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OT/1€e 10 3aIHTe CITYKeGHBIX COMPANION & WORKING

sKHBOTHBIX U KHBOTHBIX-KOMIIAHHLOHOB ANIMALS UNIT

Surveying roaming dog populations:
guidelines on methodology

Discussion document: feedback welcomed through discussion group at

http://groups.google.com/group/dog-population-survey-guidelines.

Aim: The aim of this document is to provide detailed guidance on how to carry out a count of dogs
roaming in public areas, as the basis for planning or evaluating a dog population management
intervention. There is also additional discussion on potential methods of monitoring the dog
population once the intervention has begun and temporary or permanent marking of dogs
becomes suitable. The methods selected have been chosen because they require a minimal
investment of resources and yet can provide reliable data.

O030p nonyasiiyu OpoAsTUINX COOAK:
METOMYECKIE PYKOBOJICTBA

OO6cykeHre JOKyMEeHTa: 3aMeYaHus 1 MPEITIOKEHNST MOXKHO MIPUCHITIATh B TPYIITY /IS
oOcyxkeHus Ha: http://aroups.aooale.com/group/doa-population-survev-auidelines.

Heanb: Leab nokyMeHTa — NpeoCTaBUThL MOIPOOHOE PYKOBOJICTBO O TOM, KakK MPOBOJUTH MOJICUET
YUCJIEHHOCTH OPOJITUMX COOaK B OOIIECTBEHHbIX MECTAaX, C LUEJbIO JJATbHEHNILErOo MIAHUPOBAHUST U
PEeryJMpoBaHUsT YMCAEHHOCTU co0ak. B 3TOM JOKyMEHTe MbI MpejiaraeM nepcrneKTUBHbIE METOJIbI
PEryJMpPOBKU YMCIEHHOCTU COOAaK MyTeM BPEMEHHON WJIM JJOJATOCPOYHOI MapKuUpoBku. Takue
METO/Ibl TPEOYIOT MUHUMAJILHBIX PECYPCOB U MPEOCTABISIOT HAJIeSKHbIE TaHHbIE.
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BBenenue
IMoyemy MBI HOJIKHBI OLEHMBATH YUCIIEHHOCTHh HAaceJleHUsI CO0aK?

OueHKa YUCIEHHOCTH CO0AK B 00IeCTBEHHBIX MECTaX
IMoka3aTenn uiau npudIM3NTEIbHBIE pacyeThbl?
IMopcuer moka3aresen

OueHka ¢ yueToM nokasareJjeun
[Ipuoan3urenbHble pacyeTbl
Bsioopka

Bri6opka kBapTana

[MosicyeT nokasaresieil B OJTHOM KBapTae

BobruuciieHue KoJau4ecTBa OPOAsIYUX COOAK C YUETOM MOKa3aTeyen
OreHka

OHCHKa KOBapHUaHTHBIX nokasarenen

HeyuTteHnHsble 6poasiune codaku

KoHTpob 4ncIeHHOCTH BO BpeMsl cOOpa JaHHBIX

IMoacyeT yncaeHHOCTH BO BpeMsl cOOpPa JaHHBIX

MapkupoBka Bo BpeMsi c00pa JaHHBIX

KoHTpob 4ncieHHOCTH, KOTAA BJIa/esblibl MPUBOASIT CBOUX CO0AK
KoHTposb 4ncIeHHOCTH, KOTAA CO0aK JIOBAT HAa yJIULAX

BriBoabi
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Introduction

These guidelines are the result of a project commissioned by the World Society for the Protection of
Animals (WSPA) to develop survey methods for roaming dogs that require only a limited investment of
resources. The project was conducted by Conservation Research Ltd using surveys in Cairo, Dar es
Salaam and Colombo with further small-scale trial surveys in Jaipur and Jodhpur, over the period 2005-
7'. The primary purpose of the guidelines is to support organisations and authorities that are
responsible for the management of dog populations and require information on those populations in
order to plan or evaluate interventions.

In this document, roaming dogs are defined as dogs that are on public areas and not currently under
direct control. This term is often used inter-changeably with ‘free roaming’, ‘free ranging’ or ‘stray’ dogs.
Note that this term encompasses both owned and unowned dogs; it does not distinguish whether or not
the dog has an ‘owner’ or ‘guardian’. Indeed, in many countries the majority of dogs that would be
defined as roaming do have an owner but are allowed to roam on public property for part or all of the
day.

These guidelines focus on estimating or monitoring simply the total number of roaming dogs in public
areas at any one time. For planning and evaluation of an intervention additional information is required,
such as the proportion of roaming dogs that are owned, however for the following reasons, the number
of roaming dogs was considered a priority. Firstly, the perception that a dog population poses a serious
problem is often related to the population density of roaming dogs, yet initial estimates of that density
can differ wildly. Secondly it is possible to investigate the number of roaming dogs prior to any
intervention with a very limited investment of resources. Thirdly an observed change, or lack of change,
in the number of roaming dogs is likely to be taken as one of the most convincing types of evidence for
the effectiveness, or lack of effectiveness, of the intervention. Yet methods for direct estimation of
roaming dog numbers appear to have received relatively little attention.

Following a detailed description of a method for estimating the number of roaming dogs, potential
methods to employ once an intervention has begun are briefly considered.

Most of the methods described in this document are simple to understand and carry out; where we have
described a method or calculation that goes beyond the basics we have indicated this section with the
symbol B’,%"/'us. However, we encourage readers to explore these sections with the aim of utilising these
methods and calculations, as they will provide a better quality of information. The discussion group is
available for further questions and support.

Why do we need to survey the dog population?

There are three main reasons for surveying the roaming population:

= To assess the need for intervention. This usually involves comparing areas within a city or
comparing different urban areas in order to prioritise where intervention is needed. Areas
with the greatest number or density of roaming dogs may be chosen as priority areas;
however other factors (e.g. the frequency of complaints about dogs, or welfare problems
experienced by dogs in certain areas) may also be important for prioritisation.

= To plan an intervention. Counts of the roaming population can be combined with
questionnaire surveys to indicate what factors are most significant in maintaining the
roaming dog population and hence the type and size of intervention needed. This will
dictate the resources required and may suggest targets that should be set to evaluate
progress.

= To evaluate the intervention. Once an intervention is in progress further surveys may be
able to detect changes in the number of roaming dogs and indicate, in combination with
other factors such as bite incidence and disease prevalence in the dog population, the
effectiveness of the intervention.

! Feedback on this document will be very gratefully received through the discussion group at http://groups.google.com/group/dog-
population-survey-guidelines.
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BBenenue

DTO PYKOBOJICTBO SIBJSIETCS Pe3yJIbTaTOM IPOEKTa, OPraHN30BAaHHOTO BceMUpHBIM OOIIECTBOM 3aIIUTHI
SKMBOTHBIX, U COJIEPKUT METO/bl OLEHKW YMCIIEHHOCTH OPOASUYMX CO0aK, TPEeOYIOUMX OrPaHMYEHHOTO
WHBECTUPOBAHUSI pecypcoB. Pa3paboTKoii TMpoekTa 3aHMMAaJIOCh OOIIECTBO MO METOflaM COXPaHEeHUs
SKMBOTHBIX, KOTOPOE MPOBOAMIIO 0030p CUTyaluu YHCIEHHOCTH HacesdeHus cobak B Kawmpe, Jap-ac-
Caname 1 Konom60, u HeGoblme ucciegopanus B [Ixxaiinype un [Ixopxnype, B nepuop ¢ 2005-2007 rr'.
OCHOBHOI1 LIeJIbIO 9TOT0 PYKOBOJICTBA SIBJISIETCS OKa3aHWE MOJYIEPSKKU OpraHu3alysiM U OpraHaM BJIacTH,
KOTOpbIE OTBEYAIOT 3a PEryJMpOBaHKe YMCICHHOCTH HACEeJIeHUs COOaK M HYXKJAOTCs B UH(OPMAIUH JIJIs
TajbHENIIEero MIIAaHUPOBAHUS U OLIEHKN CUTYaIIH.

B oroM JoOKyMeHTe TOJ| TEpMHHOM «0e3HAA30PHBIE COOAKW» MOJIpa3yMeBaIOTCA COOaKW, KOTOpbIC
HaXOJIITCS B OOIECTBEHHBIX MecTax 6e3 Haj[30pa. DTOT TEPMHUH YaCTO MCIONB3YIOT BMECTE C TEPMUHOM
«BECTIpensTCTBEHHO pa3TyJMBAlOlIMe», «CKHUTAoUIMecs» WM «Opopsgune» cobaku. Heobxomumo
OTMETUTb, YTO STOT TEPMUH YacTO TMPHUMEHSIOT KaK K co0akaM, WMEIOIMX BIAJENbIEeB, TaK U K
0eCcX03HbIM co0akaM; HET pPa3lIMuusl MEXJy TeM, eCThb JM y CO0akW Biajieliel] Wi TOT, KTO O Heil
3a6otuTcsa. Bo MHOrMX cTpaHax co0ak CUMTaroT O6e3Ha[30pHBIMH, KOTIa Y HUX €CTh BIIAJIesbllbl, HO OHU
MIPY 9TOM MOTYT CBOOOJIHO T'YJISITh B OOIIECTBEHHBIX MECTaX YaCTh JHS WIU JTaskKe eIl JICHb.

JlaHHOE€ PYKOBOJICTBO PaCCMaTPMBACT OCHOBHBbIE METOMIbI OIEHKU M KOHTPOJIS OOIIero KOJMYeCTBa
OpofsTunX cobak B OOIIECTBEHHBIX MecTax. [lJisI IUTaHMpOBaHKWs M OIIEHKM HEeOOXOJrMa JIOTOTHUTETbHAS
uH(opManys, HapuMep, KOJMYECTBO OpOIsuMX c00aK, y KOTOPBIX €CThb Biaielblpl. OJHAKO €eCThb
NPWYUHBI, IO KOTOPHIM MEPBOCTENIEHHON 3ajiavueil SIBJISIETCS TMOACYeT KOIMYECTBA O€3HAI30PHBIX COOaK.
Bo-niepBbIX, BreYaTIeHUE, YTO KOJMYECTBO COOAK SIBIISIETCS CEPhE3HOM MPOOGJIEMON, YacTO CBSI3aHO
¢ OOJIBIIAM ~ KOJIMYECTBOM  OpOMSYMX COo0aK, XOTS WCXOfHbIe WX TIOKa3aTelM MOTYT CHJIBHO
OTJIMYATHCSI. BO-BTOPBIX, OIEHUTH KOJMIECTBO OPOJISTIMX COOAK Tepef] TeM, Kak MpeipUHATh KaKue-JTr60
IEWCTBHSI, MOXKHO TIPY WCIIOJIH30BAaHUN OTPAaHWYEHHBIX CPENCTB. B-TpeThHX, N3MEHEHUS WM OTCYTCTBHE
M3MEHEHHNI B KOJIMYECTBE OPOMSTINX COOaK CIeyeT pacCMaTPUBaTh KaK JI0OKA3aTeIbcTBO 9 (PEKTUBHOCTHI
i Hed((EKTUBHOCTH JCHCTBHII MO PEryJMPOBAaHUIO WX YHCICHHOCTH. YUTO KacaeTcs MPOCTHIX
METOJIOB OIIEHKU YNCJIIEHHOCTH OPOASTINX CO0aK, TO MM MBI Y/IeseM 3/1eCh OTHOCUTEILHO MaJlo BHUMAHWSI.

ITocse mogpoOHOro onMcaHusi METOJIOB OLICHKN KOJIMYECTBA OpPOfIsTunX cobakK, KpPaTKO pacCMaTpUBacM
HJaJbHENINE METO/BI.

BoabmmHCTBO METO/IOB, ONMCAHHBIX B 3TOM [JOKYMCHTC, MABJSIOTCA TMPOCTbIMU [JId [MOHUMAHUA U
OCYHIECTBJICHUS; pa3aici, B KOTOPOM Mbl ONMUCAJIX MECTOJ HJIM paCd€Thbl, KOTOPbLIC MOI'YT BbI3bIBATb
TPYAHOCTH I IIOHMMAaHuA, NMOMCUYCH CHUMBOJIOM «BBbIIIE CPEAHETO» . Tem HE MCHEEC, MbI
NpUu3bIBacM qyuTaTenen U3YYUTb U 9THU Pa3/iCyibl C LUCJbIO MCIOJIb30BAHUA 9TUX METOJA0OB U PaCyY€TOB, TaK
KakK OHM 00ecrneunBaroT 60Jjice BLICOKOE KaueCTBO I/IH(bopMaHI/II/I. HOHOJIHI/ITGHLHLIC BOIIPOCHI BbI MO2KETE
3a/1aBaThb B rpynne ajst 06CY)K):[CHI/I${.

IToyeMy MBI JOIKHBI OLEHNBATH YMCJIEHHOCTH CO0AK?

CYH.[GCTByIOT TPH OCHOBHBIC IIPUYHHBI IJI1 OUCHKU YUCJIICHHOCTH cobaxk:

e Jlns HEOOXOAUMOCTH MPOBEJICHUSI MEP MO PEryJIMPOBAHUIO YMCIIEHHOCTH 6e3]J0MHbIX cobak. Kak
NpaBWJIO, Ha OTOHM CTauM HEOOXOJMMO CpPaBHWUTh pa3Hble pPaliOHbI WM TOPOJa JIIsl TOro,
YTOOBI IOHATH, TI7le HEOOXOAMMO TMpPOBECTH TaKWe Mepbl B TEpBYIO ouepenb. PaiioHbl
C HauOONBIIMM KOJIMYECTBOM WM TUIOTHOCTBIO OpOAsSYMX COOak BHIOMPAIOT ISl OLEHKU
YHCIICHHOCTH B MEpBYIO oduepeib. OpHako Apyrue (pakTopbl (TakMe KaK, 4YacTble KaloObl
Ha cobak, WM NpoOJemMbl Onaronojiyunsi co0ak B HEKOTOPBbIX pafoHax) TakXke MOryT
OBbITH BaKHBIMU JIJISI OTIPE/ICTICHUS] TPUOPUTETHOCTH .

e Jlns nJaHUPOBAHWS Mep 1O PEryJMPOBAHUIO YHCICHHOCTH Oe3OMHBIX cobak.  OueHky
YHCIICHHOCTH GE3IOMHBIX COGAK MOKHO TPOBOJAWTHL METOJAOM aHKETHPOBAHWS, IS TOTO UTOOBI
omnpefeNnTh  (pakTOpbl  TOSBICHUS  OOJBIIOTO  KOJMYECTBA  OE3[IOMHBIX  cobak, u
CJIeIOBATENILHO, HEOOXOIUMbIe Mephbl mnpuMeHeHus. OT 2Toro OyAeT 3aBUCeTh KOJIMYECTBO
HEOOXO/IMMBIX PECYPCOB U LIeJIN, YCTAaHOBJICHHBIE JIJIs1 OLIEHKH Tporpecca.

e Jlns OmEeHKHM Mep MO PeryJrpoBaHMIO YUCIEHHOCTH Ge3loMHBIX cobak.[locie ux mpoBeneHus
HEOOXOMMO TIPOBECTH JlaJbHEHINe WMCCIACAOBAHUS Il TOTO, YTOOBI ONpPEleNTh N3MEHEHUS
KOJMuyecTBa OpofsTunx coOak u 3h(eKTUBHOCTb MPUMEHsIeMbIX Mep. TyT HeoOXOoauMo Takke
YUUTBIBATH U ApyTHe (PaKTOPbI, TAKUE KaK CIIyYau YKYCOB U paclpoCTpaHeHNe 3a00JIeBaHUI .

Bamevannss  u NPEUVIOKEHUsT  MOXKHO — TPUChUIATL B IPymny Uil OOCYKJIEHWSl — Ha:
hittp:/laroups.aooale.com/group/doa-population-survev-auidelines.
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Counting dogs in public areas

An indicator or an estimate?

There are two main ways of using counts to assess roaming dog populations:

= Collecting an indicator of the roaming population (sometimes referred to as an index of
abundance). This is simply a count that, under certain assumptions, is expected to
increase or decrease as the number of roaming dogs in the area increases or decreases. It
will not tell you how many roaming dogs there are in your area but a repeat count 12
months later can be compared to the original count to indicate if the number of roaming
dogs has been reduced.

= Calculating a population estimate. This may be for an entire city or for part of a city such
as a specific municipality. Counts made in selected regions are combined to estimate the
total number of dogs roaming on public property at any one time. This number allows you
to calculate statistics such as the density of roaming dogs per unit of area (e.g. “there is
an average of 35 roaming dogs per km? in my local municipality”). As with indicators,
estimates made at the same time of year in different years can be compared. However
with estimates the ‘significance’ of any observed difference can also be calculated. A
significant difference in the estimates is one that has a very small (typically less that 5%
chance) of being due merely to a variation in the counts.

Each measure can also be split by age, sex and reproductive status:
= Age: pups and adults — dogs are normally classified as pups while dependant on their
mother for about the first four months. To ensure consistency counters need to compare
the way they classify a sample of dogs of different ages.
=  Sex: males, females and unknown (pups and dogs seen only at a distance may be difficult
to sex).
= Reproductive status will depend on what methods of neutering and marking are being
used locally; lactating females should be distinguishable from non-lactating females, and it
may be possible to discriminate castrated males from entire males and spayed females
from entire females.
It is possible to include additional categories, such as those that might reflect the welfare status of the
population (e.g. presence of a skin condition, lameness or body condition score).

Indicator count

The advantage of an indicator count is that it requires fewer resources to complete than a population
estimate. Selecting one or more routes across the city or municipality and counting dogs along those
routes could provide an indicator. The selected route would need to be recorded accurately so that the
count can be repeated consistently. It should also be as representative of the city as possible and avoid
potential confounding factors that could affect the counts over time:
= Representative routes. You should aim to select routes that intersect a variety of different
regions of the city or municipality. If your route is restricted to one region there is a risk
that local changes in the roaming population may not be a true reflection of what is
happening across the entire city. Try also to include different types of streets and open
areas in your routes.
= Confounding factors. The number of roaming dogs seen on a route will certainly be
affected by the time of day and perhaps by the weather and also by the person counting
the dogs. It is important to try to reduce the effect of these factors by keeping everything
the same, as far as possible (i.e. count at the same time of day, avoid times of unusual
weather and have the same people involved). It is also necessary to decide on a
consistent counting protocol, for example whether to count dogs seen on side streets or
check for dogs under parked cars.

OneHKa 4YNCJIeHHOCTH CO0aK B O0IIIECTBEHHBIX MeCTax

IMoxka3aTean WM NpUOIN3NTEILHBIEC PACYEThI?

EcTb 1Ba OCHOBHBIX CIIOCO0a BBLIYMCJICHUST YUCISHHOCTH O€3IOMHBIX CO0aK:

e Coop nokasarenen KOJINYEeCTBA 6e30MHbIX cobak (uHorpma €ro Ha3bIBaIOT
VHJEKCOM YUCJIEHHOCTH). DTO TMOKa3aTedb, KOTOPBIM MNpPU OMPEACNICHHBIX YCIOBUSX MOXKET
MEHSITbCSI, KaK Hampumep, KOJMYECTBO OPOJITUMX COOaK B PallOHE MOXKET YBEJIUUUThCS WU
yMeHbIIUThCS. [10 9TOMy MOKa3aTento Helb3si CYIUTh O KOJMYECTBE OpOAsSuMX COOaK B BallleM
paitone. Ho mpu cpaBHeHMM NEepBOHAUYAIBHOIO MOKAa3aTelsi C MoKa3aTejeM uepe3 Tojl, MOXHO
OIPEJIEIIUTh,, HACKOJIBKO COKPATHIIOCHh KOJIMUYECTBO OPOJITUMX COOAK.

*  BpruucneHue npuOIM3NTENBHBIX PACUETOB YHUCIEHHOCTH cO0aK. DTH pacyeThl MOT'YT OXBaTbIBATh
KaK BeCb ropojl, TaK U OTJENbHYIO €ro 4acTb, Kak HanpuMep, KOHKPETHbIE TOPOJCKUE BIACTH.
ITopcueTsbl MO OTAETBHBIM PETMOHAM OOBEMHSIOT /JIsl OUEHKHM OOIIEero KOJMYEeCTBAa HaceseHUs!
6€3/I0MHBIX c00aK B OOLLECTBEHHBIX MECTaX 3a ONpPeesIeHHbI NPOMEXYTOK BpeMeHu. DTa nudpa
MO3BOJISIET BBIUUCIUTL CTATUCTMYECKWE JlaHHble, TaKMe Kak IUIOTHOCTb OpoAsuux cobak Ha
eIMHULY TJIoUaau (HampuMmep, «B MOEM paiioHe, B cpefiHeM, 35 O6popsunx cobak Ha 1 KuiomeTp
Iowaan»). Takue BbIYMCIIEHHS, TaKXKe KaK M MoKa3aTes, HEOOXOAUMO CpPaBHUBAThL 3a pa3Hble
NPOMEXYTKA BpeMmeHM. OfHako, B ciyyae C MNpUONU3UTENbHBIMU pacyeTaMu, <«ypOBEHb
3HAYMMOCTHU» BCEX pa3IMYMil HEOOXOMMO BBICUMTHIBAThH. Ecin B pacyeTax MosBisieTCs] pa3HULA
YPOBHEl 3HAaYUMOCTH, TO, C OYEHb MaJIEeHbKO 10JIell BEPOSITHOCTH, (KaK MpaBuio, MeHee 5%) 3To
CBSI3aHO TOJIBKO C M3MEHEHUSIMU B pacyeTax.

Kaxpplil mokasaTesib MOXKHO Pa3feNaTh 110 BO3PACTY, 01y U PENPOJYKTUBHOMY CTATyCY:

* Bo3spacr: meHku 1 B3pocible cobaku — cobak, Kak MpaBWIIO, CYATAIOT IIEHKAMM, KOTJla OHU
elle 3aBUCST OT CBOE MaTepH, B TEUECHUE MEPBbIX YEThIpeX MecsueB. UToObI MOACYEThI ObLIN
COTJIACOBaHHBIMU, HEOOXOIMMO CPABHUTH MOKA3aTesll cO6aK pa3HOro BO3pacTa.

* TIlon: ocobu My>KCKOro, KEHCKOro ¥ HEM3BECTHOIrO MoJia (ONpeesuTh MoJl IEHKOB U cobak
Ha PacCTOSIHUM UHOTA ObIBAET TPY/HO)

*  PenpoayKTMBHBIN CTaTyC 3aBUCUT OT TOTrO, KakKMe METOJbl CTEPUIM3ALUM U MAapKUPOBKU
KCIONB3YIOT B ONPE/ICICHHON MECTHOCTH; KOPMSILIUMX OCOOEH XKEHCKOro MoJia HeoOXOguMO
OTIINYATh OT HEKOPMSIIMX, a TAKXKE OT/AENbHO CYNTATh KACTPUPOBAHHBIX U CTEPUIIN30BaHHBIX
co0akK.
MOo>KHO CO3[1aTh IOMOJHUTEbHbIE KAaTerOpuu, HalpyuMep TakKe, KOTOPble CMOTYT OTpa3UTh COCTOSHHE
3]J0pPOBbsl CO0AK (HAPUMED, COCTOSIHUE KOXKH, XPOMOTA UJIM OLIEHKA COCTOSIHUSI OPTaHU3Ma).

IMoacyer mokasarenaen

ITpeumyiiecTBOM MeTOAA MOACYETa IMOKa3aTelledl SIBISETCS TO, YTO Takas npoueaypa TpeOyeT MeHbllle
pecypcoB, 4eM NpHuOIM3uTeNbHbIe pacyeThl HaceseHus. [lofgcueT mokasaTeneil BO3MOKEH MpHU BblOOpe
OJIHOTO WJIM HECKOJIbKMX MAapILIpPyTOB MO BCEMY TOpOfly M 0030pe YMCIEHHOCTH Oe3[0MHBbIX co0ak B
npeyieniax 3TUX HampasieHui. [Tokazarenn no BbIOPaHHOMY MapUIpyTy HEOOXOMMO 3alMChbIBAThH TOYHO,
TaK KaK OHU MOTYT IOCTOSIHHO MNOBTOPSThCA. Takue nokas3aTelu JOJIKHbl OTOOpaXKaTb CUTYALMIO B
roposie. Ilpy ux mnojcyeTe HEOOXOAMMO M30eraTb BO3MOXKHBIX BMEIIMBAIOLIMXCSl (DAKTOPOB, KOTOpbIE
MOTYT IOBJIMSTb HA PACUETBI:

e XapakTepHble MapuipyTbl. Heo6xopuMo BbIOMpaTh MapLIpyTbl, KOTOPbIE OXBAaThbIBAIOT pa3HbIE
paitonbl ropoja. Eciu Bbl orpaHMyuBaeTe MaplIpyT OJHMM PaidOHOM, CYLUIECTBYET ONACHOCTb
TOTO, YTO W3MEHEHMs] KOJIMYECTBA MECTHbIX OE3IOMHBbIX CO0aKk He CMOTYT MO-HacCTOSILLEMY
O0TOOpakaTh CUTYaLMIO 10 BCEMY ropofly. B MapiipyThl Tak:ke HEOOXOMMO BKJIIOYATh pa3Hble
YJIULBI ¥ OTKPBIThIE TUIOIAAKH.

*  Bxumnusarouuecs: paktopsl. KonuyectBo Gpopsuux cobak, 6€3yCca0BHO, 3aBUCUT U OT BPEMEHU
CYTOK WU, BO3MOXHO, OT TOrOflbl, a TakXe OT TeX JIIofiell, KOTOpble 3aHUMAIOTCSl MOJCYETOM
YUCJIEHHOCTH Oe3I0MHBIX cobak. Heo6X0oauMo MonbITaThCSl YMEHbIIUTh BIAUSHUE 3TUX (DaKTOPOB
Y MPOBOAUTD TOJICUETHI B MPUOIN3UTEIBHO MOXOXKUX YCJIOBUSX (T.€. B OfIHO M TO K& BpeMsl JHs,
NpU OIMHAKOBBIX TOTOAHBIX YCJIOBUSX M TeMHM ke MoAbMH). Heob6XxoguMo Takxke BecTH
MOAIPOGHBII MPOTOKOJ TOJiCYeTa, HapuMep, ClefyeT JU CUUTaTh cOOAaK Ha 000YMHAX YJIUL WU
TMOJ1 TPUNAaPKOBAHHBIMUA aBTOMOOHUIISIMM.



From indicator counts to evaluation

Indicator counts should be relatively quick to complete and could therefore be conducted several times
within a year. However, as breeding in roaming dogs is often seasonal, the number of dogs on the street
is bound to change during the year. Hence, for evaluation, it is necessary to compare indicator counts
taken at the same time of year; so if only a single indicator count is conducted per year, this should
always be at the same time of year. A count approximately six weeks after most of the pups are born
(peak time of ‘whelping’) might be the most valuable as this is when the number of pups visible outside
the ‘den’ will be high. At this time the pups from the current year's breeding season can be easily
distinguished from dogs at or over a year old produced in previous breeding seasons. The percentage of
lactating females during the breeding season also provides a relatively sensitive indicator of the effect of
an intervention aiming to change the reproductive capacity of dog populations.

An easy way to view your results is by using line graphs. Plot your indicator counts on the y-axis and
the date of the count on the x-axis and join the points to reflect the change in population over time, as
shown by the example data in figure 1. Include the component counts (females, lactating females,
males, pups etc) as well as the total. Counts obtained from more than one route can be displayed on
separate plots to see if they indicate the same changes over time.
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Figure 1. This line graph shows the roaming dog indicator counts made by Help In Suffering in Jaipur
(India) over 9 years (http://www.his-india.org.au).

Ideally the indicator counts should be repeated on at least three consecutive days (avoiding any days
that may show abnormal roaming dog numbers, for example due to unusual weather) to find an estimate
of how much the counts vary day-to-day. When the indicator counts are compared across years, any
changes in numbers of roaming dogs can then be compared to the day-to-day variation. If the observed
year-to-year change is greater than the day-to-day variation, then it is possible to reject normal day-to-
day variation as the reason for the observed change in roaming dog numbers.

One disadvantage of indicator counts is that they may be adversely affected by urban development
during the intervention period. For example, the roaming population may change locally as open areas
are developed for housing, without much change being apparent along routes that do not intersect these
new developments. Thus the count may be more sensitive to a change in the ratio of the number of
roaming dogs to the human population than to the size of the total roaming dog population itself.
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Ouenka ¢ y1emom noxkasameneti

Ouyenka ¢ y1emom noxazameneli — npoyeoypa 0080AbHO ObICMPAsi, U NOINMOMY ee MONCHO NPOEOOUNb
HeCKOAbKO pa3 6 medvenue 200a. QOHAKO Koauvecmeo 0e300MHbIX COOGK Ha yauyax B TedeHue rofia
MEHSeMCA, YO CEA3AHO C CE30HHbIM pasmHoxceHuem cooak. Taxum o06pasom, 0as NPABUILHON OYeHKU
He00X00UMO CPABHUBAMb NOKA3AMENU, 35IMble 8 00HO U MO Jice BPEM 200a; TIOITOMY eCAl TIOFICUET JIEIAIOT
MOABKO pa3 6 200, €20 NeNAI0T KaXKIbli pa3 B OJ]HO U TO Xe épemsa 200a. Ecau npoeodoums noocuem
YUCIIEHHOCTH OE3[OMHBIX COGAK MPUMEPHO 4epe3 Wiechb Hedeab NOCAe MO020, KaK PONCOAIOMCs WeHKU
(nuxoeoe épems IHEHNST), MOSKHO TIOJTYYHTh HAMGO0JIee TOUHbIE MOKA3aTel, TAK KaK MMEHHO B 3TO BPEMSI MOXKHO
YBUJIETh HAuOOJIbIEE KOAUYECMB0 WeHKo8. B amo aepems moocno seeko ysudemb pasHuLy MEXTY
KOJTMYECTBOM II[EHKOB, POJIMBILIMXCSI B 9TOM TOfly M KOJMYECTBOM IIEHKOB, POIMBILMXCSI B MPOIILTbIE MEPUOMIBI
pasMHOKeHus. TIPOLIEHT KOPMSIIIIX CAMOK 6 HepUo0 DA3MHONCEHUSI MAKMCe CYUeCINBEHHO 6AUsiem Ha
nokasameau. Bce smu haxmopot neobxo0umo ytumvieams npu 0arbHeumux 0eiicmeusnx, HanPasAeHHbIX
Ha u3MeHeHue JUCIIEHHOCTH CO0aK.

C nomoubto AUHETHBIX PAPUKOE MONCHO 1e2KO0 Y8udemb noayveHHbte pesyavmamst. [locmpoiime marxoii
epachux, 8 KONMOPOM ROKA3AMEAU 3ANVIINTE HA OCU OPOUHAM, 2 0ambl — HA OcU X, 3ameMm coeOuHUNe Mo4Ku,
4YTOOBI YBUNICTh M3MEHEHVISI 8 HORYAAYUL 30 ONpedeaeHHOe 8PeMsl, KaK TIOKa3aHO HA npumepe Ha pucyHke 1.
Hobasbme noxaszameau no onmoeabHbIM Kame2opuam (CAMKU, KOpMAUUe, CAMIIBL, WeHKU U m.0.), A TaKXKe
obwue noxazameau. Pesyabmamvt nodcuemos, noay4eHHbvle no pasHbIM MAPUIPYMAM, MONCHO 3ANUCAMb HA
0moeAbHbIX 2pachuxax, sl TOrO, YTOObI JIydllle YBUICTb U3MEHEHUA 34 ONPeOeNeHHbLIl NPOMENCYnoK
8pemeHlL.

Puc.1: dmom auneiinwtii 2pacpux omoobpaxcaem nokazameau HucaeHHocmu 0e300MHbBIX CO0AK,
coOpannvle Oaazomeopumenvholi opanusayueii «Ilomowp cmpaoarowum», e Jaucaiinype (Huousn)
3a 9 aem (http://www .his-india.org.au).

B upeane, pacueT nokasarenei ciaegyeT NOBTOPSTh HE MEHbLUE TPEX JHEN nopapsAp (u3deras gHeEi, Korga
nokasarenu He OyayT OTOOpakaThb XapaKTEPHYIO YKMCIEHHOCTb O€3[I0MHbIX cOOaK, HampuMmep, M3-3a
HEOObIYHBIX NOTOJHbIX YCIIOBUI), YTOObI NPUMEPHO OLEHUTH, HACKOJIBLKO NMOKA3aTENIM MEHSIOTCS KaXK/blii
neHb. Ilpu cpaBHeHMM mMOKa3aTeJell pa3HbIX JIET MOXHO YBUJIETb PAa3HUIy MeEXKAY eXKeTHEBHbIMU
VM3MEHEHUSIMUA YUCIICHHOCTH Opopsiunx cobak. Ecnu exkerofnbie U3MeHEHHs! OOJblIe, YeM eXKeHEeBHBIC,
MOXHO HE pPacCMaTpUBATh €XEIHEBHbIC WM3MEHEHWs MJIsl OUCHKU CUTYallud YUCJICHHOCTU HACEJeHUS
06e370MHbBIX CO0aK.

OpHUM U3 HEOCTaTKOB pacuyeToB MOKas3aTesledl MOXeT ObITb TO, YTO BO BpeMsl NMPOBEJCHUS OLEHKU
YHUCJIEHHOCTH Ha HUX MOXET HeOIaronpusTHO MOBIMSTH 3acTpoiika ropopa. Hampumep, kxommyecTBo
MECTHBIX O€3[OMHBIX COOAK MOXKET MEHSITHCSI B CBSI3U 3ACTPOMKON OTKPBITOI MECTHOCTH, B TO BpPeMsl KaK
Ha MaplIpyTax, KOTOpble HE MEepPeceKkaloT 3TH HOBbIE MeCTa MOCTPOEK, OCOObIX W3MEHEHWN He OyfeT.
Takum oOpa3oM, nmokasareian OyayT OONblIEe 3aBUCETb OT W3MEHEHWs] COOTHOIICHWS 4HCia OpOoAsurx
cobaKk MO OTHOIIEHWIO K YHCIy HAceJIeHWs JIofied, 4eM OT 0Ouleil YMCIEHHOCTH CaMOro KOJIMYecTBa
0€e3IOMHBIX cOo0aK.
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It is difficult to give more definite advice on using indicator counts because so much depends on the
circumstances encountered. In general we suggest exploiting opportunities for collecting such counts
rather than investing limited resources, for example accepting offers from volunteers to count dogs as
they travel to work, or to keep a count of the number of dogs roaming in a local area of waste ground.
Information on numbers of roaming dogs over time is often completely lacking so even these sorts of
counts can be valuable.

Counts leading to an estimate

Even in a large city, where a total count of roaming dogs would be impractical, it is possible to make an
estimate of the total number of dogs roaming within the city limits. The estimate is obtained by
counting all the dogs in a random sample of city subregions and extrapolating the count to the whole
city, either by dividing the total count by the sampling fraction or relating the sample counts to other
variables. By repeating such a survey years later we may also be able to detect any change in the
number of roaming dogs, even if there has been significant urban development during the intervening
period.

Sampling

To select a sample the city must first be divided into a set of subregions, which cover the entire region of
interest (for example everywhere within the city limits or within a ring road) and are non-overlapping.
One method is to use smallest local authority defined areas, sometimes called ‘wards’ or ‘boroughs’.
This is beneficial if you have other relevant data split by ward such as human population, percentage of
main religious types, housing types or services; as these data can be used later to improve the accuracy
of the estimate and map the distribution of roaming dog numbers across the city (discussed later).
However this will require access to maps showing the ward boundaries in sufficient detail to be located
by the counters and, if there has been much development since the ward boundaries were established, it
may be time consuming to locate the boundaries.

If there are no relevant data available by ward, the wards are too large or there are no adequate maps
available showing the boundaries, the entire city region can be split into contiguous blocks (i.e. blocks
with no gaps or overlaps between them) using a map that shows the major roads. The blocks do not
need to be the same size; ideally they should be chosen to include roughly the same number of roaming
dogs, which in practice usually means including roughly equal street lengths — approximately 5 km of
street is usually manageable — within each block. A block should take no more than 2 hours to cover; if
it takes longer, the block should be split and completed the next day to avoid the confounding effect that
time of day may have on the number of roaming dogs. The time required to cover a block will depend
on the size, how easy the area is to navigate and how the counting team is travelling (discussed later).

We will use ‘block’ to mean either block or ward from now on. Figure 2a shows a map of Cairo split into
blocks containing roughly equal lengths of street.

Selecting a sample of blocks

The number of blocks selected for the sample will depend on the time and resources you have available.
Running test counts in one or two blocks will give you an approximate idea of the time required, and
therefore how many blocks you can cover. The more blocks you include in your sample the more
accurate your estimate is likely to be. Even if the city is large and the number of sample blocks is only a
small fraction of the total number of blocks, it may still be possible to calculate a useful estimate of the
total roaming dog population. The accuracy of the estimate is likely to depend more on how much the
number of roaming dogs varies between blocks than on the fraction of city blocks covered.

The selection of blocks for the sample should have three characteristics:
= |t should be random;
= Each selected block should have a known chance of having been selected for the sample
(ideally all should have the same chance of being selected);
= The blocks should be well spread across the city or region, rather than being clumped.

There follows a simple methodology for sample block selection that will achieve these three
characteristics.

TpynHo naTh Goliee onpefesieHHble peKOMEHJAlMK 10 MCIONb30BaHUIO PAacyYeTOB IMoKa3aTeseil, Tak Kak
OUYEHb MHOT'OE 3aBHMCUT OT YCIIOBMI MPOBEJIEHUS] TaKUX pacueToB. B 1eoM, Mbl COBETYeM KCIOJb30BaTh
no0ble BO3MOXHOCTH /Il cOOpa TakKMX pacuyeToB, BMECTO TOrO, YTOOBbI HCIOJb30BaTh OrpPaHUYECHHbIE
cpenctBa. MOXKHO NPUHMMATD NMPEJIOXKEHUs OT JOOPOBONBLEB, KOTOPbIE OYAYT CUMTATh COOAK MO JJOpOre
Ha paboTy, WM MOJICYUTHIBATL KOJMYECTBO MECTHBIX O€3[JOMHbIX cOOaKk Ha MycTeIpsix. MHdpopmauus o
KOJIMYeCTBEe OPOASTUMX cOOAaK CO BpEMEHEM IOJIHOCTBIO MPOMNAaeT, Tak 4To la’ke MOJCUEThl TaKoro poya
MOTYT ObITb MOJIE3HBIMH.

HDI/IGJII/BI/ITe.TIbHI)Ie pacyeTshl

Jlaxe B GOJIBIIIOM TOPOJiE, T7Ie BLICUMTATH O0IIee KOJIMIECTBO OPOSTUNX COOAK JOBOJIBLHO MPOOIEMATUYHO,
MOKHO NPUOIMU3UTEIILHO NOACYUTATH OOLIee KOJIMYECTBO OE3JOMHBbIX cobak B mpepenax ropopa. Takue
pacyeTbl MOXKHO MOJIYYUTD, IOCYUTAB BCeX COOAK U3 MPOU3BOJILHO BHIOPAHHBIX PAlOHOB IOPOJIa, a 3aTeM
PaCIpOCTPaHUTh 3TOT PE3yJbTAaT Ha BeChb ropof. Takxke MOXKHO MOAEIUTh OO pe3yJbTaT Ha YHUCIIO
BBIOOPKHU UJIM ONPElETUTh COOTHOLLIEHUE MOTYyYeHHBIX PEe3yJIbTATOB C APYTUMU NnepeMeHHbIMU. [1pu Takux
€KErOIHbIX MOJICUeTaX, MOXKHO 3aMETUTh JIOObIE U3MEHEHUSI B KOJIMYECTBE OpoAsuux cobak, jaxke eciu
3a 9TOT NEepUO MPOU30IIIA 3HAYUTENbHAS 3aCTPOIKa rOpoia.

Boi6opka

Inst Toro 4toObl CO3[aTh BBLIOOPKY, HEOOXOAMMO CHayaja pas3fejUTb TFOpPOji Ha HECKOJIbKO YacTei,
KOTOpbIE Obl OXBaThbIBAJIM MHTEPECYIOLIME PaiiOHbl (HampuMeEp, BO BCEWl 4YepTe ropoja Wid B Npejesax
KOJIbLIEBOM AaBTOAOPOTM) M HE TMepeceKanuch JApYyr ¢ apyroM. OfuH ©3 CHOCOOOB 3aKIIIOYAETCS B
UCTOJIb30BAaHUN CaMbIX MaJIEHBKUX TEPPUTOPHIi, UMEIOLMX CaMOYTNpaBlieHe, KOTOPbIe MHOT/a Ha3bIBAOT
«TOPOJICKME OKPYTM» WJIM «TOPOJICKME pailoHbl». BblIo Obl XOpOLIO MMEThb U APYrUE [aHHbIE OKpYyra,
TakMe KaK KOJMYEeCTBO HAceJieHWsl JIIofiell, MPOUEHTHOE COOTHOLIEHHWE OCHOBHBIX PEJIMTMO3HBIX
BEPOMCNOBEIaHN, BUbl >XKWJbsl W ycayr. Takue faHHble B fajbHEIIEM MOXHO HCIOJNb30BaTh s
TOYHOCTH OLEHKM M NMOCTPOEHUS KapThl pacnpesieseHus: 6e310MHbIX cobak 1o ropoay (cM. Huxke). OgHako,
ISl 3TOrO HEOOXOAMM JIOCTYM K KapTaM C yKa3aHWeM TOYHBIX I'PaHUL] OKpYyra , €M B OKpyre MosIBUIOCh
MHOT'0 3aCTPO€eK, TOTPeOyeTCcsi HEKOTOPOe BpeMsl /ISl ONPeieNIeHHs TAKUX TPAHMUIL.

Ecny coOTBETCTBYIOIMX JIAHHBIX MO OKPYTY HET, WM OKPYT CIMIIKOM OOJBIION, UM HET TMOAXOMSIINX
KapT C yKa3aHWEeM TpaHull, TOrfia BECb TOPOJICKOM paiioH MOKHO Pa3fesUTh Ha CMeXXHble KBapTasbl
(HampuMep, KBapTajbl, IUIOTHO MNpWJIErallye ApYyr K Jpyry) M MCHOJb30BaThb KapTy C OCHOBHBIMU
noporamu. Heobs3arensHo, YTOOb! KBapTasbl ObIJIM OJMHAKOBOTO pa3Mepa; B Ujeajle, OHU OJKHbBI IMETh
MPUMEPHO OfIMHAKOBOE KOJIMYECTBO Opofsunx cobak. Ha mpakTuke 3TO OOBIYHO O3HAYaeT, 4To s
BBIYMCJIEHUI B TIpefiesiax OfHOro KBapTasa BIOMPAIOT yIULbl NPUOIM3UTEILHO OIHON JUIMHBI. PaccTosiHune
B 5 KM CUMTalOT HauboJjee MOAXOASIMM [l TaKUX PacyeToB. BbluMCiIeHME YMCIEHHOCTH HacelleHHUs
Oponsiunx cobak Mo OJHOMY KBapTajly He OJKHO 3aHMMaTh OoJiee 2 yacoB. Ecau 310 3aHMMaeT Godbliie
BpEMEHM, KBapTajl HEOOXOAMMO pa3fesUTh W 3aBEepIINTh BbIYMCIEHME Ha CIEYIOLUIA JeHb, 4YTOObI
n3bexaTb CMELIeHMs] NOoKas3aTeJeld YUCJIEHHOCTH OpoAsyux coO0ak B pa3HOE BpeMsi CYTOK. Bpewms,
HeoOXOUMOe /IJIsl TTOfiICUeTa B OJIHOM KBapTale, 3aBUCUT OT pa3Mepa OKpYyra, JJETKOCTH NMEPeBUXKEHUsT 1O
OKpYTY U crioco0a nepeMelleHns JIo/ei, 3aHIMaroIUXCs TOfICYeTOM (CM. HUXKeE).

Hanee Mbl OyieM KCHOJB30BATh TEPMUH «KBapTaj» i 0003HAaYeHMs KBapTaja wiu okpyra. Ha puc. 2
nokasaHa Kapra Kanpa, pasfeneHHOro Ha KBapTaJbl C yJIULAMU TPUMEPHO PABHOM JJIMHBI.

Bri6opka kBapTana

Yucno KBapTanoB JiIsl BbIOOPKM 3aBMCUT OT BpPEMEHM M UMeEIoLMXcst pecypcoB. st Toro, 4ro6bl
MPUMEPHO TPEJCTABISITh, CKOJIBKO BPEMEHN HEOOXOIMMO [l MOficYeTa pe3yJbTaToB B OJJHOM KBapTale,
U, CJEe0BaTeNbHO, CKOJIbKO KBapTallOB Bbl MOXETE OXBaTUTh, MOXKHO NPOBECTH MPOBEPKY MOjcueTa
nokasaTesell B OfIHOM WJIM HECKOJBbKMX KBapTajax. Uem OoJjbllle KBapTajoB Bbl BKJIOYUTE B CBOIO
BBIOOPKY, TeM OoJibllie BEPOSTHOCTH, UTO Ballla OUEHKa OyfaeT TouHoi. [laxke eciu ropop OOJbILION U
KOJIMYECTBO KBapTaJIOB B BEIOOPKE COCTABJISIET JIMILIL MAJIYIO I0JIFO OT OOIIEro yucia, Bce ele BO3MOXKHO
paccuutaTh NpUOIM3UTENBHYIO OLEHKY O0Ollero HacejaeHuss Opofsuux cob6ak. TOYHOCTH OLEHKU B
OoJbllell CTENeHW 3aBUCUT OT TOrO, HACKOJBLKO YUCIIO OpOASYMX COOaK MEHsieTcs B Mpefesiax OfHOro
KBapTaja, 4YeM OT KOJMYEeCTBAa CAMHUX FOPOJICKMX KBApTAJIOB.

ITpu BeIOOpE KBapTaIOB HEOOXOAMMO PYKOBOJCTBOBATHCS! TAKUMH NPUHLMITAMU:
*  BpIOOp 0KEH ObITh Cy4YaiHbIM;

* JIto6oi1 KBapTal MOKET TOMNacTh B BbIOOPKY (B Hjeajie BCe KBapTalbl JIONKHbI UMEThb PaBHbIC
LLIAHCHI);

* .Hy‘-IH.IC, €CJIN KBapTaJjlbl OXBATBIBAOT BECH 'OPOJI UJIM PETMOH, @ HE HAXOATCA BCE B OTHOM MECTE.

Huxe mnpusegeHa mpocrasi METOAMKA BbIOODKM KBAapTAJOB, KOTOPas OCHOBBLIBAETCS HA OTUX TpeX
NpUHLMNAX.



Method for selecting a sample of blocks:

1. Start by assigning one of four letters (e.g. A, B, C and D) or four colours (e.g. red, blue, green and
yellow) to each block. Work outwards from one block roughly in the centre, and never assign the
same letter or colour to adjacent blocks (it is a recognised phenomenon in map making that four
colours are sufficient to colour all countries without adjacent countries being assigned the same
colour). See figures 2a, b and c for an example of this process.

beginning at the centre and spiralling outwards, never
assigning the same colour to neighbouring blocks.

Figure 2c. All 108 blocks assigned one of four colours,
with no neighbouring blocks of the same colour and an
equal number of blocks of each colour.
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MeTop BbIGOPKM KBapTaJoB:

CHayvasia He0OXOAMMO 0003HAUYNTD KaXK/Iblil KBapTajl OfHOM U3 YeThIpex OykB (Hampumep, A, B, C
n D) wim ogHMM M3 YeThbIpeX LBETOB (KPAaCHBIN, CUHUI, 3€JIEHbI U >KenThlil). [Ipn 0603HaueHUN
KBapTajla Ha KapTe CJEAyeT HauMHAThb C LIEHTPA W HUKOIA HE BBIIEJSATh COCEIHHE KBAapTaJbl
OJIMHAKOBbIMM OYKBaMM WJIM LIBETaMU (B KapTorpauu [aBHO [A0Ka3aH TOT (PakT, YTO YETHIPEX
LBETOB JIOCTATOYHO JUIsl TOTrO, YTOObI OOO3HAYUTH BCE CTpPaHbl MUpa, HE MOBTOPSSl LBETA
cocefiHux cTpaH). CMOTpUTE NpUMeEphI Ha pUCYHKax 2 a, b, c.

Puc. 2a. llenmpaavnuotii Kaup pazoeaen na 108 xeapmaanoas.

Puc. 2b. Ilepebie 0603na4enusn na kapme ¢ NOMOWbBIO HeMbLPEX YBEMOE: HAYUHASL C YEHMPA
U 08U2a5CH 0aablile, HUK020a He 8bl0eAslsl COCeOHUEe K8APMAabl 00UHAKOBbIMU YBemMaMll.

Puc. Bce 108 keapmanog o603nauaom o0OHUM U3 YembipeX UB8emo8, 6ce COCeOHUe
Keapmaavl 8bl0eAAI0OM PASHBIMU YBEMAMU, NPU IMOM KAHCObIM YBEMOM 8blOeNeHO PABHOE
K0au1ecmeo Keapmanos.
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2. Choose one of the four letters or colours at random; hence selecting all the blocks assigned that
letter or colour. This will provide a random sample spread out across the city. Each block’s
probability of being selected for the sample will be the number of selected blocks divided by the
total number of blocks. This will be approximately 1/4 and exactly 1/4 if the total number of blocks
is divisible by 4. See figure 3 for an example of where one colour (red) has been selected. If this
sample is too large to count continue to the next step.

gure 3. All red blocks se ected,e Ya
(27 red blocks divided by the total of 108 blocks) chance of
being selected.

3. Number each of the selected blocks working as much as possible across and down the map, as if
reading words from a page. See figure 4 for an example of numbering selected blocks.

Figure 4. All 27 red blocks numbe
to right and downwards.

2. BykBy WM UBET Hy>KHO BbIOMPATh MPOU3BOJILHO; TAKUM 00pa3oM, KaxKIoMy KBapTaiy CJIEAyeT
NPUCBOUTH OyKBY WM LBET. DTO OOECNEYUT IPOU3BOJIBHYIO BBIOOPKY IO BCEMY TOPOAY.
BeposiTHOCTb TOro, YyTo KBapTasl MOMAJAET B BbIOOPKY, MOXKHO BBICUATATh, MOJEIMB  YHMCIIO
BbIOpAHHBIX KBapTaJOB Ha OOIIEe YMCIIO KBAapTaJloOB ropopa. ITo OyjaeT npuMmepHo 1/4 u poBHO
1/4, ecm o61ee KOAMYECTBO KBApPTAJOB NoAeuTh Ha 4. Ha pucyHke 3 MOXKHO YBUETH IPUMED,
Korja Obul BbIOpaH OfMH LBET (KpacHbll). Ecim Takyro BBIOOPKY CIMILKOM TSIXKEJIO MOCUYUTATD,
HEOOXOJMMO NMEPENTHU K CAEAYIOLIEMY LLary.

Pucynok 3. Kpacuvim 0603navarom 6ce 8bl0eneHHble KBAPMAAbl, KaXcObli K8apman umen
1/4 wancoe nonacmv 6 6vlOopky (27 K6apmanos, 8bl0eACHHBIX KPACHBIM, PA30eAUNMb HA
oowee wucao keapmaanos 108).

3. Hymepauuto kaxjoro KpapTajla HEOOXOAMMO NMPOBOAMUTHL CJI€BA HANpPaBO M CBEPXY BHU3 MO
BCEIl KapTe Tak, Kak OObIYHO MPH YTEHWM CTpaHullbl. sl mprMepa Hymepauuu BbIAEJIEHHbIX
KBapTaJOB CM. puC. 4.

Pucynok 4. Bce 27 keapmanos, 6vbl0eAeHHbIX KPACHbIM, HYMepylOm 8 nopsdKe c.aeea
HaAnpaeo u ceéepxy 6HU3.



4. These numbered blocks can then be selected according to the size of the sample you need. For
example, you could choose every other block, so your sample would be 1/2 of 1/4 (a sampling
fraction of 1/8). Or choose not to count every third block, so you would be selecting to count in 2
out of 3 blocks, hence 2/3 of 1/4 (a sampling faction 1/6 of the blocks), see figures 5a and b for an
example of this. In order to maintain the random sampling, start with a block randomly chosen
from the first possible set; for example if you are selecting every other block, randomly choose the
first or second block, if every third block then randomly choose either block 1, 2 or 3. This process
means that each block has the same probability (calculated as 1/4 times the number of selected
numbered blocks divided by the total number of numbered blocks) of being included in the sample
and the sample blocks will be spread out over the city as much as possible.

Figure 5a. Every third block has been selected here,
starting with a randomly chosen block between 1 and 3,
in this case block 2.

Figure 5b. The blocks selected in figure 5a have been
discarded, so 2/3 of the red blocks remain, hence every
block had a 1/6 chance of being selected (calculated from
the original probability of 1/4 for being a red block,
multiplied by the chance of being selected for in the
numbering step - 2/3).
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4. ITpoHyMepOBaHHbIE KBApTaJbl BHIOUPAIOT B 3aBUCMMOCTH OT pa3Mepa HEOOXOMMOI BbIOOPKH.
Hanpumep, Bbl MoxeTe BbIOpaTh 1000 M3 JIByX KBapTaloB, TaK 4YTO Balla BbIOOpKa OyjeT
cocTaByATh 1/2 ot 1/4 (¢ nepeMeHHOI1 BEIOOPOYHO# foseit 1/8). Vi MOXKHO HE CUMTaTh KasK/bli
TPETUI KBapTall, a CUMTaTb TOJNBKO 2 M3 3, CIEeoBaTeNbHO, pe3ynabTar Oyaet 2/3 ot 1/4 (c
NEPEMEHHOI BbIOOpOYHOW fjoJei 1/6), cM. mpumepbl Ha puc. S5a, 6. B nensax nmpou3BonbHOM
BbIOOPKM, HAYHUTE C MNPOM3BOJILHO BBIOPAHHOIO KBapTala, HalpuMep, €CJIM Bbl BblIOMpaeTe
KaXK/IbIil BTOPOM KBapTaj, BbIOEpUTE NEPBbII WM BTOPOM, €CAU KaxKAbll TPEeTWil KBapTal —
BbIOEpUTE MO0 MNEPBBIA, MO0 BTOPOM, MO0 TPETUI KBapTajd. DTO O3HAYAET, YTO KaxK/blil
KBapTajl MMEET OJIMHAKOBYIO BEPOSITHOCTb NONafaHusl B BbIOOPKY (B pacuere Ha 1/4 pasa or
ynhcjla  BbIOPAHHbIX IPOHYMEPOBAHHbIX KBapTaJOB, IMOJIEJEHHbIX Ha OOlIee  YUCIO
NPOHYMEPOBaHHbIX KBapTajoB). HeoOxomumo, 4yToObI BCe BbIOpPAHHBIE KBapTajbl OTOOpaXKasu
CUTYaLUIO 110 BCEMY FOpOLY .

Puc. 5a. 30ecv 6vldeauau kax;covili mpemuil K6apman, HAYUHAS C NPOU3BOALHO0 8bIOOPA
Mmexncoy keapmanamu 1 u 3, 6 0annom cayuae — keapmaniom 2.

Puc. 5b. Keapmaawt, eviOpannbie Ha puc.5Sa He cuumaem, maxk 4mo ocmaemcsa 2/3
Keapmanoe, makum o00pazom, 6eposmHOCMb 6blOPAHHBIX Keapmaaoe cocmaseasem 1/6
(nepeonauaavnyto eepoamnocmev evioopa 1/4  kKeapmanos, 6vlOeAeHHBLIX KPACHBLIM,
YMHOMCUMb HA 8€POAMHOCMb 8blOOpa npu Hymepayuu — 2/3).
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Counting within a selected block

The protocol used to count roaming dogs within a selected block is intended to count all the dogs that are
roaming (i.e. not accompanied by an owner) on public property at the time of the count. It is impossible to
make an exact count and of course the number of dogs within a block will vary during the count as dogs
move in and out across the block boundaries. However it should be possible to get near to the average
number within the block during the counting period by following a few simple guidelines, and experience
has shown that repeated counts of a block give very consistent results.

The best time to start a count is usually at dawn, before garbage is collected, and it should be completed
within one or two hours, before the streets fill with traffic; this will ensure the counter sees the maximum
number of roaming dogs and can move easily through the streets. This means that a single counter or
counting team is unlikely to count more than one block per day. An alternative is to count at night, as was
done in Cairo, where most streets are well lit and dogs are active at night.

Detailed street maps of the selected blocks are required to ensure that every street is covered. If there are
no accurate street maps available, satellite images may provide an alternative (e.g. Google Earth -
http://earth.google.com). Otherwise it will be necessary to prepare a rough map of the block showing the
street layout, which need not be to scale — this could be done at a time unsuitable for counting. Hand-held
GPS receivers have been found to have limited use because of loss of signal in narrow streets and under
trees (this may change as GPS technology improves), but a simple compass can be useful for orientation in
areas of narrow winding streets.

The method of travelling should allow you to move quickly but also allow you to search thoroughly.
Walking will allow for a thorough count but is slow. Cycling and walking, pushing the bike when required, is
a good compromise.

When counting a block there should be an agreed protocol for including dogs at block boundaries. One
suggested protocol is to include any dog that is to the inside of the centre line of the boundary road when
passed by a counter. In this protocol, the counter should not try to include a dog by adjusting their speed in
order to pass the dog while it is within the centre line, as this would bias the results.

The counters need to move down every street, counting each dog they see (although sometimes they may
be able to observe the entire length of a side street without needing to travel down it). The aim is to be as
thorough as possible, searching for dogs in potential hiding places (e.g. under cars, in drains) but keeping a
reasonable rate of progress. Usually the dogs are variable enough in appearance and at a low enough
density for counters to avoid double-counting individuals. Keeping a reasonable speed of movement through
the block will also reduce the number of times a dog is seen more than once.

A few dogs may be missed as they turn a corner or move out across the block boundary ahead of the
counters. However, on average, the dogs counted as they move into the block will compensate for this loss.
If dogs are scared off by the counters many will be missed, hence counters should move quietly and
inconspicuously. It will be necessary to record the category of the dog (e.g. sex and age) as ‘unknown’ if
disturbing a dog to inspect it more closely would cause it to move away from the counters.

Some blocks may contain open public areas such as parks or waste ground. It is usually possible to scan
such areas effectively from a vantage point or by walking across them, otherwise adjacent strip transects
can be used to cover the ground between a minimum of two counters. Two counters move parallel to each
other separated by a distance that ensures any dog between them will be seen by at least one counter. The
counter on the leading side of the strip counts and records every dog seen in the strip (the area between
themselves and the other counter). The other counter can call out to check that the counter on the leading
side has noted any dogs that may be hidden from his/her view. At the end of each strip, the counter on the
leading side turns around and follows the same path back, but the other counter ‘leap-frogs’ to what
becomes the leading side of the second strip. This counter then counts and records for the second strip,
while the other counter marks where the other edge of the last strip lies and, again, alerts the counter on
the leading side to any hidden dogs. If audible communication between the counters is difficult this can be
done when one ‘leap-frogs’ past the other at the end of each strip. This process is repeated until the whole
area is covered. Figure 6 shows this protocol diagrammatically.
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IToncyer moKa3zaresjaed B OMHOM KBapTaJje

B npoTokosne, KOTOpbI BegyT sl mojcyeTa Opoasyux coOak B BBIOPAHHOM KBapTaye, 3aliChbIBalOT
MoKa3aTeNy YUCIEHHOCTHU BceX Opofsauux cobak (0e3Ha30pHbIX) B 00LIECTBEHHbIX MecTax. HeBO3MOXKHO
MOJICYNTATh TOYHOE KOJMYECTBO cOOaK U, O€3yCIOBHO, KOJIMYECTBO COOaK B OJHOM KBapTalle BO BpeMs
MOJICYETa MOXKET MEHSThCS, TaK Kak coOaky He BCerja OCTAloTCs B Mpefesax ofHoro kpapraia. OgHako
BIIOJIHE BO3MOKHO MOJIYYUTh [IOBOJBLHO TOYHBIM CpEAHUI MOKa3aTelb B OJHOM KBapTaje, BBINOJHUB
HECKOJIbKO TMpPOCTbIX MNpaBui. Kak mokasblBaeT ONbIT, MOBTOPHBIA MOACYET 1O KBapTajam
CBUJIETEJILCTBYET 00 YCTOMUYMBBIX pe3yJibTaTax.

Jlyuiiee BpeMsi [Jid Hayana MOACYETOB, Kak MPaBWIO, HA PAcCBETE, NEped TEeM, KOrja Ha yJauuax
HAYMHAIOT BBIBO3UTHL Mycop. [lofcueT Heo6X0aMMO 3aKOHUUTD 38 OMH-[IBA Yaca O TOro, Kak Ha yJauuax
MOSIBUTCS! IBUXKEHNE; 3TO 00ECIEeUUT MaKCUMAIbHOE KOJIMUECTBO MOCUUTAHHBIX OpPOAsUUX co0akK, a TakKe
NPEIOCTaBUT BO3MOXKHOCTb CBOOOMHO MEpeMelaThCsl MO yauLaM. DTO O3HAYAeT, YTO YEJOBEK WU
KOMaHa JIIOJEeN, 3aHMMAIOLMXCSl TOICUETOM, BPSl JIM CMOXET MNPOBECTH OLEHKY 00Jiee 4YeM OJHOIO
KBapTajia B icHb. B KauecTBe ajbTepHAaTHUBbI, MOXKHO NPOBOJMTH NOACYETHI HOUbIO, KaK Aenanu B Kaupe,
TaK KaK B 3TO BpeMsi OOJBIIMHCTBO YJIUL, XOPOUIO OCBEIIAIOT, 2 COOAKU IOBOJILHO AKTUBHBI.

Heo6xoguMo co3faTh mofpoOHble KapThl YJHL, BbIOPAHHBIX KBapTaJoB, JIJIsl TOrO, YTOObI BUJIETH BCE
OXBayeHHble yJulpl. ECIM HET TOYHBIX KapT yJUL, MOXKHO HCIOJIb30BaTh CITyTHUKOBBIE W300paskeHus!
(nanpumep, Google Earth - http://earth.google.com). B npoTuBHoM ciydyae, HEOOXOOUMO TOJATOTOBUTH
MPUMEPHBIN TJIaH PacoJIOXKEHUsl iUl KBapTaja. Takoil njaH He 0053aTeJIbHO MPEJCTABNISITh B HYXKHOM
MaciTabe, Tak Kak 3TO MOXET 3aHSTh BpeMsi, HeoOXoauMoe fjsl pacuyeToB. Kak mokasana mpakTuka,
noptaTuBHble GPS-HaBUraTOphl MMEIOT OrpaHWYeHHbIE BO3MOXKHOCTH, TaK KaK 4acTO TEPSIIOT CUTHAJ B
y3KUX YyJIOUKaxX U TOJ| AepeBbsMU (CUTyalusi MOXET MOMeHSThes ¢ pa3BuTuem GPS-texnosoruit). s
OpHMEHTAalMM Ha MECTHOCTH Ha Y3KMX U3BMJIMCTBIX YJIMLAX MOXKHO MCIOJIB30BaTh MPOCTOM KOMIIAC.

Cnenyer BbIOpaTh Takyl0 METOAMKY HNepeBM:KEHHMsl 10 KBapTajaM, KOTOpas MOo3BoJuia Obl BaM He
TOJILKO OBICTPO MEpeMeLaThCsl, HO M TIIATENBLHO BCe MCCieoBaTh. [Ipy nepeaBu>KeHNN NMEIKOM MOYXKHO
NOCUMTATb KOJIMYECTBO OE3[JOMHBIX cO00aKk TOYHO, HO MeijeHHO. B aToM ciyuae ymoGHO OyneT
NepeIBUraThCsl Kak Ha BEJIOCHIIENle, TaK U MELIKOM, Beflsl 3a COOOM BEJIOCHIIEH.

IIpu nopcuere nokasareseil B OAHOM KBapTaje HEOOXOAMMO MMETH COIIACOBAHHBIN MPOTOKOJ, COTJIACHO
KOTOPOMY MOXHO BKJIIOUaTb COOAaK, HAWICHHbIX Ha FPAHMIAX KBapraja. B Takoil MpOTOKOJ MOXKHO
BKJIIOYATh, HAllpUMep, CO0aK, HAXOASIMXCSl Ha BHYTPEHHE! LEHTPaJbHON JIMHUM TpaHulbl KBapTana. He
PEKOMEH/IYeTCsl 3aHOCUTD B TaKOi MPOTOKOJI CO0aK, KOTOPBIX Bbl 3aCTaBUJIM U3MEHUTH CBOE HalpaBlIeHHE
NepeiBIKEeHNs], YTOObI OHU NMONAJX B MPEfiesibl TPaHuL] 3TOro KBapTaja, TaK KakK 3TO UCKa3UT pe3yJbTaThl.

IIpn nopcuere cob6ak HEOOXOAMMO MPOXOAUTb KAKAYIO YJMIY LENUKOM, CUMTasl Ka KAyl YBHUAECHHYIO
cobaKky (XOTs MHOIJa MOXKHO BHJETh CUTYalLMIO MO BCEH JyIMHEe OOKOBOW YJMLpI, AaKe HE MPOXOAs ee
neaukoM). Lenb cocTout B TOM, 4TOOBI MPOBOAUTH MOACYETHI KAK MOXKHO TIATeIbHee, 3aris/iblBasl B
CKPbITbIE Ha NEPBbII B3rJIsA MECTa (HalPpUMEp, MOl aBTOMOOWUJIIN, B KAHAJIM3ALMIO), IPU 3TOM OCTAaBasCh B
pamkax pasymHoro. C Bujy co6aku OObIYHO OTJIMYAIOTCS MeX/y co00i M HaXOoAsTCs APYT OT Apyra Ha
JIOCTaTOYHOM PAcCCTOSIHUM, YTO MO3BOJISIET M30€XKaTh MX MOBTOPHOrO MojicyeTa. [IBUrasicb ¢ yMepeHHoi
CKOPOCTBIO MO OJJHOMY KBapTally, Bbl TaK>Ke€ CMOXKETE CHU3UTh BEPOSITHOCTh MIOBTOPHOTO TOJICUETa OIHOM
1 TOW K€ COOaKMU.

CrnepyeT NOMHUTb O TOM, YTO €CTb BEPOSITHOCTb YNMYCTUTb HECKOJIbLKO COOAK, €CIM OHU CBEPHYT 3a yrod
WA BBIAyT 3a TpaHULbI KBapTaja. Tem He MeHee, B CpefHEM, 3TO HE OTPa3WUTCs Ha MoKa3aTessix
YUCJIEHHOCTH CO0aK, TaK KakK 3TO KOJMYECTBO KOMIMEHCHUPYIOT co0aKky, MpUUIEALINe B HCCIEAyeMbli
kBapTai. [Ipu nopgcyere HEOOXOAMMO ABUraThCsl TUXO M HE3aMETHO, TaK KaK Bbl MOXKETe HalyraTh cobax,
B pe3yJibTaTe 4ero oHu yoeryT. Eciu cyliecTByeT BEpOsITHOCTb TOrO, YTO cobaka MOXKeT ybexkaTb, Korja
Bbl MOJOHAETEe K Hell Onmxke, cleyeT 3ammucaTb KaTeropuu cobak (HampuMep, Mol W BO3pacT), Kak
«HEU3BECTHBIE».

B HekoTOpBbIX KBapTalax MOTYT HaXOUTbCS OTKPbITbIE OOILIECTBEHHbIE TEPPUTOPUH, TaKUe KaK MapKu
nnm nycteipu. Kak npasuno, Takue Tepputopun 3pdekTrBHee NMpocMaTpuBaTh ¢ 0030pHON IUIOLIAJKA
WA TIEIIKOM, B MPOTMBHOM Cllyyae, MOXHO HCIOJb30BaTh IMpHUJIErarolye nepecedenus: jopor. [Isa
YeJioBeKa MOT'YT IBUTaThCs MapajulesbHO JIPYT APYTy Ha paccTOsHUM, O6Jlarofapsl yemy, 1o KpaitHeil Mepe,
OJIMH U3 HMX BCErJa CMOXKET BUJIETb TY COOAKY, KOTOPYIO HE CMOT YBUJETH Ipyroi. Yenosek, MaylMil Ha
[JIaBHOH CTOPOHE JIOPOTH, CYMTAET M 3aMUChIBACT KaXK/yI0 YBUJICHHYIO cO0aKy (Ha pacCTOSIHMM OT IPYroro
CUMTAIOLLIErO YeJIoBEKa). BTOpoil CYMTarOLMil MOXET 3BaTh NEPBOro, KOTAa €CTh BEPOSITHOCTb TOTO, YTO
HEKOTOpbIE COOAKM HAXOASTCA B IJIOXO NPOCMaTpUMBAEMbIX MeCTax. B KOHLE KaKaoWl Takod JOporu
CUMTAIOILIMIA HA TIJIaBHOM CTOPOHE, pa3BOPAYMBAETCS W HUMAET TOW XK€ JI0porol oOpaTHO, a BTOPOIi
CUYMTAIOLIMI TIEPEXOANUT Ha APYI'YI0 CTOPOHY, KOTOpas Tenepb CTAaHOBUTCS TNIaBHOH. DTOT BTOPOI 3aTeM
CUYMTAET U 3aMUChbIBaeT MOKa3aTeslM Ha BTOPOIi Iopore, B TO BpeMsi KaK NepBblil CYUTAIOLINIA OTMEYaeT, Iyie
3aKaHyMBaeTCs TpaHMLa TMoOcJefHell JOpPOrM U ONdTh MpeAyNnpexjgaeT O BO3MOXKHBIX IIJIOXO
NpocMaTpUBaeMbIX MecTax. Eciau 3ByKoBasi KOMMYHHUKaIMs MEX/y TakKUMH JIIOAbMHU NpoOJieMaTHyHa,
MO>KHO NeperoBapuBaThCsl B MOMEHT, KOI/Ja OfJMH CYMTAIOLIMI MPOXOAUT MUMO JIPYrOro B KOHILE Kaxjon
foporu. DTOT Mpolecc MOBTOpsieTCs JO TeX Mop, MokKa He oxBaueHa Bcsi Tepputopusi. Ha puc. 6
CXEMaTUYHO MOKa3aH TaKoi MPOTOKOJI.
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Figure 6. Diagram showing adjacent strip transect method of counting with two observers.

Calculating the number of roaming dogs from the count

This section explains two methods of calculating the estimated total number of dogs in the region from the
number of dogs counted in the sample: using the sampling fraction and using covariates.

Estimating the total using the sampling fraction

One way to estimate the total number of dogs roaming in the city at the time the counts were conducted is
to divide the total number of dogs counted in the sample blocks by the sampling fraction. Because the
sample blocks were randomly selected with equal probability, the estimate is unbiased. That means that if
we repeated the sampling and counting process frequently we would get the right answer on average. So for
example if the city was covered by 200 blocks and roaming dogs were counted in a random sample of 20
of those blocks, the estimate would be the number of dogs counted divided by 20/200 (or 10 times the
total count), see annex 1 for a worked example.

Note that the above method does not use the area of the selected blocks or the area of the city in its
calculation of the number of roaming dogs. Area is a possible ‘covariate’ as discussed later but tends to
correlate poorly with roaming dog numbers (street length within a block, for example, tends to correlate
more closely to the number of roaming dogs in the block). Calculating the number of roaming dogs per unit
area within the sample blocks and then multiplying by the area of the city does not give an unbiased
estimate, unless the chance of selecting a block is proportional to its area, and hence is not recommended.
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Puc.6 /Juapamma nooctemos8 ¢ npumepom UCNOAbIOBAHUSA MeMO0aA RNPUNEAIOUUX
nepece4eHuli 00poz 08yMs HAOAO0AMeENAMU.

Berunciaenne KOJn4ecTBa OPOasa4Inx CO0aK C Y4E€TOM IMOKAa3aTrejien

B 3TOM pazpene onuchIBatOTCS JjBa METOAA BbIYMCIIEHMS NMPUMEPHbIX MOKa3aTesell KOJMyecTBa
cobak B 00JIaCTH MO yucay coOaK B BbIOOpPKE: C MOMOILIBIO MEPEMEHHON BHIOOPOYHON 10/M U C
UCIOJIb30BaHMEM KOBapUAHTHbIX.

OueHka o0IMX MoKa3aresiell BBIOOPKU

OpHuM U3 cnoco0OB OLEHKM OOLLIEro KoJimyecTBa O€3[OMHBIX CO0AaK B TOpPOJE SIBISIETCS
pasfesieHue oOLIEero KoMM4yecTBa co06ak, NOCUMTAHHbIX B BbIOPAHHOM KBapTajie, Ha MEPEMEHHYIO
BbIOOPOYHOIT 1osM. Tak Kak BbIOOpKA KBapTalOB MPOM3BOJIbHAS M UMEET PABHYIO BEPOSITHOCTb,
OHA HE MOBJMSAET HAa NPUOJM3UTEJIBHbIE PACYEThl. DTO O3HAYAET, YTO €CJIM 4YacTO MOBTOPSTHb
npolecc BbIOOpa U MOJCYETA, B CPEJHEM MbI MOJYYUM MPABUIIbHBIA pe3ynbTaT. Tak, Hanpumep,
eciu B ropope 200 KBapTajoB, a KOJMYECTBO OpOAsYMX COOaK MNOACUMTAIM B CIIy4ailHOI
BbIOOpKe 13 20 KBapTanoB, NpUOIM3UTESbHbIE TOKa3aTean OYyT PABHATHCS YMCTY MOCUUTAHHbBIX
co0ax, fiesienHoMy Ha 20/200 (uymm o61uee yncino yMHOKUTH Ha 10), cM. npumep Ha puc. 1.

OO6paTtuTe BHUMaHKUE, YTO IaHHBII METOJl HE MCMOJBL3YIOT B BLIOPAHHBLIX KBapTallaX WM paiioHax
ropojia MpHU BBIYMCJICHUM KOJIMYEeCTBA Opofsunx co6ak. Bo3MOXKHO pailoH «KOBapHaHTHBIN», O
yeM Oy/IeT HAMMCAHO HUKE, HO B HEM TSXKEJIO YCTAHOBUTH COOTHOILLEHUE Yncia Ge3[IOMHBIX cO0aK
(Hanpumep, OT JUIMHbI yJUIL, B KBapTaje, KaK MPaBWIo, OOJbIIE 3aBUCUT KOJIMYECTBO OPOASTIMX
cobak B kBapraie). [logcunTaB KOIMYECTBO OpOAsSUMX COOAK HA €IMHULYY IJIOUIAM B OIHOM
BBIOpDAHHOM KBapTajie, a 3aTeM YMHOXMWB 3TO YKCJIO HA TEPPUTOPUIO TOPOfa, Bbl HE MOJYyUUTE
OOBEKTUBHYIO OLIEHKY. Takyl OLIEHKY MOKHO MOJIyYUTh TOJIbKO, KOrjja BbIOOpKA KBapTalia
NPOMNOPLMOHANBHA €ro MJIOLIA/IN, TOITOMY Mbl HE PEKOMEHYEM TaKO MOJICYET.
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Obviously any one count will not give exactly the right total
number of roaming dogs, but you can estimate how close it
is likely to be to the true total by using the sample counts to
calculate the standard deviation of the estimate. This is
calculated from a measure of the spread of the counts | 4 The mean of the sample counts is
(called the variance) and the sample size; hence it takes into the total number of dogs counted in
account how much the number of dogs varies from block to the selected blocks divided by the
block and the number of sample blocks chosen to count in. number of selected blocks.

See box 1 and the worked example in annex 1 for how to | 2- The variance of the sample counts

calculate the standard deviation of the estimate. is the average of the squared
difference between the counts and

. their mean value.
For a sample of 20 blocks or more the estimate has less 5 The ceandavd deviation itk

thaq a 5% chance of being more than about twg s.tandard counts is the square root of the
deviations away from the correct answer?. This is often variance.
quoted in terms of 95% confidence intervals, where the 4. An estimate of the standard
estimated number of dogs for the region is followed by that deviation of the average count is
estimated number minus two times its standard deviation e
and plus two times its standard deviation. This means that e
o : - of the sample size.

you can be 95% certain that the true number of roaming

. L . . 5. In order to get the standard
dogs lies .bet\./veen those limits. This calcullat|on is actually e e dnumbar
conservative in that it assumes the sample is drawn from an of dogs in the city the standard
infinite number of blocks whereas the number of blocks deviation of the average count is
covering the city is finite, so any sample goes part way to a

BOX 1
Calculating the standard deviation of
the estimate:

multiplied by the total number of
complete census. It also assumes a simple random sample blocks.
was taken whereas the recommended sampling method

. . . See also worked example in annex 1.
ensures a more even spread across the city, which will

reduce the effect of any trends in roaming dog density across
the city. In other words the estimate should be at least as
accurate as the standard deviation calculation suggests.

Estimating the total using covariates

The alternative approach to calculating the total number of dogs roaming in the region is to relate the
sample counts to one or more covariates. These are variables that are related to the number of dogs in
some way, for example the number of houses or number of people living in each block. Such information
may be available if it is possible to sample wards or boroughs rather than a pattern of blocks based on a
road map. This information has to be available for every ward, not just the sample wards. The counts and
covariate values in the sample wards are used to calculate a regression estimator; the counts in the sample
wards are ‘regressed’ on the covariate values in those wards. We might expect the effect of a chosen
covariate on the count to be linear - thus doubling the covariate value should double its effect on the count
(e.g. double the people leads to double the number of roaming dogs). However this need not be the case
and qualitative variables can also be introduced into the regression equation, for example the presence or
absence of an abattoir in the ward. The resulting regression equation is then used to predict the number of
dogs roaming in each of the wards that were not selected as part of the sample, which therefore produces a
distribution of roaming dog numbers over the city and a total number for the city.

The theory of regression estimators is beyond the scope of this document and our experience with using this
approach is currently limited. There are, however, many potential advantages to using this method. These
include: producing an estimate of how the number of dogs varies across the region (spatial distribution);
improving the accuracy of the estimate; and revealing relationships that might be relevant to the
intervention. As an aid to using the approach with real count data and testing it on simulated data, the
following link can be used to download software that we have written for calculating regression estimates
under various assumptions: www.conservationresearch.co.uk (click on the ‘straydog’ link). The installation
includes a guide on using the software.

2 The exact value to be used to calculate the 95% confidence interval is called the “t-statistic’ and depends on the sample size (the number of
blocks you have counted in). Annex 2 provides a table of t-statistic values listed against sample size.
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Bask.is

O4eBuUHO, YTO MH0O0E BLIYUCICHUE HE CMOXKET AaTh TOYHOE 00llee KOJIMYecTBO Oposaunx cobak. OgHako
Bbl MOXKETe MOJY4YUTh [AOBOJLHO NMPaBWIBHBIA pe3ysbTaT, MOCYUTAB CTAHAAPTHOE OTKJIOHEHUE OLEHKU B
BbIOOpKe. Takoe OTKIIOHEHHE MOKHO paccuuMTaTb, B35B [MANa30H OTKJIOHEHWH Moka3aTeseill (Tak
Ha3bIBaeMYIO JIUCIEPCUI0) U pa3Mep BbIOOpKH. Takum o6pa3oM, MpU pacyeTax YUUTBHIBAIOT KOJMYECTBO
BbIOpaHHbIX KBapTaJOB M M3MEHEHMs MOoKa3aTesedl YMCIEHHOCTH cOoOak OT KBapTana K KeapTany. CM.
KOJIOHKY 1 ¥ mpuMep TOro, Kak BbIYUCIIUTE CTaHIAPTHOE OTKJIOHEHUE OLIEHKN B MPUIJIOXKEHUH 1.

ITpu BbiGOpKe 13 20 KBapTanoB U GoJjee, MPUOIM3UTENLHbIE PACUEThl UMEIOT MeHee 5% BepOsSITHOCTU
CTaHJIAPTHBIX OTKJOHEHWI1 OT MPaBUJILHOIO pe3ysbTaTa’. Takue uupbl 4aCTO NMPUBOAAT UCXofs U3 95%
AOBepUTEJbHOro MHTepBaia. [IpubnusurtenbHble pacyeTbl YUCIEHHOCTH COOAaK B PErMOHE CUMTAIOT MO
¢hopMmyne: paccuMTaHHOE 4YMCJIO MUHYC €ro JIBOMHOE CTaHapTHOE OTKJIOHEHWE IJIIOC €ro JBOWHOe
CTaHIapTHOE OTKJIOHEHHE. DTO O03HAYaeT, YTO Bbl MOXeTe ObITb Ha 95% yBepeHbl B TOM, YTO TOYHOE
yucao Opofsunx cobGaK HAaXOfUTCS B 3TUX Mpefieiax. Takoil MofgcyeT Ha caMoM Jfielie SBJsieTCs
NpefiBapuUTEIIbHBIM U MPEANoJaraeT MojcyeT BbIOOPKM U3 GECKOHEYHOro yncia kBapTajaoB. O HaKo 4ncio
KBapTaJIOB KOHEUHOEe, Tak Kak Jro0asi BbIOOPKA OXBaTbIBaeT Bech cOOp AaHHbIX. HeobxoguMo TakKe
NPOBECTH HE MPOCTO TPOU3BOJIbHYIO BBIOOPKY, a Takylo, KOTopas MoKa3blBaja Obl paBHOMEpPHOE
pacripefiesieHde cobak MO BCeMy TOpofly. DTO MO3BOJUT CHU3UTH BJMSHME JIIOObIX TEHJICHUMI Ha
IUIOTHOCTh KOJIMYECTBA OpOfiTuMX cobak BO BCeM ropojie. [IpyruMu ciioBaMH, pacueTbl [OJIKHbI ObITh
HACTOJILKO TOYHBI, HACKOJILKO 3TO MPEANoiaraeT CTaHAapTHBIIA pacyeT OTKJIOHEHHUH.

O1eHka 00X KOBAPHAHTHBIX MOKa3aTelIel

B kauvecTBe anbTepHaTHUBBI, TMPU pacyeTe OOIEro KoinyecTBa OE3OMHBIX COOAaK B PErMOHE MOXKHO
WCTONB30BaTh METOJ] COOTHOILUEHUs] MoKa3aTesedl BbIOOPKM C OfHUM WJM 6ojiee KOBapUaHTHBIMU. DTO
nepeMeHHble, KOTOpble BIMSIOT Ha KOJIMYECTBO coOak, HampuMep, YUCIO JIOMOB WM YHCJIO JIIOfel,
>KMBYILIMX B KaXJioM KBaprane. IIpu BbIOOpe ropojcKoro okpyra wiv paiioHa HEOOXOJUMMO pacroJiaraTb
TakoW MH(popMalueil ysl TOro, YToObl COCTABUTH MPEACTABIEHNE O MPUMEPHOM KBapTaje He TOJbKO Ha
OCHOBE JIOPOKHOM KapThl. Takast uHpopMaiusi JOIXKHA ObITh U3BECTHA MO KaXKIOMYy OKPYTY, a HE TOJIbKO
OKpYyry, B3siToMy ansi BblOOpkM. Iloka3zaTeqn M KoBapMaHTHble 3HAa4YeHMs] B BBIOPAHHBIX OKpYyrax
UCTIONB3YIOT I pacyeTa oleHKu perpeccun. KoadduumeHT perpeccun B Takux OKpyrax BbIYUCISIOT Ha
OCHOBE KOBApUAaHTHBbIX 3HayeHuil. Pe3ynbTar BbIOpaHHOI KOBAapMaHTHOI, BEpPOSTHEE BCEro, OyJeT
JIMHEMHBIM, - TakuM OOpa3oM, y/JBaWBaHWE KOBAPMAHTHOM 3HAYEHUs TpPUBEET K Y/BAaUBAHUIO €ro
pe3yJbTaToB (HampuMep, yjBaMBaHHE KOJMYECTBA JIIOfIeN NPHUBOAUT K YyJABaMBaHUIO YHCla OpPOASUMX
cobak). OfHaKo Takue pe3yJbTaThl He SIBISIOTCS OKOHYATeJbHbIMUA. B ypaBHeHMWe perpeccuyd MOXKHO
Tak>Ke BKJIH0YaTh KaUeCTBEHHbIE NMEPEMEHHbIE, TaKhe HAlpUMep, KaK HaJIMYUe WM OTCYTCTBHE OGONHU B
okpyre. B pe3ynbrare, ypaBHEHHE PErpeccuM UCIONb3YIOT JIsi IPOTHO3UPOBAHMUSI KOJIMYECTBA OE3I0MHBIX
co0aK B KaX/OM W3 HEBbIOpaHHBIX OKPYIOB, ISl TOrO, 4YTOObI MOKa3aTb NPUMEPHYIO CHTYyalUIO
pacnpocTpaHeHus: 0e310MHBIX COOaK BO BCEM rOPOJIE.

Teopust perpeccum nokaszarejeil BBLIXOAUT 3a PaMKWM OSTOr0 JOKYMEHTa, MO3TOMY Hall OIMbIT
MCMOJIL30BaHMsI 3TOTO MOAXO/a B HacTosiiee BpeMsi orpanryeH. OffHaKo B UCNOJBL30BAHUM 3TOTO METOfIA
CYLIECTBYET MHOI'O BO3MOXHBIX NpeumyliecTB. K HUM OTHOCSTCS: MpUOIN3UTENbHAS OLEHKA TOro, Kak
KOJIMYECTBO CO0aK MEHSIeTCSl B 3aBMCMMOCTM OT perMoHa (IPOCTPAaHCTBEHHOE pacrpefesieHue);
NOBBILIEHHE TOYHOCTH OLEHKM M BBISIBICHMSI CBSI3€il, KOTOpbIE MOIYT MMETb OTHOLUEHHE K MpoLeccy
nojicyeTa. Bel MoXeTe onpo6oBaTh TaKOW MOXOJ, UCIOJbL3Ysl PealbHbIE IAHHbIE U NPOBE/s NPOBEPKY Ha
MOJIeNbHBIX JIaHHBIX, NPOWAS MO CcChlIKe Www.conservationresearch.co.uk. TaM MOXHO cKayaThb
nporpaMMHoe oGecreueHne, KOTOpoe Mbl HAmUCaliM JJIsl pacyeTa OLEHKW Perpeccud TNpH Pa3iIMyHbIX
floNyLeHusIX: (HaXKMUTE Ha CCbUIKY 'straydog"). YcTaHOBKa BKIIOYaeT B ce0sl PYKOBOACTBO IO
MCTOJIL30BAHMIO TIPOTPAMMHOT0 00eCHeUeHUS .

Koaonka 1
Pacuem cmanoapmmnoz0 omKkA0OHeHUS OYeHKU:

1. Cpeonioro eeauvuny paccyumviearom max: ooujee Koauiecmeo coOax, NOCYUMAHHBLX 6
8bLOPAHHOM K8apmasne HeoOdXo0UuUMo nodeaumsb HA KOAULECHIB0 BbLOPAHHBLX KBAPMAA08.

2. Mucnepcusa nokasameaneili 8bl0OPKU ABAAEMCA CPeOHell 8eAUYUHOI Keéadpama pasHocmu
MeNHCOY NOKA3AMEAAMU U UX CPEOHUM SHAEHUEM.

3. Cmanoapmnoe omxaoHeHUe — IMO KE8AOPAMHDBLI KOPEHb U3 OUCHepCcUll.

4. Ioxaszamenv cmam)apmnozo OMKAOHEeHUA cpet)uezo uucaa - Imo cmam)apmnoe
OMKJAOHEHUe no:caaameﬂeii, denennoe Ha lcea()pamnbtﬁ KOpeHb om Koauiecmaea Gblﬁopku.

5. Mdaa moeo umobbl noayiums cmamoapmHoe OMKAOHEHUe 8blOOPKU coOak 8 z20pode,
cmanoapmuoe OmMKJAOHEeHUe CPeOHUX NoKa3ameneli YMHONcAeM HA 00ujee KOAUHECMBO
Keapmanos.

*TouHoe 3HaueHHue Npu pacyeTe 95% J0BEPUTENHHOTO MHTEPBANA HA3LIBAETCS! «t-CTATUCTUKON» U 3aBUCUT OT
pa3Mepa BbIOOPKH (YKCIIO MOCUMTAHHBIX KBAapTaNoB). B npuioxkeHnu 2 npuBopuTcs Tabnma t-CTaTUCTHUECKUX
3HAYEHUI, yKa3aHHBIX HAPOTUB pa3Mepa BEIOOPKH.



Bag‘ius

Dogs not roaming at the time of the count

A block may contain dogs that do sometimes join the roaming population but at the time of the count are
on private property. If the survey is intended to provide an estimate of roaming dog density at the time of
the count, purely as one evaluation measure, then failing to include such dogs does not matter. For
planning an intervention, however, an estimate of the total number of roaming dogs, and the proportion that
are owned, is required.

We suggest the use of questionnaire surveys to estimate the number of roaming dogs not included in the
counts (and to obtain the other types of information required for planning). Owners are asked to identify
dogs that have access to the street and at what times these dogs roam. The survey responses can be used
to estimate how many dogs were not counted because, although they roam, they were on private property
at the time of the counts. They can also be used to estimate what percentage of the dogs counted on the
streets are owned.

When questionnaire surveys are used, areas such as car parks, factories and temple grounds can be
included either in the sampling framework of the questionnaire survey or in the counts. Where there is easy
access to an area such as a car park we suggest it should be included in the counts — a guard or caretaker
will usually be willing to help in assessing the number of dogs currently within the area.

If the resources for a questionnaire survey are lacking, it is possible to use another method to estimate how
many dogs are not visible at the time of the count, called a sight-resight experiment. The simplest
approach is to identify a number of the dogs seen during the first count (by recording descriptions or by
taking digital photographs) and then record what percentage of those dogs are seen during a second count
of the same block. Note that it is not necessary to identify all the dogs seen on the first count, only a
sample of the most distinctive. Thus the method is quick and simple, which is important if resources are
limited. The percentage of the identified dogs not seen on the second count provides an estimate of the
percentage of dogs that are not visible on any one count. For example, on day one you see 45 dogs in a
block and you identify and make records of 20 of the most distinctive. When you return and count the
same block on the second day you only see 15 (15/20 x 100 = 75%) of those 20 identified dogs. This
suggests that on any one count you only see 75% of the roaming dogs that live in that block and, if you
searched thoroughly, you can assume that this is because the other 25% were on private property at that
time. Hence for the block where you counted 45 dogs, you can estimate there were another 15 dogs on
private property at the time of counting and hence a total population of 60 roaming dogs.

However, this experiment only works if a number of assumptions hold. One of the assumptions is that
search effort was equal during both counts, which should present no difficulty. However another
assumption is that all dogs that roam in the block are equally likely to be seen on your count, which clearly
fails if, for example, some only roam occasionally at the time of the counts and others roam nearly all the
time. There are ways of reducing that effect but they require a longer sequence of counts over several days,
which is time-consuming and increases the risk of including dogs that migrate into the block from adjacent
blocks, hence leading to an inflated estimate of the total population size.

The loss of some of the identified dogs to adjacent blocks by the time of the second count may mean that
too few are seen on the second count. One way to reduce that effect would be to extend the search to the
adjacent blocks but again that would be time-consuming and it is not known how far the search would
need to be extended. Another approach is to use a third count to estimate simultaneously the percentage of
roaming dogs seen and the percentage that remain within the block from one count to the next. A
‘SightResight’ program can be downloaded from the ‘straydog’ link on www.conservationresearch.co.uk to
calculate those estimates. It assumes however that identified dogs leaving the block do not return before
the third count — continuous mixing across boundaries will still result in an underestimate of the fraction of
roaming dogs seen. In summary, the use of sight-resight methods may give an under or overestimate of the
fraction of roaming dogs seen and it is generally more useful if the direction of any likely error is known.
(Note: if a sample of distinctive dogs is identified it would be worth retaining those records carefully
because they could be used over much longer intervals to estimate the survival of roaming dogs).
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HeyurenHsie opoasgumne cO6aKm

B kBaprasie MOryT ObITH CO6aKM, KOTOPbIE UHOT/A MPUCOEAUHSIOTCSI K HACENIEHUI0 OpofsTunx cobak, HO B
MOMEHT TMOfICYETa HAXOASITCd B YacTHOM CcOOCTBEHHOCTM. Ecam 1uenbio 0030pa  sBISETCA
NpUOIU3UTENbHBIM pacyeT MIOTHOCTH HacejieHuss Oe3MOMHBbIX COOaK HA MOMEHT WX OLEHKH, KOTOPBIM
UCTIONB3YIOT UCKITIOUYUTENBHO B KAUYECTBE KPUTEPUS OLIEHKU, TO HEBO3MOXKHOCTb MOCYUTATh TaKUX COOAK
He OTOOpa3uTCsl Ha TOYHOCTH pe3yibTaTa. OfHaKo, /s MIAHUPOBAHUS JIEHCTBUI MO peryJiupoBaHUIO
YHUCJIEHHOCTU Oe3OMHBIX COOaK Ba’KHA OIIEHKAa OOIIEero KoJM4yecTBa Opofsyux cobak, B TOM YUCTE U
KOJIMYECTBO COOaK C BIIAJIENbLAMU.

Mpbl mpepyiaraeM UCHOJB30BAaTh AHKETUPOBAHME i1 OLEHKM KOJMYECTBa Opofsuux cobak, He
BKJIIOYEHHBIX B TMoAcueT (M [Jsl MOJy4YeHWs [JpYrux BUJOB HMH(OPMALUU, HEOOXOAUMON s
MJIAaHUPOBaHus). Y BIIAJICNIBLEB TaKMX COOAK CIAEAYET y3HATh O TOM, KaK BBITJIAAAT UX COOAKU M B KaKOe
BpeMsi OHU OOBIYHO TYJSIIOT N0 yiuuaMm. OTBETbl MOXKHO KCHOJB30BATH JIS OLEHKU HEYUYTEHHbIX CO0aK,
MOTOMY 4YTO, XOTSI OHU U OPOAST OOBIYHO, OHM MOTYT HAXOAUTHLCS Ha YACTHOW TEPPUTOPUU BO BpeMs
nozacueTa. Takue OTBEThI TaKxKe MOKHO MCIOJIb30BATh ISl TOTO, YTOOBI BHICUMTATH KaKOH MPOLEHT co6ak
Ha YJULIE NPUHAJICKUT BIIAJEIbIaM.

Bo Bpemsi aHKeTMpOBaHUS TaKue€ TEPPUTOPUU, KAK ABTOCTOSHKM, 3aBO[bl U YYACTKM BOKPYI XpamoB
MOKHO BKJIFOUYMTBH JIMOO B OCHOBY BBIOOPKH, JIMOO B pacyeTbl. MbI NMpeinaraeM BKIIOYATb B PacyeThbl
Takue TePPUTOPUH, K KOTOPbIM MOXHO JIETKO MOAONTH, KaK HalpuMep, aBTOCTOSHKU. OXpaHHUKHU WA
CTOPOXKU, KaK IPABUJIO, BCET/IA TOTOBBI IOMOYb B OLEHKE KOJIMUYECTBA COOAK B TAKUX MECTAX.

Ecnu g aHKeTHOro onpoca He XBaTaeT JOCTATOYHBIX PECYPCOB, MOXKHO MCHOJIb30BaTh APYTON METOf AJIst
OLICHKM HEYUYTEHHbIX C00aK, KOTOpBbIl Ha3bIBAlOT METOJ «CMeHa BHAa». CaMblili TPOCTON MOAXO[
3aKJIIOYaeTCs] B OMNpeJieIeHH KOJIMYecTBa cOOaK NpU MEepBOM MojcuyeTe (MO 3amucHh OMMCAHUS WU
upoBbIM (poTorpacdusiM). 3aTeM HEOOXOAMMO 3aIMucaTh, KaKoil MPOLEHT COCTABISIOT 3THU COOAKH MpU
BTOPOM MOJICYETE B TOM K€ KBapTaje. O6paTuTe BHUMAHHUE, YTO HET HEOOXOMMOCTH UIEHTU(DULMPOBATh
BCeX C00aK, yBMICHHbIX NPHU MEPBHIX MOJICYETAaX, a TOJNBKO HauboJjiee XapakTepHbIX M3 HUX. Takum
00pa3oM, MeTOf] SIBJIsIeTCs ObICTPBIM M MTPOCTBIM, YTO OYEHb BAaXKHO, €CJIU CPEJICTBA OrpaHnyeHsbl. [TponeHT
c00aK, KOTOPbIX HE ObIIO BO BPEMsl BTOPBIX MOJCYETOB, MO3BOJISIET OLUEHUTh MPUOIU3UTENbHBIN MPOLEHT
cobaK, KOTOpbIX He Oy/JeT U BO BpeMs clefylolux nojcyeToB. Hanpumep, 3a ofiuH JieHb Bbl yBUeaH 45
cobak B KBapTaje, M Bbl onpefenuan W 3amucanu 20 Haubosiee XapakTepHbIX W3 Hux. Korma Bbl
BO3Bpall[aeTeCh U CUATAETE B TOM K€ KBapTaje Ha BTOPOH JieHb, Bbl BuguTe Tonbko 15 (15/20 x 100 =
75%) u3 tex 20 cobak. DTO 03HAYAET, YTO BO BpeMsl JIIOOBIX BaIIMX MOJCYETOB Bbl BUAUTE TOJLKO 75%
BCceX OpofsunMx cobak, KOTOpble XMBYT B 3TOM KBapTajie. VM eciam Obl McKanmu TIIaTeJbHEE, Bbl Obl
MOHSIIM, YTO 3TO MOTOMY, 4YTO Jpyrue 25% B 3TO BpeMs HaXO[WJIUChb B YaCTHOH COOCTBEHHOCTH.
CrnenoBaTesibHO, B KBapTaje, B KOTOPOM Bbl HacuuTanu 45 cobak, BO BpeMsl MOJICYETOB MOTJIO ObIThH ellle
npuMepHo 15 cobak Ha YaCTHBIX TEPPUTOPUSIX U, CIEOBATEILHO, OOIIAsl YACICHHOCTh OPOASYUX COGaK
coctaisieT 60.

Tem He MeHee, 3TOT METOfl paboTaeT TONBKO MPU ONPEETCHHBIX YCI0BUsIX. OIHUM U3 YCJIOBUN SIBISETCS
TO, YTO MOJICYETHI HEOOXOAUMO MPOBOUTH OJUHAKOBO, YTO HE JOJIXKHO BbI3bIBATH HUKAKUX TPYAHOCTEN.
OpHako erle OfHUM YCJIOBUEM SIBJISIETCSI TO, UTO B BALM MOACYETHI IOJKHBI IONACTh NPUOIU3UTEILHO BCE
Oponsiurie cob6aku kBapTaja. MeToj He MOKaXeT BEPHbIX Pe3ylbTaTOB, €CJM, HANpUMeEp, HEKOTOphIe
c00aKy TyJsSIIOT B 3TOM KBapTaJje TOJIBLKO BO BpeMsl MOACYUeTa, a ipyrue — noutu Bce Bpemsi. EcTb crnoco6bl
MPEeNOTBPAIICHUS] TAKOI CUTyaluu, HO OHU TPeOYIOT GOJIblIe MOCAEOBATENbHBIX MOJCYETOB B TEUEHUE
HECKOJIbKUX JIHeH. DTO MOXKET OTHSTb MHOIO BPEMEHU U YBEJIMUYUTH PUCK MOAcCYeTa cobak, KOTOpbIe
NpULJIM K3 COCEJHMX KBapTajoB. YUTO, B CBOIW oOuYepelb, NPUBEJAET K 3aBbILIEHHOW OLEHKE BCEil
YUCJIEHHOCTH HaCEeJICHUSI.

Ecnu BO Bpemsi mpoBefieHns] BTOPOro MOjIcYeTa HEKOTOpble COOAKM MEpellii B COCEIHME KBapTaJbl, 3TO
MOXKET ObITb NPUYMHON YMEHbLIEHUSI UX KojauyecTBa. YUTOObI MPOBEPUTH NPaBUJILHOCTb 3TOrO
MPENNOJIOKEHHUsI, MOXKHO paclpoCTPaHUThL MOMCKM Ha cocefiHue KBapTanbl. Ho omsiTe ke, aTo 3afiMeT
MHOT'O BPEMEHHM W HEU3BECTHO, HACKOJIBKO CJIElyeT PacLIMPUTh 3TU MOUCKU. MOXKHO BOCMOJIb30BAThCS
APYT'MM METOJIOM, M TPOBECTH TPETHil MOJICYET, KOTOPBII OJHOBPEMEHHO OMNPEAENIUT MPOLEHT YYTEHHbIX
Opoasuux cobak M MPOLEHT coOaK, KOTOPbIE OCTAIOTCS B MpefieNiax KBapTaja BO BpPeMs BCEX IMOJICYETOB.
s Takux pacueToB MO ccbUiKe «straydog» Ha www.conservationresearch.co.uk MOXKHO cKaydaTb
nporpamMmy "Cmena Bupia". OffHaKo, MOXKHO TPEANONOXUTh, YTO cO0aku, KOTOpble NEPEXOfsT B ipyrue
KBapTaJibl, HE BO3BPALLAIOTCS NEPe] TPETbUM MOACYETOM. Takoi NOCTOSHHbINA Mepexof] co0aK U3 OfHUX
KBapTaJjoB B Jipyrue OyAeT MO-NMpPe>KHEMY NPUBOAUTH K TOMY, YTO 4acTb OpOASYMX COOaK OCTaHeTCs
HeyuyTeHHOH. TakuM 00pa3oM, UCNOJIb30BaHNE METOJla «CMEHa BUJja» MOXET NMPHUBECTH KaK K HEeJoYeTy,
Tak M 3aBBbIIIEHUIO NOKa3aTenell Opofsuux co0aKk, M, Kak MPaBWIIO, JIydlle BCEro BBISICHUTb MPUYMHY
BO3MOXHOI ommOku 3apaHee. (IIpumeuyanue: ecam yxKe ecTb BbIOOpKa cO0ak, KOTOpbIE€ TOYHO
BCTPEYaIOTCs B 3TOM KBapTalle, CIelyeT COXPAHUTb 3TH 3alKCH, TaK KaK UX MOXKHO MCIHOJb30BaTh Yepe3
HEKOTOpPOE BpeMsl J1JIsl OUEHKH BBKMBAEMOCTH OpOJITYMX COOaK).
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Monitoring once the intervention has begun

Counting once the intervention has begun

Once an intervention has begun, the number of roaming dogs can be monitored using the counting methods
described. The section ‘From indicator counts to evaluation’ explains how indicator counts can be used for
monitoring and evaluation once an intervention has begun. Counts suitable for estimating the total
population are likely to take too long to repeat every year. However, they could be repeated after a number
of years to reveal in detail how the population has changed. In the intervening years, a limited count can
be repeated more frequently in selected blocks. The selected blocks would ideally include both those that
are covered by the intervention and those that are yet to be reached by the intervention.

Marking once the intervention has begun

Once intervention has begun there is also the potential to mark a sample of dogs and, with limited extra
effort, obtain various types of information, depending on the type of marks applied (temporary or
permanent, and whether they allow individual identification) and the type of intervention (owned dogs or
roaming dogs collected from and returned to the street).

There is extensive literature on the analysis of mark-recapture data and here we have done no more than
offer a few suggestions appropriate to the roaming dog situation. Clearly it is valuable to know what
percentage of roaming dogs have been processed by the intervention as it proceeds and to be able to
distinguish dogs that have been processed from those that have not, both to compare their welfare status
and to try to see whether there is a difference between the type of dogs that are being collected and those
that are not.

Monitoring interventions where owners bring their dogs

A number of papers (for example, Matter et al ® and Kayali et al¥) describe a method for estimating
numbers of unowned, owned confined and owned unconfined dogs by using collars to temporarily mark
owned dogs brought to a temporary clinic for rabies vaccination. Shortly following the intervention a
number of surveys are conducted to count marked and unmarked dogs on the street and a household survey
is conducted to determine the fraction of owned dogs that are marked and obtain information on the
confinement of marked and unmarked owned dogs. The published accounts suggest using Bayesian
statistics to incorporate prior information on confinement and the proportion of dogs seen during street
surveys. However, the use of Bayesian statistics is not essential to the technique and two programs can be
downloaded from the “straydog” link at www.conservationresearch.co.uk can be used to estimate the
numbers of owned and unowned dogs without the need to assign prior probabilities. The link provides
information on how to run the programs on real data and how to test them on simulated data. The
difference between the “temporary_mark_population” and “temporary_mark_population1” programs is that
the latter relaxes the assumption (used in Matter et a/® and Kayali et a/*) that unconfined owned dogs are
as likely to be seen on the street as unowned dogs. In a fully urban environment that assumption is
unlikely to hold as owned dogs with access to public areas may nevertheless be on private property and
invisible when the street survey is conducted. In the “temporary_mark_population1” method the household
survey is conducted at the same time of day as the street surveys and records the numbers of unconfined
owned dogs on the street and within the household at that time.

For owned dogs it may be possible to estimate survival using questionnaire surveys, using information on
the fate of dogs owned 12 months before the survey, pups born within the last twelve months and, under
certain assumptions, the frequency distribution with respect to age of dogs owned currently. Those
methods are available using responses collected over a single questionnaire survey, a follow-up survey or
during the household survey conducted as part of the temporary marking method described above.
Estimates of survival and pup production can be used to drive a model of the dog population and hence
compare observed changes in owned and unowned dog numbers to the expected changes following the
intervention.

* Matter HC, Wandeler Al, Neuenschwander BE, Harischandra LPA, Meslin FX. (2000) Study of the dog population and the rabies control
activities in the Mirigama area of Sri Lanka. Acta Tropica 75:95-108

4 Kayali U, Mindekem R, Yémadji, N, Vounatsou P, Kaninga Y, Ndoutamia AG, Zinsstag J. (2003) Coverage of pilot parenteral vaccination
campaign against canine rabies in N’Djaména, Chad. Bulletin of the World Health Organization 81 (10)
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KOHTpOJII) YUCJICHHOCTHU BO BPEMA c60pa JAAHHbBIX

IMoxcyer YMCIEHHOCTH BO BpeMsi cO0pa JAHHBIX

ITocne MpoBeICHUA TOJACYETOB, KOJUYECTBO 6p0J1$[‘{I/IX cob6aK MOXKHO KOHTPOJMPOBATH € MNOMOLIBIO OMNMUCAHHBIX
METO/10B. B pazaene «OHeHKa C y4deToM rnokasarelseil» Mbl ONKUCBLIBAEM, KaK JIs1 KOHTPOJISI U OLUCHKHU MOZKHO
HCNOJIL30BATh MNOKA3aTeJIM pacy€TOB. HOHC‘{CTI)I JJIs1 ONCHKU o61ue1?1 YUCJICHHOCTU C06aK, CKopee Bcero, 3afIMyT
CJIMIIKOM MHOI'O BpEMEHM JIJIs1 TOTO, 4TOOBI TIOBTOPSATH UX Ka)KJIBIﬁ Ton. Tem He MeHee, UX MOKHO TIOBTOPUTHL 4YeEpeE3
HECKOJIBKO JIET, 9TOOBI JA€TAJIbHO M3Y4YUTH, KaK U3MEHUJIACH YUCJIIEHHOCTb. B nocjenyromuye roabl, orpaHn4eHHbIC
NMOJACYETHI MO2KHO MOBTOPSATH Yallle B OT[ACJ/IbHbIX KBapTajlaX. HpI/I BI:I60pe KBapTaJIOB MO2KHO BKJIFOYAThH KaK T€, MO
KOTOPBIM Yy2K€ NPOBOANIIN PACYETHI, TaK U T€, YTO CLIC HE ObLIN NCCIIENOBAHbI.

MapkupoBKa B0 Bpemst c60pa JAAHHBIX

Iocne mpoBeneHNs MOJICYETOB, MOKHO MPOBECTH MapKUPOBKY HEKOTOPBIX COOaK U, C MUHUMAJIBHBIMU 3aTPaTaMH,
MOJYYUTH JIOTOJHUTEIBHYI MH(OPMALUIO, B 3aBUCHMOCTH OT THIA MPUMEHSIEMOU MapKUPOBKHU (BPEMEHHOI WU
MIOCTOSIHHOM, ¥ BO3MOXKHOCTH TMPOBEICHHsT MHAUBUIYILHO!N UCHTH(DUKALMI) ¥ KpUTEepreB cOopa JaHHbIX (coOaKkw,
VMEOIIHE BIIAJICNbIEB WU OpOofsiure COOaKY, TOMAaBIINe Ha YIIUILY ).

CyIIIeCTByeT MHOI'O JIMTEPATYpPhbI, OHI/ICI)IBaIOIHefI METO/bI JIOBJIM U MAPKHUPOBKU CO6aK, n 31€Chb MBI TOJIBKO
NpeIOKUM HECKOJILKO COBETOB, KaCarlHMXCsl CUTYyalun 663HOMHI)IX cobak. Hecomuenno, HeOGXOHI/IMO 3HaTh,
KaKo€ KOJIMYECTBO 6p011$[‘{I/IX cobak ObLIO MOJACYUTAHO U CKOJIBKO elle CJaejyeT noJunTaThb. HCO6XOHI/IMO TaK>Xe
OTJIMYaTh COﬁaK, KOTOPBIX Yy2K€ NOCYUTAIU, OT TEX, KOTOPhLIC €LIE HE ObLIN Y4TE€HbI, CpaBHUTbL HUX CTaTyC
6J'[aI‘0COCTO$[HI/IH, 1 NONbITATLCA YBUIETH, €CTh JIM pa3HUlla M€Ky HUMU.

KoOHTpPOJIb YMCIEHHOCTH, KOTIA BJaJeJIbLbl NPUBOISAT CBOMX co6ak

B HekoTOpbIX padoTax (Hanpumep, Martep u sp.” u Kailann v jp.*) onmchbIBaroT METO/IbI OLEHKM KOJIMYECTBA
6ecx03HbIX cobak M cobak ¢ BnajeiblaMu. Takum cobakam 4yacTo B KayecTBE BPEMEHHOI MapKMPOBKM HAJIEBAIOT
OLIEMHNKH, CBHJIETEILCTBYIOIIME O TOM, YTO UM CJIeJIalI BaKIMHALMIO IPOTHUB GeleHcTBa. Bekope nocie mojicueTa
YHCIIEHHOCTH OE3/IOMHBIX COOAK, TIPOBOJIST Psiji TPOLIEAY P JUISl TTOfICYeTa MAPKUPOBAHHBIX 1 HEMAPKMPOBAHHBIX cO6aK
Ha ymuie. 3areM cieflyeT OCMOTP JIOMOB, TIOCJIe Yero ONpPEleNsIOT MPOLEHT MAapPKUPOBAHHBIX CO0GaK, MMEIOIINX
BJIAJieNIblieB, M TOJy4YaroT WH(pOpMalMio 00 y/ep>KaHMM MapKHUpPOBaHHbIX ¥ HEMapKHPOBAaHHBIX COOaK.
OnyGIMKOBaHHbIE OTYETHl MPEIJIaraloT MCMOJb30BaTh GalleCOBCKYIO CTaTUCTHKY, A TOTO, YTOOBI BKIIIOYATh
NpefBapUTENbHYI0 NH(OPMaMIo 00 yjep>KaHuM co0aK, a Takske O 4acTh co0aK, MOJICUMTAaHHBIX BO BpeMs cOGopa
naHHbIX. TeM He MeHee, HET HEOOXOAMMOCTH MCHOJIb30BaTh 0aiileCOBCKYIO CTATHCTHKY JJIsl MOACYETa YMCIEHHOCTH
HaceJleHns 6e37I0MHbIX cobak. [1JIsl OLlEHKM KOJMYecTBa OECXO3HBIX CO0aK 1 cobaK, MMEIOIMX BIIAJIeNbLeB, 6e3 yyera
NpEBAapUTEIIbHBIX ~ BEPOSTHOCTEN, MOXHO CKayaTh /BE TNporpaMMbl Mo  cchlike  'straydog" Ha
www .conservationresearch.co.uk. Ccbliika cofep>KuT MH(OPMALMIO O TOM, Kak paboTaTh C MPOrpaMMOii, UCHONb3Ysl
peanbHble J]aHHbIE W, Kak TNPOBEPUTb WMX Ha MOJENbHBIX JlaHHbIX. PasHuna MexXjay nporpammamu
«BPEMEHHasl_MapKHPOBKa_HACEJIeH!s» U «BPEMEHHAas_MapKUpOBKa_HaceJeHusi1» B TOM, YTO MOCIHEAHSS] YTOUHSIET
npeanonoxenne (Mattep u ap.’ u Kaitanu u ip.*) o Tom, 4TO Ha yJiuue yalle MOKHO YBHJIETh COGAK C BIIajie IbliaMu,
HE OrpaHMYMBAIOIMMM MX CBOOOJY, 4eM 0ecXo3HbIX co0ak. B ropopjckoil cpepe Takoe NMpenosioXeHue Bpsi Jn
6bu10 GbI BEPHBIM, TaK KaK CO0aKM C BIaelbljaMM, Pa3ryJMBalolye M0 OOLIECTBEHHBIM MECTaM, MOTYT BO BpeMsi
NojicyeTa HaXxOANThCS HAa YaCTHON COOCTBEHHOCTH. TakuMm 0Opa3oM, Takne cOO0aKM OCTaHyTCsl HeydTeHHbIMU. [1pu
WCTIOJIb30BaHUM METOJla "BpeMeHHas_MapKMpOBKa_HaceJeHnsi1" ocMOTp JIOMOB MPOBOJIUTCSI B TO K€ BPeMsl CyTOK,
YTO ¥ OCMOTp yJHL. [Ipy 3TOM 3amichIBalOT KOJIMYECTBO COOAK C BIIAJIENIblaMy, HE OrPaHNYMBAIOIIMMHI MX CBOGOLY,
YBUJICHHBIX Ha YJIMILIE U B IOMaXx.

H,J'[H TOr0 YTOOBI noacuyuTaThb CO6aK, HUMEIOIUX BJIAICIBLUEB, MOKHO UCIIOJIb30BAThL AHKETUPOBAHUE U I/IHCl)OpMaIII/I}O o
coGaKax, KOTOPbIX HpI/IOGpCJ’[I/I 3a roj 10 c60pa MaHHBIX, a4 TAK>XKE HICHKOB, POXKJACHHLIX B TECUYCHUE MOCJCTHET O roja.
HpI/I ONPEJICJICHHBIX YCJIOBUAX MOXKHO MPOCJICAUTL YaCTOTY pacnpeeICHUs cobaK mo ux BO3pacTy. Takue METO/bI
BO3MOXHBI TIpM KUCNOOJIb30BAaHUM OTBETOB, COﬁpaHHLIX BO BpEMs aHKETUPOBAHUs, MOCJICAYHOLIMUX O630pOB nim
OCMOTpPOB [1IOMOB, MPOBEJCHHbLIX B paMKax METO[Ja BpCMeHHOfI MAapKHUPOBKHU, OINUCAHHOI'O BbILIC. OI.[GHKy
BbBIKMBAEMOCTU U POXKJACHMS HICHKOB MO2KHO MCNOJIB30BATh [1JIS1 KOHTPOJISA YUCJIEHHOCTH cobak u, CJIEOBATEJbHO,
JIs1 CpaBHEHUA W3MEHEHNII B YHMCJCHHOCTH OECXO3HBIX CO0aK M CO6aK, UMEIINX BJIAACIBLCB, U OXHNIACMbIX
W3MEHEHUN Mociie cGopa JJaHHBIX.

3MaTTep XK, Bananep A .U., HoitHwsanpnep b.9., Xapuwanapa JI.IT.A., Mecnun @ .K.(2000), M3yuyenue
nony sy cobaK ¥ MEPONpPUSITHSI MO KOHTPOJItO OelieHcTBa B oomnactu Mupurama, llpu-Jlanka. Acta Tropica
75:95-108

4 Kaitarm Y., Munnekem P. . Emanmxu H., Bynarcoy I1., Kanunra Y., Hnotamua A .I'., 3unccrar 1. (2003)
Baxkuunanuonnast Kamnanusi npotus 6eweHcTBa B Hikamene, Yan. Bronnetens BecemupHoii opranuzaguu
3apaBooxpanenust 81 (10)
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Monitoring interventions that catch dogs on the street

If dogs are caught in public areas rather than being brought to the clinic by owners they may be given a
permanent mark, the most common example being ear notches or tattoos applied to dogs collected for
surgical sterilisation. The main function of the marks is to avoid the same dogs being collected again but
the existence of permanent marks can also provide valuable information about the population. A virtually
cost-free way of collecting that information is to equip staff involved in dog catching with event recorders to
record numbers of marked and unmarked dogs they encounter whilst out catching (an event recorder is a
mechanical device with buttons that can be pressed each time a dog of a certain type is seen).

From the event recorder, the fraction of dogs seen on the street that are marked can be used to estimate the
total number of dogs that roam at any time. The complication here is that as dogs are marked over a
period of time some will have died, hence the number of marked dogs remaining at the end of the period is
unknown. One option is to use an independent estimate of survival (from published literature) of marked
dogs to calculate the number still alive from records of when and where each marked dog was released. In
which case, the estimate of the total number of adult roaming dogs is simply the number of marked dogs
calculated to have survived to the end of the period divided by the fraction of marked dogs seen on the
street at that time.

Alternatively, if marking has been continued at a constant rate over a number of years the population of
marked dogs will have reached a constant size, at which annual losses due mortality balance the number of
marks added per year. In that case, the estimated number of roaming dogs is that constant population size
divided by the fraction of marked dogs seen on the street. For example, if annual survival is 67% and
2000 dogs are marked per year then after a few years the marked population will reach a constant size of
2000/(1 - 0.67) or approximately 6000 dogs. If half the dogs on the street are then seen to be marked
there must be a total of about 12000 roaming dogs.

Another source of information, if the mark applied allows individual identification, is a record of the marks
carried by any dogs returned to the clinic because they have been collected again by mistake or for
veterinary treatment. In this case, it may be possible to estimate annual survival of dogs that have been
subject to the intervention by using these marks instead of relying on an independent estimate of annual
survival. The frequency distribution of intervals between first and second collection can be used to estimate
survival as was done for in Jaipur using data collected over the last ten years (details are in
www.biomedcentral.com/1746-6148/4/6).

Even if the marks do not permit individual identification it is possible to estimate survival by monitoring the
increase in the number of roaming marked dogs over the first few years following the start of the
intervention. As mentioned above, a constant rate of marking will lead eventually to a constant number of
marked dogs on the streets. The rate at which that constant number is approached depends on the survival
rate: the lower the survival the quicker the approach to the constant level. If S is the proportion of dogs
surviving annually, dogs are marked and released at a constant rate of R dogs per year and P is the
probability of counting a marked dog on a survey then the expected count at d days after the start of
intervention equals

Rx Px (s -1)
log(S)

There are two unknown parameters, S and P, so a minimum of two counts of marked roaming dogs, for
example at the end of the first and second years of the intervention, is sufficient to estimate those
parameters. The “permanent_mark_survival” program that can be downloaded from the “straydog” link at
www.conservationresearch.co.uk can be used to estimate S and P from up to four roaming dog counts over
the first two years of the intervention and to test the estimator. If release of marked dogs into the area used
for the roaming dog counts is not constant the program can use, instead of a constant release rate, a record
of the number of releases each week from the start of the intervention up to the final count. Details on how
to use the program are included with the download. The early years of an intervention thus provide the
opportunity to gather essential information about the population being targeted.
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KOHTpO/Ib YHCI€HHOCTH, KOTIa C00aK JIOBAT HA yaunax

CobakaM, HalfifIcHHbIM B OOILIIECTBEHHBIX MECTaX, a He MOMABIIMM Cpa3y B KJIMHUKY, IENal0T MOCTOSIHHbIE
METKH, HarboJiee pacrpoCTPaHEHHbIMU CPEId KOTOPBIX SIBJISIOTCS METKa Ha yX€ WM TaTyupoBKH. Takue
METO/Ibl MAPKUPOBKHU MPUMEHSIOT JIsl co0aK, MPOUISAUINX XUPYPruyecKyto cTepuian3anuio. B ocHOBHOM,
METKH JIeJIAIOT ISl TOTO, YTOOBI M36exKaTh MOBTOPA 3TOH MPOUEAYPhl Y OfHON U TOM ke cobaku. Takke
HaJIM4ye MOCTOSHHBIX METOK MOXET MPefloCTaBUTh LEHHYI0 MH(opMauuio o nomysuuu. [IpakTuuecku
OecmaTHBIM cOcO60M cOopa Takoi MH(MOpPMALMKU SIBJSIETCS OCHAILEHUS] HEOOXOAUMBIMU YCTPOICTBAMU
3aMucy TepCcoHala, y4acTBYIOLIEro B JioBjie cobak. C MOMOIIbIO TaKOTro 000OpPYOBAHUS OHU CMOIJIU Obl
3amuchbiBaTh KOJIMYECTBO MapKHUPOBAHHBIX M HEMapKMPOBaHHbIX CO0aK (3amuchblBaiOLlee YCTPOMCTBO
JIOJDKHO TIPEACTABIISIET COOOM MeXaHM4Yeckoe YCTPOWCTBO C KHOMKaMM, KOTOPbIE MOXHO HaKMMaTb
KaxK[IbIil pa3, Korja rnomagercs cobaka onpefeieHHOro BUja).

ITpyn momoIy pe3ynbTaToOB 3aMKCHIBAIOLIETO YCTPOMCTBA MOXKHO MPHUOIM3UTENBHO MOJCUYUTATH OOllee
KOJIMYEeCTBO c00aK, KOTOpbie 6popar B mob6oe Bpems. CIOXKHOCTb 3aKJII04aeTcsl B TOM, UTO, TaK Kak
HEKOTOpble MapKMPOBAaHHbIE COOAKN C TEYEHUEM BPEMEHU YMUPAIOT, YACJIO MapKUPOBAHHBIX OCTAaBILUXCS
cobak B KOHIE MNepuojia, ocTaeTcss Heu3BecTHbIM. OJHMM W3 BapHaHTOB SBJSIETCS MCIOJb30BaHUE
OT/JENBbHOI OLEHKU BBIKMBAEMOCTH (M3 OMyOJMKOBAHHON JMTEpPaTypbl) MapKUpOBaHHBIX cobak. Takas
OLIEHKA MOMOXET PAcCUMTATh KOJIMYECTBO €lle KUBBIX COOAK IO 3alUCsIM O TOM, I7Ie U KOorja KaxKaas 13
MapKHpPOBaHHBIX co0ak OblLTa OCBOOOXK/EHA. B aToM ciydae, onjeHKa oO6IIero yucia B3poCibIX OpOAsSUNX
cobak sIBJISIETCS YMCIOM MapKHUPOBAaHHBIX COOAaK, KOTOPbIE JOKWIM 10 KOHLA MEepHoJia, MOAeNeHHbIM Ha
YKCJI0 MAPKMPOBAHHBIX COOAK Ha YJIMLE B 3TO BpEMs.

Wnu ke, eciu MapKUpOBKY MOCTOSHHO MPOBOAMTH B TEYEHHE psifja JIET, KOIMNYECTBO MapKUPOBAHHBIX
co0aK MOXET JIOCTMIHYTb MOCTOSHHOTO pa3Mepa, NMpU KOTOPOM €3KEerofjHble IMOTepu CMEPTHOCTHU
YPaBHSIIOT KOJIMYECTBO MOSIBUBLIMXCSI MAaPKUPOBaHHBIX c00aK 3a rof. B aTom ciyyae, mpuMepHOe 4MCIIO
Opoasuux cobak BBICUUTHIBAIOT MO (POpPMyJie: MOCTOSHHAs YWCIEHHOCTb HAceJIeHUsl, JieleHHas Ha
KOJIMYECTBO MAapKHMPOBAHHBIX COOaK, YBUJIEHHbIX Ha yauue. Hampumep, ecnm roposas BbIXKMBAaeMOCTb
cobak cocraBnsger 67% u 3a rog MapkupyloT 2000 cobak, TO yepe3 HECKONbKO JIeT MapKUPOBAHHOE
KOJIMYECTBO cOOAK IOCTUTHET nmocTosiHHoro pasmepa B 2000/(1 - 0,67) nnu npubnusurtensio 6000 cobax.
Eciu nonoBuHa cob6ak, NMOCYMTAHHBIX Ha yJauue, OyJeT MMETb MapKMpPOBKY, B OOLIEH CJIOXKHOCTU
nonyuutcst okosio 12000 6popsiunx codaxk.

Eme ogHuM MCTOYHUKOM MH(oOpManuu (B Caydyae, eCii MapKUPOBKY HCTONB3YIOT ISl UACHTU(DUKALINN)
SIBJISIETCS] yUET METOK KaXKJoi cO0aku, KOTOPYIO BEPHYJIM B KJIMHUKY MO OLIMOKE WU JIJIsSi BETEPUHAPHOIO
JedyeHusi. B 3ToM ciyyae MOXHO OLIEHUTbH FOJOBOM MOKAa3aTesb BbIXKMBAEMOCTH MOCUUTAHHBIX COOAK C
MOMOIIBbIO 3TUX METOK, a HE MOJIAraThCsl HA HE3aBUCHMYIO OLICHKY €XKEerOJHOro BbDKuBaHUs. HacToTy
pacnpefieJieHdsl MHTEpPBAJOB MeEXy MEepBbIM M BTOPbIM MOACYETOM MOXHO UCIONb30BaTh [JIs
NpUOJIM3UTENBHOM OLEHKM BBDKMBAaHUS, KaK 3TO ObUIO cpejsaHo B JI>kafilype Ha OCHOBE [aHHBIX,
COOpaHHBIX 3a MOCJEIHUE AeCITh JeT (mogpodHocTy Ha www .biomedcentral.com/1746-6148/4/6).

Jlaxke ecam MeTKM He YKasblBalOT Ha WHAVBUAYAIbHYIO WACHTU(PUKALMIO, MOXHO OLEHUTH
BbIXKMBAEMOCTb, HaOJIOfasl 3a yBeJIMUYEHUEeM yKciia OpoiTYMX MapKUPOBaHHBIX cOOaK B TeYeHHE MEepPBbIX
HECKOJIbKMX JIeT Tocje Hayana c6opa JaHHbIX. Kak ymoMuHasjoch Bbllle, MOCTOSHHAs MapKHpOBKa
MpUBEJET B KOHEYHOM WTOre K MOCTOSHHOMY 4YMCIy MapKMpPOBaHHbIX cobak Ha ynuuax. Ilokazarenm
TaKMX MOCTOSHHBIX YMCEINl 3aBUCAT OT IMoKa3aTesell BbI)KMBaHWSI: YeM HIDKE BbDKMBaHME, TeM ObICTpee
NpUOIKeHNe K MOCTOSIHHBIM Moka3aTensM. Eciu S aBasieTcsl KOoaM4ecTBOM BbIKMBIIMX COOAK 3a OfIMH
roji, Co0aku, KOTOPbIX MAaPKUPYIOT U BbINYCKAIOT C MOCTOSIHHOM MHTEHCUBHOCTLIO 3a ofivH rofg — R, a P —
BEPOSATHOCTBIO TOJICYeTa MapKUPOBaHHON COOAaKM BO BpeMsi cOopa JJaHHBIX, TO 0XKHlaeMoe KOJMYECTBO B
d fHeit mocne Havyana MojcYeTOB paBHO

RxPx (S¥%-1)

log (S)

EcTp Bcero jBa HeW3BECTHBIX MapaMeTpa, S M P, Tak 4YTO [JOCTaTOYHO MMHMMYM JBYX IoOKa3aTeJjei
KOJIMYECTBA MapKUPOBAHHBIX OpOAAYMX cO00akK, HampuMmep, B KOHLE MEPBOro M BTOPOro rojoB cbopa
JIaHHBIX, TSt TOTO, YTOOBI OLIEHUTH 3TH napameTpsl. ITporpammy
"TlocTosIHHASI_MapKUpPOBKA_BBIKMBAHUA", KOTOPYID MOXKHO CKadaTb MO cchuike «straydog" Ha
www .conservationresearch.co.uk, MOXHO HCMOJIb30BaTh sl pacyeToB S ¥ P mo 4eTbipeM nokaszaTensM
KonMyecTBa O€3[OMHbIX COOakM 3a NEpBblE [JBa roja cOopa J[aHHbIX W MPOBEPKM OUEHKU. Ecau
OCBOOOX/IEHNE MapKHpPOBAHHBIX COOAK Ha BOJIIO [ MojcyeTa OE3[JOMHbIX cO0aK He SBJSEeTCs
MOCTOSIHHOM, KOTOPYIO MOXKHO HCIOJIb30BaTh B MPOrpaMMe, MOXKHO 3amicaTh KOJIMYECTBO pa3, Korja
co6ak ocBOOOXKNANMM, HAUYMHASI C TIEpPBOI Heflesu cOopa JaHHbIX M 3akaHuuBas mocienHeil. [logpobHee o
TOM, KaK UCIOJIb30BaTh NPOrpaMMy, BbI CMOXKETe Y3HATh NPU ee cKaurBaHWU. TakuM o6pa3oM, 3a epBbie
rojibl c60pa IaHHBIX MOXKHO COOpaTh MHOTO Ba>KHOI MH(pOpMaLK O KOJIMYECTBE OE3I0OMHBIX COOaK.
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Conclusions

Without adequate monitoring of the size of a roaming dog population, how that population is structured and
how it is maintained, it is impossible to know if even the best organised and skilfully executed intervention
is as effective as it should be, or if and how it should be modified. To obtain sufficient information using
the minimum resources (and thus to maximise the resources available for the intervention) it is necessary to
exploit the characteristics of the urban environment and the opportunities for data collection offered by the
intervention itself.

Splitting an urban environment in to regions of public and private property is usually straightforward and
allows the monitoring task to be split into techniques appropriate to each. Public property can be easily
subdivided into contiguous blocks to allow sampling and consists largely of major roads, streets and alleys,
each of which constitutes a strip transect with dogs visible across its full width. At the right time of day
and given adequate maps quite large regions can be covered quite quickly. The way that dogs are
distributed will be largely dictated by characteristics of the human population and it may well be possible to
obtain information on those characteristics associated with each sample element.

Once intervention has started it provides the potential for temporary or permanent marking and, if dogs are
brought by owners, for obtaining information on confinement, age distribution and recent pup production.
Additional information can be obtained by questionnaire survey. Where intervention is by collection of dogs
from the streets the people involved in that process can provide continuous monitoring of, at least, the ratio
of marked to unmarked dogs. Characteristics of the dog population itself can assist in monitoring: variation
in size, type and colouring allows sight-resight methods to be used and at least reduces the problem of
double-counting and the existence of a distinct breeding season means that surveys can be timed to provide
the most sensitive indicators of the effect of the intervention.

The methods described here are considered the most appropriate in order to achieve reliable results for a
realistic investment of time and effort. They suggest the following as a possible general approach:

1. Prior to intervention conduct a street count in combination with a questionnaire survey to assess the
scale of the required intervention and try to decide whether it should be by owners bringing dogs,
collecting roaming dogs off the street, or a combination of both. Exploit available information on
seasonal breeding to time the counts to include significant numbers of young pups and lactating
females and try to assess the degree to which the roaming dog population is maintained by litters born
and raised on the street.

2. If dogs are delivered by owners for vaccination and/or sterilisation, ask those owners about confinement
of their dogs and apply temporary marks. Conduct household and street surveys before any significant
mark loss and use the "temporary_mark_population" or "temporary_mark_populationl" programs to
estimate owned and unowned dog numbers. Repeat the exercise after some time, using a different
temporary mark (e.g. a different colour collar), to monitor the number of owned and unowned dog
numbers. Include questions in the household survey allowing survival and pup production to be
estimated and where the intervention includes sterilisation compare observed changes in owned and
unowned dog numbers to the expected changes given the number of sterilisations conducted and the
survival and production estimates. If temporary marking is not suitable, the methods for counting dogs
in public areas described here can be repeated infrequently but regularly as a method of monitoring.

3. If dogs are collected for vaccination and/or sterilisation off the street use event counters to monitor the
fraction of permanently marked dogs in each city area. Ensure records of where and when each
marked dog is released are maintained. Choose an area where dogs are regularly released and carry
out 6-monthly surveys over the first two years to count the number of marked dogs in that area, using
consistent effort. Use the “permanent mark survival” program to estimate the annual survival of
marked dogs and hence calculate the number of marked dogs surviving in each city area for
comparison with the fraction of marked dogs in those areas from the event counter counts. This will
provide continuous monitoring of roaming dog numbers in the areas where dogs are collected for
intervention. Supplement this process with indicator counts in areas where intervention has not yet
started to compare changes in intervention and non-intervention areas.

This document will be subject to revision as methods develop and feedback on use of these methods will be
gratefully received®.

* A discussion group on this document has been set up at http://groups.google.com/group/dog-population-survey-guidelines.
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BruiBOnbI

Be3 mpenBapuTeIbHOrO KOHTPOJIS YUCICHHOCTH OpOAsuMx coOak, MOAPOOHBIX CBEACHUSX 00 ITOM
HaceJleHWMd WU Ccrnocobax ero TOMNOJIHEHUsI, HEBO3MOXKHO Tpefcka3aTb, OyAyT JM JaxXe camble
OPraHU30BaHHbIE U MCKYCHO BBINMOJHEHHbIE METOAbl MO MOACYETY YHUCJEHHOCTH HACTOJBbKO
3(pheK TUBHBIMM, KAKUMH JIOJIKHBI ObITh. [1J1s1 MOJTy4YeHuUs! JOCTATOYHON MH(OopMaLuK MPU UCTIONBb30BaHUN
MHUHUMYyMa CpeACTB (M, TaKuM 00pa3oM, MakCUMallbHO yBEJIWYMBash 0OBEM CpEACTB Ha cOOp JaHHbIX),
HEeoOXOMMO UCCIIEIOBATH OCOOEHHOCTH FOPOJICKO Cpefibl U CaMK BO3MOXKHOCTH /1J1sl cOOpa JJaHHbIX .

Paznenuth ropojckue TEppUTOPUMM HA PaiiOHbI OOLLIECTBEHHOW M YaCTHOW COOCTBEHHOCTH, KaK MPaBUIIO,
JIOBOJILHO MPOCTO. DTO MO3BOJISIET B AJbHENILIEM OCYILECTBUTh pasfielieH’e METOI0B, COOTBETCTBYIOLMX
KaXoMy M3 33aJaHAil MO PEeryJMpOBaHUIO UHUCJIEHHOCTU Oe30OMHbIX co6ak. OOIIEeCTBEHHYIO
COOCTBEHHOCTb /ISl BbIOOPKM MOZKHO JIETKO pa3fieIuTh Ha CMEXKHble KBapTajbl, KaXKAblil U3 KOTOPbIA
cOCTOsI1 Obl U3 IJIaBHBIX JIOPOT, YJML U NMEPeyJKOB, MPECTaBISIOLMX cO00i NepeKpecTKU C IOporamu,
KOTOpble MOXHO YyBHMJIETb BO BCIO INMPUHY. B mpaBuibHOe Bpemsl JHS, M C MHCHOJb30BAHUEM
COOTBETCTBYIOILEH KapThl MOXKHO OBICTPO MCCIIEA0BATh OOCTAHOBKY YMCJIEHHOCTH B KPYNHBIX PErMOHAX.
Pacnpenienenrie co6ak B 3HAYMTENLHOM CTEMEHM 3aBUCUT M OT OCOOEHHOCTEH HacejieHusl JIofel, U
MH(MOPMALMIO O TAKMX OCOOEHHOCTSIX MOXKHO MCIOJIb30BaTh MPH MOACUETaX B BEIOOPKE.

ITocne mnpoBefieHMs] MOACYETOB YHMCJEHHOCTH OE3[IOMHBIX CO0aK, MOXKHO MpPOBECTH BPEMEHHYIO WU
MOCTOSTHHYIO MapKupoBKYy. Ecim coOak mpuHeciu Biajienblibl, HEOOXOAUMO MOJYYUTh MH(MOPMALMIO O
COfIep>KaHNM, BO3PACTHBIX XapaKTEPUCTUKAX W POKAAEMOCTH LIEHKOB. [JOMOJHUTENBHYIO MH(pOopMaLiio
MOXHO TOJY4YUThb MyTeM aHKeTHpoBaHMA. B ciydvae, ecam cobak MoAOGMpalOT Ha yiWOax, 3a HUMHU
HEOOXOMMO TMOCTOSHHO MpPUCMATpUBaTb M BECTU TIOACYET COOTHOIIEHUS MAapKUPOBAHHBIX U
HEMapKUpPOBaHHbIX cob6ak. OCOOEHHOCTM HaceleHus cobak MOryT TOMOYb B pEryJMpoBaHUM MX
YHUCJIEHHOCTH: M3MEHEeHWe pa3Mepa, Bujia U OKPAaCKM MO3BOJISIET MPOBECTH METOJ| «CMEHbI BUfa», U, 10
KpafiHell Mepe, YMEHBIIAaeT BEepOSITHOCTb MOBTOPHOrO cueTa. A pa3iMuus B Ce30HaX pa3MHOXKEHUs
O3HAyaeT, YTO /I TOro, 4ToObl TNOJY4YATh HauboJsiee TOYHbIE TMOKa3aTeNu, 0030p YHMCIEHHOCTH
HEeoOXOMMO MPOBOJIUTHL B pa3HOE BpeMsl.

Mertopbl, ONUCaHHBIE 3[ECH, SBISAIOTCS HANOOJIEE MOAXOAIIMMU ISl JOCTUXKEHUSI TOUHBIX PE3YJIbTATOB C
MCINOJIb30BAHUEM PEANMCTAYHBIX 3aTPAT BpEMEHU U ycuiuii. Takue MeTo/bl NPEANoJIaratoT Clefyouiee:

1. o mpoBefeHusi Mep MO PeryJMpOBaHUIO YUCIEHHOCTU, HEOOXOAUMO MPOBECTU MOACYET COOaK Ha
yJIUIaX U MPOBECTU AHKETHBIA OMpPOC, YTOObI OLEHUTH MaciiTabbl HeoOXomuMbIx Mep. OT 3Toro
OyfeT 3aBHUCETh, MOJIKHBI JIM BIAJIENbLbl PUBOAUTL CBOMX COOAK, HY>KHO JIM 3a0MpaTh OpOAsYnX
cobak C yJWl WM [I7Isl MPOBEIEHUs] MOACYETOB HEOOXOAUMO M To, M Apyroe. CregyeT U3y4nThb
MMEIOLIYIOCST MH(OPMALMIO O CE30HHBIX Pa3MHOXEHMSX BO BpeMs cOopa pmaHHbIX. IIpu aTom
cJeflyeT NMOACYATATh 3HAUUTENILHOE YKCIIO MOSIBUBLIMXCS IEHKOB U KOPMSLIMX CO0aK U MOMbITATHCS
OLIEHUTb, B KaKOi1 CTENIeH! HacesleHne co0aK 3aBUCUT OT MPUIUIOAA U >KU3HM HA YJIULAX.

2. Ecuu Bnasienblibl NPUBOAST COOAK sl BAKUIMHALMU W/UIM CTEPUIIN3ALMU, HEOOXOAUMO Y3HATh Y HUX
YCIIOBUSI COAEp3KaHUs COOAK M MOCTAaBUTh BpEeMEHHbIe MeTKu. i Toro, 4robbl He YIyCTUTh
HUKAKWUX BaXXHBIX JleTalell, clieflyeT MpPoBeCT:U 0030p JOMOB W YJIMI[ U UCIONb30BATH MPOrPaMMBbI
"BpeMeHHasl_MapKUpOBKa_HacesieHus" Wiu "BpeMeHHas _MapKUpOBKa_HaceneHusil" Jjisl OLEHKU
YHUCJICHHOCTU GeCcXO03HbIX cO0aK M co6aK, MMEILMX BiajiesblieB. HeoOX0MuMO MOBTOPSITh Takue
MPOLEAYPhI Yepe3 HEKOTOPOE BPeMsl, UCIONb3Ysl PA3JIMUHbIe BPEMEHHbIE METKU (HApUMeEp, Apyron
LBET OLUEMHMKA), YTOObl KOHTPOJIMPOBATH KOJMYECTBO OECXO3HbIX COOAK M CO0aK, MMEILMUX
BiaaenbUeB. [Ipu onpoce BiafebleB YaCTHBIX IOMOB, CJIEIYET BKIIOYATh BOMPOCHI, MO3BOJISIOLIME
OLIEHUTb YaCTOTy POKAAEMOCTH IIEHKOB. Ecmu OyfgeT Heo6XOguMO MPOBECTH CTEPUIM3ALMIO,
CJIeflyeT CpaBHUTH HaGIogaeMble U3MEHEHUs] B KOJMUECTBE OECXO3HbIX CO0aK U cOOaK, UMEIOIIUX
BJIQJICNIBLEB, C OXMHAeMbIMU H3MEHeHusiMU. [Ipm 3TOM HEOOXOIUMO YYUTHIBATH KOJIMYECTBO
MPOBEACHHBIX MPOLEAYp CTEPUIM3ALMM U TOKAa3aTeslu BbIKMBAGMOCTH U poxpaemocTu. Ecmu
BpEMEHHasi MAPKUPOBKA HE MOAXOMIUT, OMUCAHHbIE 3[€Ch METOMbI MOfICYeTa CO0AK B OOILIECTBEHHBIX
MECTaX MOKHO MOBTOPATb HE TaK YaCTO, HO PEryJISIPHO B KAUECTBE METOAA KOHTPOJISI YUCTICHHOCTH.

3. Ecam cobak 3a0uparoT C yJull [Jisl TPOBEfIeHNs] BaKUMHAUMK W/WIN CTEPUIN3alUU, HEOOXOIMMO
3aMicbiBaTh YKMCJIO BPEMEHHO MapKMPOBaHHBIX CO00aK B KaxjoM paitoHe ropopa. Cuenyer
COXPaHSITh JJaHHbIE TPO TO, I7Ie U KOTZa BBIMYCTUIIM MapKUPOBaHHYI0 co6aky. Beibepure mecro,
Ky/la MOXHO TOCTOSIHHO BBIMYCKaTh cO0aK M IMepBble 6 MecsieB BHUMATENbHO HaOMIofaiTe 3a
YHMCJIOM MapKUpPOBAaHHbIX CO0AK B O9TOM pailOHe, WCIMOJIb3Ysl MOCJEOBaTEIbHbIE METO/bI.
Hcnonw3yiite nporpamMMmy 'NOCTOsIHHAas _MapKUPOBKA_BbDKMBaHMA" [JIsl OLEHKU TOJ0BOM
BbDKMBAEMOCTH  MapKMpPOBaHHbIX CcO0aKk M, CJEJOBaTEeNbHO, OINpefeNuTe  KOJIMYECTBO
MapKHpPOBaHHBIX CO0aK B KaXk/IOM paifiloHe ropofa, a 3aTeM CPaBHUTE C TAKMMH MOKa3aTessIMU 3a
NpPOIJIbIE TOfIbI. DTO MO3BOJUT OOECHEUUTh HENpPEePBIBHBIA KOHTPOJb YUCIEHHOCTH O€3[0MHBIX
cobak B pailoHax, rjie MPOBOAUTCS TaKoi 0030p uuciaeHHocTH. Heob6xogqumo TakKe MOoCUMTATh
NoKasaTenu B TeX o0JacTsX, I7e elle He MPOBOAMJICS 0030p YMCIEHHOCTH HACeJIeHUs, sl TOoro,
YTOObI CPAaBHUTh U3MEHEHNS B Pa3HbIX pailoHax.

DTOT JOKYMEHT MOXET OBbITh IopaboTaH, TaK KakK MOSIBISIOTCS HOBbIE METOJIbI. MBI ¢ 61arogapHOCTbIO
NPUHUMAEM 3aMEUYaHUs U NMPEJIOKEHUS 110 UCNIONb30BAHUIO 3TUX METOMIOB’.

I'pymna s 06CyKAEHHs 10 3TOMY JOKYMEHTY HAXOJUTCS 110 CChIIKE
http://groups.google.com/group/dog-population-survey-guidelines.




Annex 1

Worked example:
From counts to population estimates with confidence intervals

The following worked example uses fictitious data to work through how you would use the results of
counts to estimate the roaming dog population of a city. It uses the example started in the ‘Selecting a
sample of blocks’ section of this document.

1. 27 blocks were selected as the sample from a total of 108 blocks (figure Al). Counting was carried
out over a three week period between the hours of 2am and 6am, as the street lighting in this area
was good and this was the period of time when the number of roaming dogs was at its highest. A
total of 542 dogs were seen in these 27 blocks.

Calculating the population estimate from the count:

2. The population estimate is calculated by dividing the total number of dogs counted in the sample
blocks by the sampling fraction:

total number of dogs counted 542 542

number of sample blocks/

= = =2168
27 g 025
total number of blocks 108

Between the hours of 2am and 6am there are an estimated 2,168 roaming dogs in this city.
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HDaKTH'lCCKI/Iﬁ npumep: HDHGJIPIZ}I/ITCIILHBIC pac4yeThbl YMCJICHHOCTH HACECJICHUSA C00aK ¢
JOBEPHUTEJIBbHBIMHA UHTEPBAJIAMHU

Crnepyroluii mpuMep COep>KUT (PUKTUBHbBIE JIJAHHbIE IS IEMOHCTPALMKM TOTO, KaK HEOOXOJIMMO
WCIIONIb30BATh Pe3yJIbTaThl MOJICUETa HACEIeHUs] Oe3IOMHBIX co0aK B ropoyie. Havano npumepa
HAXOJUTCS B pazfieiie «BbIOopKa OJHOro KBapTaja» 3TOro JOKYMEHTa.

Puc.Al. llenmpaavnoiit Kaup nooeaunu na 108 xeapmanos, u3 nux évidenenwvt 27.

1. [ns BbiGopku B3siTo 27 KBapTajoB u3 oobujero konmdyectBa 108 kBapranos (puc. Al). Ilopcuer
NPOBOAMJICS B TEUSHME TPeX Hefleslb MeXly 2 W 6 yacaMu yTpa, Tak Kak Ha 9TUX YJIMIax ObLIO
XOpollee OCBELIEHNE, U 3TO Obl1 NMEpHOf], KOIAa KOJINYECTBO OPOATIMX cOGaK IOCTUralo CBOEro
nuka. B o61ei cioxHocTH, B 3TUX 27 KBapTaiax Hacuutanu 542 cobaku.

IMoacueT HaceeHHs C y4€TOM MOKa3aTelen

2. OHCHK& YHUCJICHHOCTU HACCJICHUSA PACCUYUTBIBACTCA NYTEM JICJICHUA 061_1.[61“0 KoJm4yecTBa
NMOJACYUTAHHLIX B OTHOM KBapTaJje cobak Ha NEPEMEHHY IO B]:IGOpO‘lHyIO JOJIIO:

OO0l11ee KOJI-BO MOCYNUTAHHBIX CO0aK

=542/(27/108) = 542/0.25 = 2168

Koun-Bo cobaxk B BbiGopke/ Obl1jee Ko-BO KBapTaJloB

Mexny 2 u 6 yacamu yTpa B ropofie HaCUMTanu Npudau3nuteasHo 2168 6poasuux cobak.
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Calculating the confidence intervals for this estimate:

3.

10.

Table A1 shows the number of dogs counted in each block, the difference between the number of
dogs counted and the mean over the selected blocks (see stage 4 for calculating the mean) and that
difference squared.

Calculating the mean (average) number of dogs counted per block; total number of dogs counted in
the selected blocks divided by the sample size:

total number of dogs counted _ 542 ~90.07

sample size 27

Calculating the variance of the counts (the average of the squared difference between the counts
and their mean value); total of the squared difference between the counts and their mean value(see
table A1) divided by the sample size:

total of (x—20.07)* _ 3281.85
sample size

=121.55

Calculating the standard deviation of the counts; the square root of the variance:
variance =+/121.55 =11.02

Calculating the standard deviation for the average number of dogs counted; the standard deviation
divided by the square root of the sample size:

standard deviation _11.02 _ )12

N/ sample size - V27

Calculating the standard deviation of the estimated number of dogs in the city; the standard
deviation of the mean count multiplied by the total number of blocks:

standard deviation of mean x total number of blocks =2.12x108 = 228.96

Calculating the 95% confidence interval requires the t-statistic from the table in annex 2, with a
sample size of 27 blocks the t-statistic is 2.056; the lower limit of the confidence interval is
calculated by subtracting the standard deviation of the estimate multiplied by the t-statistic from the
estimated number:

estimated number of dogs — (standard deviationxt statistic)

2168 —(228.96x2.056)

2168—-471=1697

The upper limit of the confidence interval is calculated by adding the standard deviation of

the estimate multiplied by the t-statistic to the estimated number:
estimated number of dogs + (standard deviationxt statistic)

2168 +(228.96x2.056)
2168+471=2639
Hence, between the hours of 2am and 6am there is an estimated 2,168 roaming dogs in this city.

The 95% confidence interval on this estimate is from 1,697 to 2,639 (this means that you can be
95% certain that the true number of roaming dogs lies between these numbers).
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Pacuer JOBEPUTEC/IBHBIX UHTEPBAJIOB J1JIs1 ITOH OIICHKM:

3. Ta6mmna Al noka3blBaeT KOJMYECTBO MOCYMTAHHBIX B KaXKJOM KBapTalle cO0aK, pa3HUILy MEX/y
KOJIMYECTBOM MOCUUTAHHBIX COOAK M CPEHUM TOKa3aTelsiM 10 BLIOpaHHbIM KBapTasiam (CM. atan 4
JJIs1 BBIYMCJIEHUS] CPEJHETO MI0KA3aTellst), a TAKXKE TaKYI0 pasHULY B KBajpare.

4. Pacyer cpefHero mokaszaTessi KOJMYecTBa COOAK CUMTAETCS B KaXJOM Kpaprtaie; ofllee
KOJIMYECTBO MOCUYUTAHHBIX B OJHOM KBapTaJje co0aK IeJIUTCS Ha pa3Mep BbIOOPKU:

OG0l1ee KOJI-BO MOCYUTAHHBIX COOAK

=542/27 =20.07

Pazmep BbIGOpKU

5. Pacuyer ucnepcuu nokasareseil (CpeJHUI KBaipaT pa3HOCTH MOKAa3aTesell U UX CPEIHETO
3HAUeHMsl); OOIIMI KBaJJpaT Pa3HOCTH MIOKAa3aTeliell M UX CpefiHero 3HaueHus (cM. Tabmuiy Al),
JIeTICHHBII Ha pa3Mep BLIOOPKHU:

Bcero (x - 20.07) *
=3281,85/21 =121.55

Pa3mep BbIOOpKM
6. Pacder cTaHgapTHOTO OTKJIOHEHMSI MOKA3aTeseil; KBPATHbIN KOPEHb U3 IUCTIEPCUMN:
Vmucnepenn = V121,55 = 11.02

7. Pacuer cTaHJapTHOTrO OTKJIOHEHMS CPEJHETO KOJIMYECTBA NOCUUTAHHBIX COOAK; CTaHJAPTHOE
OTKJIOHEHUE, IEJICHHOE Ha KBAJPATHbI KOPEHb U3 Pa3Mepa BbIOOPKU:

\/CTaHI[apTHOC oTkionenue 11,02

=11.02/27=2.12

\/pa3Mep BbIOOPKU

8. Pacuer cTaHmapTHOro OTKJIOHEHWS! MPUOIM3UTENBHBIX IMOKa3aTeldell 4ucia cobak B TOpOfE;
CTaHapTHOE OTKJIOHEHNE CPEfIHUX MOoKa3aTeslell YMHOXWTDb Ha 0011iee KOJIMYeCTBO KBapTaloB:

CraHpapTHOEe OTKJIOHEHHE CPEIHEero nokasaTens X odllee KoJaudecTBo KBapTanos = 2,12 x 108 = 228.96

9. Pacyer 95% noBepuTeNbHOrO MHTEpBaja TpeOyeT pe3yJbTaTOB t-CTATUCTHKU W3 TabiMUbl B
NPUIIOKEHUN 2, IPU pa3Mepe BLIOOPKH U3 27 KBapTaloB t-cTaTUCTUKA = 2,056; HUKHIOIO TPaHULLY
[IOBEPUTENILHOTO MHTEPBAJIA PACCUUTHIBAIOT TIyTeM BBLIUMTAHUSI CTAHJAPTHOTO OTKJIOHEHUS
noKasareJsei, yMHOXEHHOT0 Ha t-CTaTUCTHKY MpeJnoaraeMbIX Mmoka3aTesei:

HpeunonaraeMbIe ImoKas3aTejanu KOoJIn4decTBa co6a1< - (CTaHJIapTHOG OTKJIOHECHUEC X t-CTaTl/ICTI/IKa)
2168 - (228,96 x 2,056)
2168 - 471 = 1697

BepxHuii Tipefienl JIOBEPUTEJNHLHOIO WHTEPBajia PACCUMTHLIBAETCS TYTEM CJIOKEHUS CTaHJapTHOTrO
OTKJIOHeHUS MOKa3aTesieil, YMHOXEHHOr0 Ha t-CTATUCTHUKE MpE/NoJaraeMbIX MOoKa3aTesell KOJINYecTBa
cobaxk:

npeanoJiara€Mbli€ rmoka3aTejm KOJn4ecTBa cobak + (CTaHﬂapTHOC OTKJIOHEHUE X t—CTaTI/ICTI/lKa)

2168 + (228,96 x 2,056)
2168 +471 = 2639

10. TakuMm o6pa3om, Mexay 2 yTpa u 6 yTpa B ropojie nojcuuTanu okoJio 2.168 6popsunx codak. 95%
JIOBEPUTENILHOTO MHTEpBaJla 3TUX MoKa3aTeJeil cocTasisieT oT 1.697 o 2.639 (aTo o3HavaeT, 4TO Bbl
MoXeTe ObITb Ha 95% yBepeHbl, UTO TOYHOE KOJIMYECTBO OpPOfITYMX cOOAK HAXOUTCS B Mpefiesiax 3TUX
Yyucem).



Number of dogs

Difference between

Difference between

Block number counted number of dogs counted number of dogs counted
(X) and mean and mean, squared
(X —20.07) (X- 20.07)°
1 8 -12.07 145.68
2 9 -11.07 122.54
3 21 0.93 0.86
4 35 14.93 222.90
5 25 4.93 24.30
6 9 -11.07 122.54
7 33 12.93 167.18
8 39 18.93 358.34
9 27 6.93 48.02
10 9 -11.07 122.54
11 2 -18.07 326.52
12 5 -15.07 227.10
13 29 8.93 79.74
14 8 -12.07 145.68
15 39 18.93 358.34
16 10 -10.07 101.40
17 26 5.93 35.16
18 19 -1.07 1.14
19 13 -7.07 49.98
20 25 4.93 24.30
21 12 -8.07 65.12
22 32 11.93 142.32
23 25 4.93 24.30
24 29 8.93 79.74
25 10 -10.07 101.40
26 31 10.93 119.46
27 12 -8.07 65.12
Total 542 3281.85

Table Al. Number of dogs counted by block, difference between number counted by block and mean and that

difference squared.
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Koma-Bo Koa-Bo Pa3zuuua mexny Kos-| Pasauna mexny
BOM NOCYMTAHHBIX | KOJI-BOM
KBapTaTIo0B | MOCUMTAHHBL | (o CpeIHNM MOCYUTAHHBIX CO0AK
x co6ak (X) | pokazarenem U CPEeNHUM
(X'-20.07) noka3artejieM B
KBajpare
(X-20.07)
1 8 -12.07 145.68
2 9 -11.07 122.54
3 21 0.93 0.86
4 35 14.93 222.90
5 25 4.93 24.30
6 9 -11.07 122.54
7 33 12.93 167.18
8 39 18.93 358.34
9 27 6.93 48.02
10 9 -11.07 122.54
11 2 -18.07 326.52
12 5 -15.07 227.10
13 29 8.93 79.74
14 8 -12.07 145.68
15 39 18.93 358.34
16 10 -10.07 101.40
17 26 5.93 35.16
18 19 -1.07 1.14
19 13 -7.07 49 .98
20 25 4.93 24.30
21 12 -8.07 65.12
22 32 11.93 142.32
23 25 4.93 24.30
24 29 8.93 79.74
25 10 -10.07 101.40
26 31 10.93 119.46
27 12 -8.07 65.12
Bcero 542 3281.85

Tabauya Al. Koauwecmeo cobax, noCHumaHHblx 6 00HOM Kéapmadne, pa3Huya mMexcoy
K0AU4eCmeom co0aK, NOCHUMAHHbLX 8 00HOM Keapmasne U CPeOHUM noKasamenem, U maKoi

dice pasHuyeli 8 Kkeaopame.
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Annex 2

CONTENTS

PacueTsl ¢ npuMeHeHHnEM t-CTATUCTUKHU

t-Statistic
= When calculating confidence intervals, the value you use to multiple the standard deviation of the IIpu pacuere JOBEpUTESbHBIX MHTEPBAJIOB, 3HAYEHHE, KOTOPOES BBl UCNOJIE3YETE IS NOACYETA
(@) estimate is called the t-statistic, use the table A2 below to select your value based on the number of CTaHAPTHOTO OTKIIOHEHWs] OLCHKHU, Ha3bIBaeTCsl t-craTMCTUKOW. Mcmompsyiire Talmuiy A2
E blocks you have counted. HUXKeE, YTOOBI BLIOPATh 3HAYEHNE B 3aBUCUMOCTHU OT KOJIMYECTBA MOCUATAHHBIX KBAPTAJIOB.
=2
(=] Number of blocks counted | t-statistic Komruecrso t-craTHCTHKA
8 TNE NMOCYATAHHBIX
= 4 3.182 2 12.71
5 2.776 3 4.303
6 2.571 4 3.182
. ppedd 5 2.776
n v 9 2.306 6 2.571
O < 10 2.262 7 2.447
S SR ; e
Qo 13 2.179 9 2.306
< 5 14 216 10 2.262
Em 15 2.145 11 2.228
>F 16 2131 12 2.201
(@) .
0Z2 18 2.11 ii %%9
19 2.101 .
20 2.093 15 2.145
" % 21 2.086 16 2.131
8 ol 2, 17 AE
Z W ' 18 2.11
o 24 2.069 .
8 - o5 5064 19 2.101
> O 26 2.06 20 2.093
z [ 21 2086
O 29 2.048 22 2.08
S 2 30 2.045 23 2.074
Z .
ouw 31 2.042 24 2.069
= E g} g-gg; 25 2.064
= : 26 2.06
61 2
More than 61 blocks 1.96 % %823
o .
Z Table A2. Shows t-statistics according to number of blocks counted. Multiply the standard deviation by the t- 29 2.048
o) statistic to calculate the confidence interval. 30 2.045
g 31 2.042
| 41 2.021
Lz> 51 2.009
(o) 61 2
&) Bbonee 61 kBaprana 1.96

Tab'ﬂuua A2. Iloka3vieaem t-cmamucmuky 6 3a8uUcCuUMOCmu Om Koauiecmea nocHYumaniblx
Keapmanoes. ﬂ./lﬂ paciema ()oeepumeﬂbuozo unmepeaana, yYMHOJICbNME cmam)apmuoe
OMKAOHEeHUue no t-cmamucmuke.
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