeil cpe/ibl.

OTH TEMBI BKJIFOYAIOT:

N 3¢MIIIO;

W Jjicca;

m OMOJIOTMYECKYIO BAPUATHBHOCTb;
B IIPECHYIO BOIY;

m atmMocepy;

B IpUOPEIKHBIC U MOPCKHE 00JIaCTH;
m OcIICTBHS,

B TOPOJICKHE TEPPUTOPUH;

B COIMAJIbHO-D)KOHOMUYECKHE BOMPOCHI; U
m reorpaduio.

Kaxnp1ii rog cnicok 0OHOBIISIETCS HOBBIMU
WH/INKaTOpaMH, OCHOBAHHBIMHU HAa TIOBBIIICHUH U
MaJICHUH BAKHOCTH TII00ankHbIe podiieM. He cMoTpst Ha
YCHIIHSI, TAPAHTUPYIOIIHE cOOp JaHHBIX, C TIOMOIIHIO
9KOJIOTHYECKOTO MOHUTOPHHTA, aHKETUPOBAHHS

Y TUCTAaHIIMOHHOTO CUNTHIBAHHMSI, BCE K€ B TAHHBIX
ocraroTcs mpodessl. HekoTopble mpuMepsl 3THX
po0esoB BKIIOYAIOT 3aXOPOHEHHUE U YIIPaBJIeHUE
OTXO/aMH, yXyALIEHHE KaueCTBa 3€MEJIbHBIX PECYPCOB U
3arpsisHeHHe Bo3ayxa B roponax (FOHEII 2006).
Tabnuima 1 onuceiBaeT o0IIMe TEMbI, BOIPOCH U
obecrnieunBaeT Mo POOHYI0 HH(OPMAITUIO O TIEPEMEHHBIX
JIAHHBIX, TJIABHBIX WHAWKATOPaX M IJIaBHBIX HCTOYHHUKAX
naHHbIX. [lepBast cekust CTPyKTYphI MOKa3aHa B TEKCTE
HIDKE, @ OCTABIIASCS YACTh CTPYKTYPHI IIPUBOIUTCS B
[punoxenun A.

(300paxenue)




EXAMPLE: UN-DSD Indicator Framework

In 1995, the UN Commission on Sustainable
Development (then part of the UN Division for
Sustainable Development) approved a work
programme on indicators of sustainable development,
in response to Chapter 40 of Agenda 21. The work
programme included a list of approximately 130
indicators organized in the DSR framework. These,
along with their corresponding methodology

sheets, were published by the United Nations in 1996
in what became widely known as the first

‘Blue Book’. The indicators were tested in a number of
volunteering countries.As a result, the number

of sustainable development indicators in the core set
was reduced to 58, and the DSR framework

was replaced by a thematic framework, organized
along the four “pillars” (social, environmental,
economic, institutional) of sustainable development.
The results were published in the

second Blue Book in by UN-DSD in 2001.

In 2005, UN-DSD began a second review of its
indicators, which was completed in late 2006 and
resulted in a further streamlined and updated set of
indicators (UN Department of Economic and

Social Affairs, Division for Sustainable Development.
2006).Agreement has been reached to reduce

the core set further, to retain the thematic approach,
and to divide indicators among the four pillars,

since it masks relationships among the issues.

PICTURE)

EXERCISE 2: Identifying indicators and data sets
Let’s consider a fictional country that will be called
“GEOland.” You are part of the team charged

with setting up the first IEA reporting process for this
country.

Step 1. As a group, develop a list of short themes
required to develop the assessment report.
Prioritize the themes according what might be most
relevant for GEOland at this time. Form smaller
groups, and assign each group a theme.

Step 2. In sub-groups, prepare a list of issues related to
the theme of your group.

Step 3. Set up a table to help you organize your
thoughts, such as in the following example.

ITPUMEP: Crpykrypa Unaukatopa UN-DSD

B 1995 Komuccust OOH no YcroitunBoMy pa3BUTHIO
(torma —vacts [loapaznenenns OOH no YcroitunBoMy
pasButuio) B cootBeTcTBUM ¢ I aBoii 40 [Tporpammer 21
on00puiIa pabodyro IporpaMMy M0 WHAWKATOpaM
ycroituuBoro pasputus. [Iporpamma paboT BKiIFOUaa
CITUCOK TTpUOIM3UTENbHO 130 MHANKATOPOB
OpraHn30BaHbIX B cTpykTypy DSR. Onu, Hapsany ¢
COOTBETCTBYIOIMMHU METOAOIOIMYECKUMH JINCTAMH,
obun u3nanel OOH B 1996 roay B BUE TOTO, YTO CTAO
IIUPOKO U3BECTHO Kak nepsast 'CHUHASL KHUTA'.
Wupukarops! 66U POBEPEHBI BO MHOTUX CTpaHaxX-
nobpoBosbLiax. B pesynbrare 4ncio HHIMKATOPOB
YCTOMYUBOTO Pa3BUTHUSI B OCHOBHOM Habope ObIIO
yMeHbIIEeHo 110 58, u ctpykTypa DSR Obuta 3amMeHeHa
TEMAaTUYECKON CTPYKTYPOU, OpPraHn30BaHHOM B
COOTBETCTBHUH C YeThIpMA "cTonmaMu" (0O1EeCTBEHHBIH,
9KOJIOTMYECKUH, SKOHOMHYECKUN, OPTaHNU3allMOHHBIN )
yCTOMUMBOro pa3BuTus. Pe3ynbraTsl ObUIN U3/1aHBI BO
BTOopoi Cuneit kaure B UN-DSD B 2001.

B 2005 roxy UN-DSD nauan BTOpO#i 0030p cBOMX
WHMKATOPOB, KOTOPKIH ObLT 3aK0HYEH B KoHIle 2006
rojia v puBeJl K JajbHENIIeMy MOJEPHU3UPOBAHHOMY U
ob6HOBIeHHOMY Habopy nHIuKaTopoB (OOH Otaen
Oxonomuuecknx u Conmansueie [en, [logpasnenenne
Ycronuusoro Passutusi, 2006). beuto nocTurayTo
cornaieHre 00 yMEHbIIIEHHH OCHOBHOTO Habopa
MHIMKATOPOB, O COXPaHEHUH TEMATHYECKOTO MOJAX0Aa, U
0 pa3ieJIEHuU UHIUKATOPOB CPEIU ITUX YETHIPEX
CTOJIIIOB.

(M300paxkenue)

VIIPA’)KHEHME 2: UpenTudunnpoBaHne HHINKATOPOB
1 HabOpOB JaHHBIX

[aBaiiTe pacCMOTPUM BBIMBIIIIIEHHYIO CTPaHy, KOTOPYIO
HazoeM "['EOmau1". Bel - yacTh koMaHABI, paboTa
KOTOPOM 3aKJII0YaeTCs B TIOJATOTOBKE MEPBOM OTYETHOCTH
o npouecce U3 nns 3Toi cTpaHbL.

[ar 1. B pamkax rpymnisl, pazpaboTaiiTe CIICOK
KOPOTKHX TeM, TpeOyeMBbIX JJIs pa3paboTKu oTdeTa 00
3KCIIEpPTHU3E.

Pacrnonoxxure no npuopureTaM TEMbI COINIACHO TOMY,
4TO MOJKET OBITh caMbIM BaxkHBIM U1 I EOmpHIa B 310
Bpemsi. ChopMUpyHTE MEHBIITYIO TPYIITY, U HA3HAYBTE
Ka)XJI0M TpyTIIE TEMY.

[ar 2. B moarpymmax, moAroToBbTE CIIMCOK MpodieMm,
CBS3aHHBIX C TEMOH BaIlleil TPyMIIbL.

[Iar 3. ChopmupyiiTe Tabnuily, KOTOpas NIOMOYb BaM




(TABLE)

Step 4. Identify indicators that correspond to each
issue. Begin by brainstorming a larger list, and

then narrow down your list using the indicator criteria
listed in Section 4.1. Indicate whether the

indicator is a driver, pressure, state, impact or response
in the DPSIR framework.

Step 5. Identify the data you will need for the indicator.
There are a number of data sources you

may wish to consult.

m OECD’s “Selected Environmental Data” document at
http://www.oecd.org/dataoecd/

11/15/24111692.PDF.

m GEO Data Portal.

m FAO Statistical databases (FAOSTAT, Aquastat,
Fishstat, Terrastat).

m Others listed in the database section of this report.
Materials: A sample of the question completed to help
orient participants and trainers.

Methodology sheets

As discussed in Section 3.3, metadata—or data on
data—consists of background information

needed when analyzing data and indicators. Similar to
the databases provided through the GEO

Portal, methodology sheets outline the metadata for
indicators. The type of information varies,

and typically includes the definitions, concepts,
categories or types of indicators, measurement

units and methods, and data sources. An abbreviated
sample is shown in Table 3.

(TABLE)

4.2 Indices

An index consists of multiple indicators combined into
a composite or aggregated unit. In the

course of your IEA you have the option of using some
accepted aggregate indices, develop new

ones or choose to focus only on discrete

indicators. While the development of indices is a

OpPraHU30BaTh CBOM MBICIIH, TAKYIO KaK B CIEIYyIOLIEM
npumepe.

(TABJIMLIA)

Hlar 4. Uneatudumupyite HHINKATOPHI, KOTOPHIC
COOTBETCTBYIOT KaxkAou npobneme. Haunure ¢
MIPOBEJICHUS KOJUIEKTHBHOTO 00CYXIeHUS! OOJIBIIETO
CIMCKA, ¥ 3aT€M Cy3bT€ CBOM CIMCOK, UCIIOIb3YsI
KpUTEPUU MHIUKATOpA, iepeurciaeHHble B Cexkuuu 4.1.
VYkaxute, SIBJISETCS JIM HHAUKATOP JpaiiBepoM,
JaBJICHUEM, COCTOSIHUEM WJIM OTKJIIMKOM B CTPYKTYype
DPSIR.

Hlar 5. Unentuduimpyiite 1aHHBIE, B KOTOPBIX BBI
Oynere HyXJIaThesl 17151 uHauKaropa. CyiecTByer
MHO>KECTBO XPaHWJIUIL JAHHBIX, K KOTOPBIM BbI
BO3MOJKHO PEIINTE 00PATUTHCS 32 CIIPABKOM.

m “Oto6pannbie Dxonorndeckue JJanasie OECD”
JnokyMeHT Ha http://www.oecd.org/dataoecd/
11/15/24111692. PDF.

m [Topran dannbix ['EO.

m Craructuueckue 0a3pl gaHHbIX DAO (FAOSTAT,
Aquastat, Fishstat, Terrastat).

m /[pyrue NCTOYHUKY MEPEUHCIICHBI B CEKIIUH O 0a3ax
JAHHBIX 3TOTO OTYETA.

Martepuansl: oOpasel] Bopoca, NpeAoCTaBICHHbBIN 15
TOT0, YTOOBI MOMOYb CHOPUEHTHUPOBATHCS YUYACTHUKAM U
TpeHepam.

MeTo1010THYECKUE TUCTEI

Kak o6cyxaeno B Ceknuu 3.3, MeTaJaHHbBIE WK JTaHHBIC
0 JTAHHBIX, COCTOSAT U3 Ouorpaduieckolt HHGOPMAIUH,
HEO0OXOIUMOM TTPH aHATH3E TAHHBIX ¥ HHIUKATOPOB.
[Tomo6HO 6a3aM JaHHBIX MPEIOCTABISIEMBIX C TTOMOIIBIO
[Toprama 'EO, MeTogomorndeckue IUCThI
O0OPHUCOBBIBAIOT B OOIIMX YEPTaX METAJaHHBIC JIJIS
HHAUKATOPOB. Tun MHGOpPMALMK U3MEHSETCS, H OOBIYHO
BKIIIOUYAET OMPE/IEIICHNUS, TIOHATHUS, KATETOPUN WIH TUIIBI
WH/IUKATOPOB, €AMHUIIBI U3MEPEHUSI U1 METO/IBI, & TaK e
xpaHunuia nanaeix. CokpaneHHbI 00paser] MoKkazaH B
Tabmume 3.

(TABJIUILIA)

4.2 Unpexcsol

WHaekc cocToUT U3 MHOKECTBEHHBIX MHAUKATOPOB,
00BEIMHEHHBIX B CIIOKHBIN W arperupOBaHHBINA
o0bekT. B xoze Bameit U203, y Bac ecTh BapHaHT
HCIOJIb30BaTh HEKOTOPHIE MPUHSITHIX COBOKYITHBIE
WHJEKCHI, pa3pad0oTaTh HOBBIE MU COCPEIOTOUHTHCS
TOJIBKO Ha OT/AEIbHBIX MHIUKATOpax. B To BpeMs kak




complex

task, indices have the potential to attract decision
maker and media attention. In choosing your

strategy you need to consider not only the needs of
your target audience, but also you capacity to
effectively work with aggregates.

Indices make it easier for you to interpret complex
information on a wide range of topics. Indices

are often used to assess and compare performance
against benchmarks or among performers, as

this is easier than comparing several discrete trends.
They are best used as a starting point for discussion
and attracting public interest on an issue. You may also
use them as a tool to inform policy,

in which case it is paramount that the index is both well
constructed and accurately interpreted

(Nardo 2005).

There are several potential drawbacks of indices. If
poorly developed and communicated, indices

can relay misleading information or be misinterpreted,
leading to inappropriate policy decisions.

Also, because the scope of an index is broad, it may
miss specific issues that would otherwise be

revealed using discrete indicators. Finally, because an
index is ideally based on the best available

data and indicators, issues that do not have associated
data may not be included in the policy making

process.

The selection of indicators for use in the index involves
the use of a series of criteria to ensure that

appropriate indicators are selected. Select indicators
that fit within the overall framework of the

index, lend themselves to aggregation, are based on
high quality data, and preferably do not highly
correlate to each other, as this would amplify the effect
of certain indicators within the overall

index.

The construction of indices is similar to creating a
mathematical model. Indicator data are standardized
using statistical tools, such as converting values to a
scale of 0—100, so that all indicators

can be added together. Indicators are then weighted and
combined into a single index. Because the
development of an index involves several steps that can
result in variations in the final outcome,

pa3paboTKa UHAEKCOB — 3TO CIOXHAs 3a1a4a, y
WHJIEKCOB €CTh MOTEHITMAI JJIsl TOTO, YTOOBI MPUBJIEYb
BHuManne CMU u nuil, npuHuMaromux pemenus. B
BBIOOpE Balllel CTpaTeTruy BB TOJKHBI PACCMOTPETH HE
TOJILKO MOTPEOHOCTH CBOMX MOTCHIUATBHBIX KIMEHTOB,
HO TaKXe M BaIly crmocoOHOCTh 3 (HEKTUBHO padOTaTh C
arperupoOBaHHBIMU JTaHHBIMH.

WHIekch 00JIer9aroT AJ1 BaC HMHTEPIPETAIHIO CIIOXKHOM
WHGOPMAIUU OTHOCUTENHHO IIUPOKOTO JHAMa30Ha TeM.
WHaekcwl 4acTo UCTIONB3YIOTCS ISl TOTO, YTOOBI
OIICHUTH U CPABHUTH Pa0OTy C KPUTEPUSIMHU WIIH C
HCTIOJTHUTEISIMU, TaK KaK 3TO JIeT4e, YeM CpaBHEHHE
HECKOJIbKUX JUCKPETHBIX TeHIeHITMH. OHHU JTydIlle BCETO
WCTIOJB3YIOTCS B KAYECTBE OTIPABHOW TOYKH IS
00CYXIeH!sI U TIPUBJICYCHHUSI OOIECTBEHHOTO HHTEpeca
K npobieme. Bel MoXkeTe Takke MCIOJIb30BaTh UX Kak
WHCTPYMEHT HH(POPMHUPOBAHUS O MOJMTHKOB. B 1aHHOM
ciy4ae HeoOX0JUMO, YTOOBI HHJIEKC OB XOPOIIIO
MOCTPOEH M TOUHO nHTepnpeTupoBan (Hapao 2005).

EcTph HECKOIBKO MOTEHIUATBHBIX HEJOCTATKOB
uHIIeKCOB. ECIti OHM IJ10X0 Pa3BUTHI M B3aMOCBSI3aHBI,
MHJIEKCBI MOTYT Iepe/iaTh BBOJSILYIO B 3a0TyKACHHE
MH(POPMALIUIO WU OBITH HETIPABHIHLHO
WHTEPIPUTHPOBAHBI, TIPUBOJIS K IIOXHM HOJTUTUIECKAM
pemeHnsM. XOTs 007acTh MHASKCA IIHUPOKA, OHA MOXKET
MIPOIYCTHTH OIPEIEIIEHHBIE TPOOJIEMBI, KOTOPBIE B
JPyTUX 0OCTOSATENHCTBAX OBLIM OBl TTOKAa3aHHBIC TIPU
VICTIOJIb30BAaHHUU OTJIENIbHBIX HHAMKATOpOB. HakoHer,
U3-3a TOTO, YTO MHJEKC U/ICATbHO OCHOBAH Ha JIyYIINX
JOCTYIIHBIX JaHHBIX ¥ UHIUKATOpax, MpoOIeMbl, y
KOTOPBIX HET CBSI3aHHBIX JaHHBIX, HE MOTYT OBIThH
BKJIFOUEHBI B TIPOLIECC BBIPAOOTKH MOJIUTHKH.

Br160p MHAMKATOPOB 715l NCIIOIB30BAHUS B HHICKCE
BKJTIOYAET B c€0sI NCIIOIB30BAHUE Psijia KPUTEPUEB JIJIS
TOTO, YTOOBI TAPAHTUPOBATH, YTO COOTBETCTBYIOIIHE
WH/IMKATOPBl OTOOpaHbl. BeiOepuTe HHINKATOPEI,
KOTOPBIE MOJIXOMAST B MPE/IEIax BCeH CTPYKTYPBI
MHJIEKCa, TO3BOJISIIOT IPYNITHUPOBATHCS, OCHOBAHBI HA
BBICOKOKQUECTBEHHBIX JJAHHBIX, i IPEAIIOYTUTEIIHLHO HE
CBSI3aHHBI MEX]y COOOH1, TTOCKOJIBKY 3TO YCHIHIIO ObI
3¢ ekt onpesieIeHHBIX HHINKATOPOB B IIPEJIENIax BCETO
HHJIEKCA.

[TocTpoiika WHIEKCOB TI0/J00HA CO3/IAHUIO
MaTeMaTU4eCKON Moaenu. JlaHHble UHAUKATOpa
CTaHIAPTU3UPOBAHBI C TOMOIIHI0 CTATUCTUYECKHIX
WHCTPYMEHTOB, TaKUX Kak MpeoOpa3oBaHue IEHHOCTEH K
macmrady 0-100, Tak, YTOOBI BCE HHIUKATOPHI

MOTJIH OBITH J00aBIeHEI BMecTe. Ilocie aToro
WHJIUKATOPBI OIECHUBAIOTCS M OOBEAMHSIIOTCS B
eMHCTBEeHHBIN nHJeKC. [lockonbKy pa3paboTKa HHJIEKCa




credibility is greater when the methodology used is
transparent and well documented.

A key step in the process of combining indicators into
an index involves assigning relative weights

to individual indicators. Indicators with a higher
weighting more strongly influence the outcome

of the index than those with a lower weighting. The
decision about how to assign weights can be

based on various factors including societal values and
indicator relevance to policy, as well as more
objective factors, such as the robustness of the data.

If weighting is being determined by societal values and
policy relevance, you will need to consult

with experts, representatives of the public and
politicians to better understand diverse perspectives
on the issues. You can ask participants in your
assessment process to rank various indicators based
on perceived importance, and assign a monetary value
to the issues they think are important, or

choose indicators using a process of comparison
(decision support). As this is very subjective, the
weighting could be subject to scrutiny or perceived
relevance over time as societal values change.

If weighting is determined using more objective
measures, one approach to consider is to base
weighting on quality and amount of data. A downside
of this approach is that indicators containing

lower quality or a smaller amount of data are penalized,
even if the indicator reflects an important

and relevant issue.

Indicators may also be weighted equally, as this avoids
some of the challenges presented in this discussion.
This approach could be supported by consultations and
statistical tools that show minimal

differences among the indicators selected.

To more fully comprehend the message relayed by an
index, it is useful to disaggregate the index

into component indicators and categories. This gives
you a more detailed analysis into specific patterns

or to answer questions of decision-makers working in a
more detailed context (Nardo 2005)

BKJIIOYAET B c€0s HECKOJIBKO I1aroB, MOTYIIUX IIPUBECTH
K U3MEHEHUSM B KOHEUHOM pPEe3yJbTaTe, JI0BEpHUE BHIIIE,
KOTJIa UCTOJIb3yeMasi METO0JIOT U TIPO3padHa U XOPOIIO
3aJJOKyMETHPOBaHa.

KittoueBoii mar B mpouecce 00beJUHEHHUS] HHINKATOPOB
B MHJICKC BKJIFOUACT HA3HAUYEHNE OTHOCHUTEIILHOW OLIEHKU
OTIENBHBIM HHAMKaTopaM. HaukaTopsl ¢ Oomee
BBICOKOH OLIEHKOW CHJIbHEE BIIMSIOT Ha pe3yJIbTaT
MHJIEKCa, YeM MHIUKATOPBI C 00JIee HU3KOM OLIEHKOM.
Pemienue o Tom, Kak Ha3HAYUTH OLIEHKY MOXKET OBITh
OCHOBAHHO Ha Pa3IMYHbBIX (PaKTOpax, BKIIOYAs
0O0IIECTBEHHBIE IIEHHOCTH M OTHOILIEHHE MHANKATOpa K
MOJIUTHKE, TaK XKe Kak 0oJiee 00bEKTHBHBIE (DaKTOPHI,
TaKue KaK HaJeKHOCTh JAHHBIX.

Ecnu onienka Oyner ornpeneneHa couuaabHbIMA
LHEHHOCTSMHU ¥ BaXHOCTBIO MOJUTHKH, TO BBI JIOJKHBI
OyJieTe KOHCYIBTUPOBATHCS C DKCIIEPTAMH,
MPECTAaBUTENSIMU OOIIECTBEHHOCTH U TIOJTUTHYECKUMU
JESATENSIMU JJIs1 TOTO, YTOOBI JTydIIle MIOHSITh
pa3HoOOpa3HbIe MEPCIEKTUBEI 1O TpobieMam. Bl
MOJKETE TIOIIPOCUTh, YTOOBI YYaCTHUKHU BalIero Mpolecca
OLIEHKH OIECHHJIN Pa3JINYHbIC WHANKATOPHI,
0azupyromnecs Ha BOCIPIMAaeMON Ba)KHOCTH, U
YCTaHOBWJIM JICHEKHYIO IIEHHOCTh MPOOJIEMBI, KOTOpas,
M0 X MHEHHIO Ba)KHA, MJTM BEIOPAIT HHIUKATOPBI,
HCIIONB3YS MPOLIecC cpaBHEHUS (TTOIEPIKKA PEIICHNUS ).
[TockonbKy 3TO OYEHb CYOBEKTHBHO, C TEUCHHEM
BPEMEHH OIICHKA MOXET MOABEPraThCs MEPECMOTPY C
TOYKH 3pEHUs] BOCIPUHUMAEMON BAYKHOCTH, TaK KaK
00IIIeCTBEHHBIE IICHHOCTH MEHSIOTCS.

Ecnu onienka onpenensiercs, UCHoIb3ys Ooliee
00BEKTUBHBIC KPUTEPUH, OJUH U3 TAKUX TIOJXO0B JIS
paccMOTpeHHs — 3TO 0a3UPOBAHKE OIICHKH Ha KAYECTBE U
KoJimdecTBe AaHHBIX. OOpaTHas CTOPOHA TOTO IMOIX0/a
3aKJIFOUACTCS B TOM, YTO MHIAUKATOPBI, COACPIKAIIINE
00Jlee HU3KO€E KaU4eCTBO MM MEHBIIIEE KOIUYECTBO
JIAHHBIX MTPadYIOTCS, TaXKe €CITU MHIMKATOP OTPaXKaeT
BOXHYIO M 3HAYUMYIO ITPOOJIEMY.

WHankaTtopsl MOTYT TakyKe OBITh OI[CHEHBI OJTHHAKOBO,
MOCKOJIbKY 3TUM HCKITIOYAI0TCSl HEKOTOPbIE U3
TPYAHOCTEH, IPEJCTABICHHBIX B 3TOM 00CYXKICHHH.
DTOT MOAXO0/I MOXKET OBbITh TOJJICPIKAH C TIOMOIIBIO
KOHCYJIbTAIM U CTATHCTUYECKUX HHCTPYMEHTOB,
KOTOPBIC MOKA3bIBAIOT MUHUMAJILHBIC PA3IHYUS CPEH
OTOOpPaHHBIX HHIUKATOPOBR.

Uto06nI 00JICE MOJHO MOCTHYL COOOIIECHHUE, ITEPETaHHOE
HMHJICKCOM, TIOJIC3HO Pa3beAMHNUTh HHACKC Ha
COCTaBJISIONINE HHIUKATOPBI M KATETOPHA. DTO JaCT BaM
0oJiee MoAPOOHBIN aHAIN3 ONPE/ICICHHBIX YCIOBHIA




EXAMPLE: Well-known indices

Gross Domestic Product

Gross Domestic Product (GDP) is a well-known index
measuring the size of a country’s economy.

A common approach to measuring GDP is to add
together consumer expenditures, business

investments in capital, government expenditures on
goods and services and net exports (GDP =
C+I+G+NX).While GDP is frequently used as a proxy
for standard of living, it is not a true measure

of standard of living because only economic activity is
shown. A country may have high

exports, for example, but a low standard of living
because of other factors. Also, a major nuclear
accident, natural disaster or marine oil spill will raise
the GDP. There are also difficulties when

comparing GDP among countries, as different
calculations may be used.

Human Development Index

The key dimensions of the UN Human Development
Index (HDI) are longevity, knowledge and

standard of living. For longevity, life expectancy is
used to generate a sub-index. Adult literacy and
combined primary, secondary and tertiary enrolment
ratio are used to generate educational attainment

or knowledge sub-index. Adjusted income is used to
create the standard of living sub-index.

These three sub-indices are arithmetically combined to
produce the HDI.More than 170 countries

are ranked by this index. HDI also has helped UNDP to
generate a family of related indices, such

as the Human Poverty Index (HPI), Gender Related
Development Index (GDI), and Gender

Empowerment Measure (GEM).

Figure 11 provides a snapshot from the Human
Development Index (UNDP 2005).

(TABLE)

¥ OTBETHT Ha BOIPOCHI JIUL], IPUHUMAIOIINX PEIICHUS U
pabotatonux B 60see y3koi cpeae (Hapmo 2005).

I[TPUMEP: N3BecTHBIE HHIEKCHI

BasioBoli BHYyTpEeHHMI IPOAYKT

Banogoii BuyTpennuii nponykt (BBII) siBisercs
M3BECTHBIM MHEKCOM, U3MEPSIOLINM pa3Mep
SKOHOMUKH CTPaHBI.

Enunsiii nogxos x uamepenuto pazmepos BBII nomxken
N00aBIIATHCSI BMECTE C MOTPEOUTENIBCKUMH PAaCcX0JlaMH,
OM3HEC MHBECTUIIMSMU B KallMUTale,
[IPaBUTEIbCTBEHHBIMU PACX0JIaMHU Ha TOBApbl U YCIYTU U
guctbM 3kcioptoM (BBIT = C+I+G+NX). Xots BBII
4acTO UCMOIb3YETCs KaK MPOKCH JIsl OMUCAHMSI YPOBHS
JKU3HU, 3TO HE UCTUHHAS MEpa YPOBHS )KU3HU, IOTOMY
YTO OH MOKA3bIBAIOT TOJBKO JIEIOBYI0 aKTUBHOCTb.
Ctpana MOXXET UMETh, HAITPUMED, BBICOKUH 3KCIIOPT, HO
HU3KHUI ypOBEHb KU3HU U3-32 Ipyrux ¢akropos. Kpome
TOr0, KpyIHas sepHas aBapys, HeCUaCTHBIN ciayuail,
CTUXHIHOE Oe/ICTBHE WM MOPCKOE HE(TIHOE MSATHO
nogaumyT BBII. EcTe Takke TpyIHOCTH KOT1a
cpaBHuBaercs BBII ctpaH, mOCKoNIbKy MOTYT
HCII0JIb30BAThCS Pa3/IMUHbIE BBIYMCICHUS.

Nnunexc Pa3zButus yenoBeka

KuroueBsivu m3mepenusimu Uanexca Pazsutust
Yenosexka OOH (HDI) sBastoTes monronerre, 3HaHUS U
YPOBEHB KU3HHU. YTOOBI MPOU3BECTH MOAMHICKC
JIOJITOJIETHS UCTIONB3YETCs POIOJKUTENIbHOCTD JKU3HU.
I'paMOTHOCTB 3pOCibIX U 0OBEANHEHHOE COOTHOLIEHUE
HEPBUYHOr0, BTOPUYHOI'O ¥ TPETUUHOTO 00pa30BaHUs
WCTIONB3YeTCs ISl TOr0, YTOOBI IPOU3BECTH
00pa3zoBaTeabHbIC JOCTIXKEHUS W MOJUHJIEKC 3HAHMUS.
Y CTaHOBJIEHHBIM YPOBEHB 10X0/1a UCIIOJIB3YETCS IS
CO3/1aHUA NOJIMHACKCA YPOBHA KHU3HU.

OTH TpH NOJUHJIEKCA ApUPMETHIECKN 00bEIMHEHBI,
yT00B1 ipon3Bectu HDI. bonee wem 170 cTpan
OlICHUBAIOTCS 3TUM HHJekcoM. HDI taxxke momor
[TPOOH mpou3BecTy ceMeNnCcTBO CBA3aHHBIX UHIEKCOB,
takoro kak Yemoseueckuit Uunekc begnoctu (HPI),
Wnnexc 'enpepuoro Pazsutus (GDI), u Mepa
I'ennepnoro Ilomnomounss (GEM).

Puc. 11 nokassiBaeT n3zobpaxenue Munekca Pazsurus
Yenoseka (UNDP 2005).

(TABJINLIA)




Environmental Performance Index

The Environmental Performance Index, released in
2006 by The Yale Center for Environmental

Policy and Law, measures policy performance towards
two goals: reducing environmental stresses

on human health and promoting ecosystem vitality and
sound natural resource management.

Sixteen indicators express six categories of commonly
agreed-upon policy categories:

Environmental Health, Air Quality, Water Resources,
Productive Natural Resources, Biodiversity

and Habitat, and Sustainable Energy (Yale Center for
Environmental Policy and Law et al., 2006).

The index framework is shown in Figure 12.

(TABLE)

Indicator performance is measured using a “proximity-
to-target” approach, based on a core set of
environmental outcomes linked to policy goals.
Countries are also ranked and compared on an
issue-by-issue basis. Criteria for indicator selection
include relevance, performance orientation,
transparency and data quality. The indicators were
selected based on a review of environmental

policy literature, expert judgment and policy dialogue
in the context of the Millennium

Development Goals. The targets, which are the same
for all countries, were based on international
agreements, international standards, national authorities
or prevailing consensus among scientists

(Yale Center for Environmental Policy and Law, et al.,
20006). Indicator weighting occurs using statistical
analysis.

EXERCISE 3: Calculating a model Air Quality Index
for countries

In principle, a single air quality indicator would
combine ambient concentrations of various air
pollutants, most notably various sulphur oxides (SOx),
nitrogen oxides (NOx), non-methane

volatile organic compounds (NMVOC), certain heavy
metals (like lead), and particulate matter

(PM) of various sizes (i.e., PM10 for particles of 2.5—
10 micrometers and PM2.5 for 0-2.45

micrometers). For many areas, data on the levels of
these compounds are not available, or at least

not easily found. While a comprehensive global

Nunekc Dxonornveckort DPpPexkTHBHOCTH

WNunexc Dxonoruueckoit D¢ (HeKTUBHOCTH, BBIMYIICHHBIN
B 2006 roxy Mensckum LleHTpoM DKOMOTHYECKOIT
[Monmuruku u IIpaBa, uzmepsiet 3¢ HeKTUBHOCTD
MIOJINTUKU B COOTBETCTBHUH C ABYMS 3a/la4aMH:
COKPAIIEHHSI SKOJIOTHYECKUX Harpy30K Ha 3J0POBHE
YeJI0BEKa U CIIOCOOCTBOBAHMSI JKUBYUECTH 3KOCUCTEMBI U
CEphEe3HOI0 YIPABIEHUS IPUPOAHBIMU PECYPCAMHU.
HlecTHaanaTh MHAMKATOPOB BBIPAXKAIOT MIECTh
COTJIACOBAHHBIX KaTETOPHUil MOTUTHKH:

Dxonoruyeckoe 310poBbe, KauecTBo Bo3ayxa, Boansie
pecypcbl, IIpousBoaurenbusie [IpupoaHbie pecypcesl,
Buonornueckas BapuatuBHOCTh 11 Cpenia oOUTaHMs, U
Vcroitunpas Dueprus (Menscxuit LlenTp
Oxonorndeckoit [Tomutuku u [Ipasa u ap., 2006).
CrtpykTypa nHaeKca nokasana Ha Puc. 12.

(TABJIMLIA)

O} dexTUBHOCTS HHAUKATOPA OTIPEACIISIOTCS, UCTIONB3Y S
noaxox "OJIM30CTH K 1€, OCHOBAHHBIN Ha OCHOBHOM
Ha0Ope IKOJIOTHUECKHUX PE3YIbTATOB, CBI3aHHBIX C
nensMu mouTUKU. CTpaHbl TAKXKE OIEHUBAIOTCS U
CPaBHMBAIOTCSI HA OCHOBAaHUH UX Npobsem. Kpurepun
JUTSL BRIOOpA MHIUKATOPa BKIFOYAIOT BAKHOCTD,
HarpaBJieHHe PabOThI, MPO3PAYHOCTH U KA4ECTBO
JMaHHBIX. THIUKAaTOPH! OBLTH OTOOPAHBI, OCHOBHIBASCH HA
0030pe IKOIOTrO-TIOTUTHYECKON TUTEPATYPHI,
9KCIIEPTHOM OllEHKE U MOJTUTUYECKOM TUAIIOTE B
koHTekcte Llenei Pa3sutus TLIC)I‘-IGJ'IGTI/IHI Hemu,
KOTOPBIE SIBIISFOTCS OJTAHAKOBBIMHU JJISI BCEX CTPaH, ObLIH
OCHOBAHBI Ha MEX/TyHAPOIHBIX COTJIANICHHMSIX,
MEXTyHapOIHBIX CTaHAApTaX, TOCYIaPCTBEHHBIX
ITOJTHOMOYHSIX U TTPE00IaAar0NINX COTTIAINEHUH Cpen
yuenbix (Memnbckuit Llentp Dxonorndeckoit Homuruku u
IIpaBa, u ap., 2006). OneHka HHAUKATOPA POUCXOJIUT C
HCIIOTH30BaHUEM CTaTUCTUYECKOTO aHaAIN3a.

YITPA’KHEHUE 3: Beiuncnenue obpasna Mugexca
KauectBa Bo3nyxa st crpan

B npunmune, enuHbIil HHAMKATOP Ka4eCTBA BO3AyXa
00BeTMHMIT ObI OKPYIKAIOIIHE KOHIIEHTPAIIUN Pa3TUIHBIX
3arps3HUTENE BO3yxa, 3TO 0COOCHHO KacaeTcs OKUCH
cepsl (SOx), okucu azora (NOX), HEMETaHOBBIE
n3MeHstomuecs opranndeckue coeaunenust (NMVOC),
OTIpEIeIICHHBIE TSHKEIbIe METAILIBI (CBUHEIT), M TBEP/IbIC
yactuubl (PM) paznuunbix pasmepos (to ects, PM10
mu1s gacturr 2.5-10 mukpon u PM2.5 mist 0-2.45
MUKpOH). J{71s1 MHOTHX oOacTeil JaHHbIe 00 ypOBHSIX
9THX COCTAaBOB HE JIOCTYITHBI WJIH IO KpaiHel Mepe

He HaxoAaTcsi B cBOOOIHOM goctyne. B To Bpems kak




monitoring programme on air quality does not

exist, for various large cities in the world at least some
figures are known, although the data are not

always comparable and often lack regular updating.

The OECD reports regularly on urban air pollution
for some 40-50 cities in member countries, and in
Europe the EEA does similar reporting,

but other than that the data are rather dispersed, not
always up-to-date, not easily available outside

the city, country or region, or do not exist.

In cases where direct measurements are not available
for deriving or constructing an indicator, one

can try to find approximate or indirect variables
(proxies), which are not prefect but are still considered
good enough for the intended purpose. In case of air
quality, instead of air concentrations,

emissions are often used, deals with the apparent
sources of air pollution and for which data are
usually better available. But even then, proxies are
sometimes used, such as SO2 for SOx, NO2 for
NOx, and PM10 for all small particulates.

In addition, various emissions (e.g., from road
transport) are not measured directly, but estimated on
the basis of underlying activities in the economy
(e.g., for transport the number of cars in a country, the
type of engines they use, etc.).

For the purpose of this exercise—how to construct an
indicator from data variables—we will

derive a virtual air quality index (AQI) for a country
and use Kenya as an example. However, you

are invited to do this exercise for another country, or
other area like a city, of your choice.

Kenya’s virtual AQI will be derived by combining
emissions of SO2, NOx and NMVOC using a
hypothetical formula created for this exercise. Data for
other substances, like PM10 or PM2.5 emissions

are not available. Many countries report CO2 and other
GHG emissions to UNFCCC as

required of participating developed countries under the
UN Framework Convention on Climate

Change (UNFCCC) and the Kyoto Protocol. Other
emissions are often reported to UNFCCC, but

BCECTOPOHHSIS TII00abHAast TPOrpaMMa KOHTPOJIS
Ka4yecTBa BO3/yXa HE CYILECTBET, IS Pa3InYHbIX
OOJIBIINX TOPOJIOB B MUpE, TI0 KpaitHel Mepe, HEKOTOphIe
YHCJIa U3BECTHBI, XOTSI IaHHbIE HE BCETJa CONIOCTaBUMBI
M 4aCTO UCIIBITHIBAIOT HEAOCTATOK B PETYJISIPHOM
0OHOBJICHHUHU.

OECD perysapHO 1e71aeT OTYEThI OTHOCHTEIEHO
TOPOJICKOTO 3arps3HEHUS BO3yXa MPUOIU3UTEIBHO IS
40-50 roponoB B rocyaapcTBax-uiieHax, 1 B EBporie EEA
JIeNIaeT MOJO0HBINA OTUYET, HO JIPYTHE JaHHBIE JIOBOJIHLHO
paccpesioTOYEHbBI, HE BCET]a HOBBIC, TPYAHO JOCTYITHBIC
BHE TOPO/Jia, CTPAHbI MITU 00JIACTH, HITH HE
CYIIECTBYIOIIHNE BOBCE.

B cirygasix, rie npsiMble M3MepEHUs He JOCTYITHBI IS
TTOJTYYEHUS WM MIOCTPOCHHSI MHIUKATOPA, KX bl
MOXET MOIBITATHCS HAWTH MPUOTU3UTEIILHBIE HIIH
KOCBEHHBIC ITepEeMEHHBIE (IIPOKCH ), KOTOPBIC HE
SBIISIIOTCS UCATbHBIMU, HO BCE €IIIe PACCMOTPUBAIOTCS
KaK JIOCTaTOYHO XOPOIIIne JIJisi HaMeueHHO! 1enu. B
ciydae KauecTBa BO3/IyXa, BMECTO BO3AYIITHBIX
KOHIIEHTPAIUH, 4aCTO UCTIOIB3YETCSI SMUCCHH, CICIKH C
OYEBUTHBIMU UCTOYHHKAMHU 3aTrPs3HEHUS BO3yXa H JUIS
KOTOPBIX JIAHHBIC OOBIYHO JTydllie TocTymHbL. Ho gaxe
TOT]1a, MHOT/]A MCTIONB3YIOTCS POKCH, Takue Kak SO2
g SOx, NO2 gins NOx, u PM10 g Bcex MaleHBKHX
MaKpOYacTHII.

Kpowme toro, pasnuunblie BEIOPOCH! (Hanpumep, OT
JIOPOKHOTO TPAHCIOPTA) HE U3MEPEHBI
HEMOCPEeACTBEHHO, HO OLICHEHBI HA OCHOBE 0a30BbIX
JEHCTBUI B SKOHOMHUKE (HAIIPUMEP, JUISl TPAHCIIOPTa
YHUCIIO aBTOMOOWIICH B CTpaHe, THIT JBUTATENCH,
KOTOPBIA OHU UCTIONB3YIOT, U T.1.).

JUJ1st e 3TOTO YIPaXHEHUSI — KaK MMOCTPOUTD
WH/IMKATOP U3 MEPEMEHHBIX JAHHBIX — MBI TIOJTYYUM
BUPTYaJIbHBINA MHAEKC KauecTBa Bo3ayxa (AQI) ans
CTpaHsbl, U ucnoib3yeM Kenuto kak mpumep. Oxgnako, Bot
HpUTJAIeHbl CeNaTh 3TO YIpaKHEHUE TS IPYToi
CTpaHbl, WK APYroi o0s1acTH, HAIIpUMeEp I TOpoJia, Ha
Balll BEIOOD.

Bupryaneabiii AQI Kenvu Oy et monydeH, KoOMOMHUPY S
smuccuro SO2, NOx 1 NMVOC, ucnons3yronime
THIIOTETUYECKYIO (POPMYITy, CO3JaHHYIO JUISl 9TOTO
ynpakHeHus. JlaHHbIe UIs IPYTUX BEIIECTB, TAKUX KaK
BbIOpockl PM10 uniu PM2.5 ve noctynHbel. MHOTO cpaH
coobmator 0 CO2 0 u ApyTUX BEIOPOCAX MAPHUKOBBIX
ra3zoB B UNFCCC B cooTBeTcTBHHU C TPEOOBAHUAMU K
pa3BUBAIOIINMCS CTPaHAM YYaCTHHKAM COTJIACHO
Cornamenus OOH no U3menenuto Knumara
(UNFCCC) u Kuotckomy npoTtokony. JIpyrue TUmsl




still many data gaps persist making it very difficult to
show comprehensive time-series. Various

emission estimations for countries, regions and the
world as a whole are provided by several agencies,
including the Carbon Dioxide Information and
Analysis Center in the United States (CDIAC),

the International Energy Agency in Paris (IEA) and the
Environment Assessment Agency in

Netherlands, formerly part of RIVM (RIVM/MNP).
Here we will try to calculate a simple, virtual AQI for
Kenya for the year 1995, using data from

RIVM/MNP and CDIAC through the GEO Data Portal.

1. Log on to GEO Data Portal web site. In the search
box, type “SO2.” Choose the national

“Emissions of SO2 — Total (RIVM/MNP)” option, and
press continue. Select the data

for the year 1995, and press continue. Fill out the
following table.

(TABLES)

Each category corresponds to a different level of health
concern. The six levels of health concern

and what they mean are:

Good: The AQI value for your community is between 0
and 50. Air quality is considered satisfactory,

and air pollution poses little or no risk.

Moderate: The AQI for your community is between 51
and 100.Air quality is acceptable; however, for

some pollutants there may be a moderate health
concern for a very small number of people. For
example, people who are unusually sensitive to ozone
may experience respiratory symptoms.

Unhealthy for Sensitive Groups: When AQI values are
between 101 and 150, members of sensitive

groups may experience health effects, because they are
likely to be affected at lower pollution levels

than the general public. For example, people with lung
disease are at greater risk from exposure

to ozone, while people with either lung disease or heart
disease are at greater risk from exposure to

particulate pollution. The general public is not likely to
be affected when the AQI is in this range.

Unhealthy: Nearly everyone will begin to experience
health effects when AQI values are between

151 and 200. Members of sensitive groups may
experience more serious health effects.

BbIOpocoB vacTo coobmaror B UNFCCC, Ho Bce erie
COXpAaHsETCss MHOTO MPOOEJIOB B JAHHBIX, Jejast OUeHb
TPYZIHBIM IIOKa3aHUE BCECTOPOHHETO BPEMEHHOTO Psia.
Paznuunbie O1eHKH BEIOPOCOB UIsl CTPaH, PErHOHOB U
MHpa B II€JIOM 00€CIIeUnBaIOTCS HECKOJIBKUMHU
areHTcTBamu, BKirrodas Lleatp Mudopmaruu n Ananmsa
Yrnekucnoro raza B CoequaeHnsix [tatax (CDIAC),
MexnyHapoaHoe dHepreTuieckoe areHTcTBo B [lapmke
(IEA) u ArentctBo Onenku OKpy:karolei cpesibl B
Hunepnannax, npexne ObiBiiee yacteio RIVM
(RIVM/MNP).

31ech MBI TOMBITAEMCS BEIYUCITUTH TIPOCTOM,
BuptyanbHbid AQI st Kenun Ha 1995 ron, ucnons3yst
nanabie oT RIVM/MNP u CDIAC ¢ nomomipto [TopTana
Hanueix GEO.

1. Boitnute B cuctemy BeOcaiita Iloprana Jlanasix I'EO.
B oxne noucka, naneuaraiite "SO2". Beibepure
HaIMOHAIBHYIO oniuio “Briopocer SO2 — Obmee
konruecTBO (RIVM/MNP)”, u Hasxkmute «IIpogomkuTby.
Bri6epute nanubie 3a 1995 ron, u HaxxMmuTe
«IIpooIKUTHY. 3aMOIHATE CIEAYIONTYIO TAOIHILY.

(TABJIMLIA)

Kaxxnas kaTeropusi COOTBETCTBYET Pa3IMYHOMY YPOBHIO
pobsieMbl 310poBhs. LllecTs ypoBHEH mpobdiieM co
3I0POBBEM U UTO OHM M1OAPA3yMEBAIOT:

Xopommii: 3nauenne AQI ans Bamero coobmiectBa
Mexay 0 u 50. KauecTBo Bo3ayxa cuuraercs
YAOBJIETBOPUTEIbHBIM, U 3arPA3HEHUE BO3AyXa
MpeACTaBisieT HeOOMBIIYIO YTPO3Y HIIH K€ HET HUKAKOTO
pucka.

Ymepennsiit: AQI s Bamniero coobmiectBa Mexay S1 u
100. KauecTBO BO31yXa SIBISIETCS IPUEMIIEMBIM; OIHAKO,
JUTSL HEKOTOPBIX 3arpsS3HUTENEH MOXKET OBITh YMEPEHHAS
npo6ieMa AJis 30POBBS AJIsl O4EHb HEOOJIBIIIOTO
KoJudecTBa Jiroaei. Hanpumep, y mronei, KoTopeie
HEOOBIYHO YYBCTBUTEIBHBI K 030HY, MOTYT HOSBUTHCS
JBIXaTeJIbHbIE CUMIITOMBI.

Bpenusriit nnsg YUysctButenbnbix ['pynm: Korna onenku
AQI mexnay 101 u 150, uneHsl YyBCTBUTEIBHBIX TPYIII
MOTYT MCIIBITATh ONpeAeIE€HHbIE IOCIEACTBUA IS
3/I0POBbS, IOTOMY YTO OHH, BEPOSITHO, OYyT 3aTPOHYThI
Ha 0oJiee HU3KUX YPOBHSX 3arpsi3HEHMS, UM IIUPOKast
mybnuka. Hanpumep, nonu ¢ 00sie3HbI0 IErKux Oosee
[IO/IBEPKEHBI BO3ICUCTBUIO 030HA, B TO BpeMSI KaK JHOAH
¢ 0OJIE3HBIO JIETKUX WM ¢ O0JIE3HBIO cepALa B OOJIbILIEM
pucKe oT 3arps3HeHust Makpouactuiiamu. Lupokast
my6nuka Bpsiz iu Oy et 3aTpoHyTa, koraa AQI O6yzaer B
3TOM JMala3oHe.




Very Unhealthy: AQI values between 201 and 300
trigger a health alert, meaning everyone may
experience more serious health effects.
Hazardous: AQI values over 300 trigger health
warnings of emergency conditions. The entire
population

is more likely to be affected.

5. Data analysis

To this point, you have walked through the process of
obtaining data and developing indicators

and indices. The importance of all of this work now
culminates as we review the process of how to
analyze the information you have obtained and
packaged. The following section will review aspects
of non-spatial and spatial analysis of data. You may
wish to refer to Module 7 for further information
about physical product outcomes as it considers in a
more in-depth presentation and communication

of the IEA report.

Non-spatial analysis includes performance evaluation,
along with trend, correlation and graphical

analysis. Also included is the presentation of indicators
using symbols. This is followed by a review

of spatial analysis using GIS.

5.1 Non-spatial analysis

Performance evaluation

Indicators become especially useful when they can be
interpreted in the context of performance.

Distance to a specified target is a common way of
measuring performance. These measures also

promote accountability to policy-makers, particularly
when policies are linked to environmental
performance. The latter is of increasing interest, as seen
by the release of the Environmental

Performance Index in 2006.

Baselines, thresholds and targets are ways of measuring
changes in the system compared with previous

states or future desired states. Baselines allow us to
monitor either positive or negative

changes in a system, based on the initial state of the
system. It is important that baseline information

is present at the beginning of a project to monitor
changes over time. Thresholds allow us to

monitor activities that may result in negative activities;
the AQI discussed above has a threshold of

Bpenusriit: Iloutr Bce HaYHYT UCTIBITHIBATEH TTOCIEACTBUA
JUTSL 3JTOpOBBS, Koraa 3HaueHust AQI OyayT mexmy

151 u 200. YneHbl 4yBCTBUTENbHBIX TPYIII MOTYT
UCTIBITaTh O0JIee CePhEe3HBIC MOCIEACTBUS I 3JOPOBBSI.
Ouens Bpeansiid: AQI oneruBaercsa mexay 201 u 300
BBI3BIBACT TPEBOTY ISl 3I0POBbsI, O3HAUAs, YTO BCE
MOTYT HMCIIBITHIBATEH O0Jiee Cepbe3HbIe MOCIEeICTBUS IS
3J10POBBSL.

Omnacherit: AQI onennBaetcs 6osee yem 300 1 BEI3BIBAaET
OIIaceHHUE 3a 3710pPOBbE B UpE3BbIUANHBIX ycIoBUAX. Bee
HaceJieHne OyJIeT 3aTPOHYTO ¢ OOJIBIION BEPOSATHOCTHIO.

5. AHanu3 Ja”HHBIX

Jlo 3TOro MoMeHTa Bbl IPOLIUIX Yepe3 MPOLECC
TIOJTyYCeHHUS TaHHBIX U pa3pabOTKU MHINKATOPOB U
WHJIEKCOB. BakHOCTE BCeit 3T0# pabOTHI TENEph
JIOCTUTAET BBICIIEH TOUYKH, TOCKOJIBKY MBI
paccMmarpuBaeM Npoliecc Toro, Kak aHalTu3upOBaTh
WHGOPMAIUIO, KOTOPYIO BBI MOTYYHIN U YIIAKOBAIH.
Crnenyrouuii pa3zien pacCMOTPUT acTeKThI
HEMPOCTPAHCTBEHHOTO U MIPOCTPAHCTBEHHOTO aHaIM3a
JTaHHBIX. BBl cMoXxeTe obpaTutbest K Moaynro 7 st
JIOTIOJTHUTETBPHON MHPOpPMAIHK 0 (PU3UIECKIX
pe3ynbratax otuera mo M39.

HenpocTpaHCTBEHHBIN aHAIU3 BKIOYAET OLICHKY

3G GEKTUBHOCTH, HAPSAY C TeHACHINEH, KOppeIsuei u
rpaduyeckuM aHanu3oM. Takke BKIOYEHO
MIpeICTaBJICHUE WHANKATOPOB, UCTIOIB3YSI CUMBOJIBL. JTO
COTPOBOXKAAETCS 0030pPOM MPOCTPAHCTBEHHOTO aHAIIN3A,
ucnonb3ys GIS.

5.1 HempocTpaHCTBEHHBIN aHAINU3

Onenka 3 heKTUBHOCTH

WuankaTopsl CTaHOBSTCS 0COOCHHO TTOJIE3HBIMH, KOT/Ia
OHHU MOTYT OBITh HHTEPIPETUPOBAHHBI B KOHTEKCTE
a¢dexTuBHOCTH. PaccTosiHUEe 710 yKa3aHHOM IENH TO
o0mIuii croco6 onpenenuts 3pHEeKTUBHOCTD. DTU MEPHI
TaKXe CIIOCOOCTBYIOT OTBETCTBEHHOCTH TIepe/T
HOJUTUKAMH, 0COOEHHO, KOI'/1a IIOJIUTUKA CBsI3aHa C
sKoJioruueckoi apdexruBHocThIO. [locnennee nmeet
BO3PACTAOLINI HHTEPEC, YTO OTMEUYEHO BBHITYCKOM
Okonornueckoro Unaekca I dexrusHoctr B 2006.
ba3oBble TMHUM, TPAHULIBI U LIETH — 3TO CIIOCOOBI
M3MEPUTH U3MEHEHHSI B CUCTEME 110 CPABHEHUIO C
MPEIBIAYIIMM COCTOSHIEM WK OyayIIuM >KeJlaTeTbHbIM
coctosiuneM. OCHOBaHMS O3BOJIAIOT HAM
KOHTPOJIMPOBATH TTOJIOKUTEIBHBIE HITH OTPUIIATEIIEHBIC
W3MEHEHHUS B CHCTEME, OCHOBAHHBIC Ha HAYaIIbHOM
COCTOSIHUM cucTeMbl. HeoO0x01mumo, 4ToObI OCHOBHAS
WHpOpPMaLUS TPEICTAaBICHHAs B HAYaJIe IPOCKTa
KOHTPOJIMPOBAJIa N3MEHEHHS B TCUYCHHE JI0JITOTO
BpeMeHH. ['paHuIbl HO3BOMISIIOT HAM KOHTPOJIMPOBATh




151, beyond which most people will experience health
impacts. Thresholds can act as our “alarm

systems,” enabling us to take preventative action.
Targets indicate goals for performance, and

enable us to monitor positive progress towards the
goal. Targets are often used for projects when
sustainable development or improving the system is a
goal (Segnestam 2002).

A limitation of performance targets is lack of scientific
information that tells us what the actual target

should be. In place of empirical data, targets are
sometimes determined by consensus based on

best available knowledge, which means the chosen
targets may or may not be the most appropriate

ones for the system. Nevertheless, targets developed in
this way can be useful mechanisms for

mobilizing strategic action at the policy level. Globally,
performance indicators are used to assist

countries or regions in monitoring their compliance
with globally agreed-upon goals and targets.

A well-known example is the Millennium
Development Goals, defined by the UN General
Assembly in 2000.

Trend analysis

Trend analysis is instrumental in understanding how
the data are functioning over time, sometimes

against targets, baselines and/or thresholds. Various
possibilities exist to present the trends, which

can easily lead to different interpretations and
conclusions. For example, the presentation of an
indicator as absolute value, percentage or index can
make an important difference. If we look at the
global supply of renewable energy when displaying the
trend in terms of totals (kilotons of oil

equivalents, Figure 13) or shares (%, Figure 14), then
we see little change: the supply of total biofuels

goes up a little bit, but most others are more or less
stable. In fact, the shares hardly change at

all. The message from these graphs simply be
“renewable energy has not shown significant changes
since 1990,” which from an environmental point of
view is rather disappointing.

JEeHCTBUSL, KOTOPhIE MOTYT IPUBECTU K OTPULIATEIbHBIM
pesynbratam; y AQI, o6cy)IeHHOTO BHIIIE, ECTh MTOPOT
151, BbINIe KOTOPOTO OOJBITMHCTBO JIFOJIEH UCTIHITHIBACT
BO3JICUCTBHE HA 3J0pOBBE. | paHUIIBI MOTYT IEHICTBOBATH
KakK HaIa “‘crucremMa aBapuitHOW CHTHAIH3AIN
MIO3BOJISISI HAM NIPEANPUHATH TPOQUIAKTHIECKBIE MEPHI.
Henu yka3biBatoT Ha 331244 3PPEKTUBHOCTH, U
MTO3BOJIAIOT HaM KOHTPOJIMPOBATH MOJIOKUTEIBHOE
IpOABMKEHUE K 1enu. Llenn gacTo uenonb3yroTes 1uis
IIPOEKTOB KOIJja YCTOWYMBOE Pa3BUTUE WU YIIyUllIeHUE

CHCTEMBI SIBJISIOTCS KOHEYHBIM pe3yibraToM (Cernecram
2002).

HenocraTok nenel NCIIONMHEHNS 3TO HEXBAaTKAa HAYYHOU
nHPOPMALINHU, KOTOpas TOBOPUT, Kakas Ha CaMOM JIele
JOJKHA OBITH 11eJ1b. BMECTO SMIUPUYECKUX JTaHHBIX,
LIeJIX MHOTJJa ONPEAEISIIOTCS COINIaCHEM, OCHOBAaHHBIM Ha
Jy4lIeM JOCTYITHOM 3HAHUH, YTO O3HAYAET, YTO
BbIOpaHHBIE LI, MOTYT HE SIBJIATHCS CAaMbIMU
HOAXOIAIIMMU JUIst cucTeMbl. OiHaKo, ey,
pa3paboTaHHbBIE TAKUM 00pa30M, MOTYT OBIThH
MOJIC3HBIMU MEXaHU3MaMH [ MOOMITN3AINH
CTPATETHYECKOT0 BO3/ICHCTBHSI HA YPOBHE MOJTUTHUKH.
I'moGansHO, HHAUKATOPEI () (HEKTUBHOCTH
HCTIONB3YIOTCS, YTOOBI TOMOYb CTPaHAM WIIM PETHOHAM B
KOHTPOJIE UX COBMECTUMOCTH C TII00aJIHHO
COTJIACOBAaHHBIMU IIEJISIMU U 337a4aMHu.

W3BecTHBIN npuMep 3TO

onpenencHHbIe | 'enepansHoit AccambOneeit OOH B 2000
roay.

AHann3 TeHIeHIINU

AHanu3 TeHJEHITNH CITIOCOOCTBYET TOHUMAHUIO TOTO, KaK
JlaHHBIE (PYHKITHOHUPYIOT B TEUCHHUE JIOJITOTO BPEMEHH, C
TOYKH 3pEHUS TIeJIeH, OCHOBAHWN W/WJIH TPAHUII.
Paznnmunbie BO3MOXKHOCTH CYIIECTBYIOT JUIS TOTO, YTOOBI
MPEICTaBUTh TCHACHIMH, KOTOPBIC MOTYT JIETKO
MPUBECTH K Pa3IMUHbIM HHTEPIIPETALUIM 1
3aKioueHusM. Hanpumep, npeacTaBieHne MHIMKAToOpa
KakK a0COJIIOTHOM BEITMYHHBI, TPOLIEHTA WITH HHJIEKCa
MOJKET CclielaTh BaKHOE pa3inuuue. Eciau Mbl cMOTpuM Ha
I00ATBHYIO MOCTaBKY BO30OHOBIISIEMBIX HICTOYHHKOB
SHEPTUH, MOKA3bIBAS TCHICHIUIO C TOUYKH 3PECHUS
00111eTro KoM4ecTBa (3KBUBAIICHTHI KWJIOTOHHBI He(TH,
Puc. 13) unu nponentHoro coaepskanus (%, Puc. 14),
TOTJ]a MBI BUJIMM HEOOJIbIIIOE H3MEHEHHE: TTOCTaBKa
00I1ero KOJTM4ecTBa OMOTOIINBA HEMHOTO TIOBBITIIACTCS,
HO OOJIBIITMHCTBA JPYTHX — OOJIiee UIIH MEHEe CTaOuIbHA.
®daKTUYECKH, TPOIICHTHOE COOTHOIIICHHE €Ba
HU3MEHSETCS TOJHOCTRIO. Miest 9THX rpa)koB B TOM,
4TO “BO300HOBIISIEMbIE HCTOYHUKH SHEPTHH HE
MOKa3bIBAIOT CYNIECTBEHHBIX M3MeHeHul ¢ 1990 roma”,




However, when we show an indexed change with 1990
set at 100 (Figure 15), we can clearly depict

the increase in the supply of wind and solar energy.
Thus, the message now could be “renewable

energy has shown a substantial increase since 1990, in
particular for the supply of wind and solar
energy”’—which is much more positive message from
an environmental perspective.

(TABLES)

Another example is the use of appropriate scales on the
X and Y-axis. For example, the following

two fictive graphs created for this Module (Figures 16
and 17) can give quite different impressions.

At a glance, one could easily say that Figure 16 does
not show a trend at all, while Figure 17 presents

a stable situation. However, they are derived from the
very same data and only differ in the Yaxis

scale.

(TABLES)

Correlation analysis

Correlation analysis assists us in understanding the
degree to which variables are related to one

another, but does not show cause and effect. Correlated
data are presented on a graph, with one

variable on the Y-axis and the other on the X-axis. A
positive correlation is shown when the scatterplot
moves in an upward direction, from lower left to upper
right. When variables are negatively

correlated, the scatterplot line will run from the upper
left to the lower right. The closer the correlation
coefficient is to +1 or -1, the stronger the relationship
between the two variables, and the

straighter the line on the graph.

EXAMPLE — Correlation analysis and the
Environmental Performance Index

There appears to be a statistically significant
correlation between the Environmental Performance
Index and GDP per capita (Figure 18). This indicates
that countries that are more developed tend

also to have higher environmental performance, from a

YTO ¢ SKOJIOTHYECKON TOUKHU 3pCHUA JOBOJIBHO
HCYTCIINUTEIIBHO.

Opnako, KOrjaa Mbl IOKa3bIBA€M U3MEHEHHUE B UHJIEKCE, C
tem korga 1990 rox npunumaercs 3a 100 (Puc. 15), Ml
MO>KEM SICHO YBUETH YBEINYCHHE [TIOCTABOK BETPOBON 1
conHeuHOoH 3Hepruu. Takum obpazom, uaest rpaduKkoB
Tenepb MOXKETh 03HAYaTh ‘“BO30OHOBIIIEMAst YHEPTHSI
MoKasaia cyliecTBeHHoe yBenuuenue ¢ 1990 roaa, B
0COOEHHOCTH B IOCTaBKaX BETPOBOM M COTHEUHOMN
SHEPTUM’’ — UTO SIBJIIETCS HAMHOTO OoJiee
MOJIOKHUTEIBHBIM C TOUKH 3PEHHS HKOJIOTHUECKON
MEPCIEKTHUBHI.

(TABJIMLIA)

Hpyroii BapuaHT — 3TO UCIIOJIb30BAaHUE
COOTBETCTBYIOIIMX MacmTaboB Ha ocsaXx X 1 Y.
Hanpumep, ciaenyronye 1Ba BHIMBIIIIEHHBIX rpaduka,
cozaanHkle Jyist 3Toro Moaynst (Puc. 16 u 17), MmoryT
JlaTh BeECbMa pa3iMuHble BrieyataeHus. Cpasy, MOXHO
OBLIO OBI JIETKO CKa3aTb, uTo Puc. 16 He MoKa3LIBaeT
TEHJICHIIMIO BOOOIIIE, B TO BpeMs Kak mitroctpanus 17
MpPEICTaBIsIeT yCTOMUMBYIO cuTyannto. OQHaKo, OHU
MIOJIy4€HBI U3 TEX K€ CaMbIX JAHHBIX U TOJIBKO
OTIMYAI0TCA Macabom ocu Y.

(TABJIMLIA)

Ananu3s xoppemnsuun

AHanu3 Koppessiluy oMoraeT HaM B IOHUMaHUU
CTEIeHH, 10 KOTOPOW IIepEMEHHBIE CBS3aHbI OJIHA C
JPYyTOii, HO HE TIOKa3bIBaeT NPUYMHY U CIICICTBUE.
KoppenupoBanblie qaHHBIEC TIPEACTaBICHBI Ha rpaduke, ¢
OJIHOM mepemMeHHas Ha ocu Y u npyroi Ha Ocu X.
[TonoxuTenpHYI0 B3aUMOCBSI3b TIOKA3bIBAIOT, KOTJA
rpaduK pacCcesiHUs IBUTACTCS B BOCXOISIIEM
HaIpaBJIeHUH, CJIeBa CHU3Y HampaBo BBepx. Korma
HepEMEHHbIE OTPULIATENILHO B3aUMOCBSA3aHbl, JINHUS
rpaduka paccesHus OyJIeT POXOAUTH CIeBa CBEPXY U
YXOAWUTh HampaBo BHU3. Yem Ommke KodhUueHT
Koppensaiun K +1 i -1, Tem Ooiee CHITbHOE
B3aMMOTHOIICHNUE MEKIY 3TUMH IBYMs IEPEMEHHBIMU, U
Oojee mpsimMasi TMHUS Ha rpaduke.

ITPUMEP — Ananuz Koppessiiuu 1 DKOIOTUUECKUA
Wnpnexe DpdexruBHOCTH

Mexay Dxonorndeckum MuanexcoM DPGEeKTHBHOCTH U
BBII Ha nyury HaceneHus, €CTb CTaTUCTUYECKH
cymectBeHHast koppernsinus (Puc. 18). O1o yka3biBaeT Ha
TO, YTO CTPaHBI, KOTOPBIE OOJIee Pa3BUTHI, UMEIOT
TEHJICHIIMIO TaKXKe UMETh 00Jiee BBICOKYIO




policy perspective.While the trend shows

that wealthier countries tend to have better
performance, there is much variation in environmental
performance scores among groups of countries located
at both ends of the diagram. This indicates that among
wealthy countries, the wealthier countries do not
necessarily have better environmental

performance, and likewise environmental performance
varies among poor countries.

(TABLE)

Presenting indicators using symbols

In addition to presenting indicators in graphical form,
you can also use symbols to depict the status

of indicators. Symbols communicate complex
information in ways that are easily and quickly
understood. Changes in the value of the indicator may
be shown using up and down arrows, and

an indication of whether the change is favourable or
unfavourable may be shown using, for example,

a happy/frown face or green and red colours.

EXAMPLE:

The following is an example of use of traffic lights to
depict the status of indicators from the United
Kingdom Framework Indicators (UK Sustainable
Development 2005). As shown in Figure 15, the
traffic lights in combination with commonly known
metaphors of checks and x marks, denote

whether there has been a positive, negative or neutral
change in the indicator. This is an easy way

of presenting data for a simple analysis of the state of
indicators. Each of the indicators also is

linked to a separate web page, so that those wishing to
know more information can drill down to

further analysis and technical information about
methodology.

(TABLES)

DISCUSSION QUESTION

m Consider the pros and cons of different approaches to
presenting indicators to different

audiences.

m Who are the different audiences that would see the
indicators?

m What information needs does each audience have?

JKOJIOTHUYECKYT0 3PPEKTUBHOCTD, C TOUKH 3PCHHUS
MOJINTUYECKON MePCIEKTUBBL. B TO Bpems Kak
TEHJICHIIMS MTOKa3bIBAeT, YTO Oosiee OoraThie CTpaHbl
MMEIOT TeHJICHIIHIO K JIyqIei 3((eKTHBHOCTD,
CylIecTByeT O0JbIIoe KojaeOaHne B IKOIOTUIECKOM
3G PEKTUBHOCTH CPEAH TPYII CTPaH, PACTIONIOKEHHBIX B
000MX KOHIIaX TUarpaMMbl. ITO TOBOPHUT O TOM, UTO
cpenu OOTaThIX cTpaH, Ooyiee OOTaThie CTPAaHBI HE
00513aTebHO UMEIOT JIYULIYIO 3KOJIOIHYECKYIO

3¢ HEKTUBHOCTD, M aHAJIOTUYHO YKOJIOTHYECKAs
3(h(HEeKTHBHOCTh pa3IuvHa Cpe/id OCTHBIX CTPaH.

(TABJILIA)

[IpencraBnenre HHANKATOPOB C TOMOIIbIO CHMBOJIOB
B nononHeHne K NpeacTaBIEHUIO HHINKATOPOB B
rpaduueckoit popme BBl MOKETE TAKIKE UCTIOIB30BATh
CHUMBOJIBI JUISI TOTO, YTOOBI H300pa3UTh CTATyC
MHIMKATOPOB. CUMBOJIBI COOOIIAIOT CI0XKHYIO
UH(pOpPMAIUIO CII0CO0aMU, KOTOPbIE SBIISIOTCS JIETKO U
OBICTPO MOHATHBIMU. VI3MEeHEHUS B 3HAYCHUN
HMHIMKATOpa MOXHO IIOKa3aTh, UCIIOJIb3Ys CTPEIKU BBEPX
Y BHM3, U TIPU3HAK TOTO, OJIATONPUSATHO JIM U3MEHEHHE
WM HeOIaronpusTHOE, MOXKHO MOKa3aTh, UCIIONB3YS,
HaIpuMep, CYACTIMBOE JIUIIO / XMYPOE JIUIIO HITH
3eJIeHbIE€ U KPAacHbIE LIBETA.

[MPUMEP:

Hcnonb3oBanue cBeTodopa Uit H300paskeHust cTaryca
uHuKaTopoB CTpyKTYpbl MHIMKAaTOPOB
Benukobpurtanuu (YcroitunBoe Pazpurne
Benukobpurannu 2005). Kak nokazano Ha Puc. 15,
cBeToop B KOMOMHAIIMH C XOPOIIIO U3BECTHBIMH
MO/IEJISIMHU TIPOBEPOK U X-METOK, 0003HaYaeT

OBUIO JIM MTOJIOKUTEIBHOE, OTPHIIATEIIHHOE HITH
HEUTpaJbHOE U3MEHEHUE B MHAUKATOpE. DTO JIETKUN
My Th MPEACTABICHUS JAHHBIX JJIsl IPOCTOTO aHaIN3a
COCTOSIHUSI MHAUKATOPOB. Kaxkap1ii N3 HHANKATOPOB
TaKKe CBSI3aH C OTJEJIbHON BeO-CTpaHMLIeH I TOro,
YTOOBI T€, KTO JKEJIAeT MOJYYUTh O0blIe HHPOPMALIUY,
MOTJIY TTOTPY3UTHCS B JAbHEHIINH aHATN3 U
TEXHUYECKYIO HH(POPMAILIHIO O METOO0IOTHH.

(TABJINILIA)

BOITPOC VTSI OBCYXXJEHU A

m PaccmaTpuTe Bce «3a ¥ IPOTHUBY IS pa3IMYHBIX
MOJIX0/I0B K MPEICTABICHUIO HHANKATOPOB ISt
Ppa3InyHON ay IUTOPHH.

m KT0 3TH 3pHTeNN, KOTOPBIM aJIpeCOBAHbI ATH
WHJIAKATOPHI?

m Kakue nHhopManmoHHbIe TOTPEOHOCTH UMEET Kax1asi




m What are some ways you can provide the technical
information needed while at the
same time making the indicators visually captivating?

5.2 Spatial analysis

Using Geographic Information Systems (GIS) for [EA
Spatial analysis is the process of modelling, examining
and interpreting spatial data and any associated
databases. Spatial analysis is a powerful and useful tool
for interpreting and understanding

geographic areas, evaluating suitability and capability
of natural areas, or for estimating and predicting
impacts of human development.

An example of a spatial analysis you might perform is
to

overlay several layers of data to show the proximity of
different features, such as human encroachment

into natural wetland or forest areas, and to identify
changes in the boundaries of natural

areas over time. Spatial analysis is typically done using
various types of computer software, one of

which is a GIS.

Mastering the use of spatial analysis tools and methods
typically involves years of study and practice,

and often is a career choice. It is assumed that
participants in this training program are more

high level users of the results of spatial information
who have or have access to staff with specialist
knowledge. However, it is also assumed that reviewing
some typical uses of spatial information

in IEA would be of benefit. This is neither
comprehensive nor in-depth, but provides a starting
point for more detailed exploration of the required
methods and capacities.

(TABLE)

Geographic Information Systems

Geographic Information Systems are database
management systems for handling geographic

data. Each geographic feature in a GIS has a location
on the earth, and a known relation to everything

else around it. These GIS systems can manage

ayauropus?

m B kakoM Buje Bbl MOKETE NPEAOCTaBUTh
TEXHUYECKYIO0 HH(POPMAIIHIO, B TO XK€ BpeMsl, Jemas
HMHIMKATOPBl BU3YalIbHO PUBJIEKATEIbHBIMU?

5.2 IIpocTpaHCTBEHHBIN aHATH3

Ucnonp3oBanue ['eorpaduyaecknx MuabopMamoHHbIX
Cucrem (GIS) gna 133

IIpocTpaHCTBEHHBIN aHAIU3 3TO MPOLIECC
MOJIEIIMPOBAHMSI, UCCIIENOBAHMsI U UHTEPIIPETalluU
MIPOCTPAHCTBEHHBIX JAHHBIX, U JIIOOBIX CBSA3aHHBIX
0a3 nanHbIX. [I[pocTpaHCTBEHHBIN aHATN3 3TO
CHJIBOJICUCTBYIOIIMM U MOJIE3HBIN MHCTPYMEHT AJIA
MHTEPIPETANNN 1 TOHUMAHUS Te0orpadhuIecKux
obnacTeif, OLEHKH MPUTOHOCTH U BOSMOXKHOCTH
MIPUPOJHBIX 00JIACTEN, MU JUIsSl OLIEHKU U ITPEeICKa3aHUH
BO3JICICTBHSI YEIOBEYECKOIO PA3BUTHS.

[Ipumep poCTpaHCTBEHHOTO aHAIN3a, KOTOPBIN BEI
MO’KETE BBIIOIHUTD, 3TO HAJ0KUTHh HECKOILKO CI0EB
JAHHBIX, YTOOBI TTOKA3aTh OJTU30CTh Pa3IMYHBIX
0COOCHHOCTEH, TAKUX KaK YeJI0OBEUECKOE BTOPIKEHUE

B €CTECTBEHHOE 3a00I0YEHHOE MECTO WIIH JIECHBIE
001acTH, ¥ HISHTUPUITUPOBATH H3MCHEHHS B TPaHUIAX
MIPUPOIHBIX 001aCTH B TEUCHUE JIOJITOTO BPEMEHHU.
IIpocTpaHCTBEHHBIN aHAIN3 TUITHYHO IETAETCS C
HCIOJIb30BAHUEM PA3JIUYHBIX THIIOB MPOTrPAMMHOIO
obecrieueHus, OJTHAM U3 KOTOphIX sBisiercs GIS.

OcBoeHMe UCTIONIb30BaHMs TPOCTPAHCTBEHHBIX
MHCTPYMEHTOB aHAJIN3a U METOJI0B TUITMYHO 3aHUMAET
TOZIbl HCCIIEOBAHUI 1 TIPAKTUKH, U YaCTO SIBIISETCS
BbIOOpOM Kapbepsl. [Ipennonaraercs, 4To y4aCTHUKH
9TOH MPOTpaMMBbI 00YUIEHHUS — TIOJIB30BATENIN BHICOKOTO
YPOBHSI, KOTOPBIE UMEIOT CIIEIMATbHBIC 3HAHUS WITH
HUMEIOT JIOCTYII K CTIEIIHATUCTAaM CO CTIEUATEHBIMU
3HaHUAMH. TakKe rmpeanosaraeTcs 4To, HEKOTOpoe
TUITMYHOE MCIIOJIb30BAHNE TIPOCTPAHCTBEHHOM
uHpopMmaruu B 133 umeeT Boirogy. OHO HE T0JKHO
OBbITb BCECTOPOHHHUM WJIM MCUEPIIBIBAIOIINM, HO OHO
OyneT obecriednBaTh CTAPTOBYIO TOUKY JUIs Ooee
JIeTaIbHOTO UCCIIEOBAHMS HEOOXOIUMBIX METOZOB 1
MOITHOCTEH.

(TABJIWILIA)

I'eorpaduueckne MudopmanmoHHbIE CHCTEMBI
I'eorpaduueckne Muadopmanmonnsie cucremsl (I'MC)
9TO CHCTEMBI YIIpaBJICHUs 0a3aMu TaHHBIX JIJIS
obparieHus ¢ reorpauIecKuM JaHHBIM. Y KaKI0u
reorpaguueckoit ocooennoctr B ' UC ecth
MECTOIIOJIOKEHHUE Ha 3eMJIe, U M3BECTHOE OTHOIICHUE KO




data on everything from roads, buildings and
utilities, to land use, habitat, and natural areas.

Data associated with every feature include its
geographic

position and related properties. For example,
information about a river or waterway may

include its water storage capacity, flow rate, nutrient
status and depth.

Not only can you use a GIS to store data, but it is
also a useful tool for manipulating and analysing
data, particularly to examine spatial relationships
among landscape features, and in monitoring
long-term changes. For example, using GIS you

can easily calculate the area of forested lands within
100 m of a particular road, and identify with

point locations where critical or protected areas
may be. You could also utilize maps for change
detection analysis (determining loss of natural habitats
from one time period to the next) that can

be used to influence government policies and
programmes (Boxes 7 to 10).

Applications of GIS in IEA

* View and analyze data from
global perspective.

* Overlay data layers for analysis
and mapping.

* Provide framework for studying
complex systems.

* Powerful tool for analysing
changes in landscapes and
human impacts.

* Create simulations and models
to predict possible future conditions
and effects.

* Have a a powerful visual and
universal language.

GIS is not only a storage and analysis tool, but it is a
very powerful visual and universal language.

GIS systems are clearly of great value to environmental
managers. They exist as standalone data management
systems, and can perform analysis of complex data.
Simulations and models can be

presented in a GIS to help predict potential impacts and
future changes under current management

programmes or environmental conditions.

BCEMY BOKPYT HEro. DTH CHCTEMbI MOTYT YIIPABJIAThH
JFOOBIMHU JTAaHHBIMU, HAYHWHAS OT JIOPOT, 3JJaHUN U
WH)KEHEPHBIX CETEH, 10 3eMJICTIONIb30BaHMSI, CPEIbI
oOWTaHUS U IPUPOIHBIX o0acTel. JlaHHbIe, CBSI3aHHBIC
C KaXJI0i 0COOEHHOCTRIO, BKITIOUAIOT €€ reorpaduueckoe
MOJIOXKEHUE U CBSI3aHHBIC C 3TUM CBO¥cTBa. Hanpumep,
HHGOPMAIIUS O PEKE HIIM BOJHOM ITyTH MOXKET

BKJIFOYATh BOJIHYIO €EMKOCTh XPaHUIIHIIA, TPOITYCKHYO
CIOCOOHOCTb, COCTAB MUTATEIBHBIX BEIIECTB U TITyOHHY.

Maijio toro, uro Bel Moxkete ncnons3oBats I UC mist
XpaHEHUSs JIAHHBIX, HO 3TO TaKXXE MOJIE3HBI HHCTPYMEHT
JUTSL yIIPaBIICHUS M aHAIHM3a JIAaHBIX, 0COOEHHO IS TOTO,
YTOOBI UCCIIEOBATH MPOCTPAHCTBEHHBIE COOTHOILLIECHUS
cpeu JIaHAmadTHBIX 0OCOOCHHOCTEH, U 11T KOHTPOJIS
JONTOCPOYHBIX M3MeHeHuid. Hanpumep, ucnonszys 'UC,
BBl MOXETE JIETKO BBIUMUCIHUTH 00JaCTh 3aCaKEHHBIX
JIEpEeBhIMH 3eMelb B Tipeneiaax 100 M. oT kakoi-HUOY b
JIOPOTH, U UACHTU(DHUIIUPOBATH MECTO, TJIe MOT'YT OBITh
KPUTHYECKHE WIH 3alllUIIeHHbIe 001acT. Bbl MoxeTe
TaK)Ke MCIIOJIH30BaTh KAPTHI JII U3MEHEHUS aHAIIN3a
oOHapyxeHwsl (onpeelieHUue MOTEPU ECTECTBEHHBIX CPe/T
00WTaHUS OT OJTHOTO MEPHOa BpEMEHH JI0
CJIETYFOIIET0), KOTOPBI MOXET OBITh UCTIOIh30BaH,
9YTOOBI BIUSATH HA MIPABUTEIbCTBEHHYIO TIOJIUTHKY U
nporpammel (bokeer 7 - 10).

[Ipumenenns ['IC 8 DD

» PaccmoTpeHnye u aHanu3 JaHHBIX C TOYKU 3PEHUS
r7100aJIbHON TIEPCIIEKTUBBI.

* Hanosxenue cioeB JaHHbIX /A7 aHAJINM3a U CO3AaHUS
KapT.

* ObGecrieueHue CTPYKTYPBI ISl U3YUEHUS CIOKHBIX
CHCTEM.

* CHIbHOIEVCTBEHHBIM WHCTPYMEHT JIJISl aHAIH3a
W3MEHEHUs JIaHAMA(PTOB 1 YeTIOBEYECKUX
BO3/ICUCTBUUI.

» Co3nanue CUMYJISIMIA U MOJICJICH IS IPEeICKa3aHus
BO3MOKHBIX OYyINX yCIOBUH U 3G (HEKTOB.

* O651a1a10T CUJIbHBIM BU3YQJIbHBIM U YHUBEPCAIbHBIM
S3BIKOM.

I'IC — 3T0 HEe TONBPKO MHCTPYMEHT XpaHEHUS U aHaIIN3a,
HO M 3TO ¥ OY€Hb JEHCTBEHHBIN BU3YaJIbHBIN U
yHUBepcaabHbIN A3bIK. Cuctembl I UC uMeroT 6ombIryio
LIEHHOCTh JJIs 9KOJIOTHYECKUX MeHemKepoB. OHU
CYIIECTBYIOT KaK aBTOHOMHBIE CHCTEMBI YIIPABICHUS
JTAHHBIMH, U MOT'YT BBITTOJIHUTH aHAJIN3 CJIOKHBIX
JaHHbIX. CUMYIISIIMA U MOJIENIA MOTYT OBITh
npenacrasieHasl B ' UC pist Toro, 9T0061 NOMOYD
NpeAcKa3aTh BO3MOXKHbIE BO3ACHCTBHS U Oyayiue




Box 6: Vegetation degradation in the Mau Forest

on the Mau Escarpment, Kenya

Conservation of forest vegetation on the mountains of
Kenya is critical to the water supply

and daily life of many people in the Kenya highlands.
However, without data, it was difficult

to prove that this was an important issue in the state of
the environment of the country; a strong illustration of
its importance was essential. In February 2001, the
Kenyan government announced its intention to accept
requests for licenses for logging over a 353.01 km2
area in the Eastern Mau Forest 85 on the Mau
Escarpment. The images in this box show forest
degradation in the Mau Forest between 1986 and 2000.

Conservationists used data acquired from remotely
sensed images to argue the case against the
Government’s intention, pointing out that half the
dense forest in Lake Nakuru’s catchment area had
disappeared between 1973 and 2001. Research has
indicated that further destruction of the forest in the
upper reaches of the basin could mean that the main
rivers that feed Lake Nakuru would disappear. Both
UNEP and the Regional Center for Mapping of
Resources for Development (RCMRD) in Nairobi
buttressed this argument with analysis of the
importance, recent human activities in and the potential
fate of mountain forests in Kenya, using remote
sensing. Not many African societies can claim to be as
concerned about natural resources as Kenya now is
about its mountain forest resources. Source: RCMRD
from UNEP 2006

(PICTURE)

Box 7: Analysing long-term changes in the

plant communities of Netley-Libau Marsh,

Manitoba, Canada.

Netley-Libau Marsh is a large freshwater coastal
wetland at the southern end of Lake

Winnipeg in Manitoba, Canada. Covering an area of 25
000 ha, it is considered one of the largest freshwater
wetlands in the world. It is a complex of shallow lakes
and channels through which the Red River flows on its
way to the lake. Over the last few decades, there has
been a gradual loss of aquatic vegetation and
amalgamation of water bodies, with a resulting decline
in waterbird populations.

U3MEHEHUS MPH TEeKYIIUX IporpaMMax pyKOBOJCTBA MU
YCIIOBHSIX OKPY>KaroIIel cpesbl.

Bokc 6: CHmxeHue pactuTesbHOCTH B Jiecy May, Kenust
CoxpaHeHue JIeCHOU pacTUTEIBHOCTH B ropax Kenunn
Ba)XHO C TOYKH 3PEHUS BOJAOCHA0KEHUS M TIOBCEIHEBHOM
YKM3HH MHOTHX JIFOJICH B TOPHBIX MECTHOCTSIX KeHun.
Onmnako, 6€3 TaHHBIX, OBUIO TPYIHO /T0Ka3aTh, YTO 3TO
ABJISIETCS BAXKHOM MPOOJIEMO COCTOSIHUS OKpY KaroIei
CpeZbl CTPaHbl; HAIEKHAS WIIIIOCTPALUs €€ BaXXHOCTH
ObLIa JKU3HEHHO HEOOXOaMMa.

B depane 2001 roga keHUIICKOE TPABUTETHCTBO
3asBUJIO O CBOEM HAMEPEHUH MPHHATH 3asBKU Ha
JUIICH3UH 110 BRIpYOKe Jeca mioniansio 353.01 kM2 B
Boctounom Jlecy May. M300pakeHus B 3ToM OJI0Ke
MMOKA3bIBAIOT JICTPAAIMIO JIECOB B JICCHOM MaccuBe May
Mexay 1986 u 2000 romamu.

3alUTHUKY IPUPOJIHBIX PECYPCOB UCIIOIb30BAIH
JIaHHBIE, TOJIy4YE€HHbIE C OTAAJICHHO CUMTAHHBIX
M300paXKeHU, JJIsI TOTO, YTOOBI OCITIOPUTH PEIICHHE
MIPAaBUTENILCTBA, YKa3bIBask HA Ty MOJOBUHY T'yCTOTO Jieca
B OacceifHe o3epa Hakypy, KOTOpEbIit ncue3 B
npoMexyTke Mexay 1973 u 2001 ronamu.
HccnenoBanue ykasano, 4YTo JalbHEHNIIEE pa3pylICHHE
JIECHOTO MacCHBa B BEPXHHUX Ipeenax OacceifHa Morio
03Ha4aTh, YTO TJIABHBIE PEKHU, KOTOPHIE BIIAJAIOT B 03€PO
Hakypy, ucueznmu 6s1. FOHEIT u Perunonanshsiii LienTp
Kaprorpaduu Pecypcor ans Pazgutus (RCMRD) B
HaiipoOu noxnep:xanu 3TH JOBO/IbI, UCTIONIB3YS
JUCTAaHIIMOHHBIN cO0p naHHBIX. He MHOrO adpukaHckux
OO0IIECTB MOXKET 3asiBUTh, YTO UX MHEHHUS O TIPUPOIHBIX
pecypcax ObUIH YYTEHBI Takke Kak B KeHun o mosoay
TOPHBIX JIECHBIX PECYPCOB.

Uctounuk: RCMRD ot UNEP, 2006 T.

(N30BPAYEHUE)

boxc 7: AHanu3 10AroCpOYHBIX UBMEHEHUH B
coobmectBax pactenuii bonora Hutnu-JIubay,
Mamnurto06a, Kanana.

Bonoro Hutnu-JInbay — 310 O0siblioe mpecHOBOIHOE
puOpexHOe 3a00I0YCHHOE MECTO B FO)KHOM KOHIIE
Ozepa Bunnuner 8 Manurobe, Kanana. [TokpeiBas
o6mactb 25 000 rekTapoB, 3TO MECTO CUUTACTCSI OHUM
13 HaMOOJBIINX MIPECHOBOIHBIX 3a00JI0UEHHBIX MECT B
MHUpe. DTO KOMILIEKC MEJIKMX 03€p U KaHAJIOB, Yepe3
kotopsie TeueT KpacHast Pexa Ha cBoem myTH K 03epy. 3a
HECKOJIBKO MOCIEIHUX JECATUIETUI TaM HaOI01aj1ach
MOCTETIEHHAs! TOTePsI BOJHOW PACTUTENILHOCTH U
o0beIMHEHNE BOJIOEMOB, YTO B Pe3yJbTaTe MPUBEIIO K
CHIYKEHHMIO MOMYJIAIMI BOJOIJIABAIOIUX NTHIL.




Using spatial data sources (primarily aerial
photography, road networks and historic habitat

maps) researchers were able to document this loss in
marsh habitat. Based on this

analysis, they indicate several factors may be
contributing, and argue that as a result of

these significant changes, the marsh is likely no longer
functioning as a healthy coastal wetland. The marsh
historically provided benefits to Lake Winnipeg in the
form of wildlife and fisheries habitat, and by removing
and storing nutrients that would otherwise enrich

the lake. These benefits have probably been degraded
or lost. As a direct result of this study, there is renewed
interest in the marsh ecosystem and its

connection to the lake, which has led to a current
research programme that is helping to

understand the marsh’s potential for improving the
quality of water flowing from the river

into the lake.

Source: Grosshans 2004

(PICTURE)

Box 8: Remotely sensed data to analyse

Midrand’s state of environment

Midrand is strategically located halfway between the
major urban centres of

Johannesburg and Pretoria in South Africa. It has an
area of 240 km?2 and had a population

of 240 000 in 2001. The satellite images in this box
show the area in 1985 and 2001.

Within this period, data acquired using remotely sensed
images showed that 65 per cent

of Midrand was transformed for human settlement,
crops and industry. In 2001, there

were 232 hectares of wetlands and river areas. The
dominant ecosystem is a transition of

grasslands that contains species that exist in both
grasslands and bushveld ecosystems.

These remotely-sensed data for Midrand suggest that
effective environmental management

strategies are required now to avoid deterioration in
environmental quality. The rapid

growth of Midrand’s economy is expected to continue,
with associated impacts on the

environment. Current development trends indicate that
if effective environment strategies

Hcnonp3ys IpOCTPaHCTBEHHBIE XPAaHMIIHIIA TAHHBIX
(mpexne Bcero aapodoToOChEeMKY, TOPOKHBIE CETH U
KapThl ICTOPUYECKOM cpeibl OOMTAaHHUS), HCCIIETOBATENN
CMOTJIH 3apETUCTPUPOBATH IOTEPIO OOJIOTHCTON CpeIbl
obutanusi. OCHOBBIBasICh HAa CBOEM aHAIIN3E, OHH
YKa3bIBAIOT, YTO 3TOMY CIIOCOOCTBYIOT HECKOJIBKO
(aKTOpOB, H MOJAraloT, YTO B PE3yJIbTaTe TAKUX
CYIIECTBEHHBIX U3MEHEHUH, 00JI0TO BEPOSITHO OOJIBINE
He (QYHKIIMOHHUPYET KakK 3/10pOBOE MPUOPEKHOE
3abosioueHHoe MecTo. bonoTto ucropuyecku ObLIO
BBIFOTHBIM /17151 O3epa BUHHUIIET ¢ TOUKH 3peHHs
NPEI0CTaBICHHS PA3IMYHBIX (HOPM JHKOM MPUPOJIBI U
obuTaTenelt MXTHO(AYHBI, U C TOUYKH 3PSHUS XpaHEHUS
MUTATEIBHBIX BEIIECTB, KOTOPBIE MHAa4Ye OBl OKA3aJIHCh B
o3epe. OTu QyHKIUHN BEPOSATHO YXYIIICHBI HITH YK
norepsiHbl. Kak mpsiMoii pe3ysibTaT 3TOro UcCieI0BaHus,
BO300HOBMJICS MHTEPEC K IKOCHCTEMe 00JI0Ta U €ro
CBSI3U C 03€pOM, KOTOPOE MPHUBEJIO K TEKyIIeH
HporpamMMe MCCIIeIOBAaHUs, KOTOPast IOMOTaeT MOHSATh
HOTEHIMaN O0JIOTa JUIS TOTO, YTOOB! YIIyUIIUTh Ka4eCTBO
BO/JIbI, BEITEKAIOIIEH U3 PEKH B 03€PO.

Hctounnk: Grosshans, 2004.

(M300pakenue)

Bbokc 8: YpanenHo cuntanHble NaHHBIE, AJIs aHAIN3A
COCTOSIHUSI OKpY3Karolen cpeasl Muapanaa

Muapssa cTpaTeruiuecky pactoiokeH Ha MOy TH
MEKIY TJIaBHBIMHU TOPOACKUMU LIEHTPaMHU
NoxannecOypr u [Iperopus B FOxHolt Adpuke. Ero
npotskeHHocTh 240 kM2 ¢ HacenenuneMm B 240 000
yenoBek B 2001 roay. CriyTHUKOBBIE H300paKEHUS B
3TOM OOKCe ITOoKa3bIBaroT 00yiacth B 1985 u 2001 romax.
B npenenax storo nepruona naHHbIe, MpHOOpPETEHHBIE C
WCTIOJIb30BaHUEM yTAJIEHHO CUUTAHHBIX U300paskeHUH,
moKasaiu, 4To 65% MuHpsHAa OBIIIO TPEOOPa30BaHO
IUTSL HY K]l 9€JI0OBEUECKOTO MOCENCHHS, B3pallliBaHUs
3epHOBBIX KYJBTYp U npombliieHHocTH. B 2001 rony,
Tam 0b10 232 rexrapa 3a00JI04€HHBIX MECT U PEUHBIX
obunacteil. JloMuHUpYyIOIIas 3KOCUCTeMa B JAHHOM MECTe
— Mepexo/Has OT JIyTOB K OyLUIeHAy, KOTOpast COAEPKUT
Pa3HOBUAHOCTH, CYIIECTBYIOIIHE B JIyrax U
KyCTapHHUKOBBIX 3KOCHCTEMAX.

OTH OT/AJIEHHO CYMTAHHBIE JIJAaHHBIE JUIE MuapoHa
MIPEIITOJIAraroT, YTO CTpaTeruu 3G HEeKTUBHOTO
HKOJIOTHYECKOTO YTIPABICHUS HEOOXOIUMBI JITIst
n30eKaHMs yXyIIICHUS Ka9eCTBE YKOJIOTHIECKOM
obcraHoBKH. OKUIaeTCs MPOAOIHKEHHE OBICTPOrO pocTa
9KOHOMHKH MUIpP3H/A, 4T0 OYeT IPOJI0JIKATh
OKa3bIBaTh BO3/ICHCTBHE HA OKPY’KAIOLIYIO CpeLy.
Tekyuye TeHACHIIMU Pa3BUTHUS YKa3bIBAIOT, YTO €CIIU




are not adopted soon, people should expect significant
deterioration of the environment.
Source: USGS 2003 from UNEP 2006

(PICTURE)

Box 9: Acquiring data for the protection of

important tourism sites, Lake Nakuru, Kenya

Without time series data, a very slow deterioration of
the environment is sometimes difficult

to detect. This is particularly the case with protected
areas where the pressures on

the land may overcome the protection. The satellite
images in this box show the deteriorating

state of the environment for the “protected” area
around Lake Nakuru between

1973 and 2001. Lake Nakuru, located southwest of the
city of Nakuru in the Rift Valley,

Kenya, is one of the most beautiful tourist destinations
in Africa. It hosts the world’s greatest

concentration of flamingos, and has many of the
animals that have made Kenya an

important tourist destination.

In spite of its protected status, the Lake Nakuru area
has a high degree of vegetation deterioration.

The satellite images show the state of the vegetation in
1973 (above) and 2001

(below). The deterioration is having major impacts on
the fluctuations of water flow and on

water quality. The satellite images provide data to
assess the changing state of the environment

of the Lake Nakuru region.

Source: USGS 2003

(PICTURE)

EXERCISE 4: Using GIS in IEA reporting

In small groups, discuss the following questions.

m Using the maps provided, what can you tell about
changes that may have occurred in

this wetland system between 1965 and 19977

m Give examples of other spatial data layers that could
be overlaid and integrated for further

analysis.

m Describe how these time series maps can be used and
integrated into a SoE report, and

the information they provide.

3¢ eKTHBHBIE CTpATETUH OKPYIKAIOIIEH cpeabl He Oy Iy T
NIPUHATHI B OrKaitiieM Oy Tytiem, JIF0sM CIEAyT
OXKHUJIaTh CYIIECTBEHHOTO YXY/IIIICHHUS OKPYKAIOIIeH
CpPE/IbL.

Ucrounuk: USGS 2003 r. ¢ UNEP 2006 1.

(N30BPAYEHUE)

Bokc 9: [IpnoOperenne JaHHBIX I 3aIUTHI

BaXXHBIX TypHUCTHUECKHX oOnacteit, O3epo Hakypy,
Kenus

be3 naHHBIX BpEeMEHHOTO psijia OYeHb MEIJICHHOE
YXyIIIEHUE OKPYKAOILIeH Cpebl HHOTA CI0KHO
0OHAPYKUTh. DTO YaIlIe BCETO KACACTCS 3alIHIICHHBIX
o0uacTeii TaM, TJe ocTpasi He0OOXOIUMOCTh B 3eMJIe
MOJXKET IPEOA0JIETh HEOOXOJUMOCTh B 3aIIHTE.
CnyTHHKOBBIE H300paKEHHUS B 3TOM OOKCE OKAa3bIBAIOT
YXYALIEHUE COCTOSHUS OKPYKAIOIEH CPpeIbl IS
"samumienHoi" obnactu Bokpyr O3epa Hakypy mexay
1973 u 2001 rogamu. O3epo Hakypy, pacmonoxeHHoe Ha
roro-3amajie ropoaa Hakypy B Bocrouno-Adpukanckoi
30HE pa3noMoB, B KeHuu, 01HO U3 CaMbIX KPaCHUBBIX
TypUCTHYECKUX MecT B A¢puke. OHO SBISETCS CaMbIM
OOJIBIIMM B MUPE MECTOM 110 KOHIIEHTPAIUU (IIAMHUHTO,
Y TaK k€ MHOTUX KUBOTHBIX, KOTOpBIE caenanu Kenuto
Ba)KHBIM TYpUCTCKUM MecToM. HecMoTps Ha ero
3alMIICHHBIN cTaTyc, B oonactu O3epa Hakypy
Ha0JII0/1AeTCs BBICOKAS CTETICHb yXYyAIICHUS
pactuTenbHOCTU. CIy THUKOBbIE H300paskeHHsI
IIOKa3bIBalOT COCTOSIHUE PACTUTENBHOCTH B 1973 rony
(BBepxy) u B 2001 rony (BHH3Y). YXyIIIICHHE OKA3BIBAET
rJIaBHOE BO3JIEHCTBHE Ha KosleOaHue MMOTOKa BOJBI M Ha
KayecTBO BO/bl. CITyTHUKOBBIE M300pakeHUs
00€eCTIeYNBAOT JaHHBIC /IS OLICHKH N3MEHSIOIIET OCs
COCTOSIHUS OKPYKAIOIIeH Cpebl B 00JIacTh 03epa

Hakypy.
Ucrounuxk: USGS 2003r.

(I30BPAYKEHHE)

Yopaxuenue 4: Mcnons3oanue [ IC B pa3paboTke
nsad

B Hebonpmmx rpymnmax, 00CcyuTe CIeaYIOIne BOMPOCH.
m Vcnonk3ys naHHbIe KapThl, YTO BBl MOXKETE cKa3aTb 00
M3MEHEHHUSIX, KOTOPbIE IPOM30LLIN B 3TON CHCTEME
3a005109eHHOT0 MecTa Mexay 1965 n 1997 romamu?

m [laiiTe mpuMepbl IPYyTUX IPOCTPAHCTBEHHBIX CIIOEB
JTAHHBIX, KOTOPBIE MOTYT OBITh HAJIOKEHBI M 00 BETNHEHBI
JUTSI TATBHEHIIIET0 aHaIu3a.

m Onumure, Kak 3TH KapThl BpEMEHHOTO PsiJia MOTYT
HCIOJIb30BATHCS M OOBETUHATHCS B OTYET O COCTOSIHUU
OKpY’Karollie cpeibl, ¥ KaKyto HHPOPMALIUIO OHU




(PICTURE)

00eceunBaroT.
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