Jobooodddobooodddi
Joootbobotobbdobdbobodgn
oot boototboddn

00140 110

U o oo
[]

J R
02 — 07




gooooug

uggd

uggd
gooobooooon
ggd
gooooogogo

ggd

U100000000D0DOD D i e e e e ea s 1
101000000 0000D0UD0 i e e 1
I I I P 1
I I P 3
I I TP 5
2 It I PP 5
2 I T PP 5
2 8 I I I I PP 5
I I I I PP 7
N e RPN 7
NN 3 PR 8
N e PR 10
304000000000 000000 DO e e e e e 10
R = I I PP 11
I PP 12
O PP 12
e I TR 12
I PP 12
PP 13

Y PP 13



PP 13

I T PP 15
L5 PP 15
I I TP 16

gooo
0 PP 21
I I PP 40
I o PR 49
OO 4. OO0 PDM o e e e e e e e 55
I P 56
I PP 58
I I 0 PP 60



gooooug

ugogobobooobooobooobobobooooooobboobobobbooooooooooobooooo
ugoboboboooooobooobooboooobobobooooobboooooboboobobobooan
god120301000001s020000000000000O0000000O0ODO
gdoooobbboooooooobobbbbobo114090 2000010040000 DDO
ggooobbbobooogooooobob booobbboooooooboobbbobooooooooo
ggobobobodoobooooobobooouoooboboooobobbooboooaoo
ugboboooobobooogooobooobdoooobobooouooboooboooo
ugobbobooooooooobooooobooboboobooboobbbboooobboooaoon
goobooooobbooooobbooo
gogoooboooobbooogooobobooboooobbbooooooboboobbboooooo
goooooooobbooooobbooobbooooobbooobboogooo
uogoboboooobooouoboboooobbobooooobobobooooboboboooooogooon

gooooo

b 140110

Odododgggogd
ooo Uooogdg



<
O
AA
H

3
ra
*
Y
a
EF
]




ASHOMRTIHHMERZET. MEMUBERET-TVW3HE

CGET KD & RN B
WTKDESECI HETFH
ICfEA DATHEME 2 4RET L T
Do




AFAFRICER S h TV 3 LR EE RS0 NIBHE S
X7Ov 7 pMokftsEahi,

AGPSEHARHFOMEETT-
TV A EREERR




I“ i
%M'

y,

dHY a2 —1— NOETHE
MEFREY7—73 3 v 7
FOWTY XD IBERFICHE
BRICDOWTHBART-> TV
B,




e T
|||iw| il : , n%%iulﬂwi
.

i

| A7 LT T 4 THPNIC & B BAEEED
BFE ATOUT S Mtk
DRBE P EEI ATV,



ugboooaoo

gboboooboobooooboobooobobood
obooboobogooboo gbobooooboobooooboo
goooooboobon
ogbooboboo ooobooboooboon
goboooobouoobobooboboobobooonbn (oobbooboon
0 R/DII 19990 80 2700 gooooooooboboon
gboboooboobooooboobooobobood
q0o0o U00OMMNA 00o
U F/ULD N/A goooooo
O E/NO O 0O I N/A

1oooooogoog
gboboboooobobobobobobooboobobobobobooooobobonbo
U uuugs4u o1 ggog20boogooooooboooooooogyaooooagi’
gbobooboboobooobobooooboboobooboboobobobooboOoDo
goboobooobooobbooobboobbooobbooobbooboboboooobnoboon
uboboooboobbooboboooboonoo
gbobooooboobobobbooboobooboboobooboboboboboboooboOoDo
goboboooooboboooboboooobbooobbobepSO0onbOoOoOoooDOn
gbobodbbooboooboobbaooboo

200000
gigogoooobooooboooobooobuoobbooboboobobooboboooboo
g200000boooobobobobobobooooboobobobobobo
g3gbooboogbooobooboobooboobooboobooboobooboobo
uboboooboboobobod
040000
ijgoobooboboobboobbooboooboooboooboobboonoobo
20gggobooboooooboboboooobobuooobobobooooobooooobobooan
gooooo
joobooboboobbooboooboooboobobooobooobon
4s00b0bodobbooboboooboooboooboboobboobbg
stbogooobgooooboobobooobooboboobobbooboobobooD
goo
gsgogboogoood
googo
goboooooo?2o gobooobogoooo 10 16790 7920
gobooaoboooaon eo
gbobooboooon

googno
goboooobuoobobooobboobobooobooon gobooooboood
gbobgooo oboobobgooo gbobgobilizoobOoD

ooo




ubobooooboooaon

goo goboooboobooooog

goboog |obood gbobooboooobooboboobbooboo
ugobood (oboobbgodabo gbbodgbbooobbooboooboooboo
goog

upobood |oboobbuoobbooboobuoobboabobd
gobod |0DboobepSO0OO0O0OO0 OO0DOOOODOOOODOOOObOODOObOonOdg
gbbgdabood

gooboog |[0bood gboboobooopoooobbooooooooon
gobood |0obdad oomooooboon

goood (oo uomooooooooo

gooo 2002090210 020020 100 30 gobooboobooon

goooooogn

iooooooboon
oioooo
gboboooobooboboboboobobooboboobooboboobobobooboOoDo
oboobobobogooooooon
ijgobgoobooobooooboobooobboobooboooboboobooboboOooDbo
gbooboobooooobooboooooobobooobooobobooobobobOoDnog
gboobobooooboobgoboooobobobobobooboboobooboboobOono
obobobobobobooooooobobooboboo
2020020 000000000000 DOO0ODOOODOOOOOOODOODOODODOOODO
gboboboboboboboooooooobobobobobobDooDooooooD
jobooboobboooboobooobbooboobooobooboobboooDbo
gbobobobobobobooboobogooog
gbobobobobobgoboobooooooobobobobobobooboooooobo

20000
ggooooobooooooocopbobbboooooooobooboboooooooon
gbobooobgoepSOODO0DOODOODOOOODOODOODOODOOOODOn
gboboooobboooboboooobobooobobooobbooobobooooobooan
gbobgooooboboobooobobooboobobooboobobooboboboon
gboboooobboooboboooobobooobobooobbooobobooooobooan
vbobobobobobooboooooboboboboboboooooooon

g3ggoo

gboboooobboooboboooobbooobbooobboooboboooobooboan
goobooooboepSODOO000onobOOOoOoooObbooOoobDbOboooobbooOon
gbobooooboboooboobooobobooobobooobbooobobooooboobooan
gooooobobooobbooobbooobbooobbooobbooobboon
gbobooooboboooboobooobobooobobooobbooobobooooboobooan
gobooobooogon
gbobooooboboooboobooobobooobobooobbooobobooooboobooan
goboobboobboobbooobbooobboooboooboooo




u400nooong

gbobgoooboboboobooboobobooboboobooboobobooboboobDoon
gooooobbooobbooobbooobbooobbooobbooobboon
gooogobobooobbooobbooobbooobbooobbooooboobooon
boboobooboobooooboboboboboboooobobobobobonoon
gbbooboodobbooobbooobbooobbooobbooobboooboobooan
gbobgobooobobooboooboboobobooboboooboobobooboboboon
goobooobbooobbooobbooobbooobbooobboooboobooon
gooond
ugboboooobbooobbooobbooobbooobbooobbooooboobooan
gbobgoooboboboobooboobobooboboobooboobobooboboobDoon
goboobooobooobooobooboboooboobboobobooobo

gsgogoood

goboboooobbbooooepSsinobooobbboooobobuooobobbooan
ggooocpOO00obooooboboogobbooooboooobbooobbooooobon
gboboboboboooooobobobonooooooboobobobobobonDon
ubobooooboboooobobooobobooobobooobbooobobooooboobooan
ubbogbbooobbooobooobuoobbuoanbog
gbobgobooobobobooobooboobooboboobooboboobobooboon
gboboboboboopooooboboboboboboboooooboboboboon
g4000 00000000 DODOO0ODODOOO0ODODOOO0OOOO0O0OODbOOO0DbObOOOn
ubbodobooobobooboooobooon

40000
gbobooboboobbooobboooepSO0boooboooboobDboobboobooo
uboboobobooobobooaepSs DOO0onobooonoboobobooboepSOObODOOOonOOO
gooosiuuuoooooooooobobbbboboobobobobbobbooooooogouoga
gboooogzeobogogbobobobooocerbbogobobooboboooono
gobooboooobooobbooobbooobooobbbooobbooobboooboo
ooboobooooboooboboooboboobobooobboooboboooboboonboboo
uobobooobooobbooobobooobooobbbooobbuoooboboaoboboo
gboobooobooboboboboobgoobooboboobooboboobobobooboOono
gboobobobgooo
goobooboooobooobobooooboboobobooobbooobbooobbooooboo
gbobooobobooboboobboobboobooooboooboooooooboo




subog
uobbodoobooobbuooobobuoobobooobbbooobbuooobobooboboo
gboboboboboobgoobooooobobobobo
gbobooooobobobooobobooboboooobobooobooboboobOono
gobooboooobooobboooobobooobooobbooobbooobbooooboo
goopobooobobooooooobobbobbooooooooboobboooo20bboan
uoboboooboooboboooboboobobooobbbooobbuoooboboaonbobooo
gboobooboo
gobooboobooboobooboobooboobooboobooboobooboo
gboboboboooooboboboboboboboboboboboooobobobobo
ooooboooobooobobooobobooobooobboooobobooooboboonooo
uboboooobooboboobbooboo

e JOd
gooboboooobooobbooobbooobooobbooobbooobboooboo
gobooboooobooobboooobobooobooobbooobbooobbooooboo
uobobooooboooboboooobobooobooobbooobobuooooboaonoooo
uoboboooboooboboooboboobobooobbbooobbuoooboboaonbobooo
gbobooobooboboobobooobooboobobooboobobobobobobooboOoDno
gbooboboboboboon




gooog

GPS Global Positioning System ooooooood
JCC Joint Coordination Committee ooooooo
PCM Project Cycle Management goobobooooobobooooon




giliudgoouoouoogn

10100000 oboboaoaooo
udddododoooooooooooooooooboobobboboboboboboboobooboboobobooboon
1889 0000 8.401911 0000 8.20 0000000000 O0ODOOOODOODOODOOYOOO
ggoipooboonbioooooooobobobobooooouooobobobooobbbboooooooo
gogodgooobobooooobboooooboooobobooooobobooboooooono
goobooooboooboooooboboooobboboobboooobboobooogooo
gogbobobobbooooouoboboooooobooooboboooobbooobon
gobobooooboboooobomJicAlgoooooobooooobboooooDboo
gbooboogoobooleeeusboz2rdboooobooobooboobooobobooobobobobonooo
gogobooobboooooooboobobbboooooooobobboooooooo3g 10D 3o
Uboo00ooobooboogbouoboobuobbboboouobogogocGlobal Positioning SystemdGPSU
ggoooboobooooooobooooobbooboobobbooooobboooooobbboooooo
gobooood

ooooobobobOogoz2o03b 202800000000 oooooobobbooooooDoO
dddddoooooooo suoooooobooouoooobooouooaonooooobbn
goooboooobboooooobboo

goboooooobboooooon

iopDMODODOOOODOODOOOOO0OO0OOOO 20000 30000000 OODOODOO

ugooon

200000000 0bbooooboboooobobooobobbooooobDbboooobobbOon

ugboboooooboooobooboooon
jggogoboooooobboooobboooboobboooobbooooooboo
is00000doooooooooobooboooooooobobbbbbbbooobbbbbbod

goboooooobbooooobobbboouobobooooon

1020000000000000

goooo gooogoo gooooooo
goooonooogoogo EDDDDDDDDDDDDDDDDDDDDDDD
=
poooogofgooboooot™ DDDDDDDDDDDDDDDDDDDDDDDDD
O 0 oooooo
goooonoobobobgboboobmoooooooooooon




gboobg (oooooepS0Ooonon gbobobobobobgboboooboboooooo
ooobooooo

gboooo (0bogo gboboobobooobooopboobbooboon
goobo (oooo Uooooboooboooon
ugboobod |00 ugooobogbobooaoo

000000 00000DO0ODDOdJoint Coordination Committee: JCCOODOODODOOODODO
000000000000 0000000D0000D000000000D00O00D0OO0O0  Institute
of Seismology, Ministry of Science and Higher Education, RKOOOOOODODOOOOGQOQOQOQd

gooad
Nusipov E. goooood
Ospanov A. oooo
Schazilov V. gooooooobood
Scherba Y. gooooboooood
Timush A. ogooooo
Sydykov A. oooooQg
Sadykova A. oooo

ugooboooooon

ooooo ooogood

20020 90210000 | ObOO0O0oODbOOoOOOO0ObbOOOOd
20020 90 220000 | 00OOOOOOOOO

20020 90 230000 0D0OO0OOoOOOO0ObOOOoOOOoO0bOOOn
goboooood

20020 90240000 0DOO0OoOobOOoO0obooOoOoOobOOoO0obOOoOooObOOoOobOoOonDon
gobooooog

2020 90250000 | 00O0OOoO0OOO0OObDOOO0OOOOn
gooooooooon

gooooooo

20020 90200000 | O0OOOODOODOOO

gobooooooon

goboooog

20020 90270000 | 0bbOOoO0bOO0OO0ObOOOoO0bDOO0OODbDOoObLO0ObDDbDOn
goboooog

2002090280000 obbOoOoboOoOoOO

2002090200000 obbOoOoboOoOoOO




20020 90300000 | ObOOOoOoObOOObOOO
20020 100 10000 | ODOOODOODOO
200200 100 20000 | 0bOOoOoOobOOo0boooooboaoo
20020 10030000 0O0OO0OO0oOoOOoO0OOoO0booboOoong

1030000 o0oooooono
1R/DOOOODO 1999080 270
2000000 20000 30 100 20030 20 280
n0dooooooooooooon
AN0oogoooo goooood
Institute of Seismology, Ministry of Science and Higher Education,
RK
5000000000 odooooooooooooad
o0 0o 0do0d0odoooboooooooooboooooooooooooon
0o0do0ooooooooooooooboooooooePsonoonond
goooooooooobooooooooooooooboooooon
goooooooo
agooood
l-1l00o0ooboooooooooooa
l-200 000000000000 0000O0000O0O0O0OO0OOODOOGPSOOOOO
1300000000000 ooooobooooonoa
l-4000000000000000O00b0o00oooa
1-50000000000o0o00booguoobooooooooooo
2- 100 0000000000000 oooooooooooo
-100000booboooooboooooobooooon
200000000000 00DO00000DO0000OO0UOO0OboOOooOOan
30 000ooonoooooooooooon
4000000000000 ooboooboooooooogn
5-10 00000000 onoouoooooon
5-200 00000000000
suoooonoad
00000000 oobobooooooooooboooooo 10
00000000 DoooooooooboooePSOOn 1020



goooooo gogoobobbooogogo204006PSOOOO0O1I0 20

goooo gooboooboboogooepSsObbboooooobbooooon
gd
o obDbbObO00o0oOoOooDbles oo ooobbboooooobobobonoog
00001998.8.300 9.10020000 300000000000
gogobboooooobobooooon
1000000000000 0OUNCRDDOODOODOOODODDOOD GESIDODOODOODOOODO
ggooobbooogoobooboboooooo

l11poopooboobbgzo0o0b 100bbbObOO000000U0OoUobLbOoO0o0oLDbOOO000oUoOoOon
goobobooooobbooooooobobobePsOboboboDbDDbD 1O



20000000000

20 100000
OO00OO0000O00D0OO00DOOObDOOoODoOOoO0OOOnProject Cycle Management PCMODO
uobooboobooobobooboboooooboboo

gigooboooobobboo pDMIPDMelOODODODOOOPDMeO OO DODOOOOODODO
gpDMUOODOOOO0OODODOODODOOODLDDODODOOOOODOODOOODOODODODOOO
goooobobobobioooooobbobboooooboobbobodooodudod pDMed O
goboobbooooooboboobobbooooooboobobobbosboooooboboobogn
gooobobooooooboooo

2000000000 PDMeOOOOOOOODODOOOOOOOODOODOODOOOOOOOOD
goobboooooooobobooobbooooobbooobboooobobooo

g3goobobobooogz2020000000s500000000000O0

20 2000500
ggsgooooooon

giboboooooobboooobooobobobboouoobboooboboooooboboooon
goobobooooobooooobooon

g0000ob00oooooooooooboobobbbbboooooooooooo

g3goooboooobobooboobbodgooooboobbooooobbooooooooboDboD
ggdd

4000000 O0OO0O00O0obDbObObbbOO00o0oooooobDobboobobDbbboobboDbD
gogobouobboboobooooobooogo

gstbobobodooooooboooouobbobooooobooooobboooooobboooon
goobboooooboboooon

20 30000
gooboboooobooooobbooo



goobbooooobboooobboooboobobooooobobooooDbo
019990 80 270 UIUDOOR/DOUODDOOODO
goobbooooooooooon
gogobboboooooboboouoboboooobooboooobooo

U PDMe

goooobbooobooboooobooon

gooobooogd

goooooooo



RIE SOV MOERIIETIREER

3—1 BADOEH
(1) BRI O A FE#E
BARME (JICA) DFAZEMRRE. BHGRS, FBEEZANIOH S, TTEMRIRKER
2 NDRMEMER L IERI AOBHEME & IR L7z,

FEFE N K4 SR 5
20004E B 1IMM | BLEZ ERE M ESR
30.5|M/M  [/NE KR XEBRE

0.5|M/M |4~ REHE | ¥MIBMNEE
20014EFE 0.33|M/M |BIR#HE R EE R

1IMM | BilLEZ EREMESN
0.33|M/M | A EER GPSEL

TIM/M | ZERERT WiE

0.5|M/M A~ KiEHE | BAMIEMNRE
20024 B 1IMM | BE =R E RSN
0.5/M/M | EIBEIE mEEH
0.7/M/M [ILERF GPS# I
&5 43.4 |M/M

—F. 77 a3y THEBEO-DODOEMRIREBEIZROEBY, EX6 ATH5D,

AN l K4 ! B AL B
20014EBE 0.33/M/M [ ZEBERF BB
0.33|M/M | AHE#8E AR
0.33)M/M  |/PRET] B HESR

20024E B 0.11M/M . [HHBH RN
0.1|M/M  |EHEALE EREEER
0. 1UM/M | 54 ZRITER GPSHEH

25t 1. 29| M/M

BH IR EN (S8 U A M 0okBY), BAMIZHE - SR - GPS Bl 0L HC
5 L7, ZOBEBIX1IELI T 700 FHIZ RS, CHICBEBEBE COBABH ML S,
BRIHHMBEESANIRDEBY, ERIATH L,



K4 AH HHEEL B 4
Ms. L. Kurskeyeva 11M/M [HE - fETE
Ms.N. Silacheva 11M/M | HIEE - THE T
Mr. A. Zhurba 11|M/M | HIEE - T T2
Mr. A. Kurskeyev 0.5|M/M |HiZE - HHET &
Mr. V. Kazakov 0.5|M/M |HEZF
Ms. G. Ossipova 11M/M |HHEZE
Mr. T. Abakanov _ 0.5|M/M |REEH
Mr. M. Jukebayev 0.5/M/M |GPSHhEZR R
Ms. E. Isenzhigitova 11|M/M |[HE - TRETLZ

57

g00ooboboobbboboog
gooboboouooboboooooonboog
igbooboboobobboboodooddooooooooooooooobobobb0o0ooooooo
goboooooobboooooon
20000000000 Dbb000g GPpSOODODOOO0UOOOUNO NSOIVTRANOOODDO
gooooogno
pbogooobobboooboobobobooobooooooobboobbOooooobobooD
gobi12000000

302000000000000
goboooooobbooooobobooooobobon

giaooon
gogobbobooobobbooouoboboiboooooooboboooooobbobobbooo
gootoooooobooooboboooobbooooooobobooooboboobn
gooobbbooooobobboooooobobooooooobbobbboooonboboobooo
gobooooobobobooooobobobooooobboobboooobobbooooobon
gooo
goooboobbooOobooooooooooooobbbbbooooobbbbblo 2o
gooboobooooobobbooooobboobbooooobobobooooboboooon
gooboboooobooooboobobooobbooooonbod
gooobboooooobboooobobooboobboooobobboooobobobooog
gooboboooooooboboboobboooooboboboobobbooooobbbooooon
goooobboooooobboooobbbooooooobbboooobooboboo



gdddddooooououoouooooodddoooo GPSUoooooLDOO
goooobbooooooobboooobobboooooboobobboooobbboooon
goooobbooooooboobbooooobbboooooooobobooooobobooboo
goobobobooooobobobboooboboooobbobboboooboboobn
goobobobooooboboootoooobooboboooooboboooobooobobDn
gooobobooooooboooo

g200o0ooooo
goddddooooooooooobooobooboboo000000oUUUooa
gooobobboooooboboooobbooboboboooooboboooooooobobod
gooboboboooobobooouooooboboboooooooobooobobooooobn
goobouobbooooboooobboboouobbobooobobobooobooboobn
goobbooooobbobbooooboboogooon
gooooooooobboboobbboddddoooooooobboboobbobbooo
gooobbooooboobboooooobboooooboobbooooboboooooboo
goooobooobobooouobobooooobbobooooobobooooooboobooon
gooobbbiooouooboboooooooooobobobooooboobobooooobobn
goooobooobobooouoboboooobboodoooooooobooboooooobobn
gogoooboooooon
iggooboooobboboooooooooobobooboboboooooobboooooogon
gooobbboooooobbooooobbbooooobbbooooobobooboboboo
gooobobbooouoobboobbooooooooobbooooobooboboooooobon
goobobooooobobooooboooobboogon

g3gGepPsOd
gooooooboobobbbbbbbbobePSOUIOOUOUOOOOOOoGPsOOd
gooooooooboooobboboobooooobbobooooobbbooooDboo
gooobobbodoouooboboobboooobboooooobooboboooooboobobobn
gogobboboooboboooboobooouobbooooboboooobboo
gobobo0oooooGcGAMITOODODOOOOOO GPSOOODODODOOOUOODODD
UO0O0D0OD00O0OBernese 0 O0UOO0O0ODOOOOO0ODODODOOOOOODLDODOOOOOO
goboooooobooooobobboooobbbooooobbboooooobooDoo
O0o0oobOoobooboooboboboboboonogosSodnU UNIX(LINuX)DDOODDOO



gogoobobbooooooobobooooboboobooobobboobboboooobboo
gboogobogoboostuguobuooobuoobboooobboooboosbuoonoboo
goooolgooobboooobboooobboooooobbobbboooobooboo
gbogoobooosubgobobooboobooboboboobooboboobobbooboon
GpsOOOooUoOoOObbOOOOoOoobDbbbOODbbObOOoOoOoODbObbOOoOoOoOg
gooobobbodoouoobbooouoboboboooobboooobobooobboobobn
goooobbooooooobbbooooobobobooooobbboooooobobooboo
gooooobobobooooobobobooooobooobbobboooooobobbboooon
goooobbooooboooobobboooobboooooobboooobobooboobobo
goobobobooooboboooooooobobobboooooobobooobobooooobn
goobboooooboboooobooooboboogon

gbOo0dobz20030 200000000000 0O00ODOOO3OO0O0ODOOODOOOOD
goobbooooooooooon

3030 0o0obooooboboOooDbon
ugobboboooobobobooooobboobobboobboooooboboboooooobooon
ggooobobobboboooobobbdoooooboobbooooobobobooooooobooboan
ggobbooooboboooogooboboooooobboooooobooboboboobobbooooon
ggoooboooooooobbooooooboboooooooobbobooooobobobooboon
goooobboooobobbooobboogobbooo
gogooobooooooooboobooobboooooobobboooobbboobooooooo
ggooobbodooooboobbooooobooooooboboboooooobbobooooooon
uobboobbooooooboooobooobboboooooobbooooooboooonb
gocepSOOO0D0OO0ODOOODOOOODOOODOLOODDODOODOODDODODDOODODO
googonbz20030 2000000000000 ODODOOOO3OOO0O0O0O0O0OUOODDDOD
goboooooobbooooon

3400000000000 DO0O0O0OO0

ugoobobooouooobboooooboooobbooooooboboboooooboogooon

uggoo

giligopoooboooboooooooobobobbooobboooooooobobbbooooooobooboobo
goobboboooobobobobooooobobooooobboooobbooobobboog



gooobboobboooooboboboooboelsggoobobboooboooboooooDo
goobgobboouooboooooobobooouoboboooobbooooboboooon

g200o0obobobob00oooooooooboobobbbbboooooooooooobbbbooo
goboooobobooogobbobotboooooooboobooobbooobboobobboobbogy
gobobobobbuoooooooooboooooooobooboooboboooooooboboobbogo
gooboobboooobobboooooobooooboboooobboooobobobboog
goobbooooobbobbooooobbooobobooobobooobobboooDbo

3gso0o0o0o0o0o0o0o0o0oOogonoo
gbobooooobooooepsOobbooooobbooboooobbobooboboooDbO
doooobbooooooooooooooooobooboobbooouooaouooooooon
gogooobooobbooooobobobooooobbboooobboobbboooooo
gooooooboooooooobobooloooooooboobooobbboobbooooo
ggodogooobobooooooooooboboooobbboooobbbobbboooooo
ggobooobbooooboooobbobooouobobooooobobooooboooogon
ggbobobobdoooobboooo4bb000oooooobobobboobboooobn
uggoo
gooobobgooobbooooooboboooooobbboooobbbooooooooDobo
ggooobooooooouooobooboooooboboboooobbboboobboooooono
gogooobooooooooboboooooobobooooooooooobbooooooooo
ugboboobbobooooobbooobboooooobobooaon
ugoobobobobooouooooboooooobobooobbooooooobobooogooon
ggobobobodouoooooobobooooooboboooobobboooooboobooooon
goobogobboooobboooobboooobobooobooobboooobobOoo



4000000

4010000
uogoobobobobooouoooobobbboboooooboobboboooooboobbooooaoon
ugboobooooooogg

gilioooooooooboooooobobooobbooooobboobboooobbooooo
goobbooooooobboooooobbooobbooobbooobbbbooog
gboboboooobooboooboobobobobooobbboooooooooooooooooobooooo
goobboooooobooobboooobbooogon

gz0z200200000000o0oobbo0oooobbooooobooobobooobobooooDboo
gooobbooboooobboouoobbooooboboooobboooobbooobon

g3ggooooogobooooooooooboboobobbboooooooobobobobooobobooboD
goobbboooobooooobobood

gogobboobboouobbooooobooooooboboooobobooooboboobooooon

4020000
gogooooboooooooboboooooooboboobobobboooooobobooboooooobobnooo
ggooobbbobobooboboepsOnooboobbbbbb0o00ooooooooooDbDbo
ggooooooooooobobbobobobooooboooobboooooboboboooooo
gobooooboboooobobooobbooobbobboobomooboooobooooboo
ggbooboooooboboobobooobbobbooobobboooboboooobobooooo
ugbboboooobbooooooobbooobbooo

4030000
gogooobooooooooogoobooooooobbboooobooobbboooooobo
gooob ePSODbOO0O0OO0OD0ODOOODOODDOOODDOOODDOUOOODDOOODDO
ggoboobobbooooouoooooboboboooboooooboboooooooobooobooon
ggobbobooooboboboooobboobobobobobooooboboboboboooon
googobbooooobboooboboooobbooouobboog
goooooobboooooboboobbobooooooobboooobbbooooobo
goboobooooobboouoobbobooooboooobboogooo



404000000
gogooobooooooooooooboboooooobbbooooobbboooooobo
ggooobooboooooooboboooooobobooooooooooobboboooooooo
ggoboboooooboboboooobboooooooobooobboobbooooobooon
ugbobooooboboooobooboooobooobbooooooboboooobobooog
ugoobobooboboooooooooobobooooobooboooooobobooooooon
ggoooobooobboooooobbobooooooooobobooooobobobooooobo
ggoogoooboboooooooooobooooooobobbooooobobobooooooo
goo
ugboooooobobobooooobobooouoboobobooooooboboobbboooooon
ggobobobodoooooooobobooouooobobooooobobooooooobooboon
uobobooooobooobobooobooboooooboboooobboo

405000000

ggoobogooooobepSsOboooooobobboboobbboboobbbbooooooon
dddoooooooooouooooooooooooooooooobbbbbbbobbn
ggobboboogoguobbobooouooooooooooboboooobobooooooboboon
ggoboobobooouoobobobodoooooouoooboboboooooobbobooooooon
goooooooobbooooobbooobboogo

ggooobboooooooooooboboobooooobobboooobboboobbobooooooo
oo ooobobobobobobobobbbbbbbbbbbbOooOob 400
ggodogooobobobooooobobooooooobooboobooooobboooooaoon
uobobooooobooooobon

4060000
ggoboooooboooooooePSgogooobbbbobbbbboooooooo
gooboooooobboob ePsbbOoooobobOobbboOooobobePSObbOOonO
googoosbuooboobooobuooobobooobboboooboobooboboobobOooDo
gobogozeo20bboobboooobOooobooboboooboboooboboooDboo
ugodguobooooboboooooboboboboouobooboboooobbooobooooaon
ggooooobbbooooobobobooooboooooobobooooobbbboooooDo
gogooooooboobobooooooooobobboboboooobobobooobbboooooooboobo
gogoooooboboooogoooboboooooobobobooobboobbooooobbooboooooo



gobooooobboooooon

gooooboooooobobooooboooooboboooooboooobbooooogoo
goodgoobobooooooboboooooboboooobboooobbooooobbooooo
ggo



gsgdoggog

5010000

giooooooogooo

goobobodobobooobobobooooooobboooooboooboboooogd
gooobobobbooogooboboooobbbooobooooboboooobbobooon
gooobbooooobbooooobbooooboooooooooooboboooooon
goooobbooogoobboobooouoob4b000obbb0obbboooobbbooobo
goooooboobobooooooooobobooooobboooooobobooobobooooobn
goooooooboboooouooooobbooooobbooobooobooboooooboboo
ggooboboooobon
goboooobooboooooooobbooooooobobbooooobbooooog
goobbooooobooooobboooobbooobon
goboboobooooooboobobobbbbooooooooooobooobbboooooobogoo
gobbobobooooooobobbooooboboobbbooooooooobooboobbooooooonn
goooubbbodooooobobbooooboboboooooobooboboooooooobobn
goobbooooobobobooobbooobboogoobooobboo
goooooobooooobboogoboboboooobbooobobbooobon
ggjodooogoooouobooboooboooooooo0d00UUUU o
goooobbooooboooobobboooobbooooooboboobboooooboo
gooobbbooouobbboooboooooboboooooooboboboooooboboboo
goooooobobobbboO0oom

g200o0o0o0g0ooobbobooooobbnooo

gooobbooooobobboooobbbooooobooobboooobbbooa
goodoobboooooooooooobboooobbooobobobooobDooooboo
gooobobbodoouoobobobooouoooooobooobbooooobooboooobobn
gooboboouoboboooooboonboog

g3ooooogooon

gooobbobobboogobboooobbooooobooobobooobobobooog
goodooobobooooobbooboooobbooooooooboboooobboooon



goooobboooooobboooobobbooooboboooobooooboboooobobo
goooobboooooobboobboooobboooooobobobbboogoooboo
gooobbbooooooboboooooobbbooooobbobobbboooooboboboo
goobobobooooobobooouobobboooboboooooooooooooobon
goooobobbodoouoobbooobooooobboooooooboboboboboogoobn
gogoobooooobod

400 0000000DODO
goobboooooboooobobboooooboobobooooobbooboboobobooo
goobbobooobboooooboboouoboooobboooooooboooboobooon
goooboobooboboooouobobobooouobboboooooooooboboooooobobn
ggobooboooobon

gsb0o0oooooooooogon
gooobboooobbooooboobboooooboboooobboobobboog
gooooboboboooooobooboboboouobobboooooboobobooooboobobn
gooobbobooooboobobooouobooboooobboboobooooboobobon
gooboboboooobobooboobboooobboboooooouooboobobooobobo
goooobbbooooobobbooboooooboooooobbboooonbobboo
gd

5020000

ugobobobooooooboboobbbodoooooboboboooobobooooooogooon
ugooobboooooboobooooooboooobobobooooooboboooooon
gobooooobboooooon

gioooooogogoo
gogobboboooboboobobooobbooooobobobobooobbobooooog
JICADDOOOoOoOobooobooobobooobobooobboooobobobooobbOon
goobobobooooobobobboouoboooobobobooooboooobooboogobobn
gobooooobooboboooobbobooooobboooobbbooooboobooboo
goooboboooooobboooobbooobobooo



g200o0o0ooooobobooogoon

gooobboogoobboooooboobboooooboboobboooobboog
gooobboooboooooboobobbooooobbobboooooobobooooooboobooDo
gboboooooboooobboooobbooooob oSuubobboooobobbOOoOon
gootooogooobooooboboooobboodooboooooobobooooobobn
goboobboboooooobobobobooboobobooobobobooboobobbboooogoooan
gooobbboooooobobooooooouoooboboooooobobboooooooboo
goooo

g3gooooobbobooogoo
gooobbooouobobobooouobooobbooooboobooooobobobooog
gootoooooobooooooobooouoobobboooooobbooooobobn
gooobbboobbooooobobboooobbboooooobbooooobooDoo
gooobbooogoo10bbo00d

g4bioooooooooodgd

goobboboogoboboboboooooboooobboooobboooooog
gooobbobooouobooboobbbooooobobooooooobooboboooooboboboo
goooooobboooooobooooobod

gooboobobooooobbooooooobobooooobbooobobooobbooo
goooobbbooooobobbooboooooboooooobbboooonbobboo
goobbooooooboouoooobboouooboooooooboboooan

gooboboboboboooobbooooobboooooobbobooboooobooboboog
gooobbobiooouooobobooooobbobooooooboooooobobobn
goobbobooobbooooobboo






googgod

.gggo

.gooooboobod

.gogoon

.0dg rPbDM

.gooooon

.gggoo

gooooobooooo






Y2l

[
&
3

MINUTES OF THE JOINT EVALUATION
BETWEEN
THE JAPANESE TERMINAL EVALUATION TEAM
AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF
KAZAKHSTAN

ON JAPANESE TECHNICAL COOPERATION FOR

THE MINI-PROJECT-TYPE TECHNICAL COOPERATION FOR
CONTINUATION AND IMPROVEMENT OF THE SEISMOLOGICAL
MONITORING SYSTEM FOR EARTHQUAKE PREPAREDNESS AND RISK
ASSESSMENT IN THE REGION OF ALMATY CITY
IN THE REPUBLIC OF KAZAKHSTAN

The Japanese Evaluation Team (hereinafter referred to as “the Team™), organized
by the Japan International Cooperation Agency (hereinafter referred to as “JICA™)
and headed by Mr. Yukihiko Ejiri, visited Kazakhstan from September 21 to
October 3, 2002.

During its stay in Kazakhstan, the Team had series of discussions with the
Kazakhstan authorities concerned and jointly evaluated the achievements of the
Mini-Project-Type Technical Cooperation mentioned above.

As a result of the discussions, the Team and the Kazakhstan authorities
concerned agreed to report to their respective Governments the matters mentioned in
the document “Joint Report on the Japanese Technical Cooperation for the Mini-
Project-Type Technical Cooperation for Continuation and Improvement of the
Seismological Monitoring System for Earthquake Preparedness and Risk
Assessment in the Region of Almaty City in the Republic of Kazakhstan™ attached
hereto.

Almaty, October 2, 2002

i’i—ﬁ“?%\ e 2

Mr. Yukihiko Ejiri Professor Ergali Nusipov,/Director
Head of Japanese Evaluation Team Institute of Seismology,
Japan International Cooperation Agency Ministry of Education and

Science



Joint Report on the Japanese Technical Cooperation for the Mini-Project-Type
Technical Cooperation for Continuation and Improvement of the Seismological
Monitoring System for Earthquake Preparedness and Risk Assessment in the Region
of Almaty City in the Republic of Kazakhstan

1. Introduction
1-1. Objective of the Evaluation Study
1-2. Members of the Evaluation Team
1-3. Schedule of the Study

2. Methodology of Evaluation

3. Outline of the Project
3-1.Background of the Project
3-2. Summary of the Project

4. Project Implementation Process

5. Project Performance
5-1. Input
5-2. Outputs
5-3. Project Purpose
5-4. Developing Goal

6. Evaluation Results
6-1. Relevance
6-2. Effectiveness
6-3. Efficiency
6-4. Impact
6-5. Sustainability

7. Conclusion

8. Recommendation

Attachment:

1. List of the Persons to Whom the Japanese Study Team Has Interviewed
2.PDMe

3. List of Thesis and Reports
4, List of Supplied Equipment
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1. Introduction
1-1. Objective of the Evaluation Study
The objectives of this evaluation study are:

(1) To examine, with the Project Design Matrix (PDM), the actual performance of
the “Japanese Technical Cooperation for the Mini-Project-Type Technical
Cooperation for Continuation and Improvement of the Seismological
Monitoring System for Earthquake Preparedness and Risk Assessment in the
Region of Almaty City in the Republic of Kazakhstan (hereinafter called as the
“Project™),

(2) To study the extent to which the expected outputs or project purpose in this
Project have been achieved, or are expected to be achieved,

(3) To discuss measures after the completion of this Project and report or propose
the discussion results to the Governments of Kazakhstan and Japan,

(4) To draw some instructions or suggestions that could be applied to similar
projects to efficiently implement them in the future.

1-2. Members of the Evaluation Team
The members of the Japanese Evaluation Team are:

Yukihiko Ejiri Leader, Director, First Program Division, Tsukuba
International Centre, Japan International Cooperation
Agency (JICA)

Toshiaki Yokoi Evaluation of technology (Strong motion Observation),

Seismologist, Chief Research Scientist, International
Institute of Seismology and Earthquake Engineering,
Building Research Institute

Nobuo Hamada Evaluation of technology (Sensitive seismic
Observation), Director, Seismology and Volcanology
Research Department, Meteorological Research
Institute

Tetsuro Imakiire Evaluation of technology (GPS observation), Chief of
Crustal Deformation Research Division, Geography
and Crustal Dynamics Research Center, Geographical
Survey Institute

Yukiko Mizuno Planing and Evaluation, East, Central Asia and the

' Caucasus Division, Regional Department II, JICA



Yasuyuki Kuroda Evaluation and Analysis, International Development
Center of Japan
Naoko Okabayashi Interpreter, Training Coordinator, Japan International

Cooperation Center (JICE)

The Japanese Evaluation Team constitutes of members on Japanese side to form the
Joint Coordination Committee (hereinafter called as the “JCC™). The Kazakhstan
members of the JCC are from the Institute of Seismology, Ministry of Education and -
Science, the Republic of Kazakhstan (herein after called as the “IS MS-AS RK™).

Nusipov E
Ospanov A.
Schazilov V.
Scherba Y.

Timush A.
Sydykov A.
Sadykova A.

Director of the IS MS-AS RK

Deputy Director on Science

Head, the Laboratory of Earth Crust Physics

Head, the Laboratory of Earth Crust Deformation
Process

Executive Researcher

Chief Researcher

Senior Researcher

1-3. Schedule of the Study

Date Schedule

September 21, | - Arrival in Almaty of the Japanese Evaluation Team members
Sat., 2002

September 22, | - Interview to the long-term experts: Mr. Sudo and Mr. Komiyama
Sun,, 2002

September 23, | - Interview to the counterpart personnel

Mon., 2002 - Workshop

September 24, | - Interview to the counterpart personnel or Japanese experts

Tue., 2002 - Workshop

September 25, | - Interview to Japanese experts

Wed., 2002 - Courtesy call on the Vice Minister of ministry of Education and

Science
Workshop

September 26,
Thu., 2002

The First Joint Coordination Committee (JCC)
Visit to the National Academy of Science
Workshop

September 27,

Interview to the counterpart personnel or Japanese experts

Fri., 2002 - Visit to Agency of the Republic of Kazakhstan for Emergencies
September 28, | - Preparation of the joint evaluation report

Sat., 2002

September 29, | - Preparation of the joint evaluation report

Sun., 2002

%0




September 30, | - The Second JCC

Mon., 2002

October 01, | - The Third JCC

Tue., 2002

October 02, | - Signing the Minutes of the Joint Evaluation

Wed., 2002

October 03, | - Leaving for Tokyo of the Japanese Evaluation Team members
Thu., 2002

2. Methodology of Evaluation

2-1 Method of Evaluation

The JCC conducted the evaluation with the Project Cycle Management (PCM)
method.

(1) The JCC discussed the Project Design Matrix for Evaluation (PDMe). The
PDMe is a summary table of overall description of the Project for the
evaluation: inputs, activities, outputs, project purpose, developing goal and
developing ultimate goal.

(2) The JCC confirmed the achievement or its prospect of the Project in terms
of the project purpose, outputs stated in the PDMe.

(3) The JCC conducted the evaluation with the five (5) critena, namely
Relevance, Effectiveness, Efficiency, Impact and Sustainability.

2-2 Key Criteria of Evaluation

The five (5) criteria are:

(1) Relevance: Relevance explains whether the outputs, project purpose and
developing goal meet the needs of the counterpart (the IS MS-AS
RK), society and country of Kazakhstan.

(2) Effectiveness: Effectiveness demonstrates the extent to which the project purpese
has been achieved, or is expected to be achieved, in relation to the
outputs produced by the Project.

(3) Efficiency: Efficiency is a productivity of the Project implementation: how
efficiently the various inputs are converted into outputs.

(4) Impact: Impact is intended and unintended, direct and indirect, positive and
negative changes to the society in Kazakhstan as a result of the
Project implementation.

(5) Sustainability: Sustainability shows whether the Project benefits would continue
after this Project comes to an end.
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2-3 Sources of Information Used for Evaluation
The sources of information are:
-Documents agreed by both sides prior to and/or in the course of the Project
implementation.
- Minutes of Discussions dated August 27, 1999
- Reports written by the long-term or short-term experts
- Other documents agreed to or accepted in the course of implementation of the
Project
- PDMe
- Record of inputs from both sides and activities of the Project
- Responses to the questionnaires
- Result of interviews

3. Outline of the Project

3-1.Background of the Project

The Almaty seismically active region is located in a southeast part of the territory of
the republic of Kazakhstan. Two great earthquakes have occurred: Chilic with
magnitude of 8.4 in the year 1889 and Kemin with magnitude of 8.2 in the year 1911.
There were more than 10 earthquakes with magnitude of 7 in the northern Tien-Shan
region for the last century. For seismic protection, seismic danger assessment and
development of preventive and organizational measures of damage mitigation in the
case of such strong earthquake recurrence in Kazakhstan, State seismonitoring
system has been formed and is working now on the base of the IS MS-AS RK. The
system consists of’

(1) Seismic observations network (21 stations have been working since 1970)

(2) Strong-motion observations network in the Almaty city (10 stations have
been working since 1985)

(3) System of geodynamical processes monitoring by space geodesy methods
(70 GPS-technology observation points have been formed in 1992)

All stations were equipped with instruments of Soviet manufacture. The registration
of records was carried out on photomaterials. This equipment was obsolete
nowadays. In addition, the IS MS-AS RK did not have own instruments for GPS-
technology measurements.

Taking into account of high degree of seismic risk for the Almaty City and adjacent
territories, it is considered that expedient and urgent to address to government of
Japan for help and preparation of seismic monitoring system. Only joint efforts of
the two countries will enable to solve problems of seismic safety in this region of



Kazakhstan, Almaty with the most population density.

3-2. Summary of the Project
The summary of this Project is:

(1) Period of cooperation: 3 years from March 1st, 2000 to February 28th, 2003

(2) Project site: Institute of Seismology, Ministry of Education and Science,
Republic of Kazakhstan

(3) Objectives of the Project: Improvement of the seismological monitoring system
for in order to urge the seismic and GPS data collection for the IS MS-AS RK to
perform voluntary research for earthquake preparedness and risk assessment.

(4) Scope of the technical cooperation
1) Improvement of the seismological monitoring network
- Strong motion observation
- Sensitive seismic observation
- GPS observation

2) Design training programs/plans/schedule for IS MS-AS RK staff to
- Manage the improved seismological menitoring system
- Analyze and use collected seismic and GPS data

3) Training for seismologists-experts to

- manage the improved seismological monitoring system

- draft the user manual for the improved seismological monitoring system

- collect seismic and GPS data by/with the improved seismological monitoring
system

- analyze and utilize collected seismic and GPS data

4) Collection and accumulation of seismic and GPS data by/with the
improved seismological monitoring system for research

(5) Measures to be taken by the Government of Japan
In accordance with the laws and regulations in force in Japan and through the

normal procedures under its Technical Cooperation Scheme, the Government of
Japan takes the following measures through JICA:

/cﬁ&



1) Dispatch of Japanese experts
To provide at its own expense the services of Japanese experts for the purpose
of technical cooperation.

2) Provision of machinery, equipment, and other materials

To provide at its own expense such machinery, equipment, and other materials
necessary for implementation of the Project.

Machinery, equipment, and other materials referred to above become the
property of the Government of the Republic of Kazakhstan upon being
delivered to the Kazakhstan authorities concerned at the port(s) and/or
airport(s) of disembarkation, and are utilized exclusively for implementation of
the Project in consultation with the Japanese experts.

3) Training of counterpart staff in Japan
To accept at its own expense Kazakhstan personnel of the Project for technical
training in Japan.

(6) Measures to be taken by the Government of the Republic of Kazakhstan

In accordance with the laws and regulations in force in the Republic of Kazakhstan,
the Government of the Republic of Kazakhstan takes the following measures at its
OWn expense.

1) Provision of land aund facilities
To provide land and facilities.

2) Provision of equipment

To supply or replace machinery, equipment, instruments, vehicles, tools, spare
parts, and other materials necessary for implementation of the Project other
than those provided through JICA.

3) Exemption from tax and other charges concerning machinery,
equipment, and other materials supplied by the Government of Japan

- To meet customs duties, internal taxes and any other charges, imposed in the
Republic of Kazakhstan on the machinery, equipment and other materials,

- To meet expenses necessary for the transportation within the Republic of
Kazakhstan of machinery, equipment and other materials as well as for the
installation, operation and maintenance thereof,

- To provide facilities necessary for the maintenance and protection of the
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articles.

4) Operating expenses
To meet operating expenses necessary for the implementation of the Project.

5) Assignment of counterparts
To assign at least one counterpart to each Japanese expert.

6) Provision of urban transportation facilities
To provide urban transportation facilities for the Japanese experts.

7) Privileges and exemptions

To grant the Japanese experts and their families privileges exemptions and
benefits no less favorable than those granted to the experts of third countries or
of international organizations performing similar missions in the Republic of
Kazakhstan.

4. The Project Implementation Process

Both of the Kazakhstan and Japanese sides have implemented the activities
mentioned in the PDMe, such as examining the existing monitoring system and
improving a part of the existing monitoring system and others, in the fields of the
strong motion observation, sensitive seismic observation and GPS observation.

In this implementation process, the progress management meetings were held in the
IS MS-AS RK after the installation of equipment, upon completion of the work by
the short-term experts and upon the return home of the trainees. In addition, a
project management meeting was held at least once a week to discuss issues relating
to project management, the future work course and the problems encountered. Based
on the results of these meetings, the Director of the IS MS-AS RK issued
appropriate instructions to the relevant counterparts.

In Japan also, the Project Supporting Committee was held four times to discuss the
project progress, selection of machine/ equipment and training program.

The assigned counterparts were found to be appropriate in terms of both their
number and ability although there was a problem of a shortage of human resources.
The IS MS-AS RK is run with constant financial stringency. While the budgetary
appropriation for the Project was affected by this financial situation, the IS MS-AS
RK actively responded to truly necessary expenditure for the Project. All senior staff
members, including the Director, participated in the decision-making process for the
Project, providing advice for young researchers.
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S. Project Performance

5-1. Input

(1) Inputs by the Japanese side
JICA has offered in the Project: the dispatch of Japanese experts, provision of
machinery/ equipment, and training of the IS MS-AS RK staff in Japan. Firstly, a
total of two (2) long-term experts and nine (9) short-term experts have been
dispatched, as shown in the next table.

Fiscal Name Instruction Subject
Year
2000 1|\M/M |Hiroyuki Takayama |Sensitive Seismic Observation
30.5)M/M |Hideaki Komiyama |Coordinator (Role)
0.5|M/M |Teruo Sasaki Equipment installation
2001| 0.33|M/M |Toshihide Kashima |Strong Motion Observation
1{M/M - |Hiroyuki Takayama |Sensitive Seismic Observation
0.33{M/M | Yuki Hatanaka GPS Observation
7IM/M_{Ken Sudo Leader (Role)
0.5\M/M |Teruo Sasaki Equipment installation
2002 1{M/M _|Hiroyuki Takayama | Sensitive Seismic Observation
0.5\M/M | Toshihide Kashima | Strong Motion Observation
0.7/ M/M |Akiko Yamada GPS Observation
Total 43.4/M/M

In addition, a total of six (6) study teams has been dispatched to conduct workshops,
as described below.

Fiscal Name Instruction Subject
Year
2001| 0.33/M/M_|Ken Sudo Seismology
0.33|M/M |Toshiaki Yokoi Strong Motion Observation
0.33 M/M | Takeshi Koizumi Sensitive Seismic Observation
2002| 0.1|M/M |Toshiaki Yokoi Strong Motion Observation
0.1|{M/M |Nobuo Hamada Sensitive Seismic Observation
0.1|M/M | Tetsuro Imakiire GPS Observation
Total 1.29|M/M

Secondly, JICA has provided machinery, equipment and other materials to improve
the seismological monitoring network in the fields of strong motion observation,
seismic observation and GPS observation. These machinery and equipment, as
described in the attachment, amount to 117 million yen. Local procurement in

P



Kazakhstan would be added to these machinery and equipment.

Thirdly, nine (9) staff of the IS MS-AS RK have been trained in Japan.

Name Subject

Ms. L.Kurskeyeva Seismology and Earthquake Engineering 111 M/M
Ms.N.Silacheva Seismology and Earthquake and Engineering 11 M/M
Mr. A. Zhurba Seismology and Earthquake Engineering 11| M/M
Mr. A. Kurskeyev | Seismology 0.5\M/M
Mr. V. Kazakov Seismology 0.5\M/M
Ms. G. Ossipova | Seismology and Earthquake Engineering 11IM/M
Mr. T. Abakanov | Strong Motion Observation 0.5\M/M
Mr. M. Jukebayev |GPS observation 0.5|M/M
Ms. E. Isenzhigitova | Seismology and Earthquake Engineering 11IM/M
Total 57

(2) Inputs by the Kazakhstan side
The Kazakhstan side has provided:
1) The IS MS-AS RK obtained seismological data in the Almaty region to
improve the reliability of the data by the provided machine and equipment.
2) The IS MS-AS RK leased necessary machine and equipment from NS
OIVTRAN to conduct GPS observation on the local network.
3) The IS MS-AS RK has expended 1.2 million tenge since the start of the
Project for paper, gasoline, equipment transportation, urban transportation of
the Japanese experts and others.

5-2. Outputs

(1) Strong Motior Observation
The IS MS-AS RK staff who are responsible for strong motion observation have
obtained the skills, knowledge and experience to operate the provided equipment.
For the time being, they also can manage by themselves the recorded digital data for
the research purposes in the up-graded way.
In comparison with the previously used photosensitive film system, the resolution
and precision of the strong motion data are much improved owing to the digital
recording system. The data quality is at the same level as that of the records obtained

in Japan.
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The collection of digital data from field station in Almaty to the main office by the
field operator visiting to each observation station is well organized and done once or
twice a month, in usual case. In case of human felt earthquake, the operator starts
visiting the stations, immediately. The technical staff can identify and repair the
broken part of the recording system by themselves.

The research staff can conduct the preliminary analyses of the collected digital
strong motion data in the advanced way using the provided software for these
analyses. These data include response spectra and Fourier spectra that were difficult
to apply to the data obtained by the previously used analogue recording system.

The results are reported once a week. If new data are acquired, the results of the
analysis are reported to the leading staffs and stored in a database with the strong
motion data themselves for research purpose in future.

The only problem remained is the efficiency of picking up the digital data in the
field stations. As the antenna for GPS clock integrated in the strong motion
seismographs have not been installed yet, the automatic time correction is not
available and a substantial error in timing, several tens second per month, takes
place. In order to prevent the accumulation of this error, the field operator has to
connect the GPS antenna and to correct the clock at each visit to each station. This
consumes long time and can be an obstacle against efficiency of observation. The
permanent installation of the antenna will give the final solution of this problem.

{(2) Sensitive seismic Observation

The deployment of the sensitive seismic observation equipment provided the IS MS-
AS RK significant improvement in monitoring earthquakes occurring in and around
Almaty and distant area. Detection capability of local earthquake was improved and
digital waveform data available from the new equipment enabled high precision
reading of phases, amplitudes and times of seismic waves. It improved data
processing and is producing accurate hypocenter solutions now, together with the
introduction of new hypocenter location procedures.

Computer program for determination of earthquake mechanisms which is essential
for understanding of local tectonics of Almaty was also introduced and made sure
that it is working well now. However, it needs good coverage of azimuth of station
data and chance to determine earthquake mechanisms remains few, considering the
current seismicity level of Almaty. It will need a considerable period of time to
make sure the significance of the improvement. Progress in data exchange with
neighboring countries is also important to improve the situation.

The single station methods for analyzing earthquake source process, mechanism and
other parameters of prominent distant earthquake were applied to digital data from
broadband seismometer and it enabled the IS MS-AK RK to obtain new information
on various seismological studies.
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(3) GPS Observation

1) Observation in the field

The IS MS-AS RK staff have proved that they have enough knowledge for field
observation by the GPS receivers. The staff can operate and can obtain GPS data by
themselves. They have already started a series of observation campaigns on the two
local networks around Almaty, and it is scheduled to be repeated every month.
However, the plan for session, such as the combination of the sites which are
observed simultaneously, is not enough appropriate. It is preferable for them to have
an appropriate procedure which meets the conditions of their networks to carry out
effective observations.

2) Data analysis

The IS MS-AS RK staff can handle observation data to determine the position of
observation sites with GAMIT software, basically. Though the procedure of training
on Bernese software was not yet completed, the IS MS-AS RK staffs are continuing
the study on its operation. As most of the staffs are unfamiliar with UNIX (LINUX),
the operation system, on which those applications run, it causes some difficulty
because inputting UNIX command into PC is required on the procedure of data
analysis. It is necessary to learn the operation on UNIX OS well by repeating
experimental analysis by themselves.

3) Crustal dynamics study

It is necessary to conduct a number of observation campaigns to accomplish the
crustal deformation study. The IS MS-AS RK staff can use the data obtained within
the framework of the joint observation with Kyrgyzstan. Though the IS MS-AS RK
has achieved the ability of data analysis, they have not started the analysis on those
data, yet. However they have the skill to create horizontal displacement vector map
from the data forwarded from Kyrgyzstan.

Summing up, the expected outputs mentioned in the PDMe will be achieved by the
end of February 2003, the end of the Project period, in the fields of the strong
motion observation, sensitive seismic observation and GPS observation.

5-3. Project Purpose

(1) Strong Motion Observation

The transfer of technology of strong motion observation with digital seismograph
has been completed successfully owing to the implementation of the Project. For the
time being, the IS MS-AS RK has the technical and research staffs responsible for



strong motion observation who are experienced well in managing the advanced
observation system provided for the Project and also in processing the digital data in
advanced way. Moreover, the research staffs have started the research using the
digital data obtained by the provided equipment, the results of which are expected to
contribute to fulfill the developing goal shown in the PDMe.

(2) Sensitive seismic Observation

The project purpose for sensitive seismic observation looks to be fulfilled
considerably well. The digital seismic observation system is fully operational. The
IS MS-AS RK acquired necessary knowledge for operation of the new observation
system. When current performance of the IS MS-AS RK is reviewed, it is clear that
the numbers of equipment components and specifications of them were well tailored
and no excess and no lack were found.

(3) GPS observation
The IS MS-AS RK staff have mastered the technique of the observation in the field,
data analysis and crustal dynamics study.

In summary, the project purpose mentioned in the PDMe will be achieved by the end
of February 2003, the end of this Project period, in the fields of the strong motion
observation, sensitive seismic observation and GPS observation.

5-4. Developing Goal

The circumstance and infrastructure of the IS MS-AS RK for upgrading the micro-
zonation map of Almaty city for seismic hazard based on the strong ground motion
recorded in site has been reinforced by the implementation of the Project. Combined
with the GIS technology that the IS MS-AS RK has, these will contribute to the
earthquake disaster mitigation in Almaty city through refinement of city planning,
construction codes, diagnosis of existent buildings etc. and also planning for
emergency response.

In addition, the digital data obtained by the provided equipment and the results of
the preliminary analyses based on the knowledge and technology transferred during
the Project will promote the advanced research in the field of earthquake engineering,
seismology and GPS observation in the IS MS-AS RK. These will contribute to the
earthquake disaster mitigation not only in Almaty city but also in Kazakhstan and in
Central Asia, if data sharing and information exchange among research institute and
dissemination for public are held appropriately among related organizations in
Central Asia.
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In this connection, the circumstance to fulfill the developing goal and the ultimate
goal mentioned in the PDMe is in the process of being established by implementing
this Project.

6. Evaluation Results

6-1. Relevance

The top priority for the IS MS-AS RK has been on the necessity of the upgrading of
equipment for observation and level up of research to world level in the field of
earthquake engineering, seismology, geodesy and so on. Taking it into account, the
project was aimed at replacement of old seismic and strong motion observation
systems with new ones and introduction of the equipment for GPS observation. The
technology was transferred for acquisition, accumulation and management of the
data, preliminary analyses. Then, it is expected that the IS MS-AS RK will obtain
the ability to implement the observation and research in advanced level by itself.

The national plan for disaster mitigation approved by the parliament of the Republic
of Kazakhstan in 2002 includes the plan for earthquake disaster mitigation and
mentions the importance of the improvement of the administration capacity of
Almaty city for the earthquake disaster mitigation. On the other hand, the threat of
induced earthquake at hydrocarbon production sites has been pointed out and the
importance of the monitoring technology in the research field mentioned above is
growing.

Therefore, the project is relevant to the needs of the IS MS-AS RK and the Republic
of Kazakhstan.

6-2. Effectiveness

It is recognized that technical and research staffs of the IS MS-AS RK have acquired
enough knowledge for their works from the inspection for the status of provided
facilities and interviews to the persons of related organizations. The IS MS-AS RK
staff became able to acquire and analyze the seismological data, to maintain and
manage the facilities and to carry out advanced analysis on the digital data. This
accomplishment has been achieved on all fields of strong motion observation,
sensitive seismic observation and GPS observation. Therefore, as the project
purpose that "IS MS-AS RK becomes to be able to carry out the acquisition and
analysis of seismological data using the advanced observation facilities”, was
completed, it is considered that the project was very effective.



6-3. Efficiency

After the implementation of the Project, the old strong motion observation
equipment and a part of the sensitive seismic observation equipment of the existing
stations in Almaty area were replaced by modern equipment and GPS observation
system was newly introduced. Not only the number of equipment but also types,
specification of them and timing of deployment were appropriate for the Project.
That is a main reason of successful continuous operation of majority of the provided
equipment. Additionally, any of operating staff replacement, budget problem and
environment for data collection didn't affect continuous operation of the new
observation systems.

The JCC, however, is obliged to note that selection of trainees for the Project among
the personnel who were in charge of operation and data processing had not always
been appropriate.

6-4. Impact

The circumstance and infrastructure of the IS MS-AS RK for upgrading the micro-
zonation map of Almaty city for seismic hazard based on the strong ground motion
recorded, and for monitoring the information of seismicity and crustal activities in
and around Almaty city has been reinforced owing to the implementation of the
Project. These will contribute the earthquake disaster mitigation in Almaty city
through refinement of city planning, construction codes, diagnosis of existent
buildings etc. and also planning for emergency response.

They are parts of the governmental intervention for the arrangement of the system
for the housing policy. They will guarantee the supply of seismic resistant buildings
and houses into the domestic housing market that is growing rapidly today.

The improvement of system of Almaty city for seismic risk management will
guarantee the safety of inhabitants against earthquake disaster and protect the tax
revenue from Almaty city that is the major part of the total tax revenue of the
Republic of Kazakhstan. The fear of foreign merchant and hesitation of investment
will be swept away.

6-5. Sustainability

All data acquisition technology for the strong motion observation, sensitive seismic
observation and GPS observation have been established in the staff of the IS MS-AS
RK. The IS MS-AS RK is able to continue the observation for seismological data
after the completion of the Project, using the updated equipment for observations.
However, as the information of the new methodology for the advanced research is
necessary for the future study, ability to access the sources of information, such as



the Internet and international journals, is indispensable.

7. Conclusion

For the time being, the equipment provided by Japanese side to strong motion
observation network, sensitive seismic observation network and GPS observation
network are well utilized. Regarding the GPS observation network, because
Kazakhstan side had no experience in analysis of GPS data and was not familiar
with OS, acquisition of technology was comparatively severe and there was a
problem that the software was not used. However, the appropriate expert for this
problem dispatched in September 2002 solved it.

According to the interviews toward the staffs in the IS MS-AS RK, technical
transfer of strong motion observation network, sensitive seismic observation
network by Japanese side has been already completed and it has become possible to
accumulate and analyze the seismological data by themselves utilizing the
equipment provided by Japanese side. This is the consequence that the cooperation
of both soft and hard such as provision of observation equipment, dispatch of long
and short-term experts and accepting of counterparts in training by Japanese side
were successfully organized. It can be said this is the result of devoting efforts of all
the relating staff of both Kazakhstan side and Japanese side.

In conclusion, the Project purpose of which "the IS MS-AS RK becomes to be able
to carry out the acquisition and analysis of seismological data using the advanced
observation facilities" has been fully achieved.

8. Recommendation

(1) Future Support by Japanese Side

The IS MS-AS RK has become to be able to accumulate and analyze seismological
data with advanced observation system as a result of the Project implementation.
Regarding this, the IS MS-AS RK reached a turning point in its technological level
from where the IS MS-AS RK is able to take an important role in cooperation with
neighboring countries, such as Uzbekistan, Kyrgyzstan etc. in the field of earthquake
engineering, seismology and geodesy.

The Project will be successfully completed, however it is inevitable to improve the
researching capability by training personnel and capacity building for sustainable
development of the IS MS-AS RK. JCC requests relating organizations of
Kazakhstan and JICA consider to put their priorities on the Group Training Course
“Seismology and Earthquake Engineering” for the participation of Kazakhstan
personnel. Also, it is important to support to hold the workshop, which can make the
impact of the Project spread to neighboring countries, as “the second or third-



country training” in the future.

In addition, JCC hopes JICA to open the way to accept Kazakhstan personnel as a
Long-term participant who is able to get master’s degree in Japanese universities in
the future.

(2) Improvement of Communication Ability by English

For the sustainable development after completion of the Project, it is inevitable to
access to the international societies of earthquake engineering, seismology and
geodesy research network and exchange information among researchers. In order to
do it, it is hoped to researchers of the IS MS-AS RK to improve their
communication ability by English.

(3) Securing Finance for Research Activity

The IS MS-AS RK is requested to secure a budget for operation, maintenance,
personnel cost and research fund for promotion of pioneering researches by using
the data available from the provided equipment. The IS MS-AS RK may need to
secure additional funding to do so by taking certain measures to obtain income from
private sector, besides the budget allocated from the government.

Under the framework of international cooperation for earthquake engineering,
seismology and geodesy, the IS MS-AS RK is also recommended to promote
scientific exchange with developed countries to secure a foreign research fund.

{4} Improvement of Communication Among Relating Organizations

The results and future outcomes of the project should be shared among the organ
such as Almaty city office, Earthquake Engineering Institute, the Agency for
Emergency and National Academy of Science, which are responsible to earthquake
disaster mitigation. It is highly recommended to explore a possibility to have a
regular meeting for it among them.

(5) Improvement of Communication Among Researchers in the IS MS-AS RK
The IS MS-AS RK is well organized and role of station operators, couriers who are
accumulating the data, maintenance team, staff who engages in data processing and
rescarchers who are responsible for interpretation are strictly defined and separated.
Behind of this kind of ways of works, there may be historical background and
culture of the country. However, strict separation of roles of the staff occasionally
results in lack of communication among staff who take a different role and are
harmful for efficiency of operation of the network. Exchange of knowledge among
staff with different roles and increase of redundancy of information among the staff
are highly recommended.
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Hypocentral Zone at Mt. Tikhomirov
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Almaty Region Russian Science D.A. Latynina

Academy, Moscow AV.
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14 | Earthquake Prediction in Abstracts of First 2 A.B. Ospanov

Kazakhstan Kazakhstan-Japan OML
Seismic Disaster Belosljudtsev
Prevention Seminar, V.V. Kazakova
Almaty, “Evero” L.A. Kurskeeva
15 | Earthquake Map in Abstracts of First 2 AV. Timush

Kazakhstan for Disaster
Prevention

Kazakhstan-Japan
Seismic Disaster
Prevention Seminar,
Almaty, “Evero”
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16 | Earthquake Hazard in Abstracts of First 2001 |2 | AK. Kurskeeva
Kazakstan Kazakhstan-Japan A.V. Timush
Seismic Disaster V.I. Shatsilov
Prevention Seminar, A. Sydykov
Almaty, “Evero”
17 | New Data for Tenno Collection of Papers, | 2001 |2 V.1 Shatsilov
Tectonosphere Science Academy of P:N. Gorbunov
Kazakhstan, No. 2, A. Sydykov
2000, pp 50 - 54
18 | Zonation Map for Collection of Papers, | 2001 | 7 AK. Kurskeeva
Kazakhstan Science Academy of A.V. Timush
Kazakhstan, No. 3, V.1. Shatsilov
2000 A. Sydykov
19 | New Principles for General Collection of Papers, | 2001 |7 P.N. Gorbunov
Interpretation of Science Academy of
Geophysical Data as Part of Kazakhstan, No. 3,
Study on Tenno 2000
Tectnosphere
20 | Geaophysical and Geologija 2001 | 10 | V.U. Shantsilov
Geodynamic Characteristics Kazakhstana, No. 2 P.N. Gorbunov
of Strong Seismic AV,
Hypocentral Zone at Mt. Tikhomirov
Tenno
21 | Geophysical Criteria for Abstracts of First 2001 {2 V.I Shatsilov
Earthquake Hazard at Tenno Kazakhstan-Japan
Tectnosphere Seismic Disaster
Prevention Seminar,
Almaty, “Evero”
22 | Monitoring Under Short- Abstracts of First 2001 |2 B.Z.
Term Earthquake Prediction Kazakhstan-Japan Serazedinova
System in Kazakhstan Seismic Disaster
Prevention Seminar,
Almaty, “Evero”
23 | Basic Theory for Prediction Abstracts of First 2001 |2 AU. Adullaev
of Earthquake Hazard by Kazakhstan-Japan
Variations of Crustal Fluid Seismic Disaster
Regime Prevention Seminar,
Almaty, “Evero”
24 | Prediction of Earthquake Abstracts of First 2001 |2 AV.
Hazard at M. Tenno Based Kazakhstan-Japan Tikhomirov

on Observation of
Deformation and
Clinometer Readings

Seismic Disaster
Prevention Seminar,
Almaty, “Evero”




25 | Micro-Zonation Using Abstracts of First 2001 |2 T. Abakonov
Spectral Characteristics of Kazakhstan-Japan
Soil Vibration Seismic Disaster
Prevention Seminar,
Almaty, “Evero”
26 | Estimation of Social and Abstracts of First 2001 |2 T. Abakanov
Economic Damage in Kazakhstan-Japan
Seismic Zone in Kazakhstan Seismic Disaster
Prevention Seminar,
Almaty, “Evero” ,
27 | Non-Linear Phenomenon of Abstracts of First 2001 |2 N.V. Silacheva
Strong Motion of Soil in Kazakhstan-Japan
Almaty Seismic Disaster
Prevention Seminar,
Almaty, “Evero”
28 | Earthquake Monitoring Geological and 2001 |8 AKX Kurskeeva
System in Kazakhstan Underground R.T. Bejsenbaev
Resources Survey in
Kazakhstan, No. 1
29 | Seismobiomonitoring in Abstracts of First 2001 |2 B.Z.
System of Destructive Kazakhstan-Japan Serazedinova
Earthquake Prevention in Workshop on
Kazakhstan Destructive
Earthquake Disaster
Prevention
30 | Impacts of Meteoraphysical Abstracts of 2001 | 2 B.Z.
Parameters on Variation of Organization of Serazedinova
Skin Transferability of Structures in Open SXh.
Rabbits Inhabiting Systems Adiljgireeva
Earthquake Hazard Zone (International
Conference), Almaty
31 | Onthe Use of Calibration Pure and Applied 2001 |17 | N.N.
Explosions at Former Geophysiks, Basel Belyashove
Semipalatinsk Tet Site for V.1 Shatsilov
Compilation of Traveltime et. al.
Model of Crust and Upper
Mantle
32 | Modern Geodynamics and Collection of Papers, { 2001 | 8 AK. Kurskeeva
Hypocentral Zone Science Academy of AV. Timush
Kazakhstan, No. 2
33 | Development of Seismology Geologija 2001 | 8 AK. Kurskeeva

in Kazakhstan in 10 Post-
Independence Years

Kazakhstana, No. 4 ~
5

AV. Timush




34 | Symbiosis of Continental Geologija 2001 |6 A. V. Timush
Orogenic Movement and Kazakhstana, No. 5 -
Seismicity in Central Asia 6

35 | Seismological Research “Evero” 2001 {36 | A.V. Timush
Institute 1976 — 2001 Kh. Komivama

36 | Monitoring of Deformation Geologiya I 2001 |8 AV,
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lNAME OF MACHINERY/EQUIPMENT ISPECIF ICATIONS JQUANTI'I'Y
STRONG MOTION OBSERVATION NETWORK
1|{Strong Motion Seismograph KINEMETRICS, Altus Etna 15 Sets
PCMCIA TYEPE 2,
(mare yhan) Card 40 Mbyte
Support Software Quicklook for windows 4 Sets
Fornat converter
Parts & Tools for Repair of Strong Motion 1 Sets
Seismograph :
2|Software for analysis KINEMETRICS 1 Sets
SMA
KINEMETRICS 1 Sets
PSD
3|Notebook Computer IBM compatiblle 4 Sets
Windows 98
PCMCIA
Windows 98
4{Desktop Computer IBM compatible 1 Sets
PCMCIA(option)
S{perpheral devices for PC printer, CD-ROM writer etc. 1 Sets
SEISMIC OBSERVATION NETWORK
1{High-Sensitivity Seismometer Short-ceriod(T-1 Sec) velocitymeter 5 Sets
3 components
A/D Converter with GPS clock timing,
Personal Computer newest model 5 Sets
peripheral devices for PC printer, CD-ROM writer etc. 5 Sets
external storage driver
software
UPS 5 Sets
Batteries 12V 5 Sets
2|Broadband Seismometer CMG-3T 1 Sets
A/D Converter with GPS clock timing,
Personal Computer newest model 1 Sets
peripheral devices for PC printer, CD-ROM writer etc. 1 Sets
external storage driver
software
UPs 1 Sets
Batteries 12V 1 Sets
3|Personal Computer(for analysis in Almaty |newest model
center)
peripheral devices for PC prnter, CD-ROM writer ete. 1 Sets
external strage driver
software(wave form analysis software)
4|Solar batteryy for stations 1or2 Sets
GPS OBSERVATICN NETWORK
1jGPS receiver dual band. geodetic receiver 4 Sets
with antenna, battery, battery charger antenna
cable, attchment, memory card
2}GPS Data Processing Software Bemese 1 Sets
3{Personal Computer Engineering Work Station with UNIX 2 Sets
Operation System
4iLaser Printer appropriate device driver 1 Sets
5|{Notebook Computer FD, HD, WindowsOS 4 Sets

SF~ ST



HAND CARRY EQUIPMENT

NAME OF MACHINERY &EQUIPMENT

QUANTITY

20

DELL Power Edge(S/N FV25318S)
CD-R drive MELCO)CDRW-8432
Printer OKI Microline900PSIITLT

Software Date acquisition program & Date
processing program

Notebook Computer SONY PCG-GR7F
Batteries pack SONY PCGA-BP2E
Vaio GPS SONY PCQA-GPS3VH

Soft MATLAB ver 6.1

printer EPSON LP-1200AC100v

USB cable EPSON USBCBI1
FREQUPS-A1,0kVA Mitsubishi Denki
CD-R drive media 10sheets/sets

HUB 8 port

Global positioning system(Book)

5|GPS satellite surveying(Book)

GPS for geodesy (Book)
Colour scanner (AQ)
PC projector

Visualizer

Others

1 Sets
1 Sets
1 Sets
1 Sets

1 Seis
1 Sets

1 Sets
1 Sets
1 Sets
1 Sets
1 Sets
1 Sets
1 Sets
1 Sets
1 Vol.
1 Val.
1 Vol.
1 set

1 set

1 set
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4. 1O PDM

PROJECT TITLE:Minl-Project-Type Technical Co

LHPDM

operation for Continuation and Improvement of the Seismol

ical Monitoring Sy

for Earth

and Risk Assessment in the Region of Almaty City in the Republic of Kazakhstan
PERIOD OF COOPERATION:from March 1st, 2000 to February 28th, 2003
PROJECT SITE:the Institute of Seismology, Ministry of Science and Higher Education , the Republic of Kazakhstan
TARGET GROUP:staff of the Institute of Seismolopy, Ministry of Science and Higher Education , the Republic of Kazakhstan

ke Preparedness

Narrative Summary

Veriflable Indicators Means of Verification

Important Assumption

Developing Ultimate Goal

To develop administrative capabillty in
seismological observation and earthquake
preparedness for Almaty City

interviews with
administrative
divisions, papers
concerning rescue,
social safety and
construction

number of buildings of earthquake resistant
design, earthquake resistance standards, systems
for prevention of earthquakes and earthquake
relief activities, quantity and speed of seismic
information

Developing Goal

To urge IS MS-AS RK for voluntary research for jquantity and ?{ti?li(y of thesis and reports written [lists of reports and  jeontinuous will of administrative divisions to
earthquake preparedness and risk assessment  {by 1S MS-AS RK staff thesis reflect study oucl,put by IS M5-AS RK in their
administrafive decisions

Project Purpose
To urge IS MS-AS RX for countinuous and quantity and quality of data analysis and reparts by Japanese  |existance of IS MS-AS RK as an important
effective seismic and GPS data collectionand  eollected data lexperts organization for seismological study in
analysis with the improved seismological Kazakhstan
monitoring system
Results/Qutputs

1 To enable IS MS-AS RK staff to manage the working conditions of the improved reports by Japanese

improved seismological monitoring system

2 To enable IS MS-AS RK staff to collect and
abserve seismic and GPS data at a more
advanced level

3 To enable IS MS-AS RK to make observation
reparts at a more developed level

4 To enable 1S MS-AS RK staff to analyze and
accumulate seismic and GPS data collected by
the improved seismological monitoring system

seismological observation systems experts, annual

reports and reports b
ISPMS-AS RK P Y

daily observations
reports. reports

number of observation reports issuec

number of observation reporis issued dally observations

reports, reports

seismic and GPS
database

amount of data on seismic activities and
geodynamical activities

oot

1 -1 To improve the seismological monitoring
network

{strong motion observation, seismic
observation, GPS observation)

1-2 To design training

pro§rams/ plans/schedule for IS MS-AS RK
stafl to manage the improved seismological
monitoring system

1-3 To train seismologists-experts to manage the
improved selsmological monitoring system

1-4 To train seismologists-experts to
draft/complete draft of the user's manual for the|
improved seismalogical monitoring system

2 To train seismologists-experts to collect
seismic and GPS data by /with the improved
seismological monitoring system

3 To train seismologists-experts to process
collected seismic and GPS data

4-1 To clesign training

praoj rams/rlans/schedule for IS MS-AS RK

staff to analyze and utilize collected seismic and
GPS data

4-2 To train seismologists-experts to analyze and
manage collected seismic and GPS data

4-3 To collect/accumulate seismic and GPS data
by /with the improved seismological monitoring
system for research

Input

JAPANESE CONTRIBUTION
1.EXPERT ASSIGNMENT SCHEME

(Long-term Experts)
Team leader, management of training plan and equipment

(Short-term Experl's)
{1} Strong motion observation network

(Zg Seismic observation network
(3) GPS observation network

2. COUNTERPART TRAINING SCHEME
(Counterpart Training Courses)
+ Strong motion observation network

» Seismic observation network
» Data Processing
+ GPS observation and data processing

{Group Training Courses)
Seismology and Earthquake Engineering
Seminar on Seismology and Earthquake E

. ing
]

(The number of experts/ trainees will be decided according to budgetary
allocation.)

{ 3. EQUIPMENT PROVISION SCHEME

+ strong motion observation systems
« seismic observation systems
» GPS observation systems

KAZAKHSTAN CONTRIBUTION

1. PROVISION OF LAND AND FACILITIES

2. PROVISION OF EQUIFMENT

3. EXEMPTION FROM TAX AND OTHER CHARGES

4. OPERATING EXPENSES
5. ASSIGNMENT OF COUNTERPARTS

(1) Project Manager
(2) Strong motion observation network

(3) Seismic observation network

{4) GPS observation network

Administrative and supporting statf will be additionally assigned by the
Kazakhatan side.

6. PROVISION OF URBAN TRANSPORTATION FACILITIES
7. PRIVILEGES AND EXEMPTIONS

a. Necessary amount of Jocal casts for provision

of equipment should be allocated by the

Kazakhstan side.

b. Necessary amount of local costs for

continuation of the project should be allocated by
Kazakhstan side.

c. Counterparis should stay at IS M5-AS RK.

Availability of communications net-work for
transfer of seismic and GPS data
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INAME OF MACHINERY/EQUIPMENT |SPECIFICATIONS |QUANTITY
STRONG MOTION OBSERVATION NETWORK
1|Strong Mation Seismograph KINEMETRICS, Altus Etna 15 Sets
PCMCIA TYPE 2,
(more yhan) Card 40 Mbyte
Support Software Quicklook for windows 4 Sets
Format converter
Parts & Tools for Repair of Strong Motion 1 Sets
Seismograph
2|Software for analysis KINEMETRICS 1 Sets
SMA
KINEMETRICS 1 Sets
PSD
3|Notebook Computer IBM compatiblle 4 Sets
Windows 98
PCMCIA
Windows 98
4{Desktop Computer IBM compatible 1 Sels
PCMCIA(option)
5|peripheral devices for PC printer, CD-ROM writer etc. - 1 Sets
SEISMIC OBSERVATION NETWORK
1|High-Sensitivity Seismometer Short-oeriod(T-1 Sec) velocitymeter 5 Sets
3 components
A/D Converter with GPS clock timing
Personal Computer newest model 5 Sets
peripheral devices for PC printer, CD-ROM writer etc. 5 Sets
external storage driver
software
UPs |5 Sets
Batteries 12V 5 Sets
2|Broadband Seismometer CMG-3T 1 Sets
A/D Converter with GPS clock timing
Personal Computer newest model 1 Sets
peripheral devices for PC printer, CD-ROM writer etc. 1 Sets
external storage driver
software
UPS 1 Sets
Batteries 12V 1 Sets
3|Personal Computer(for analysis in Almaty |newest model
center)
peripheral devices for PC printer, CD-ROM writer etc. 1 Sets
external strage driver
software(waveform analysis software)
4|Solar battery for stations 1 or 2 Sets
GPS OBSERVATION NETWORK
1{GPS receiver dual band. geodetic receiver 4 Sets
with antenna, battery, battery charger antenna
cable, attchment, memory card
2|GPS Data Processing Software Bernese 1 Sets
3|Personal Computer Engineering Work Station with UNIX 2 Sets
Operation System
4{Laser Printer appropriate device driver 1 Sets
5{Notebook Computer FD, HD, WindowsQS 4 Sets




HAND CARRY EQUIPMENT

NAME OF MACHINERY&EQUIPMENT QUANTITY
1/DELL Power Edge(S/N FV25318S) 1 Sets
2{CD-R drive (MELCO)CDRW-8432 1 Sets
3|Printer OKI Microline900PSIIILT 1 Sets
4|Software Date acquisition program & Date 1 Sets

processing program
5|Notebook Computer SONY PCG-GR7F 1 Sets
6|Batteries pack SONY PCGA-BP2E 1 Sets
7{Vaio GPS SONY PCQA-GPS3VH 1 Sets
8|Soft MATLAB ver 6.1 1 Sets
9{printer EPSON LP-1200AC100v 1 Sets

10{USB cable EPSON USBCBI1 1 Sets
11|FREQUPS-A1,0kVA Mitsubishi Denki 1 Sets
12/CD-R drive media 10sheets/sets 1 Sets
13{HUB 8 port 1 Sets
14|Global positioning system(Book) 1 Vol.
15|GPS satellite surveying(Book) 1 Vol.
16|GPS for geodesy (Book) 1 Vol.
17|Colour scanner (AO) I set
18|PC projector I set
19} Visualizer

20} Others I set
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. 28 records of three earthquakes, which have occurred, have been obtained
during the network operation period.
+ Three earthquakes have been registered. 28 records have been obtained.

« Since the strong motion stations were put into operation three earthquakes
have occurred, at that 28 records have been obtained.

« The number weak earthquakes that have occurred corresponds the number of
response of ETNA instruments in whole according to the epicenter distance.
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* The catalogues of general and spectral parameters of strong motions from the
results of preprocessing (materials provided by Dr. Sudo)} are worked out.

« The data are collected and the catalogue of general parameters of strong
motions from preprocessing of records is worked out.
» The territory of Almaty city is characterized by the mode of rare seismicity,
so the data are collected.

+ The analysis is mode is the IS in the laboratory of Abakanovh T. The staff
members of the CSO “Almaty” conduct prompt transcription and deliver the data to
the laboratory of Abakanov.

« Initial analysis is made in IS in the laboratory of Pr. Abakanov.

HHRMATESNLBBRR T OTNBITHREZTMNICREFICELDTHEY
e

* Yes, we do.
quarterly.

The laboratory make reports on the results of our activity

*Yes we do. The report is mede.

« Yes we do. The report is made. All the materials is presented in the report
for the Workshop (Pr. Ken Sudo has it)

« The report is made in the IS.
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» The results of the network modernization were reported at the Inter-University
Conference in Almaty city “Theoretical and experimental research of building
structures”, 2002, The results will be also presented at the Kazakhstan-Japan
Workshop in September, 2002.

» The obtained results will be presented at the Kazakhstan-Japan Workshop in
September, 2002.

At the Inter-University conference in Almaty city (“Theoretical and
experimental research of building structures”) the report was presented. The
authors are Abakanov T., Lee A., Beisenbaev R., Silacheva N. The materials has
passed to Pr. Ken Sudo. '

Conference in the Kazakh Leading
The article named "Modern network of
in Alamty city”. The authors are
Silacvheva N,

It was presented at the Scientific
Architecture and Construction Academy.
seismological stations of strong motions
Abakanov T., Lee A., Beseinbaev R.,
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+ The software on strong motions has been adopted and the strong motion data are
collected.

+ The equipment and software on strong motions have been adopted and the strong
motion date are collected.
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« GPS data analysis is not sufficient.
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* Good

« The operation status of the equipment is good. We have often had to restart
the system because of long electricity interruptions.

T DL BVOBDEENERIER SN TVETE (LEHEY HDWILIABHEY) 2| @
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IRBDOTLLIMN?

» Farthquakes have been registered without missing from energy class (K) equal
or over six in the radius up to 200 km from the station.

et MBDY T Lo 27, VAT ACONTIHENI REB LAY ELED? —| g
SOMBEOPHE, SI, WER RO YD VORRAR o THETH?  ELM|
BOBRIZIEDL bWDEIEDENTNETH?

- At present the software for data processing is successfully used.

VLA ARERVERELBAE, VRTADEA VR b —MLTRTT? -

* Yes, it is.

10 WEER A PEAOMRICSERBMIIEOX S ICLTHBLTWETH?  ERESE EE
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+ There are some difficulties with procurement of spare parts because of lack of
them in Kazakhstan (for digital stations)

11 X

AXY RACHD W # — (International Seismological Centre) P KEHIEHR
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+ The time of data processing and data transmission to the Center has
considerably reduced as a result of introduction of a new registration system
under this Project.

2 BRI A7 A LB LVERIL AT A TR - & bASRBLE L BOETH? | @%
e EFTLEB-THAZ#HBLTIT LT, MBFHE2HEEBNETH? 2
- Some difficulties with real time data transmission (satellite communication is
required)

- The new system allows to increase precision of observations and efficiency of
earthquake parameters determination. It enables to computerize the entire
technological process from data preparation and processing to creation of the
final earthquake catalogue.

B pbz@al T, SREREERNSFICBNT, 702y B HBINERSEEN A
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-Some difficulties with software for acquisition and analysis of GPS data
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*Yes, we are. The number of observation sites is 450.

‘Yes, we are. The number of observation sites, including Kazakhstan and
Kirgizstan is about 450. Observations are made once a year in summer time.

‘Yes, we are

‘Yes, we are. It is desirable to increase the number of permanent stations to
10.

‘Yes, we are. The regional network consists of about 200 stations. Poll once a
year. The local network (July 2002) consists of 11 points. Polling once a
months.

*The some staff members are capable of performing the observations for GPS data
acquisition. There 79 observation points in Kazakhstan with polling once a
year. The local network consists of 23 points, polling is conducted once a
month.

%% &
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*The some staff members are capable of computing the positions with gathered
observation data. The quality of the results is good.
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‘Yes, we are. The special set of programs has been developed.

+It is realized in the IS
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-GPS data processing training has not been realized.
-GPS data processing training for the IS staff has not been realized in full
measure.

‘Difficulties in working with software for data analysis, Appeared the
necessity of training in data analysis and acquisition for the I8 staff members
taking into consideration the some staff members.

‘Problems with processing. Lack of qualified specialists.
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« For practical purposes and interpretation higher density of the local
network and extension of the regional one is required

* Probably it is possible provided extension of the station network.

= Now it is quite problematic. There is not a strong motion station
network in Kazakhstan

» There are problems with processing
stations.

There are not any permanent
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* Under the quiet conditions planned inspection of the stations is made
once a& month if there are not any troubles

» Acquisition of strong motion data is carried out 1-2 times a month.

* Acquisition of strong motion data is carried out through polling with
a note book on average 1-2 times a month because of scarcity of
earthquakes.

* When strong earthquakes are registered, the information is transmitted
to the Emergency Agency, Oblast Akim (Governor), on the territory of
whom the earthquake occurred by different means of communication.
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+ In case of an earthquake point polling is conducted more often
processing is implemented right after their receipt

* In case of an earthquake point polling is conducted more often

is a system of high precision data transmission. So far it has met
requirements because of scarcity of events.

gAnalysis of records and compilation of reports are conducted in the
I5.
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* All digital data are kept as a database.
* As for GPS data we do.
+ We preserve original digital data on CD,
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* The expected results have been realized.
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B ~ + The SOME staff members can repair the equipment
HIRBTEFTHE (BRIETH | themselves.
R
-l KT parm i ORI I B MBI 255 D £ 02 TN
I‘E NPExrLd BESHFOUSTHRETIRETERY Y |@ 2
‘bo“(b\i*i‘ﬁw & 8
Efkﬂ VARAVDF S ENOERECBRAT -4 2B ohET 4’1& g
BT FEFTRE B A3 L b S5ei | « For practical purposes and interpretation higher density
#y72 L~ L COERAIT — 4 |of the local network and extension of the regional one is
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AP » Probably it is possible provided extension of the station
network.
* Now it is quite problematic. There is not a strong
motions.
% EhIE R o !
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RYIBESND, > There are problems with processing. There are not any
permanent stations.
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« It has become possible to process data directly at the
é{g%ﬁiﬁ/ggg ;,l:: ?_%‘E stations using new equipment.
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+ The Specialists of the Expedition can interpret digital
data.
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+ The SOME staff members can determine the basic parameters
of earthquake, earthquake source mechanism using data from
digital stations.
 As a result of equipment of observation sites with modern
BB SER R DMRIERL A equipment the qualitatively new level of population safety |E% 1
will be achieved.
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integrated into international monitoring of the Tien Shan, Dzhungariva
and other regions.
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» The SOME staff members have conducted observations using GPS
receivers at the newly organized local network at Almaty prognostic
polygon.
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+ They have not taken the training course on GPS data processing.
» For the present the IS specialists cannot process GPS data without
any help since they have not got familiar with GPS data processing in
full measure yet.
» Lack of specialists.
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» Problems with processing.
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» The SOME staff members formulate a long-term observation plan and
keep data in the form of database.
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* They are jointly with IVTRAN, Bishkek.
* Training on GPS data analysis and processing for the IS staff.
BB O IER A + Introduced automated GPS observation systems enable to get
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