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Prime Minister’'s Secretariat

National Disaster Management Authority

Islamabad
ok

No. 3(16)/2007-NDMA(Pt) Islamabad, the 10 June, 2008

Subject: PROJECT FORMULATION MISSION OF JICA/IBIC

Reference is invited to the meeting of JICA/IBIC delegation with
Senior Member, NDMA on 27" May, 2008 in the Prime Minister's
Secretariat, Islamabad. Copy of minutes of the meeting is enclosed.

2. As discussed in the meeting, the NDMA Would appreclate JICA's
assistance in the following fields:-

a) Support NDMA in formulating the National Disaster
Response Plan, _

b)  Technical assistance in development of design of National
Institute of Disaster management (NIDM) and Emergency
Operations Centre.

c) Setting up of Flash Floods Warning System in upper parts
of the Country.

d) Assistance for development of Multi-hazards Networking
System.

e) Capacity building In mitigating industrial hazards and
strengthening the fire fighting departments.

) Assistance for initiating Community Lead Disaster Risk
Reduction Projects.

g) Assistance in construction of raised platforms in Badin
and Thatta Districts as evacuation corridor in the event of

floods/rains etc. :
ﬂ(/\//d%”’i"?

(Arshad Nawaz Chheend)
Deputy Director

Mr. Shimizu Tsutommiu,

Sr. Deputy Resident Representative,
Japan International Cooperation Agency,
COMSATS HQ Building,

G-5/2, Istamabad
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Date D (AHFME) @fﬁﬁ%“‘””‘%ﬁ"ﬁm QUER VIR ognem (Jowsm)

21=Jul {Mon NRT—BKK—1SB 23:00%

—

09:00 JICA, JBICIGEE
10:30 NDMARE R - M
12:30 HEEFE - B4
14:00 UNDPFEHE - 34

22-Jul (Tue

N

09:30 SAFXREUERFRY - 63
11:30 BHEAMNZERLEY - 88
14:00 NOMARRES

16:00 ADBZERH - 1733

19:00 ISB —KHI 20:585 by PK309

23~Jul |Wed

1=

10:15 S FHEEERET (PDMA) i - B3
12:00 2 FMEBRSAHR (IPD) RERM - HE

24-Jul |Thr b
14:30 RRTHE - RELC2—RUKKBAL—F—-R B - B2

£

25-Jul fFri 58 L FMEKSRME (Thatta, Badin, Hyderabad) [ZHHBMEA V7S5, HREEE BHLAFLE Y ORREE

10:00 AFFHOMREETFEL 4—RB - BBV FH/ASFHECORERBERRIIPIEESHE - 85

26-Jul [8at 14:00 AR KHI—ISB

o

27-Jul|Sun BRiGR. THEE

~l

08:30 JICAEHAT RS

09:30 Nnmﬁmﬁ

11:30 EADSRE

28-JulMon | 8li4.00 FE4 RS Tsi— FEAKEREE
16:00 SEFPUDE

21:00 ZFEA~

29-Jul |Tue 9 00:10  1SB—BKK—NRT




REXSVBLTESBIOT ) FBRAE (528 MﬁTORﬁﬁﬁ‘E viav) RB&

Date @Team Leader @Investment Planning @Flood Risk Management @Disaster Management BEarthquake RIsk Management
(Mr. Kinoshita) (Ms. Ohashi) (Mr. Hashimoto) (Mr. Hattori) (Mr. Koizumi)
11:00 NRT — 15:30 BKK by TG641
N-Aug|on | 1 18:50 BKK — 23:00 1SB by TG509
05:00 Mseting with JICA and JBIC
10:30  Joint kick off meeting with NDMA, EAD, PMD and FFC
12-Aug(Tue | 2 12:00 Meeting with PMD
14:00 Meeting with FFC
17:00 Meeting with the group of Dr.Nasu, Kochi Engineering Univ.
0%:001S8 ~~ 08:50 LHE by PK385 09:30 Meating with CDA to discuss
13-Aug|Wed | 3 11:30 Meeting with Flcod Farecasting Division (FFD) under PMD |16 building cade
14:00 Meeting with Mr, Aral, JICA Expert (Imigation) 14:00 Meeting vith GSP )
waonugiTor | 4 11:00 NRT — 15:30 BKK by TG841 1100 LHE = 12:43 KHI by PK303 10:00I1SE = 11:55 KHI by PK301
1910 BKK — 2310 KHE by T80T oy inermai Meeting PM Internal Mesting
10:00 Mesting with PMO-Karachi (to
08:00 Meeting with PDMA, Sindh distuss Earlhquake & Tsunami
Foracasting & Wamning Center and
15-Aug|Fri 5 11:0G Joint meeting with Imigation & Power Dept(IFD), MD-SIDA, GM-South-WAPDA are requasted to Join Draught)
PM: Internal Meeting PM: Internal Meeting
09:00 Courtesy Call & Discussion with Additional Chief Secretary(ACS) with IPD, Finance Department etc.
16-AugiSat | & 11:30 Mesting with COGK
14:00 Meeting with Coastal Development Authority
17-Aug{Sun | 7 Field Survey on Karachi City {River side}
10:00 Meeting with KBCA, (Karachi
Bullding Contrel Autherity)
18-AugiMon | 8 Field Survey on Badin District (Natural Disaster (Flood ete) high risk zones) by road 14:00 Meeting with PCATP( Pakistan
Council of Architects & Town Planners)
16:00 Meeting with Chairman of PCATP
10:30  Meeting with NGO AgaKhan
foundation
18-Aug(Tue | § Field Survey on Thatta District (Natural Disaster (Fiood, High tide, etc) high risk zones) by road
14:0¢ Meeting with PSQCA(Pakistan
Standards & Quality Control Authority)
09:30 Discussion with SIDA, IFD
11:00 Meeting with WSD(Warks and Services Department)Sindh Province (enly Koizunai)
10:30 NRT — 16:08 BKK by JLT17 11:30 Discussion with IPD,
20-Aug)Wed | 16) 1550 KK — 23:00 ISB by TGS 13:30 Mesting with CDGK
15:00 Meeting with KBCA (only Koizumi)
19:00 KHI - 20:55 ISB by PK370
9:30 Irtemal Meeting
21-Aualhe | 13 14:00 Meeting and discusston with JICA and JBIC
-Augy Thr 16:30 Meeting with PEC(Pakistan Engineering Council) (only Keizumi)
17:30 Meeting with SECP ies & Exchange C I of Paki 1ty Koizumi)
09:30 Joint wrap-up meeting with NDMA, EAD, PMD and FFC
22-AugiFd | 12|13:30 Report to EAD
15:00 Report tc Embassy of Japan
00G:10 188 — 06:15 BKK by TG510
2%-Aug|Sat. | 13|Fleld Survey 08:15 BKK — 16:20 NRT by TG 676
24-Aug|Sun | 13|ISB 0800 = KABUL D850 by UNHAS
25-Aug{Mon | 13|Fietd Survey
26-Aug |Tue | 13{Kabui 1730 = Dubal 1930 by UNHAS
00:10 Dubal ~12:10 Hong Kong by CX738
27-Aug|Wed | 1314 55 Hong Kong —+20:00 NRT by JL732
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EAD (Economic Affaire Division). ISB
Mr. Zafar Hasan Reza, Joint Secretary, (ADB/Japan)
Mr. Zafar Iqbal, Section Officer-Japan

NDMA (National Disaster Management Authority), ISB
Lt.Gen(Rtd) Farcoq Ahmad Khan, Chairman, NDMA, Prime Minister Secretariat
Mr. Shaukat Nawaz Tahir, Senior Member, NDMA, 051-929383
Mr. Arshad Nawaz Chheena, Deputy Director, NDMA, 051-9207066

PDMA (Provincial Disaster Management Authority) . Sindhk

Mr. Anwar Haider, Director General, Board of Revenue, Relief Land Commissioner, Karachi,

021-9202630

FFC (Federal Flood Commission under m/o Irrigation and Power). ISB
Engr. Dr. 1.B. Sheikh, Chief Engineer Advisor, Chairman, 051-9240880
Mr. Asjad Imtiaz Ali, Chief Engineer, 051-9201365
Mr. Ahmed Kamal, Superintending Engineer (Floods), 051-9224061

GOS (Government of Sindh}. Karachi
Mr. Shuja Ahmed Junejo, Secretary of Irrigation and Power Department, Sindh
Mr. Fazal A. Nizamani, Senior Chief (Water & Power), 021-9211913
Mr. Hasan Ali Din Muhammad,
Chief-Foreign Aid, Planning & Development Department, Sindh

CDGK (City District Government Karachi)
Mzr. M. Masocod Alam, Executive District Officer (EDQ), Municipal Services, 021-9230071

District Thatta. Province of Sindh
Dr. Laiq Ahmad, District Coordination Officer (DCO) Thatta,
Mr. Hadi Balehsh Kalhoro, District Officer Revenue, Thatta  0298-920093

District Badin. Provinee of Sindh
Mr. Jawad Akram, District Officer Revenue, Badin, 0297-862384
Mr, Nazir Ahmed Qureshi, DDO, Revenue, Badin, 0300-9373350, 0291-861358

PMD (Pakistan Meteorological Department)-ISB
Dr. Qamar-uz-Zaman Chaudhry, Director General. 051-9250367



Mr. Asif Muhammad, Chief Meteorologist, Deputy Director General, PMD, ISB
Dr. Ghulam Rasul, Chief Meteorologist, RED Division, PMD ISB

Mr, Akram Anjun, Director, Forecasting, ISB-ISB

Mr. Azmat Hayat Khan, Director, Remote Sensing, ISB, 051-9250598

Mr. Jan Muhammad Uhau, Director, Drought

PMD-KHI
Mr. Muhammad Riaz, Chief of Meteorological, Met Complex Karachi, 0300-8026286
Mr. Zia-Ud-Din Khan, Director, Meteorology, 021-9261431
Mr. Ameer Haider, Deputy Director 021- 9261423

wB
Mzr.. Raja Rehan Arshad, Lead Operations Officer, Sustainable Development Dept 051-9090179
Mr. Haris Khan, Infrastructure Specialist, South Asia Sustainable Development, 051-9090144

ADB
Mr. Mian Shaukat Shafi, Team Leader, Earthquake Emergency Assistance Unit, Pakistan Resident
Mission. ADB -ISB

UNDP (United Nations Development Program)
Mr. Zafar Igbal. Assistant Resident Representative, ISB, 051-2652840 ext 209

EOQJ (Embassy of Japan)
Mzr. Seiji Kojima, Ambassador
Mr. Shu Nakagawa, Head of Economic & Development Section
Mr. Shigeki Nakanishi,. Secondary Secretary, Economic & Development Section

Mr. Hironobu, Economic & Development Section

JBIC Pakistan Office
Mr. Tomoharu Otake, Chief Representative,
Mzr. Akihiro Takashima, Representative

JICA Pakistan Office
Mr. Takao Kaibara, Resident Representative,
Mr. Tsutomu Simizu, Senior Deputy Resident Representative,
Mr. Jyunya Hiroshima, Deputy, Resident Representative
Mr. M. A. Jilani, Deputy Resident Representative & Chief Program Officer
Ms. Mineko Sato, Project Formulation Advisor, JICA Karachi Project Office
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EAD (Economic Affairs Division)

Mr. Zafar Hasan Beza, Joint Secretary (ADB/Japan)

NDMA (National Disaster Management Authority)
Mr. Shaukat N. Tahir, Senior Member
Mr. Arshad Nawaz Chheena, Deputy Director

CDA (Capital Development Authority)
Engr. Tahir Shamshad, Member Engineering
Mr. Ghulam Murtaza Malik, Director Building Control
Mr. Zahid Sultan, Deputy Director, Building Control Sector-01

PMD (Pakistan Meteorological Department)
Dr. Qumar —uz- Zaman, Director General, ISB
Dr. Hazrat Mir, Chief Meteorologist, Flood Forecasting Division, Lahore
Mr. Muhammad Riaz, Chief Meteorologist, Karachi
Mr. Zia-Ud-Din Khan, Director, National Seismic Monitoring Center, Karachi

Mr. Naeem Shah, Director, Data Processing Center, Karachi

FFC (Federal Flood Commission), Ministry of Water and Power
Engr. Dr. |.B. Shaikh, Chief Engineering Advisor
Mr. Ahmed Kamal, Superintending Engineer (Flood)

GSP (Geological Survey of Pakistan)
Mr. Sgeo Hamio Hussain Rizvi, Deputy Director
Mr. Shahid Ramzan, Assistant Director

Mr. Sion Sadiq, Assistant Director

PCATP (Pakistan Council of Architects and Town Planners)
Mr. Shahab Ghani Khan, Chairman
Ms. Tahira Sadia Fazil, Registrar

PSQCA (Pakistan Standards & Quality Control Authority)
Mr. A Rauf Khan Kirmani, Director Standardization

Mr. Syed Aftab Ahmed Shah, Assistant Director (Phy. & Engg.)

PEC (Pakistan Engineering Council)

Engr. Lia Mohammad Peracha, Additional Register



SECP(Securities & Exchange Commission of Pakistan)
Ms. Sarwat Aftab, Director, Non-Banking Finance Companies Depariment

Mr. Murtaza Abbas, Deputy Director, Specialized Companies Division

Aga Khan foundation
Mr. Abid H. Shaban

Sindh PDMA (Provincial Disaster Management Authority)
Mr. Anwar haider, Director General of PDMA

P&D (Planning & Development) Department, GOS (Government of Sindh)
Mr. Nazar Hussain Mahar, Additional Chief Secretary (Development)
Mr. Aurangzeb Haque, Chief Economist
Mr. Zaidi Igbal, Special Finance Secretary
Mr. Fazal A. Nizamani, Sr. Chief (Water & Power)

I1&P (Irrigation & Power) Department, GOS
Mr. Shuja Ahmad Junejo, Secretary
Mr. Mazhar Ali Skal, Assistant Secretary

SIDA (Sindh Irrigation & Drainage Authority)
Mr. Muhammad Hashim Leghari, Managing Director
Dr. Mumtaz Ahmed Schag, General Manager (R&D)

CDGK (City District Government Karachi)
Mr. M. Masood Alam, Executive District Ifficer, Municipal Services

Mr. Wg. Cdr(R) M. Jahangir Khan, Consultant Fire Bridge

CDA (Coastal Development Authority), P&D Department, GOS
Mr. Qabool Ahmed Shaikh, Director General

KBCA (Karachi Building Control Authority)
Mr. Syed Ali Zafar Quadri, Controller of Building
Engr. Muhammad Shafique, Controller of Building
Mr. Nadeem Ahmed Khan, Dy. Controller of Building
Badin District, Province of Sindh
Dr. Kazim Hu.ssain Jatoi, Executive District Officer (Revenue)

Mr. Jawad Akram, District Officer Revenue



Thatta District, Province of Sindh
Dr. Laiq Ahmad, District Coordination Officer

WSD (Works & Services Department), Sindh
Mr. Nazir Ahmed Sheikh, Additional Secretary (Tech:)

JICA Expert
Mr. Hiroyuki ARAL JICA Expert, Punjab Irrigation & Power Depertment
Mr. Yuichiro HAMADA, JICA Expert, PMD-ISB

Embassy of Japan
Mr.

Mr. Shigeki Nakanishi, Secondary Secretary, Economic & Development Section

JBIC Pakistan Office
Mr. Tomoharu OTAKE, Chief Representative
Mr. Akihiro TAKASHIMA, Representative

JICA Pakistan Office
Mr. Takao KAIBARA, Resident Representative
Mr. Tsutomu SHIMIZU, Senior Deputy Resident Representative
Mr. Jyunya HIROSHIMA, Assistant Resident Representative
Mr. M. A. Jilani, Deputy Resident Representative & Chief Program Officer
Ms. Mineko Sato, Project Formulation Advisor, JICA Karachi Project Office
Mr. Shaikh Talib Tatah, Project Coardinator, JICA Karachi Office
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IRF AL BT BN K OB L L Qi EHERo SR EL v A -V AL T b1
iR L“C.%?%Hﬂ'ﬁf’fi)g.l (National Disaster Management Authority . NDMA) %% 1), ZOM )
Ak E LCTINKEEHF (Provincial Disaster Management Authority . PDMA) , &5 &5 1 5
(District Disaster Management Authority : DDMA) 2% %, W JIIBIAR D F5 S 2B L TIEEFEHkK
Z:H 4% (Federal Flood Commission : FFC) & /X% 2% R4 )T (Pakistan Meteorological
Department.:PMD) 5% %, ¥ 7= EE MR & L C7 ¥ 7 Bi%E$R1T (Asian Development Bank
ADB) 7d b, INLOBHEOBIRITRDOLBY TH 5D,

(1) NDMA
NDMA (&, 2006 4F 12 F 120840 S N7z FERKEE
Ordinance : NDMO) XD %, MR KEEFHEZES (National Disaster Management
Commission ;: NDMC) 2SS L, iXESI Nz, BlLRIIBE 204 THH RO LN TV A
BRIZ10%TH L, BHOEBKITIERKEEEHNIPT (National Institute of Disaster
Management . NIDM) D% % [X] > TV 5%, PDMA (2D Tld, 2007 4£ 12 NDMC 2 5 M B
FPCRRALT B &) HRDd ), BIEEMTHILEINDOOH b,

H

P4 (National Disaster Management

(2) FEC
FEC 13 1977 4E12, 1973 4E e N 1976 4E D HKIC X B S K7 #3328 12, P & L Ttk
D51 % AT O LBEESRFE S NE L SN/ R E TIEIMOEMF (Provincial Irrigation
Department . PID) AR K THEOFTH KT & Ehiix - Tz,
FFC DIZENIRD L BY) TH 5,
a) AEPKES L EHE O %
b) MK OF B E FRAR BE o K B 1R 2E D AKER
) HEIKE IE o K I E 2 B 5 5 i
d) BB Ik R O E S OEIHET ) 0 %

~ o~ o~



(e) WARTFEHY X T LDOUEHE

(f) HEAKEBS 1D 72 8 D2 D # b

(g) BAKBGIE THOFZRT & Ak EEEIERK

(h) EFELABG1EEHE (National Flood Protection Plan ;. NFPP) O AR O 21 & B
(i) N EURF O EEIK B 1k 5T 1 0 S IR DL D B A
B, EEBAEMNO IO Y 7 bOTFHEIC
NFPP (26t > THENZ

&) BIREHIRT %,
NETEBINTEBY ., ZOMERIROEBY TH 5,

HEITHE 1LY, NFPP- I~ F TS T L. 2007 4EH 15 F - 72 NFPP- N SBIfEE i T
Hhb, TNTHLDLZ L HIZ, TNE TEHE ORI 30%FEMES T, ROMBOFHE D
I Tnwb

&1 NFPPOEMRIRLAE (BAL 100 AILE—)

H OH NFPP- | NFPP- 11 NFPP- Tl NFPP- IV
Mo 1978 — 1987 1988 — 1987 1998 — 2006 2007 — 2016
R 1,942 11,568 11,703 30,000
FEREIRI 1,623 8,611 7,580 .
AR 396 2,957 4,123 -

FEONE L LT, BAFRP o mAb. Kl S O 2 R B o Bik
BN O o TWh, Tz, LHITATFEWE 221 726

HKFER S AT LD
5 T OAEIH &l AHSE R T Hb 1R

1km T DO W7235E6 DK 2 Mg DOEHZRL S > T b,

(3) PMD
PMD ERZRICH§ AM78 E B, CHICHEI T —EA0RMEZEBL TV LA
(Ministry of Defence) IZATE T A TH 5, [EDAIMIK LR HEFOEBE HIT-> T
5o
— M DRG O H R B S 2 B & BRSO dE e 5E 2 X 2 RS v A T L ik
i LT, BUIKRZ VT, THEOERE M2, B, M. AR—v ERESICHR
LT, 72, REIMZASR LU OB 2 57l § 5 720 OFFR O FAT 17> Tw
Bo T2, WOKTFERY AT A, R OEREANL AT L, L—F—, R, BFitH
Hifiz8 AL T
PR FEZEHICE L TE 7 A — VIR FEHGT (Flood Forecasting Department . FFD) %

AL N7 X ORE TR S v, BB BORBII R O F IR R O 247> Tw b,

(4) ADB

ADB I ZHAGFEEIC OV T O FE LRI & L T, 1998 ~ 2006 4F F T, %5 2 Ktk Pk
vty -0 7 b LTCEHT2E NI, %%fénoﬁkwmﬁﬁ%\fyﬁxm%
SAZHRft L7z EIRBIKFGIEFTE O LG IE 7% ) OF ST NI L) e Esz,



1—2 A

PESEAER & L C NDMA ICB L TlEH & ICiER5 2 & & L, NDMA &R & OBIFR R O
FFC, PMD OffBI DOFEREIZ D W THET 45, NDMA 13, HizllkEsShizEgEch), 2ok
ENIHREIC 22 o TV 2 WS, BRI OB KIS L CIEBEICFFC 2% ) 2RO FH#EI1E Z 2T
EINTWb, L72h > T, NDMA 3 ELEROEHR 2L L, €D 450 THIKPiIE%Z FFC A%
ETHbDEEZONDL, T/, FECHAIN T CTHEJE L T & 2xb it ik 0@k & PMD 12 &
LUWKTFHAETH Y TNUANOHEFEIC L S % Wit iRICE L Tld, NDMA O F THiJT © PDMA
J O DDMA 73§52 L 12% A9, L7225 T, NDMA L OB ORI OWTIE, %E
SHEHEICL T, EHEERKLZ LIZH S,

FFC (3% D PID 39 fiti L TW 7z SR OMEE LTV, &2 ) L O L LT
RE S NTze L7adTo Ty BKBFILICE L TR EEtmEERCHE, FEOFERSZICHLT
NDMA 2 E i T AR ENI/NEWEEZEZ 5N D, ADBD A ¥ & AP IEFEDOFEG T bk~
LENTWE LX) I FFCIIFEAFDOREB CHEDORR L ER Y T 722 bt ) Y 72
RETHIENET LVEDERPEEINTWS, K2 HIETAHMAHIZTESL Z LT E
RilCBs L Cpg & 2 2 A RetEDSH %

PEAKF AL, %I & AR RS2 D FE 5 % 5 o FERERYICIZIN O BEREHEAES M As 3 5
ML TWbe T/, SO RIS HERE R KSR & D RBLERIIH Y, 2o L oE#f %
M 27290120 FEOERIIMOEBIAMDVERT 5 Z LVRIEMEEZHN L,

FFCIZBIL Tid, NI THRIMZER LFEML TS 2EREZ A L TV L5, ZHIDIL L.
OMEREHEL TSI ENL RBNAEIRODONL ), INFETOMKRIIIDEHIBIZEEFE -
TBH ., B, SrErsE. EE) 2 7 OO RERI RO LN, TN DRE
BT HEANMBEPLETDH D, T4 VT ANOMFICH L TUL SN FIEZREL TV 5
EEZONDY, BROFERLTBILICEH LTI+ TIEEwEEZLNR, v+ —V A Y PO
RS RD BN D,

PMDIZBAL TH XFAF UV THRAEL TWLKEDERZ LI, LELARIGHERAL T»
CTLEMFATLAMPARLTCNDELEEZ LN,
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INFAY BT HHKOBEDIRIIIKRDEBY) TH 5,

ANNKEDEE

B =

®2 FELHKCEL)ANGRUMENKRE (BFE 100 5/VE—)

1 HEH BEH GRE) N RN
1950 200 11,282 2,190 10,000
1956 156 7,356 160 11,609
1957 153 6,958 83 4,498
1973 5,137 118,684 474 9,719
1976 5,880 80,504 425 18,390
1978 4,478 51,489 393 9,199
1988 6,879 25,630 508 1,000
1992 34,751 69,580 1,008 13,208
1995 6,125 8,698 591 6,852
2001 450 450 219 50
2003 5,175 5,175 484 4,376
2004 15 15 85 47
2005 59 1,931
2006 541 2,477
Total 69,398 385,821 7,220 93,356

W EE G 1d 2002 FEAHiE

#2559 M OB X BHEE LN 7,200 %4, BRI 3800V E—IZELTWD, HEOR]
REL L Cld, ANILhsk. BIEW. E# 7% L Tah 5 (Annual Flood Report 2006, Federal Flood
Commission, Ministry of Water Power, Government Pakistan : www.pakistan.gov.pk/ministries/water-
power-ministry/media/Final.pdf) o

HAKIENF 27 o TIERPT 5 & )IEtsK (River Flood) . 7 ¥ 2 7 5 v K (Flash Flood) .
#miatZk (Urban Flood) . i EEK (Coastal Flood) 243075 2 EMNTE S, WIEtKIZA %
AMOBEIZ L VELZEDOT, BHMkEET 50 T2, 77 v 277y FIIINHE® THEMIC
LY R THARDPFEET 5O T EBOME 2D B G0 S 5, FWHTHKIEA AT N=F
D& BT TRAMENEL D D TH L, it A 71 22 X 5 & & &k G
IEBLETHY, CoOEMEERELHBTRONZOT, b TiERKEEL L THAX
%0

2 —2 itk

AV ANOEFERIZFOL)NTHSY =5 41 (Jhelum). 7= F 7JII (Chenab). T EJI|
(Ravi), A7 ¥ (Sutlej) DWIHIZ, MEDT~9HDEL A= IZED 7263 NAWICED
FETLHRAKEE VA=V OoWO ERINOE T 25b o 728K D 5 o it I8 1H & A
3733,280km> DY = 7 AJINE#EE 75 4T 2 75 8,000m’/s UL EOPIKELERAI3 D 1) | Fb A



L7ZDIE 1992409 HThH Lo g SN 5] hE i REEKT & (X BHAI b 12 X 5274 75 8,000 ~
775 m¥s DFEPHIZDH %o
AYFANOZDITEAEDPRETHMEINTE Y MEOHIEH O 72D \KF DT S, HE
AL 2MOETFON TV Ao EGCEI EDOIEATIZ £ ) i RS LSRR 250i3e O fa b
DS ENDETE, WICE D FEHEAEDNLL &, KA LR LBET 2 2 & #NEIC L
DRERT B L BB ORBIZL VRS LI ERETHY, T2, Wi EOMEY DG
BRl2 &5 SN EICIZRZ 025605 %,

BRI ASEIN 723560 1S L O MR AR 7280 (U SR E P IS R O, B R I EE b
725 HEFFTHE N UEE R EAREIC b BRI AES D ) B L THORARBEEIEL
LR D B o

2—3 79vva7Iv N

ALE o E# . LRI, T F 25 PO A > & 2N L TR G A/ S Wi i
X, 7992277y FPEL AL o TEEWomti 2w, FECREBICHEZ L5
LTw5s,

2 —4  #gkk

INF 2L 2 TIEE LSRR, 1951 ~ 1998 4E £ TIZERD NI 4 5 TH 5 25, #h AL
TREC LRI E D 2 HH AT OE 13, 1951 4ED 17.8% 2> 5 1998 £ D 33% (ZHIN L T 5,
CD7ZDIZHTHALIZHE ) B AE L T 5,

HHOBFICE K E LT, A AF<TN—F, STU—VEYY, FFx—, 7TFFTROHN
7oo AATIN=FNEBEET LI T NVE Y DOFLEREILICETRT 274 X7 =)L W0
MRS & AOREEOERIZ XL D HHEOBKDIFEE L TWb, HlbIZHE ) B EK O
BRI LD RRHATRA L. AN OBOKEHEAEINT 5 L & b1, MHEEHAEL 2o Tw
o T BREICIVEKOTTFIGTONE & &I, MEMNETOETHEICLY, HE
PHEELR T hoTWnh,

INLOXHKE LT HADEMTYAY — 7TV ORER PCHRKFLERY AT L OEMHH
AP TS, LAL, BURTOMRICAEREE L AL N5 REDVIEMFVTB Y FHEIZANR
ST 2l A H & Bk O % G NEEN TO LTI OBE 2 EOREREZHRONTES
T, ZOFETREKEEOEFIIRE SN DII %L ID 2 /R,

F R = IVIZB VT, FH 5 ~ 10 B iiE TRAKDPEL TB Y | EERZGHIZZES T TW 5,
B AR ICD 8 A 13 H (K) IS ), 14 HIZZR o TH BB OKIZT VT WA H o 72,
12 KI81L X (Cantonment Board) & UF Defence Housing Authority (DHA) |2 & 2 {EEFEMTH
NTWLEGHTH D, BENEIZT =L T168mm TH Y, 204ERD L b Twd, HEL L
T, B ORK E FEOPKENDOILE, SER TR P EMORAKTH Y, RTTSMEED
FERDET L, EATWIRENIBRERELH ) FRA2 2T TELTWE, 7F—VITHIED
Fo e 72O IHEK SR EE R 2 L TMA TUHM A Hiz s e LTSS L2 LT X0 kg
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Project C IZBI L C, PH:ET A5 FAD TOR 2 LT D& B HETL 72,

BEHE, S OMETESNHERICEIVTIT> TB Y, SHBOLMEOZELR X 1 2 1%
WMPBONTGEIIIMBIET 2L ENH S, £, BifeskttL LT, xExO 720 O HHlid s
FAY AMUKRBETLHDET D,

(1) & & : Project Title
BRI > A 7 A HLRFHAL  Study on the Strengthen of Flood Forecasting System in Pakistan

(2) & 5 : Backgrounds
INFAY 2BV TIE, DOPEOEMIC I YR TFER L AT 2280 LEH L Ta 72
A BHE O K, v AT L 0tE, RO LEICREZAELTEY ., TOELZF
B L, fscdmicB L CEFBLr TEL TV A,

(3) H 1 . Objectives of the Study
REBINFAY BT LHRTERY AT LAOPFRIZEA L T, BHNE 2 HE L.
F/SICE D HEDZLUMLZHRAL, P CTEHREEDODAMER T REKRKET A L %
HiE 3%,

(4) FAAXF R HIF . Area to be covered by the Study
NEZY LT EMRET HH, AEMHROWFICH L CREEMIE NS T 5,



XX AL Y OYE D HOKICEOFERE LR, HEBARE, ME OB, WER ORI
- B HOKR T E®R S A T L EE IR VXThwﬁﬁ EE L AR AR TE R
fr OAMERFEBIRDL, B R O O RS EE . BB S0 AT o EES AL HHR
Ol B O AT K O it 0 BY ik
P TEHR Y A7 AT B O BOK P EREME W, v VTN - FPEHRY AT
LR, AT Y 2 — b
- DHE R CELEC BT S FERY AT LR D VAT AR, BT T
DM T
CHLKIE IR ORISR © 7 v — MRS X B SR R Rt
i B OB 2 e
(@ FREHHI © Problems to be Solved
EREILEZ I, ROBEHICH L CEHEHE DRI L 2 5 REZ T %,
VAT LEREY  TEWMEEM, WE, RIS 2 EHIUE., HHOLE, EAEGR L,
ML S OBl DR )] LE 2 TEORER
- RREREE A AR ERe, MERRE R
CBETFER AT L B Y AT 4 L O, WAPDA, IDD 5 O BELKE & o E
(® $LEERTHE © Plan of Flood Forecasting System Extension
BPl, wHM, SREZ IR, ROBEHICE L THRE ¥ 5,
CTPEH Y AT ARG PERO D AT LMK, SRR, BRSO ET W, A%
B, W, KA, w7 — 7 O, BIRELNL FHo M & 370755,
BRSO HE & J 1k
AT D L — - B B E BN, RO E B, R ER S L
HtkE, ToMmoMERiz (HREES
EELEE N M. AR R, EE
@ F/S: Project Evaluation
PLRFTENC D & BEMICERT L AT L& MEE L F/S 2 FEET %,
- FRFA L L EIE U
C VAT LEEARHREN DR AT AL RO, R, V7 b T ORAKREE
'Wfiﬁﬁﬁﬁﬁ
BRI 2R
CBATRY . REER ., AR C BT E0 R S, R R OEE R T EHRO SCE L
MR, ARz
- e R HE R A PR 1
MLROEE L LEHIER. AR BT, EE %
- FE R RT3 E
® A#MERK . Human Resources Development
VAT LDEE LB NMERET 2 RET b

A

)
BN BRAr iR B OV

&

i



(6) FAATHAM : Study Schedule
(7) #i## . Reporting Schedule
(8) PAATZLH : Expertise Required

8 —2 Project D

Project D IZBJ L T, BIE§ 24D TOR X2 LT L B Y HiFh L7,

G A@@%*f?%ntﬁ%_%owfﬁofbb\AW@*#mﬁw@iD#%&%
WHPES N GEICIZBIET 20BN D 5,

(1) & & . Project Title
v NINA ¥ & 2K G 1E 56 7% 25 i 1 4S . Study on the Improvement of Flood Protection

Works in the Indus River of Sindh Province

(2) % 5 : Backgrounds
Y RMOA Y ANNTEKIC L BB EZ T TBY . ZOxHK & L TR o5k & ONE
ﬁﬁ RIGR DR D ROEN T WD, ZOFEBIZEH L T/XF RS A llD 5 DAEN X 5%
PR ENTE 72,

(3) H 1 : Objectives of the Study
v NINA ¥ 7 2N O PEIKEE 1% 20 O 72012 fiix D EREZ B 5 22 L Tt 2 i
OEHETE 2w L, SHERT 5 KRR D F/S 2 E T 5,

(4) FAAXT S HIH . Area to be covered by the Study
SUYFRMOA I AN, Ny T EDOMES I — IV (Kashmor) 2SI F TE9
5o

(5) FAHPH : Scope of the Study
O FEREHIE © Data Collection
BRUER e T ) > 7L D ROEHICEH L CERBLZLIET 5,
A VT ANOPAME N = Fv oy 7Rk EORRE, ., kO MEE, #E
JER, R, ALK ORI, - Fv o T
- PEKBG I MRS OB E B IEE ORI, HEOBRE L FER ., HEOHP & HE
-%ﬁ%ﬁ%ﬁ&ﬁ.%&@ﬁﬁ\ME\ﬂk@&%\ﬁﬁ\ﬁﬁ\%ﬁ%f MRS
v BERR O pik, IR R ORISR R
-%L B M OF e T L EBERE R . BB RERE. FERGEEEE. M. THE
- D HYE K OFJE 8 7 1 O Btk B 11 % O IR
- B AN AR UE . FRE
R AN B, TTBE



@ FREEMIH : Problems to be Solved
ERELBEOKEICE D EX, RXDIHH
- UEIK B RS L R

WL CRRE Z A %,

AR, L FERE, JBEBEE., oK) A7 M

- WERMCE AT AR LRI RS A E) BACOKNL LSRR BRI D, BEKREERE

e E

- FERXAERRE B MBI, HIREEE
(® #EAiFETH . Improvement Plan of Protection Works

B, BLAFOFRHE, BREIZHEED &
ERLRTE 2R ET b o

A7t 2 BEE L AU R & 2GR O B i

AR OY

AT ST D BOKBE OARDL, EEPE, MRk O E, BB o@H E, MERRE R M

&, i, BEENEAL
- FER A AEET ] o bE R ET

- fEERE TR ey ) v T, MRS

A
@ F/S Project Evaluation

N 5 VAR E R S ]
B, uaxtis, b, BRI, BET — 7 N —

HEMEET IS RD SBERMICERT 570 Y = 7 b2 EE

DIEHIZHEVF/S HEfiT 50
SRR LB L CHEE

- HARGRITEIRA L L EICID U TE
MR FEA R B iR O AL EEPH , sRALTT s, M

. M. FEoC
- ‘”&ﬁ’tIﬁﬁU‘ﬁ%E’

S

- PR REERY . LR AR C B RY R MTE EEE

EO T
- WA R

ALREE LB, AR BB 3

A
(6) FAWIM © Study Schedule
(7) #hi5# . Reporting Schedule

(8) FALZH . Expertise Required

PG, FrEk bR O

| i DA ZIKDXDT%EEZE L. X

EHEP, T

{ERE A NI e NI <N PS %)



NFRGUBFLKZETOD Y FREGE G HHEE

e :
EH-2 v FELBODLESMOMERELKE

.

-
o
L
\{ggﬁ’?{% %3%2 ?
.

ER-3 ¥ FRLBOD KEREHERRE BH-4 v FRLBOD KEEMEH#EGTR

BH-5 VVF, Zy B0 TR




BER-T & & ROESER BEE-8 FyEBrT 4 "o FBER

»&"%;i\i\
s .
3 §S ?\g\%&\

: Q‘}{%?-




5. HERFKICHRZIATHER
REETOS T NYURBE (B

s
R 5 O B LR %R

L NERY DT HEKE

C HEBEKACB T B EIRPKAE )T (NDMA) OfLE DT & 7% E
. HEE B SERT ) o0 3 e AR

. MG S O BIR & G

. HEBE SR B b ASE IR O MRt

S O R W N o~ IO

1. HERK DOREFRERS

INFAY 2B BB YR & L T20074FENDMA A3 S v, #iEEFG S ICBI L € & NDMA %°
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B4 . PR1EE4 . National Crisis Management Cell (NCMC) ., #£7E% . /K& JJ/T (Water Resources
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Pakistan ; GSP). NESPAK (Pvt.) (National engineering Services of Pakistan, PEEROI
V2T Y IEM) . XX A Y U HT %S (Pakistan Engineering Council : PEC) . Pakistan Red
Crescent Society S ZDHEE L L HIZHIF LN TS,

B, mlE s & ek, MEFF L T % National Highway Authority (NHA) (2314 > 7 71
DWW THEELEM TH 5 A NDRMF [ZIEA > Tz,

ERRA (22011 FELLFENDMA IS E % L D 2 L7245, 1 F TONDMA & ERRA O %1455
HIZOWTOFLIRIINDRMF, ZDMMAFTE2ER . 4 % =% v MEMIZE R AHTH S,

(@)

(1) MOHW
1986 4F @ Building Code, 2007 4E D # L \» Building Code (& MOHW 25 & T 5, #
B, i, 7 A, BT DRBEREOEEA 7 7 IIMOBREN, TR o DiifEREELR &L &0
THiE LT,



XF R Y HRFO Press Information Department @ 7L 2 1) 1) — X (PR.N0.62) 2L 5 &,

Awareness on Building Code of Pakistan-2007 L B L7zt 2+ —% 200842 A 11 HIC NWFP ®
Ry TV TIToTWh,
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Earthquakes in Arabian Sea (1905-2002)
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B, MRE, RE. IRIE.) PPEOERT (KigE, HE, BY) CToOEFLO ZEELTSH
CLEFRDHZ (CBRHE. BF—1328). 2 7-. Building Code 12 51F 5 MW RE F ke T
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PMD i3 NORSA Norway & OFL[FRFFE T, BEH L ETIVEM S Comell (1968) DR IZE
DK HRENHENT — F45H (Probabilistic Seismic Hazard Analysis : PSHA) THIENYF—F
Ty T EARATTN—FREITINE IO TIE 200642 A, AT & K RUHL A #I
(Northern Areas : NA) IZ2WTIX 2006 4E 8 A, /SF A ¥ &K IZDOWTIZ 2007 427 H o4k
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P EEIZ 2w TIE, Tidal guage 7% Karachi Port Trust (KPT) BHE DL OATH T FHIC 1
#. Gawardar 12 1 BOE 2475 D, PMD A6 O ADREIBLTF - ¥ B E5NTL B Y
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rkadar Info.

WEOLE COMPOSITE

14 JUOL 2000 01:30

BES = 7.5 Km

«<Site> <Status> <EL> <MII>

ISLAMABAD OPFR.  + 1.0 ON

P.I. FNAN FQ OPR + D.C DEF

KARACHI OPR + 1.0 OH

RAHIMYAR FKHAHN OPR + 0.6 OX
Latitude : 33Deg 41' 40
Longitude : <73peg 3 11"
Diatance : 4.0 Km

Explanatory Notea
rc < 1 mm/h
e 1<=R< 2 mm/b
2<=R< 5 mm/h
5 <= R < 10 mm/h
10 <= R < 20 mm/h
20 <= R < 40 m/h
40 <= R < 70 mm/h
70 <= B < 100 mm/h
100 <= B < 150 me/h
150 <= R < mafh

®1—5

(3) /F X% Y HEMZEF (Geological Survey of Pakistan . GSP)

GSP i3 1986 4 Building Code T3 HIBARE Z DE % /RT Seismic Zoning Map of Pakistan %
BAE L7z, LA L 2007 £ Building Code TDYV — =¥ 7 < v 7EHIZ GSPREML Twi
Vi

GSP 122005 £ 10 AOMR B L, MEAE (BFYD) BT 5% EKEF T Study of
Geo-Hazards Triggered by 8 October 2005 Earthquake in Muzaffarabad, Jhelum, Neelum and Kagahn
Valleys ©® F7 7 FHER LT3 (AFRTELdP o7, BESHR),

H AL TEWTRE (Active Fault) DB 2 BT HED TV 5, LS MBESEET BTN,
FNETHOLNA TV EP o MESHERICHER SN WBOFL A S TP, £
OHE (RS, EBS.WEHOER) OHEElEZICHRS A, LITLIFMEL 2o Tw 2,
GSP L DEERTHIEBIZOWTO FF a2 ¥ b & LTFESN/zDIE T. Nakata, H. Tsutsumi, S.
Hasan Khan, R. D Lawrence: (1991) Active Faults of Pakistan, Map Sheets and Inventories 724} ¢
B, X, EEROFI T FIAFTELR P40 T, BOEEICEOBRE O & HM#TH
NHATVLOPHEETS dholz,

HAROEERMEAWRT, ERAEREG L5 — (GS)) LREOHNMBRICH L,



2. KNF¥EXLLDELGHBRE
(1) 2005 F 10 A Muzaffarabad (Kashmir) #1B, ¥ =F 2 — ¥ 7.6, BIFE S 9%km, EE T4
AT N— FAEALE 90km (L9 7 7 53— Fix8) . JEH 7 A AL L, #EIZ AT & K (State
of Azad Jamme and Kashmir) O 47 7 53— FT, Bagh &, Poonch [&.. NWFP @ Abbottabad
I, Manserha &, Batagram B, Kohistan [&, Shanggla BIZR A7, T4 2 5= 3= Fific
BWTH NN EBRTOESGEEIBEL T2 AOEES T,

2005 4 10 A . Muzaffarabad (Kashmir) #EZ A ' F, 2—5 7 7L — FERO—EOH
BOVEDLEZ LR, FIER TI28%1218854F 5 B Kashmir 15 (M6.3) . 1905 4 4 F Kangra
HE (M7.8), 1974 4E 12 A Patan #5E (M6.2) 9% %, Patan #1ZE (NWFP . Kohistan &)
TIIFEH 5,300 Ao BEHE 175 7,000 ASEEFEEALTVWE, (R2—1RUE2—-2)

-
=
s | X‘-‘éﬁ INDIAN

{7 OCEAN -
Le g
H .
1 E .
fa 1 .

bad [ N

N S 71famen
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P Land mass .

—hel

L
8% © Roger Bilham, 21 F FAR% http// Hi# 1 USGS
cires.colorado.edu/ bilham/Kashmir%202005.htm M2—2 AYR7L—hOBNE
HM2—1 42K, =577 L—bEBERICBITS
BEDME

K2-1IEBEAATTN=FRELICEI D LEVEE (2 —3) TAD &, 25AD
Taxila #IE, 1669 £ 6 A Mandra BB BE IS MESI 702 (FE2—-1) 2d 5,
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729 X TAXILA EARTTHQUAKE

The main centre of Budhist Civilization at that time
was turned into ruins. Epicentre of the earthquake was
arcund 33.7 N, and 72.9E. Maximum documented
Iatensity was X.
4/6/1669 334 732 VI-X1 MANDRA EARTHQUAKE
Epicentre of the earthquake was around 33.4 N, and 73.3E.
Maximum documented Intensity was V1L,
24/171852 34.0 73.5 VI MURREE HILLS EARTHQUAKE
Epicentre was in Murree hills and Kajnan about 350 people
died. Maximium Documented Intensity was V1L
20/12/1809 33.6 73.1 VI-vill - RAWALPINDI EARTHQUAKE
The epicentre of earthquake was around 33.6N,73.1E,
Maximium Documeanted Intensity was VILVII at
Rawalpindi,V-V1 at Lawrancepur and Attock.It caused
cracks in walls in many houses at Rawalpindi.

Table 4.2, The historical damaging data from pre-histocical times as collected by PMD near lamabad.
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Figure 4.2. Lefi: Historical large earthquakes in the region. Right: Large historical earthquakes near
Islamabad (indicated with black diamond).
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Table 1: Overall Costs of the Earthquake

Uss
Category Million

Relief 1.092
Death and Injury Compensation 205
Early Recovery 301
Restoration of Livelihoods 97
Reconstruction : 3.503

Of which Short term Reconstruction 450

Of which Medium/Long term Reconstruction 3053
Total 5,198
Note: Excludes indirect losses (income) of $576 million - se¢ Table 2
Sources:

Relief, Death and Injury Compensation and Early Recovery - UN Agencies
Reconstruction and Restoration of Livelihoods - ADB/WB Assessment Team

WM B2 —2

£2—3 2005F10 BHENHHMH =S

Table 2: Preliminary Estimate of Total Losses and Reconstruction Costs as of November 10, 2005

Direct Indicect  Reconstruction Reconstruction Share of
Damage Losses Costs* Costs* Total
Sector = : . Dt Reconst.
(Rs.mill.} (Rs. mill) (Rs. mill) {CSS mill.) Costs (%)
1. Social Infrastructure

Private Housing** 61,220 7218 92,160 1552 44
Health 7,114 1,378 18,012 303 9
Education 19.920 4,133 28,057 472 13
Eavironment 12 8,985 151 4
Public administration 2971 687 4,254 72 2

2. Physical Infrastructure
Transport*** 20.165 4,061 24,699 416 12
Water Supply and Sanitation 1,165 1,900 32 1
Irrigation 324 T 623 10 ¢
Energy, power and fuel 744 1,561 2377 40 1

3. Economic Sectors****
Agriculture and livestock 12,933 6,770 17,846 300 Y
Industry and Services 8,578 8,379 9,178 155 4
4. Total = 1+2+3 (in Rs. Million) 135,146 34,187 208,091 3,503 100
ow: Azad Jammu and Kashmir 76,375 17.671 116,625 © 1,963 56
: North West Frontier Provinee 58,771 16,516 91,467 1,540 44
o/w: Public Assets 48,131 12,175 82,187 1.334 39
: Private Assets - 87,015 22012 125,904 2,120 61
ofw: Usban Areas 26,490 13,675 46,163 717 22
: Rural Areas ) 108.656 20,512 161,928 2,726 78

Notcs * Includes cost of reconstruction of both immiovable and movable asscts and restoration of public
services.

** Includes value of household conteats such as consumer durables; reconstruction costs exclude replacement
of these assets.
*+% Includes roads and bridges.

*#4% Total losses and reconstruction costs in agriculture. industry and services are over and above what is
“accounted for by the sectors listed above.

g k2 —2



(2) 2001 48 1 A Gujarat (Bhuj) #E, v/ =F 21— F7.9, BIFIES 16km, EEH 12 A, BEE
15 A, 1,989 MO ELEE, 4363 BOAEEFE, AHMREE 1,406, 1 ¥ FHIOEEITEK
T, WHEL2F85 Ao BBEEZ 1676836 Ay COHMERA Y F7L— FodtEZEICEET 2
AV FETV—PAOERICL o THELLZDDEEZLNTVWS (XB2—-3),

H! # ! Bendic R., R. Bilham, S.E. Fielding, V. Gaur, S.E. Hough, G. Kier, M.N. Kulkarni, S.
Martin, K. Meuller and M. Mukul (2001): The January 26, 2001 Bhuj Earthquake, India,
2—4 2001 %18 Gujarat BEOEE BEXANLAVEE (MMI)]) 2%

Z O T 1956 45 5 H Anjar Hi5E (M7.0). 1819 £ 6 H Rann of Cutch (Kachchh) (Allah
Bund) HiE (M7.8. 7E& 2,000 A, LK 2 — 4 ). 1668 £ 5 H Samaji (Samawani) HE (M7.6.
3AMELIHEE, X2 —5) 2%H Y. T/, 275 FKF Roger Bilham K12 & 5 & 18194
6 HOMBTREATTFMTANAIYRESOENVPDH /2L S ND,

w severe damage .. {Mercalli Intensity
o, Sognt damage ' | 1819 Rann of Kachchh
carthquake M=7.7+0.2

© 0 Nﬁ- —
<o
%
Cualcutta &
. j—w—r:
2 -
g"‘é d
f/'
Meveally Intensigy 1t {Cil;m
L1o d -
5% 2 78 \ )384 L2 83
A i | ' ra | |

Hi L : Roger Bilnam, CIRES University of Colorado Boulder,
http://cires.colorado.edu/ bilham/VerbatimAccounts1819.htm!
2—5 1819 f Rann of Kachchh 1
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(3) 1945411 H . Makran Coast 15, V¥ ¥ — A& — < F=F 22— F (ML) 7.8, Eif Pasni
DR T 98km (Karachi FiJ5 408km) 07 5 ¥ 7k, Hil54, NOF A& V4 Pasni L 1
¥ Makran coast T 12m DF S DEPFIZL ZRELBE, JEE 4,000 Ao 7 T FTid 6feet (I
1.8m) DEEIC L D BEBHERICKRE,

AV FETVL— M A=V T7F L= b7 ST AL — b B h TFHRETRELTEY.,
EBEEHBREESTHENE S, BRLORSLRBEBNEIZ 0 1945 F0dE 1 4
DHTH D,

28N

24 >_B.hér-ninabad 980"
SamaWaru‘ISGE .
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4 Figure 7. Locaiions of active faults and dated historical lam-quskss with infarred ruptares cutlined. Locatians of moderats evants
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to 2001 aven theugh the formar evantwas closae,
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(4) 193545 B, Quetta#iE, ¥~/ =F 2 —F (Ms) 7.6 ZIEIX Quetta 2* 5 153km, FEE 6 77
Ao Quetta TAMEHMLIEEL T L, NFAY VOHEHENRELE L THRAODD,

Bruce Street (Jinnah road) before the earthquake (/£) immediately after the earthquake (47)
B2 | http://en.wikipedia.org/wiki/1935_Balochistan_earthquake
2—8 1935 Quetta #E

ZOWFTik, 1966 45 2 A Barkhan ¥ (M6.0) (150 A&, 500 REIHEEL 3 AAK
) 193148 A Much#1ZE  (M7.4),19094F 10 f Baga (Shahpur, Bellpat) H15E (M7.2).
1892 4F 12  Chaman #1738 (B%. B2, $EICHE) | 1890 4F Loralai 1B &2 & OB E 48
BHoiz (M2 —9OFRFEHO—FHOHE),

(5) _I¥I—), FTHER—IVOHE

NWEP DERAR Y 5 T = XYV v THOMERT A — VIOV TRELRHEREIIONT
DFEFITTV, LHL, BREOMBEI IR IcL A, /"YUy — )L TiL 18934 11
Peshawar-Nowshera H158 (#51E A V% 1) BJE MM6 ~ 7). 1883 %€ 4 A Peshawar H7E (MM6 ~
7). 1869 4 4 | Peshawar #15E (MM7 ~ 8). 1868 4F- 8 H Peshawar Hb B (MM7 ~ 8) »% %,
729 R TIid 1827 4£ 9 A Lahore #15E (MM8 ~9) #® 2, ZOHMETTR—ViEL D
Kolitaran Fort 282 & L. 491,000 AOFEENT-E LTwb,

B, MMI & ML OB O GER IO W TR ERREOEH—9 2 21,



Figure11. Summary active fauit map of Pakistan showing major historic earthqukaes
by intenisty countours (contours after Quittmeyer and others, 1979).

Hi#E | T. Nakata, H. Tsutsumi, S. Hasan Khan, R. D Lawrence (1991) : Active Faults of Pakistan, Map

Sheets and Inventories
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: NORSAR, Norway and PMD: (2006) Seismic Hazard Analysis for the cites of

Islamabad and Rawalpindi

: ADB and World Bank: (2005) Pakistan 2005 Earthquake, Preliminary Damage and

Needs Assessment
EBRFEE 2001 A 2 K - 7 Vv T — PHERAEN (2001) 12001 4EA 2R - 2
Ux T — MHEOKRASITRENZE

. Pakistan Meteorological Department and NORSA Norway :(2007) Seismic Hazard

Analysis and Zonation for Pakistan and Azad Jammu and Kashmir
A. Razzak Loya, Nayyer Alam Zaigham, Mushtaq H. Dawood: (2000) Seismic Zon-

ing of Karachi and Recommendations for Seismic Design of Building

: Roger Bilham1, Sarosh Lodi2, Susan Hough3, Saria Bukhary2, Abid Murtaza Khan2,

and S. F. A. Rafeeqi2 (2007): Seismic Hazard in Karachi, Pakistan: Uncertain Past,

Uncertain Future

1 Cooperative Institute for Research in Environmental Sciences and the Department of
Geological Sciences, University of Colorado at Boulder,

2 Department of Civil Engineering, NED University of Engineering and Technology,
Karachi

3 U.S. Geological Survey, 525 South Wilson Avenue, Pasadena, California, 91106 USA



3. WERKICH T IERMKEER (NDMA) OAED T &&E

RSOV TEBEOFH ZERT 2 DIEEMN, £IEOPDMA, DDMA & % > T\, HiE
i 9 12B L TPDMA, DDMA % i I2 3B 5 4 DL E T O 7 1 » BT & OWF32HT (PMD., GSP)
%> National Engineering Council (NEC) “F DB MIkIE N R O KFE L % 5o FRICHFIA KD
M SHREIZ OV T IO I LIFHETH S ) o FHEAKIIOVWT HATEREREN S V20D,
WRITHE ) KK E Z ) BEEAKRE RMETH L, $72, EVHNOZLRX—F — A3Ez0Hl
PR, ETFKE, ¥A, BR. BEHESOIATIAVEEELTWDLO, ZN5HIIxT 5 H
BEEOMIENEECTH D, NFRAY Y OBE HBEICLLIEZLALORTCERIZEREEZ SN
5720 WEWOMEAL V) FREPIARL ) ERNICRE R YIS/ b2 D bEEZLN
%,

L7225 THUREF K I2 BT ZNDMAD R ENIHAM IS UNO G I LEZ N5, HlZ
(X, BEEIEME (Building Code) . B4 (Ordinanc) M OM57R (Notification) o il B o 4% A1
T aME L ENL TS, BEORENEETH S,

NDMA IZB 354D F¥a X v FEELRY, WENKSEIZHB VT, NDMA HEHHS
DEFEEZOVWTHIERE Y a v %2 b o T\,

4. WERGKEEORERRT

VY NINEEY) R <A — T A2 MEFET (Sindh Disaster Risk Management Plan) @O K 7
N & 20084F4 HIC/ERL L TV b, M - EEWR IOV TIE, BEOME - #H 12O TR
& Seismic Risk Map of Southern Sindh 2°®% %, L% L., #@EDO¥ED M. BIRT 5 kL
RSB OBRGHT . MET 200, PRSI N LHE - R oBE, HETHELTZENITHT S
HEH IOV T ORI % v,

COT Ty OFRIEIEN OB ERE, BUREER, IR L VIR TIER <, SR EL®BICE
WENTWE 720 BRI KB AHBECTH 5. HAROHISES SEFHE L F] 2 (XH T O B 55T o
LR ENICEHEATLIEI)I DRI E-RDbDNRS,

717 F 1 121Z Strategic Development Plan 2020 (2007) 2% 0, HiE - FEWEOZEHw L X 7 L4
ERHITOLNTW5D,

5. WERKDIRIK & RE
(1) HEEILHE (Building Code) D FERyTE DR

1986 4E D [HFEHE 12 F7 b 1) Building Code of Pakistan-Seismic Provisions (2007 Building Code)
7% 2007 412 MOHW 2 55847 S v, MBI OBENEE S 7z,

PHE L ofrE S & LT 2007 Building Code HARIZIE A9 22 5] ) (mandatory) 137 <, ¢
b b ESERF I ICHEV Code 2575 2 & IR T 2 7280 O Ffit & HE D FLHIS Building Code 12
7% <, FhREEEOHE IS HBRERIESNTW S,

1) 1 AF</)N—F
ARATIN=FOWEIZA AT~ /N— FHEHBAZEIT (Capital Development Authority :

CDA) ®4:fl Islamabad Residential Sectors Zoning (Building Control) Regulation 2005, fE

LA DA D Sectors @ Regulation b B 1ZH 5 & Bbi b, [FL Regulation 2005 TIXEIFRT

% iEEIEUE  (relevant provision of the Building Regulations-Building Regulation1963) &5 %



HEL TS, MEHE L LTI, 4.1.17 Safety Against Earthquake (2 i H.|Z

Provisions of PAKISTAN BUILDING CODE shall be followed.
ERTHRbN TV D,

2005 4F- Regulation T 2007 Building Code (CE M T & 4139 % 7% <, 2005 4 Regulation %
WIEL 72D TH o T, MAESIBLE Tl L ERIEARR L 3% > Tuzn,

FABRHEM LSNPS OMEET, WEEY (5REL L) OMEREOHFAIL21 ADOR
[l S S A PRG-I

BEFEPEZR LI AT & 21d, BEEER (Licensed Architect) MUY =7
(Engineer) ~ikaF & THE 2RI L 215 3%k & v, BEROBRIL/F 2 4 1.
AT M #E£ 2 (Pakistan Council of Architects and Town Planners : PCATP) %479 . PCATP
I$ Ordinance IX of 1983 (225D C AW TH 0 . AEIEAT 7 F1lillH %o PCATP HVK%F:
DA)FaTaxflifL, #@ELBDOLNTKT (3F X5 YEHN T University of
Engineering and Technology, Lahore 72 & O § 2212 4 KF L WAL D 41 K5) OZFEFEZI,
72 BB LIZG 2 5N d e 2007 SE DR BUERRA 1163 A, BFH L RFT2,824 AT
HbH, LYV ZT DESFRIEPEC 2T 9 o PEC (X Pakistan Engineering Council Act 1976 (2 2%
DCHMET, B, B BMEOL =7 & A, BEE - KT 22 =7 Civil engineers
DBFRE I 2,700 N TH A, 7B, PEC (& 2007 Building Code DEEIZT—T 4 A ¥ —
ELThhboTnb,

2) I T

>y BNAH 7 F1H (1 F F 1A (City District Government Karachi : CDGK) ] O34 1%,
Sindh Building Control Ordinance (1979) @ Section 21-A |2 & % 157K Notification & L C Karachi
Building & Town Planning Regulations 2002 % % T2 %, [A] Regulation 2002 (& HiFl H 12
M3 5H%E (Zoning). PikHMES %2 ELARL 562 X— Y THE S, BEEHEICIE 2 X—
UHHTHNT VS,

Chapterl1: Building Structure Design and Construction Requirements ?

11-1: Loads and Design (& Structure analysis, design, detailing and loading shall be in accordance
with the requirements of current Uniform Building Code (UBC) and American Code or British
relevant Code or any other Code. Structure shall be designed by only one approved Code & %
L.

11-2 : Seismic Design |Z Seismic Risk Zone for Karachi will be zone-2B  (with reference to UBC-
97) Which is equivalent to Peak Ground Acceleration ( PGA) of 16% g to 24% g (g3 EJJ#E
BE) EBELTWA,

ZOHEIF, O2002FOHETH L5 UKD 2 & & LT, 2007 Building Code (22T
ShLTwRw, COHETNET LMD L TV, 19864 O [HBuilding Code 123 5
. LT\ 72\, Karachi Building Control Authority (KBCA) D FBHIZ £ % &, 1981 42 KBCA
|& Seismicity of Karachi & \* %) Guideline % 847 LN 52 a7t O i@ H 581 & L Tl - 7275,
Z D% 1999 4E F CaEHKE—EEEEUE (Uniform Building Code : UBC) (Seismic Risk Zone 13
2) R HEHEL | Tl 5 72, 20004 ICEB A% D o THIET L 7245 £ 2002 4 @ L FE#%E T zoning
% UBC DM ELZEICEDLET2BIZLIZ, £W) 2 & TH-72, 2007 Building Code TH 7
FiiE 2B IZFgE S N7z DT, BEIZ 2002 4E 2> 595 H0Y) L T 2007 Building Code 7 %47 L T\



7228l b, L2L, 5L LTOESEIZIN TV,

@ _LFEHAE 11-1 THiLo Building Code D3ER S WIFEIZ L TV 545, T IULFFA IS ) E#%RT
(Working Stress Design . Allowable Stress > Actual Stress) % @BHIZE\V7/2d DT, HEXE
HAREADEE DR WA % > T b HEED ORI INEEE D E A 3 EE
ZNE, MRBEREI I D B e 2T B0 T 70, REMARIC K o Tas, FRIGDE, HARESE
HUETOD Ds, 7 A1) 7@ UBC, EFEEEAME (International Building Code : IBC) T® R
factor. I — 1 v 7¥® Eurocode 8 T behavior factor D EF LR EL ), HLHEKRT
DR MMDOERTHE) T LIETE RV,

(QUBC-97 D 1631.5 0% A X7 b IVIEHT (Response Spectrum Analysis, 2007 Building Code
5.31.5) CTIXMEBIIARZ MLELTH 25N, 1631.6 FEZIFEILE HT (Time-history
Analysis, 2007 Building Code 5.31.6) TIIHIFEB)IZIREIEM & L TH 2 S5, NI TD
WENOHG 26N HFEIRHTH S,

L 72%% 5 T Karachi Building & Town Planning Regulations 2002 ® 11-1 O3 & 11-2 DH
TS L2\,

HEEFATIE KBCA 7379 25, E@idyy (SR LE) ORI O %A Proof Engineers
LRI B R ERETE (81 A) IR LT A,

BEstEEa v ¥a -y —v 7 M 2flio TiTbN A, ZDFRAEIL, FET 5 M HE
THZEIZI IS LD ETHhHoTz, HHEINTWEY 7 & L TId SAP, STAAD
PRO. ETABS. SAFE 2*»h T b7z, 72, 7 FHNTIE /) Y20 =7 FOFEEIT R W
EDZET, /o2y FEEIIHT 2HERE & COBRREICOVWTHERIIAFL N
nolz,

CDGK D{HB5F 5% (Municipal Services) THEMBIENE 20 fFFREEFET L LD LT
& o725, KBCA TORMEHLY TIEX 2007 4E12 1 1. 2008 4ED 7 A £ TIZ 1 th OB H:
di ¥l (Katchi Abadis) TH ), WINHMEICL L DD TRV, BEWEIEICET % HE
EenwetDZ & ThHo 72,

HITFHEA Y F TV —b, =TT T L=, TTET 7L~ OEH L IZH
D, 200 FEREEDER L2 W LW CTh 5 7290 L OMERLERA 2 w721 T, KHiE
DU REMED S B & T H LD H AT (L2 —6). RIFVMBEICLLEY., At EOR
BT \N72 TF I TOMBEN KR OBORBLEE IR NEEZ 5N b,

3) AT&K

AJ & K D413 Azad Jammu & Kashmir Building Control Ordinance 2006 @ Sectionl16, 18
123D < 7R Notification . Construction Rules 2006 THUEM EIZDO WL TD L 9 IZHE L T
Wb,

2.5 SEISMIC LOADS

Earthquake loads shall be computed according to uniform building code (UBC) 1997 with seismic
zone factors issued separately by NESPAK. Never the less, the Azad Kashmir may be considered in
zone4 (four) having acceleration of 0.4 g with following seismic factors for calculation of base

shear;

Z2=04



K = 1.0 for masonry load bearing walls having vertical and horizontal reinforced ties. Vertical ties
by be provided by closely spaced reinforcing bars. Horizontal ties in the form of reinforced bears
are to be used at plinth, lintel and tie beams besides provision of reinforced strip footing. Load
bearing walls with the above arrangement no be provided beyond:-

K = 0.67 for ductile space frame having reinforced frame or Steel structure frame.

The other details for calculations of base shear and its distribution into lateral forces may be obtained

from any relevant reference.

ZOMEIIUBCOTONEEZMO LW LE/RLTWA, FilORBKIIMEN*HET
% V=ZIKCSW D K ZE L Tw5A7%° (B —19), UBC-97 Tidfibh T,

F 72, TRkt o M E L, 7.3 STRUCTURAL STEEL CT#E#HE 2 HE L., $igiEs
Construction Rules 2006 Dxf R & L CTWAad s, kFlEL#kHma > 7)) — MEOKFHETH
HT AU H - a7 1) — F4 (American Concrete Institute : ACI) ZEHEIZ[RE L T 5 i
THWLEHETH D, 7)) v ok, 7ay 7, K (BIRAMEERE & T 2#-ERIL V)
HbEML T,

10.0 DESIGN METHODS

All reinforced concrete structures shall be designed by the Ultimate Strength Methods, as defined
in ACI 318 except for all concrete liquid retaining or sanitary engineering structures which are
designed and detailed based on the allowable stress deign methods as recommended by ACI
committee 350R a minimum factor of safety against sliding or overturning of 1.5 shall be used for

all structures

F7z. TRLOFEUEL FEL 2.5 SEISMIC LOADS DHIELEAE L HWv, 2512, 7.1
REINFORCING STEEL @ 7.1.1 T All reinforcing steel used shall be hot rolled deformed bars
conforming to ASTM A615, having minimum yield strength of 40000 psi. & Bl%E L TW 2 h 5
BS (British Standards) % #4532 S CEAMTIE 2\,

11.0 CODES AND REFERENCES
The design, fabrication and erection shall in general conform to the latest editions of the following
codes, which are to be applied with proper engineering judgment.

- Building code of Pakistan.

* American National Standards Institute Specifications.

- ACI-318 (2002) , Building code Requirements for Reinforced Concrete.

- BS 8110, The Structural Use of Concrete.

- BS4 449, British specifications of carbon steel.

- American Institute of Steel Construction (AISC), specifications for The Design, Fabrications
and Erection of Structural Steel for Buildings.

* Uniform Building Code (UBC 1997)

- IBC International Building Code (2003 or 2006)



DX I, AT & K DEEEH%E Construction Rules 2006 (X FE S AR E X > Tz
V3, 11.0 CODES AND REFERENCES @ 7 7> T Building code of Pakistan |25 & L T\» 5 %%,
Z A% 2007 Building Code D Z & T3 5 & L TdH, 2007 Building Code DT XTDNE %
T 500, S5HICERHT 5D AR58TdH 5, 2007 Building Code DT R THONEZ
BHT 5 @“C&)h X, AT & K OS5 Construction Rules 2006 & ZLIZEE A S L 0 H
BH Y, CRHTA2DTHINE, TS 2 Wil TAULEND L,

Azad Jamme & Kashmir Building Control Ordinance 2006 Tl&, —#EZEWILiGHE 2> 5
200m LA, JRBESE O EEEEY L 500m DNICIZBETELWEREL TV

4) NWFP, NOF 2% Y, /82T % 7

2N DOMIZBUF SN DB O 2007 Building Code 1 & DRI, 1 ¥ % —% v N TH
XG5 L) I2IE % > T v,

72, BA R OB (District) TORSEFEARH IZ OV THERIIG O Nk o 7278, /3%
A Y v OEEFME L —RIICEED DN &9 S EAERTNCHED D 2 2 LA HER S
%6

(2) HrisE i 2007 Building Code D N%E
1) Code ® AF

HARCIHEBERERIEELROTHAETIEAN V5 — %y P ERSERTAFTE 2, B
125D { B4 (Ordinance) . #5718 (Notification) £, EIZIFET 5 b O BIGHRME O#HE
bEOTRETIEA VI —F v M EPSEETAFTE S, MErHEEESZ DM E IR
WEARRE ., JIS BAE 2 EO TR D 5 VIIARM ., GG EOBKIIHRTH 20%a, K
FBCTH) ZENTEL, LML, NFAY TR ) LER, MaiE, Bl (A5 v 57—
F)DAFDPIREICHETH L, EMFELPLVENVTHILIAATIN- FRRKOKRETYH
Code X AFTE v, T2V =%y P EPLHEAFTE RV, UNDP S HEDH TV
National Capacity Building for Disaster Risk Management (2007-2011) 2!Z NDMA O = 7
A M CHT RS A R 2 ETIIC 2 o TV B 75, 2008 4F 8 HBIFEFEILL T, 2007
Building Code |ZVEAE BA /R TIE 2 WD TGazette & L THIRIE N T2 vk Bbi s,

2007 Building Code Dif EHRHE | Hb5E T O MIsifREfiE % B & UBC-97 (Uniform Building
Code 1997, ICBO: International Conference of Building Officials) D5 X B L Th 5, HriEE
HHEDHE & 12 Source Documents & L TAEFEHEFFK S (International Code  Council
ICC) (ICC, ICBO ZDfl 2 Hifkz 5| &k V7ZREOMK) OFEHEEZHELLTHBY . HIk
Hhit, 1> % =4 v P EPSOAFICEEDNH LW RENH %, %M, UBC-97 & ICC
PHAFTHI21E 150K BV (Volume I, M D A), ASCE/SEI 7-05 (American Society of
Civil Engineers: Minimum Design Loads for Building and Other Structure) (213 125K N #
a7 ) — M IZBE LT ACI 318-05 (American Concrete Institute: Building Code
Requirements for Structural Concrete) D AF12204 K FIVILETH S, & 5122007 Building
Code 75 F K EN TV 5 ASTM BitE Y, THIKHE O —HR & % 2 EREE 2 & IR

WIBLCTREIR D, 3~5FETLICHEIEIND, TNHEELZEHRZLDENSFAYT D
ANLIZESTHESTIE RV, ZD7295ED 2007 Building Code DNEZ AL 2\ L, £ 2 H



LER SN TS ACI3I8-05 &% EOFEEMEL IS 2V E FEZR LHEIMTONLHEI % -
TWAIREMED R, ZOZ Eid, BIZIIINE AT ) FRFEORER THT, MiEstaE, 1
T, ARRE . BEERH X 2 E0ER S N VIR SHENT S 5,
B, 1986 FEDIH Building Code I22WTH ATFHEETH - 722 &A%, WHFRERE b
(2005) : 2005 - 8F 2 & AL MEBH ARG ISR I TV S
2) WEMEDLE
2007 Building Code THIEME DB ENET SN2, COERHIIHERFTFTOEZHTOLH
2ETLDTH LD, CDA DHLFIHMBEMEZFE LN EHE LV EBXTW,
1986 4F- O [HH:HME T 13 Hb 7247 21
V=ZIKCSW  (a)
Hi#L © http://iisee.kenken.go.jp/net/countryindex/index.htm
2007 Building Code Tl
V=CvIW/RT  (b)
THb, (b) D R ILR factor & I, FEEY OMYEIE O EEFET) (ductility capacity i
DIRE) AEELIARKT, HABRERED Ds ICHM T 5, HATIE 1981 F0 LMD
IETZOEZHHPEANSN, FERFHEE LI TS, ThHEEMEZKE 2D
T B OB AISIIR 2 ) 2 ) 12 WA AT EERO 72O ICHE L T (X
SRELMEITH L TUIHIFRAIREE (Ultimate Limit State) % xf o S8, IR A 12k
CHEEZLNLHREEOMEIIK L TIEEHRAIREE (Serviceability Limit State) |2 & &
05 EWV) BRFRERFTOERX T TH S,
CDAHBEDIHS, 77 FTH R AT & K DREFTDOELONBTE» S, 8F A Y >~
FERTIEIBFIRERFTOEZ TP T o2 lEL RO T inweEz bhb,



Definition of Ductility Reduction Factor

Ductility Reduction R - Elastic Strength Demand
ucuii equctl =
ty cion &g Apparent Strength
Elastic Force
Strength [~
Demand
Strength
Demand
Reduction due
Apparent To Ductility
Strength
: Overstrength
Design
Strength
Eastic . Displacement
Displacemenit
' Demand
‘g !.hb 1’5" Insair Mitsrial Complemanting FEMA 451, Dasign Examples Insfastic Benaviors § - 57

B8 ¢ http://bssconline.org/FEMA451B/Topic%206/T opic06-InelasticBehaviorHandouts.pdf
5—1 Rfactor DEH

R factor IZ Eurocode T behavior factor & dIE-IE, SHHETRL S,

B E20500ES, Response reduction factors = comparison

Bullding the Future inthe Eurp-Mediterranean Arga

5 03 3 5 2

B EEEEE
.§ .g H ] = g iﬂ §_
§3 §§ g :§ A

HiML I A. H Barbat, J. C. Vielma, S. Oller (2006) : Response Reduction
Factor in Different Seismic Code
5 — 2 R factor. behavior factor. Ds E&EED L&}



3) J VLTV T FEEOKHE L HE

Al & K DHETIE, 500m> LL o, T3, NIEEO YR (Building Approval,
NOC: No Objection Certificate) % 155 72 |2 IZFEMFRFIX (detail drawing) & fEEETHE
(structural calculation) DFEH Z#FHEOIF TWnWb, 7277 L. HELEHOEMITEBER /v
VETIZHDHELTWE, Lt oEsIcown CdEE X, FrK, Wk, VEX., &
PKMORRE 2 H#B O T b, L L EEOHENRE L ZOFRENEDLHIZREIND
L AT &K DBETEAYPTH %,

CDA DS DOHBLE TIE, 600 A 7 7 ¥ — FLLE DR O FEE I3 L TIRFERGH
DR FF O 5T WL DS, BRI, BRI X > T EFEA LR S Tl
BOT, ~HELHEL Lo TWwAh, H5E 2B L Tld Foundation and structure design D4 Hi 7%
BESNTVDELZTTHL, HEFHEFEORBIZOVTOREII RV, Lz > T HAD
L) IREEEES IR R SR L XIS R BEI TN E L) L) LEED
v o, MEREMROEMIIEER /T2 V=2TIZHb L LTV,

— )T, FAEOIEME L 7 5 2007 Building Code Tld, 7EICEH I > 7)) — Mk, 8 &
P, 9mICA—Y ) — (M) PHESN TS, REOHEIHLZL 2w, B
MEREICTHH1EL ., REDHHEDLETHLLEEZOND,

20054 10 HOMBETIIL KD/ Yy Lv V=7 FMEEFSHEL 2D, 26 133 2 8%
F9EXA =V Y —DRETHAN=EINTWEaV, TOOEDDFIH A (X b= - X —
V) =) Thbo B, FR PRBEIRESFOAERENRES HEICH o720 (BHS
=205 5 —238M) 98 A=V V) — I AEICOVTAEKN R BEDS LV HA, EU
TR, &3, BEEFOHIRD S TROLIAFIZR > T i,

Ty (L), a7 T Hy JETIZ 9FEXA -V ) — BT AMED
HEIZ, 7Y v 7 Tld ASTM (American Society for Testing and Materials) C 34, Structural
Clay Load-bearing Wall Tile, ASTM C 56, Structural Clay Non-Load-bearing Wall Tile, UBC
Standard 21-1 Section 21.101, Building Brick (Solid units) . UBC Standard 21-1, Section 21.106,
Facing Brick (Solid units) %, 2> 71— b7 0 v 7 Tid UBC Standard 21-3, Concrete
Building Brick, UBC Standard 21-4, Hollow and Solid Load-bearing Concrete Masonry Units, UBC
Standard 21-5, Non- Load-bearing Concrete Masonry Units & 2> TB ), V&I, 7T
I Grout, 7 # — )V ¥ A4 Wall ties b 1< 1 UBC Standard, ASTM THEINTW5H, L
L. IRSDBEL 727 ) v 7R3y ) =70y 2B XENDRDPISF ALY 2T
ML TWB EFEZONL W, 7 v 7121% 208-1962 Common building clay brick & 9
INFZY BN D ) FFLUBCEMEL Re DL b ZEXONDL, NFAYyOar s ) —
TRy I DRDEBE), BEELIATH L, BME, BESRZT, Thzhaiite Lz
SR HOBHEEIHER T E 2V, 9B A=Y V) —DFLRIZH 725 T ) LzBar LR
END L) RFEIT DRI 0,

9FEA =" 1) —DFLRIZUBC-97 25| 3B L TH D, ZOEDRMBEIZIIFHIEIZA ¥ FD
#5E National Building Code of India (2005) Part 6, Section 4 2> 5 U~ 72 #1#%5%& (masonry)
IZBIT AR SN TV D, 9BIIUBC-97HEHEL A ¥ FEENREG L 2R IZ %2 > TH
D, BIZAX, B BBEOED N A7 T) =505 %dn, 7)) v 7 2fiAh ETH L&
DENVIVOHBED2DOREL, ERIN TV AVIT Y 7)) — MREAFEDZHN, 1~ Pl



oKDy 7)) — 70y 7 ORIDPHER S LTV 5, 2007 Building Code 13 2R 1Y 1238
PO D 5 5RHIHE TRBENT VLA, 9FEX =Y ¥ ) —ORFITIIHEREBEI TN L,
9FI A=V ) — DGR OB TOREBRIRELE b 725 T REMEDTR

J Ly T RiESEDSETIE ERRA A Compliance Catalogue, Guideline for the
Construction of Compliant Rural House (200747 H) L WHfitF2H L TWwW5b, ZHICITEE
FFLME Construction Standards 25 £, SO ITEET 5 2 L B & HDO LM T, 5
71X ERRA 42 T @ Housing Reconstruction Center (HRC) @ Assistance and Inspection (AI) 7%
ToTwb, ZOEFHHE IO Reinforced Masonry, (2) Confined Masonry, (3 Timber Frame/
Dhajji. 4 Timber Reinforced Masonry/ Bhatar THEK & 71 C3H ) | 2007 Building Code D X
CEBETLHLOTHY, X, W& & Building Code 12250  BEEFTHEAITIEHET S
A%, 2007 Building Code @/ > . ¥ =7 FEFEOHEDP M I N TV WRLTIE, €1
FNHNOFZ Lo TVEEEZ LND,

Ry T = VIMKRFES /) vy D=7 PRI 2 REL L THB Y k4 NGO
THREBROLZHEDOREEZ L T0bho 29 LABERANEELE TN AnsShTw
H\,

4) oo A EEE | Bk & OAFES

Model Code & L THERE L T & 72 UBC & 1997 FLIEHGET S 5 Z & 137 <, IBC2000
IZIBC2006 12> T D> T b, UBCTERDEEM T TDH HICBODARITH % 7 A
D7, A7 A= T HTH IBC 2006 & £RA L 2008 4 1 A 25 hifr S Twv %, UBC-97
DFLB 72T 53R T > 7 ) — MEORER R IIETATETH ), UBC-97 L5 S
NTWVBH a7 ) — RO ACI FEHEDPAT K TH %A, ACI318-05 b BEIZ 2005 F/LTH
% o 2007 Building Code O i3 Tld ASCE/SEI 7-05 (05 1& 2005 4E K D W) D 13412 ASCE/
ANSI 7-93 "ZHLHk L L THITHN TV 505, TOMIIEBEICHM TAFATRTH S (&
FH O EF— 17, 18 ZH) . Z 413 ASCE/SEI 7-05 DNZE A% IBC2000 # L < (3 IBC2006 2
MG L CTH Y UBC-97 IZIFER DBV IE VAT LTV 5 72812 ASCE/ANSI 7-93 3 &
HDEIHITOLNTVEZEDPERZONL, EKETHAMIIFELESRLTBY WHRGIIAE
ElDHER D71 1FIFF— T, HREBEITEA TS, 29 LIRILO % % Tld UBC-97
EFENHBET DD HEHE | Code, Standards & DO ANEZRDSHNTL 2 DEIHFETH 5, BEIC
2007 Building Code P35 C % Chapter 6. 6.2 ® See Chapter 5, Table5-V & \» ) Gl %, (Chapter
51213 Table5-V iE 2 \) A2 < & b HEPTICAEE S 2 B L TV %, 2007 Building Code 7%
B Th 5 FARE S D 2008 4F 8 H TH 14O 2%, IEFREIIH SN TR n,

INF A Y VENTTEHE T 5 Code, Standards DFIEN L T NS, FEEICHME L TW 585,
YA Ty s Ay )= b7y Z@3NAFRY VEETHY) . NFAY CBIELLE
T 5, FFlZ2/ vy V=27 FREEOREIINRFA Y VHBICHEYRITAZ LN TEX ST
TThb,

5) DAL AR

2007 Building Code @ 1 ¥ Scope IZFLHE SN TV 5B L 912, T ORERMEIIHER, ¥4, B3
M. b ANVEZOWTEHEL TV, FEEEIZOWTHHE L T, 2005 4
10 HOMEET, B, FBRICHEDSTT TV LD, WE K OBIT 25 EEDAL O A I E
LOVER ST RE S 2T % 5 %,



B, BT FTHNT 2007 FIEMED VAR AT 0% LB rH ), BHIGEHEL
720 NHA Karachi DB Tld, BRI HE CTld 7% < i%FF I A (Design failure) ¢ D Z & TH -
726

(3) ik fat &M I L —2 7 —2
National Disaster Risk Management Framework,2007 & , #1220 & UNDP 285G L TW %

National Capacity Building for Disaster Risk Management, 2007-2011 |3 ExJ 3 & L TaIHM %

WL o T\,

1) 7b—27 =712k 5 &, WEPHIZE L TiL 1) Strategy on implementation of building
codes, 2) Drafting of land use plans for five cities, 3) Development of insurance schemes for
disaster risk reduction 7217 Td 525, L VIA#H CTUFEN LTV —L T =2 22 20LEDVDH
%o

2) MIRIZ X 2EMHELT ) v V=T FOEELE L V=7 FO—REEEY 5T Tk
WUETH LB IFICHGEEDSE o7/ V0 V=T FNOESHENDO T HIREN T W
2\,

3) TV T RO—MEEYO 50 TH PR, Wbt L v o 7o EREICRIRIL T & % 5 X &
D LRIER LI E D L 7205, 2 ) LB EEYS R ITAR A H 2R ST,

4) 2005 SEDOHE TIEH AGRA > 7 7 OWEL LR TH - 7208, THITHT 2 T8 D370 0o
FIGE, TKGE, BERL AL EBEA YT FIZOWTH DLV,

5) B EOZHEHEIIOVTO, &) DIF 2005 FOHEICONTONFAY V ANITL B,
A S HEEEC & 2 B (Reconnaissance Report) 13d % A%, BEEYPE, 1> 7
TRESED O FEM 2 L) 2 IR R ZEI . AR, AL SRR 2 AR IR IS B D e RET
BEDR W, NEFAY VEAOHIB LS THENSKEE) LS X whrohitsrsT
V=0T =27 12D AT NBERENC > T v,

HFERAT 2 ol & T AR O T THIER EOMEHAE K SN TV 5 2%, 2 1iF20054F
10 H 8 HOMRERIZ R SR, HH-— X 2B L7200 KRENLHETDH S,

6) LRLOFEM A HmE LR T 2 I8 & b s TER%s (BEES, LRSS, T
FRE) . LEROBM RIS 2V, 00T 77 I X L0 L ERHSEAND,
MK D IO DY T FINA AN ENT W RETOIMERTZDFERITT L/
BT, NF25 VEINTHRZIET 5484 & % o T,

7) HEINHRICOWTE K OF R H 553 RS DARREE RN E 05 5 BUFFEES (.
WL D % Works and Service 58) ., —#RMEH BN &, BT > P =7 (Pakistan
Engineering Council |Z%5:§k & 7172 Civil engineers, #J2,700 \). &7 —% 7 7 & (Pakistan
Council of Architects & Town Planners, 2,824 A, 2007 4F) & 71 > & FA& 5 BUFIK
BROYEREMB A (Proof Engineers) (Zx3 3 2H BRI OVTIEFT R SN T2,

8) /Y IV =T FMEEBEEIIOWTIEHMBERNOEEILETH S, T LT
Al & K TOHEBLGERIZ BT 558 (HRFATPEAEEEZIZOVWTHEL TWDS) 122
WCOREIR, 05 T OEBEIHTE. NGO Dff 4 I MlA & &9 L7z e omffic
DWTHHAREN T2 v, EEEEHEE. NGO I A4 IX5EH ITEE L T i,

9) KFEIBITDMBETHHEEOLNVT v THRLELELNDL D, BRI %\,



10) & BT A UE & ARk (Specification) & MBI I BB LR ICH L, ZOBBROLNT
Building Code |3 (M EEEEEW IR B HEIX) ANHBEN ZBET 5 1HBISBE 2w, il
FHEEESm. a7 )M EE. a7 —vTa vy 7)) v 7EOMEIREE (KE)
L. EEE, 7Ly a3y r7 ) — oMtk Okt x> MBS Zaifee L, MR T3
B T o AUIM B BIAG 125D (O EE & 2R IR S LB T 2 1 SRR B C O RBR
HEoBE BIZE, 2> 27 ) — b OREHREXBUEGAROER T, mERBET 2T
DA/ EE) it L LTwb,

INF AL T OREZRBY TG A E., M, AES L E LI TR SN DL Z i,
—HORBESEREEBIGZETNETEINTH Y, HEEFTENS © R CH L, E3¢
% BIG B BB O Mk b v, 72, BB TIOKREM BB & (ASTM) #it%. BS
BIAEESRAE L THRBBOMELZ A ICEHETELRWIRRN TH L [(3F 25 2 F X
7 I B EEPZRES (Pakistan Standards & Quality Control Authority . PSQCA) 25 PS
BEEZHIEL TP ER L TRV, FERIRICLELRFFOREL sy 076 ATT
E%\])e 29 LA BREROUGEVSLELEDNIF 7L -2 T =7 IZ5 K%
W,

11) HARSEEIZ T 2 RBHIERIRRICE L SN T w225, fl 2 ITHERRIIFEET — 2 id—
BEVANORIEDFAIZBIT L IEEOFM & EH L TEm SN o2& EEDLNLH. 29
L7zRCR I 72 vy,

12) /3% 2% XI2BIT A EE(EFE (Real Estate Investment Trust : REIT) D& A & 4
e RIEZEE (Provable Maximum Loss | PML)

REIT OHIEEIZ, EIVOflifl 2 /NAEHRL L T ERIZTD . HERIZEILVOEEER
WADPSBE 2155 b DT, FHEFRIIHRATY L KIS, @ THEEZ TS THELAZ LB T
&b, HARTHHEREHMG I REIT T2 T& T\wh, HIETELVAHEELLS, 5
WidHLHIHER TR WIRREBICHA L REREEL /LT V. £ 2 THO UL DHRE
W LTEDRED A7 Z2b o T A e, ~E0MMBICHEIT 2 HEICL 2R Ex
BAEMECTH > T8t ¥ P T/RLZPMLAYEA S M7z, REIT TIIHEBEOE VDOERES
YR FLOTHEE L, HELHELD, HLADENLVTRTIZOWT PML OEFEAREENT
Who PMLOBFIIHBDENHRED L) 2 MBRERED D 2 MBS 50, ED L) %
MR 2 LTV B 2 ITHKAF 9 5 o PMLAMEW & HUER DR B 2 07 PR 0O 43 72 1) L 24 A%
bo TIZPMLOEVEIVZERERZGIE DT 5, 29 LA =X 4 2@ L TiE
MEEHDOLIENTE 5,

Security and Exchange Commission of Pakistan %% REIT ? [ 7% % #E4iii T, Non-Banking
Finance Companies Department @ Director (2] 72 & 25 PML IZ DWW THIS 2 D2 o 7205,
% /R LS L 72 PML R E L 2 521 o 720 REIT R 2 5 M s EHE R I3 L T PML
FTREOZERPM L ZENET LV, HEATIEEXFTE P PML 2 ZE L 208 bt 2 E0
BB b R IED TV 5,



HAS — 1

HKS — 2

JCHRS — 3

- Narendra Taly (2000): Design of Reinforced Masonry Structure

Appendix B1(ZUniform Building Code-97 Chapter 16 Structural Design Requirement,
Appendix C |Z Uniform Building Code-97, Chapter 21 Masonry % & 5o

. Miha Tomazevic (1999): Earthquake-Resistant Design of Masonry Building

Eurocode 8 Design Provisions for Earthquake Resistance of Structure JZ OF Eurocode
6 Design of Masonry Structures |2t - T, Unreinforced masonry, Confined masonry,

Reinforced masonry, Masonry infill reinforced concrete frame structure ? HLAR O fif 7
B IZ W TEFLL TV %o

- International Code Council (2006): International Building Code 2006

208 A=V ) —=TIIYH A= »1) — (Ashlar masonry) NEHR SN TV 5, Y
ADOHHEIZASTMIZ L > TWnb,



6.

HERHK ICHR D b P EXEREDOIRE
(1) WrFeHLAR AR O %M (Establish academic society)

RS - PR REFEO I T BN ZARATEM R O3 F X 8 A& TR 5 fHR AT
HTHb, Friflikz oo EIF203WEZOT, T (2) OFEHZEL THRAIZD
D BHIF T ZEREZLND,

MOHW, PEC, PCATP, National Highway Authority (NHA) ZEASHiEEF; S IZES L CHAfr
TO) ==y T EDLIEDVPWREPS LNBWA ERIZ) —F =2y T L bR
Vo BlZIAX, E 2 OREBEATE I B> T 2005410 H OMEDO S &L 35 L) 2
EBLRVDOPNRFAY YOBIRTH D, RFSEFRREERT) — F 551380070,

FZER 2 R L AWV I EZ AT 5 2 LM DR LB RO 72 DIZIIRPE RV, /X
FAL EHED IR LT THIERERT 222w, SHEEORS Y —/N—
SRHNIT, BAERZRMETE S,

(2) /vy vy =7 FEELREORE

2007 Building Code D 7FE A =Y Y ) —EINNFAF D) VTV =7 FIREOD ST X
FHazFTBEH LT v, MO E %24 H L7280, EEBNICHERR S B4 | % &
RE e RCBME % 258 L CHEV. L, 2007 Building Code I[ZHLARGLENH L EEZ NS,

K4 BB NGO EN A ZIREEZ L TWb, L2 L NS REBEO/NMEDETIVIIRE
ENTWVEA, HHICEFI T2 L EICSBTL2EBIT RV, XX RAY VTl LBIDZ
Confined masonry (70 v 7 Z5GICfEA, & & TR S N/AE, R Licar 7)) — MT#&
LI B EZHHTEL2OT, $Hary 7)) — 0T L —LEEICTY) v 7 BEXES THE X
DIEFMTH L) IZOWTORREHEMED EHERETH 5,

CORICEL T, BEICHAROBEEM T, “HEARY, BURMIERFPE, ¥R 4~
RAT T, A28%=)b bva, A= EpgFEEZF L TH Y, ZoRFENIED %
BREEETWLIEDNEZONDL, OO A Y HEREIZ 7L A bR, XUy
T IVIEKF, BRI Vs b THDH, Y ¥ 7= )VLEFKFED Qaisar Ali K1
2007 Building Code % Bi1% | 72 PEC Core Group D X ¥ N—Td H 5, HATHE LY % KF
BeCnm L7z NVEEEMIZERT S TME 2 52 1T 7o A0SR F X 7 2372 2 Avd, 2T) LA
HERZEHTE %,

HAD S D R OIRB R E S FEICE TS %,

IRFRAF DTy 73T RTVY) v RTHLH, MKTE W, BYBREILO-ODRD X
71) v 7 (Hollow clay brick) DEA R OMENH L EEZENL,

(3) /3% 2 % i H Building Code D EE
JRERALE | BREIEME . EHIME ., BT R ENETNSR LAV V5 D E DDA LT
DL oTVDb, MEDETFINVELLIEESFHTEL L V) B EK L) 2T 8FRY
VHAOREES LY PREEEZ OND, REIIHMOMS L L HITEALETEN TV L O
WBEITHHHMBEICEESC) 2 LR WERD | 2 OWETEHIE T E &\, 2007 Building Code
TEBZ S ML 7 2> 72 PMD, GSP b B L THMEEZ DL HRETH D, ) Thwi il
FACLBERGWE . SRERLER s EOBME £ v,



MEEETLVWEHHZHEW. Y 272 BLTCOEEIPRNETH L, 7 2 I DIBC,ACI,
7 A A EARF4 (ASCE) ASTM % E DML IEAT 2 DISREFWICKRES 2B TH 5, EU
{Z Eurocode. European Norm (EN) O K \ZFEMRIY TdH 555, TORATEHCEWYTH %,
FALHHE L IS0 it — ST CEIZ S D BALD STHALRICHE —~Sho0d 2 25,

(4) LRIEEEEDSIIL T, FFHBERIZ OV T OBRBEAE AT 2720, /3% 2
v OWE T, B TESHOBEH AWM T 2 LESD ) 2070 ICRNEME %
A=F 4 h =y L LTRET S ENFERZOND,

— 84 —



HERBG K DR

1. 2005 ££ 10 A HBEHE
Table 1: Summary by Province of Total, Destroved and Damaged Housing Units
Total
- % Tatal ) Total
District Urban Enits Destroyed Damaged Damaged Dan:/:':ged

AJK Affected Districts
Muzaffarabad 12 123,679 69,943 28278 98,221 79
Bagh 5 59,623 33.806 21,208 55,014 92
Poonch 11 61.678 12,823 38882 51,705 84
AJEK Total 19 244,980 116,372 38,368 204,940 &
NWEFP Affected Districts
Shangla 0 67,003 15,661 10,821 26,482 40
Mansehra 14 203,109 31323 43,282 74,605 37
Kohistan 0 74,087 4,350 18,395 22,745 31
Abbottabad 19 153,819 6,961 27,051 34012 2
Batagram 0 44,585 28,712 8,656 37368 84
NWFP Total 11 542,603 87,007 108,205 195,212 36
AJK + NWEFP 10 787,583 203,579 196,573 400,152 51
2 =

R -1 REEERE

HEL: SCER2—2

TABLE 2: HEALTH INFRASTRUCTURE DAMAGE BY AFFECTED PROVINCE/DISTRICT
Number of health institutions/management

Area/Province and District structures
Fully damaged Partially damaged
SNWFP. o5 - Urban ' Rural 7 < Urban - Rural "~
Manshera 3 32 1 18
Abottabad 1 10 1 25
Batagram 2 33 - 5
Kohistan - - - 22
Shangla 2 11 1 18
Others - - 3 -
Sub-Total NWFP 8 86 [ 83
Azad Jammu & Kashmir - R T R R
Muzaffarbad 12 90 8 -
Bagh 6 48 - 9
Poonch 5 200 1 .7
Sub —-Total AJK 23 338 9 16
Total 3 424 15 104
B —2: A E R
HEL: SCEk2—2
Table 1: Pre-quake Total No. of Institutions in AJK & NWFP and
No. of Institutions in the Most Affected Districts
ATK NWEP
No. of No. of
Total no. of Institutions 1;::‘;::::; Total no. of Imstitutions I::;‘;;::o;s
Level Instifutions in3 districts as Institutions in$ districts as
in AJK affected . 1| IDNWFP  affected % of total
districts districts
School 5,808 3,192 54 25955 6.704 26
ofw primary 4,222 22,024
Colleges 203 89 44 112 16 14
Private 1157 508" 52 4384 857 18
Total 7,258 3,879 83 30951 1577 14
* Inclodes 34 colleges.
R — 3. IR IR (MR
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B. Damage Overview and Recovery Needs

Table 2: Summary of Damage to Educational Institutions, Cost at Book Value

ATK NWFP
g Number of Estimated %of | Nomberof  Estimated * of
Institutions Damaged Cost Total | Damaged Cost Total
Institutions  (Rs. Million) Cost Imstitutions  (Rs. Million) Cost
Government Primary 2.153 3,064 22 2.734 2,466 39
Government Middle 565 1.341 10 238 354 6
Government High 312 1473 11 119 358 6
Government Higher
Second 27 188 1 17 77 1
Governnient
Intercollege 25 78 1
Government Colleges
& Postgraduate 28 1.260 9 13 157 3
Technical’'Vocational 6 178 3
Private 574 2,620 19 857 1.657 26
AJK University 1 1.650 12
Materials & Fumiture 2,036 15 1,013 16
Administration
Buildings N/A N/A N/A N/A
Total 3,685 13,660 100 3,984 6,260 100

Tk —4: RBIHERREE (£85)

HiS8: k2 —2
Table 4: Summary of Recovery Casts
(in million)
Short-term Medium te Long-term Total
_ Rs. USs$ Rs. UsSs$ Rs. Uss

AJK 2,194 37 9,181 155 ° 11375 192
NWFP 1,529 26 7,707 130 9,236 155
National Highways 1,402 24 2,686 45 4,088 €9
Total 5,125 86 19,574 330 24,659 416

BE -5 BEREE (&5
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Table 1: Summary of Damage to YWater & Sanitation Sector (Rs. million)

Territory District Urban Ruwal Totalcl()):tmage
Water Sanitation Water Sanitation
AJK Muzaffarabad 33 13 172 31 249
Bagh 27 4 97 15 143
Poonch 23 7 157 16 203
Subtotal 83 24 426 62 595
NWFP Abbottabad - - 35 15 50
Batagram - - 130 29 159
Kohistan - - 38 19 57
Mansehra - - 213 12 225
Shangala - - 76 13 8%
Subtotal - - 492 88 570
TOTAL 83 24 908 150 1165

Note: Damage costs have been calculated as the repair cost of partially damaged water supply and sewerage systems
and replacement cost for totally damaged assets. Data sources include Government estimates and community
schemes constructed vnder various programs and mission estimates. The damage cost of public buildings has not
been included (please refer to paras. 15 and 17). Sanitation damage is based on reported housing damage.

Eh—6: E TARKERHE (&%)
M i SCER2—2

e Electricity Department of AJK (AJKED) for the distribution network and four hydro generation
sites (capacity about 35 MW) in AJK;

¢ Sarhad Hydro Development Organization (SHYDO) for five mini‘micro hydro generation units
in the Mansehra and Kohistan district, which are owned by Shydo;

¢  Peshawar and Islamabad Electricity Supply Companies (PESCO and IESCO). PESCO’s
estimate covers STG and distribution systems in the Northern Areas, while IESCO’s numbers
refer to STG networks in AJK which are owned and operated by IESCO; and

s WAPDA. for the approach roads and preparatory works of the Allai Khawar Hydropower Project
— being constructed by WAPDA in Kohistan district.

Table 1: Overview of Damage

Region/Implementing Damage

Agency Rs. Million) Description of Damage

AJK 2225 Distribution System, including Consumer connections; some
small/micro hydro plants :

IESCO 35.0 STG network, 3 districts of AJK — primarily buildings/eivil
works; some equipment was also destroyed when buildings

. collapsed

PESCO 333.6 Extensive damage to Distribution System and STG network in
five districts (Abbottabad, Mansehra, Batagram  Kohistan and
Besham) of NWFP

SHYDO . 243 Civil works at four small hydro stations have been damaged

WAPDA - 264 Approach roads and other preparatory civil works of Allai

‘ Khawar hydro power project, which is being constructed in

Besham district, were extensively damaged.

Total 641.8

These estimates are based on recent quotations received or contracts awarded by the utilities for the same
or similar equipment and their latest estimates of civil works costs. The civil works cost estimate

(Rs. 1,200/Sq foot) has been escalated, to account for these buildings to be designed to higher
specifications, and to comply with applicable building codes for earthquake resistance.
BRI -7 BXRHE (&%)
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Table 1: Damage and Needs in the Agriculture Sector

(in Millions)
Area Sub-sector Direct Damage Indirect loss Total Loss R“mgr:mon

Total of Agriculture Sector
Crop 3956.0 711.8 4.667.8 5,953.6
Livestock 89768 6,058.6 15,0354 11,8922
Trrigation 3238 - 3238 623.2
Total (in Rs. million) 13,256.6 6,770.4 20,027.0 18,469.0
(in USS million) 2132 114.0 3372 3109

Azad Jammu and Kashmir
Crop 3,2092 5290 3,738.2 5,3459
Livestock 5,043.0 3,688.6 8,7316 71333
Imigation 2401 - 2401 4720
Subtotalfin Rs. million) 8,492.2 4,217.6 2,709.9 129512
(in USS million) 143.0 71.9 214.0 218.0

North West Frontier Province

Crop 746.8 1828 929.6 607.7
Livestock 3,9338 2,370.0 6.303.8 47589
Irrigation 837 - 837 1512
Subtotal (in Rs. million) 4,764.3 2,552, 73171 355178
{in USS million) 8§0.2 43.0 23.2 92.0

ER—8: BEE/ 4 —E (&%)
HH B SCER2—2
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Table-2.3: General comparison of earthquake parameter—Summary

1-3 I 5% o No Damage
4.25-4.75 vV-v 8% 1 Minor
475550 V-Vi 16 % L2 A Moderate
5.50-6.50 Vi-VIII ) 28% 2B Upper Moderate
6.50-17.50 IX-XI 36%. 3 Maijor (Not near fault)
7.50-8.5+ X1~ XII 50%+ 4 Large (Near Fault)

Note; See Fig.3.9 & 3.10 for further explanation of this Table.

B -9 tBRBROFRE
H{#1: A. Razzak Loya, Nayyer Alam Zaigham, Mushtaq H. Dawood: (2000) Seismic Zoning of
Karachi and Recommendations for Seismic Design of Building (3Z#ER2 — 7)
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Table 4.1. Historical earthquakes as collected by Pakistan Meteorological
Department.

Date

Lat(N)

Lon (E)

Intensity

Remarks

25AD

50AD

33.7

72.9

TAXILAEARTTHQUAKE

The main centre of Budhist Civilization at
that time was turned into ruins. Epicentre of
the earthquake was around 33.7 N and
72.9E. Maximum documented Intensity was
X.

37.1

69.5

VII-IX

AIKHANUM EARHQUAKE

Epicentre of the earthquake was around
371N, and 69.5E. Maximum documented
Inténsity was VIII-IX . Caused extensive
darmage in Afghanistan, Tajikistan and
N.W.E.P and was felt upto N.India.

893-894AD

24.8

67.8

VII-X

DABUL EARTHQUAKE ',
Epicenter of the earthquake was around

"24.3 N, and 67.8E. Maximum documented

Intensity was ViII- X. An Indian ancient city
on the coast of Indian ocean was completely
turned into ruins. 1,80,000 people perished.

1052-1053

32.85

69.13

VILIX -

URGUN; Quittmeyer and Jacob, 1979

June 1504

34.5

69.0

VI-vil

QUITTMEYER AND JACOB, 1979

6/7/1505

34.6

68.92

IX-X

| PAGHMAN; QUITTMEYER AND
‘| JACOB, 1979 -

6/1/1505

34.6

68.9

VII-EX

HINDUKUSHEARTHQUAKE

Epicenter of the earthquake was around
34.6 N, and 68.9E. Maximum docurmented
Intensity was VII-IX. It was an immense
Earthquake causing famine and extensive
damage & loss of life in Afghanistan.

3/1/1519

| 348

71.8

|- JANDOLVALLEY EARTHQUAKE

Jandol valley was severely rocked.
Epicentre of the earthquake was around
34.3 N and 71.8E. Maxunum documented

May 1668

248

67.6

VIIL-IX

Intensity wasVI-VIL. Ly
SAMAJI OR SAMAWANI ’
Town of Samaji or Samawani sank into
ground. 80,000 houses destroyed, Epicenter
of the éarthquaké was around 24.8 N and
67.6E. Maximum documented Intensity was
VII-IX.

4/6/1669

334

73.2

VI-XI

MANDRA EARTHQUAKE

Epicenter of the earthquake was around
33.4 N, and 73.3E. Maximum documented
Intensity was VII.

22/6/1669

34

76

VI-vII

KASHMIR EARTHQUAKE.

23/6/1669

33.87

72.25

VILIX

ATTOCK EARTHQUAKE

1780

34

76

V-vil

| KASHMIR EARTHQUAKE

16/6/1819

233

68.9

IX-X

27N

RUNN OF CUTCH_.~

1Tt reduced o TS 2000 people died.

Epicenter of the earthquake was around
23.3 N, and 68.9E. Maximum documented
Intensity was [X-X.

10: A #ur1—1
H B 3CEk2—1
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Date

Lat (N)

Lon (E)

Intensity

Remarks

24/9/1827

74.4

VHI-IX

LAHORE EARTHQUAKE

In this earthquake the fort kolitaran near
Lahore was destroyed. About 1000 people
petished. A hill shaken down into river
Ravi.

6/6/1828

341

74.8

KASHMIR EARTHQUAKE
[n this earthquake 1000 people died and
1200 houses destroyed.

1831

3175

70.35

VUI-IX

DARABAN; QUITTMEYER AND
JACOB, 1979

1831

335

72.0

IV-vil

HINDUKUSH EARTHQUAKE

it was severe earthquake felt from Peshawar
to D.G Khan Maximum documented
Intensity was VII at Peshawar VI at
Srinagar and I'V at D.G Khan.

22/01/1832

36.9

70.8

VIl-IX

HINDUKUSH EARTHQUAKE

[t was severe earthquake Which rocked
Afghanistan, Northern and central parts of
Pakistan and NW India. Maximum
documented Intensity was VIII-IX at
Kalifjan, Jurm, Kokcha Valley, and V1 at
Lahore,

21/2/1832

373

70.5

VIL-IX

HINDUKUSH EARTHQUAKE

The epicenter of this earthquake was in
Badakhshan Province. Earthquake felt at
Lahore and NW India.

26.1 1840

34.53

69.17

VI-VIII

KABUL; QUITTMEYER AND JACOB,
1979 .

19/2/1842

343

70.5

VHI-IX

HINDUKUSH EARTHQUAKE

Epicenter of the earthquake was near Kabul
.Maximum documented Intensity was VIil-
IX Alingar valley, Jalalabad and Tijri and
VI-VII at Teezeen and VII-VIII at
Budheeabad.The earthquake was felt from
Kabul to Delhi Over an area of 2,16,000
sq.miles.Jalalabad and Peshawar damaged,.

19/6/1845

23.8

68.8

VII-VIIL

N

«

TRUNN OF CUTCH.. .
‘Documented epicenter of this earthquake

was lie between 23.8 N, 68.8 E, and
Maximum intensity was VII-VIII .Lakhpat
was badly affected.

17/1/1851

3290

74.00

VI-VIiI

PUJAB PLAIN EARTHQUAKE
Maximum Documented intensity was VIII
and VI-VII at Wazirabad, Ferozpur and
Multan, V1 at fort Munro.

19/4/1851

25.1

62.3

VI

GAWADAR EARTHQUAKE

Epicenter of the earthquake was around
25.1 N, and 62.3E. Maximum documented
Intensity was VII at Gwadar. )

247171852

34.0

73.5

VIII

MURREE HILLS EARTHQUAKE
Epicenter was in Murree hills and Kajnan
about 350 people died. Maximum
Documented Intensity was VIIL

1862

29.88

69.22

Vil

KOHU VALLEY: QUITTMEYER AND

' JACOB, 1979.

BE—-10: MBI FaS1—-2
HiB: k2 —1
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Date

Lat (N)

Lon (E)

Intensity

Remarks

10/7/1863

34.08

74.82

VI-VII

SRINAGAR, ALSO FELT IN LAHORE

25/7/1864

25.12

62.33

VE-VII

GWADER

22/1/1865

34.00

71.55

V-vII

PESHAWAR

1867

29.2

68.2

VII

LAHRI EARTHQUAKE.,
The epicenter of earthquake was around
29.2 N, 68.2 E; Maximum Documented
Intensity was VII at Lahri.

10/11/1868

325

73

viua

BANNU EARTHQUAKE

The epicenter of carthquake was around
32.5N, 71.3 E. Maximum Documented
Intensity was VIII at Bannu.

11/8/1868

34.0

71.6

VII-VIIT

PESHAWAR FARTHQUAKE

The epicenter of earthquake was around 34,
ON,71.6E, near Peshawar. Maximum
Documented Intensity was VII-VIIL

24/3/1869

3292

V-VII

JEHLUM, QUITTMEYER AND JACOB,
1979

April 1869

34.0

VII-VIIE

PESHAWAR, QUITTMEYER AND
JACOB, 1979

20/12/1869

336

VII-VII

RAWALPINDI EARTHQUKE

The epicenter of earthquake was around
33.6N,73.1E. Maximum Documented
Intensity was VII-VIII at Rawalpindi-V] at
Lawrancepur and Attock. It caused cracks
in walls in many houses at Rawalpindi,

April 1871

76.0

VII-VIII

KASHMIR EARTHQUAKE

The epicenter of earthquake was around
34.0N,76.0E, in Kashmir. Moximum
Documented Intensity was VII-VIIL. It was
also felt with Intensity V1 at Rawalpindi and
Murree.

20/5/1871

36.9

743

VII-VIH

GILGIT EARTHQUAKE

The epicenter of earthquake was around
36.9N,74.3E,in former Gilgit agency.
Maximam Documented Intensity was VII-
VL Quittmeyer and Jacab, 1979 clairn that
this event occurred 22 May.with coord.
35,92 and 74.32

15/12/1872

29.2

68.2

IX-X

LEHRI, BALOCHISTAN

18/10/1874 34,

o

69.2

IX

KABEARTHQUAKE

The epicenter of earthquake was around
34.5N,69.2E .Maximum Documented
Intensity was IX at Kabul,Jabal-al-saraj and
Gulbahar and VI in Kohistan area of
‘N.WEP.

12/12/1875

34.0

71.55

VI-VIII

LAHORE-PESHAWAR EARTHQUAKE
The epicenter of earthquake was around
31.6N,74.4E Maximum Documented
Intensity was VII-VIII at Peshawar and
Lahore. Note: Coordinates from Quittmeyer
and Jacob, 1979

BB —10: B HF1—3

HiEL: k2 —1
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Date

Lat (N)

Lon(E)

Intensity

Remarks

2/5/1878

33.58

71.4

VIL-VIII

KOHAT-PESHAWAR EARTHQUAKE
The epicenter of earthquake was between
Kohat and Peshawar. .Maximum
Documented Intensity was VII-VIII at
Kohat and Peshawar VI-VII at Attock,

" Abbotabad, Rawalpindi and Jhelum, V-VI

at Bannu, Nowshera, Mardan, Lahore and
Simla.

1883

28.08

66.08

VI

KHALAT; QUITTMEYER AND JACOB,
1979

April 1883

34.0

7L.55

VI-VII

PESHAWAR, QUITTMEYER AND
JACOB, 1979

15/1/1885

34.08

74.82

VI-VII

SRINAGAR; QUITTMEYER AND
JACOB, 1979

30/5/1885

34.1

74.8

IX-X

KASHMIR EARTHQUAKE

The epicenter of earthquake was around
34.1N,74.8E Maximum Documented
Intensity was IX-X in the epicentral
area.VII-IX at Sopur.Gulmarg,Gingal and
Srinagar.VI-VII at Ponch,Muzzafarabad
area.Extensive damage was about 47
sq.miles between Srinagar,Baramula and
Gulmarg.Total felt area was 1,00,000
sq.miles.About 3000 people parished and
some villages were completely destroyed.

6/6/1885

34.2

75.0

[X-X

KASHMIR EARTHQUAKE

The epicenter of earthquake was around
34,2N,75.0E .Maximium Documented
Intensity was IX-X.

28/12/1888

30.2

67.0

VIH-IX

QUETTA EARTHQUAKE

The epicenter of earthquake was around
30.2N,67.0E, at Quetta. Maximum
Documented Intensity was VII-EX.

1889

672

Vi

JHALAWAN EARTHQUAKE

The epicenter of carthquake was around
27.7N,67.2E at Jhalawan .Maximum
Documented Intensity was VIII.

(890

304

68.6

Vil

LORALAI EARHQUAKE

The epicenter of earthqiake was around
304N, 68.6E .Maximum Documented
Intensity was VII at Loralai.

20/12/1892

309

66.4

VIIL-IX

CHAMAN EARTHQUAKE

The epicenter of earthquake was around
30.9N, 66.4E near Chaman. Maximurm
Decumented Intensity was VIII- IX at
Chaman and V1T at Sanzal. In this
earthquake great damage to
buildings,bridges,railoads and other
structure etc. The earthquake was caused by
the movement of Chaman fault on the west
bank of Khojak range passing through the
north west railway between Shelabagh and
Sanzal At Shelabagh the railway station
building was severely damaged.

EE—10: HEIFaS1—-4
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Date Lat (N)

Lon (E)

Intensity

Remarks

13/2/1893 30.2 67.0

VII-IX

QUETTA EARTHQUAKE

The epicenter of earthquake was around
30.2N,67.0E Maximum Documented
Intensity was VII- IX at Quetta,

25/11/1893 | 34.0 71.55

VI-VH

PESHAWAR-NOWSHERA
EARTHQUAKE

The epicenter of earthquake was between
Peshawar and Nowshera .Maximum
Documented Intensity was VI-VII at both
places

1900 30.4 67.0

VIil

QUETTA-PASHIN EARTHQUAKE
The epicenter of earthquake was around
30.4N, 67.0E .Maximum Documented
Intensity was VIII.

20/1/1902 359 71.8

VII-VIIT

CHITRAL EARTHQUAKE

The epicenter of earthquake was around
35.9N, 71.8E near Chitral. Maximum
Documented Intensity was VII-VIIL

1962 306 66.8

Vil

GULISTAN-PASHIN EARTHQUAKE
The epicenter of earthquake was around
30.4N, 67.0E .Maximum Documented
Intensity was VIIT VI,

23/12/1903 | 29.5 67.6

vl

DADHAR EARTHQUAKE

The epicenter of earthquake was around
29.5N, 67.6E. Maximum Documented
Intengity was VII.

4/4/1905 32,13 76.23

KANGRA EARTHQUIAKE

Eh—10: B L s 1—4
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A. Razzak Loya, Nayyer Alam Zaigham & Mushtaq H. Dawood

Table 3.4

57

Data list of earthquakes in 150 km radius around Karachi and also around Pub and
Rann of Kutch faults and other major cities of Sindh

{(BETWEEN LATITUDE 23 - 27N & LONGITUDE 66 - 71 N)
(LIST SHOWING EQ > 3.5 (M) ONLY (See Note at the End)

894
1050

1668

1663

1819

1819

1819 16
1820 27
1820 13
1828 20
1844
1845 19
1851 2
1870 28
1903 14
1903 14
1920

1920 27
1920 10
1921 21
1921 26
1921 26
1930 29
1931 26
1935 30
1940 31
1942 3
1950 14
1950 W4
1950 14
1956 21
1956 21
1960 29
1962 12
1962 . 31
1962 1
1963 13
1964 4
1965 26

24.80
24.60
24.70
25.00
2530
23.50
23.60
23.20
2320
23.20
23.80
23.80
26.40
25.80
24.00
24.00
25.00
23.20
25.00
25.00
25.00
25.00
27.50
28.00
2470
23.70
25.00
24.00
2425
24.00
23.00
23.00
25.70
24.10
24.70
235.80
24.90
27.90
24.40

67.90
67.73
67.60
68.00
68.50
70.50
69.60
$9.90
69.90
69.90
68.90
68.90
67.90
68.80
70.00
64.00
68.00
69.90
68.00
70.70
68.00
68.00
68.50
69.00
66.00
65.90
66.00
7120
68.75
71.20
70.00
70.00
67.60
70.00
66.00
65.30
70.30
69.20
70.00

<

6.3-76
6.5-7.5
6.3-7
7.60
4.3-50
5.6-6.3
830
370
3.70
3.70
4.30
5.70
6.00
5.00
6.00
5.00
5.60
5.00
5.00
5.00
5.00
3.50
5.60
5.60
5.00
6.00
5.00
-4.70
5.00
5.00
6.10
7.00
4.00
5.00
4.50
5.90
5.60
4.80
5.30

VHI-X
XI-X
VII-IX

V-VI
VIV

I

<5 g<4d3d4dx

VI

v

IX

Thatta

Bhambhor

Pipri

Samaji Delta (Near Karachi)
Hyderabad

Rann of Kutch
Kutch

Bhuj (Kutch)

Bhuj

Bhuj

Luckput near Karachi
Luckput (Kutch)
Sehwan

Lower Sindh

Jhimpir
Bhuj

. Larkana

Sukkur
Karachi

Bhuj

Bhuj

Anjar (Kutch)
Anjar

Karachi

Rann of Kutch
Karachi

Tharparkar
Sukkur
Kutch

BRI —11 . #BHFar2—1
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58

Seismic Zoning of Karachi & Recommendations for Seismie Design of Buildings

1965 26 3 24.18 6956 33 4.70 :
1965 24 3 2503 67.76 40 4.50 Karachi
1966 25.00  68.00 5.00 VI-VII Fhimpir
1966 27 5 24.50 68.70 5.10 VI-VH Hyderabad
1966 12 11 25.10 68.00 5.10 Hyderabad
1966 20 11 27.60 67.70 4.50 Larkana
1968 4 4 2512 68.04 33 4.7%
1968 13 6 2461 6642 19 4.10 Karachi
1969 23 3 24,40  68.70 440 Hyderabad
1969 23 3 2454 68,79 19 3.50 Hyderabad
1969 23 3 2440 6870 4.40 . Hyderabad
1969 3 12 24 88 65.56 33 5.00
1976 13 2 2460 68561 33 5.10
1970 13 2 2460 68,60 5.20 Vi Hyderabad
1270 10 4 2528 66.65 33 4.90 L' Karachi
1971 25.00 68.00 4.50 Vv Jhimpir
1971 14 5 2510 68.10 4.50 v Hyderabad
1972 25,50 66.80 5.00 A Bela
1972 2550 66.80 4.56 vV Bzla
1972 23 9 25335 66,71 33 4.50 v Karachi
1873 25.060 68,00 5.00 Vi Jhimpir
1973 25 5 25.54 66.50 57 4.90 Vv Karachi
1973 25 5 2548 66.33 29 4,30 Vv Karachi
1873 5 6 25,10 68.10 4.80 Vv Hyderabad
1973 5 6 2504 6814 9 4.30 \'2
1975 2550 66.80 4.50 A\ Gadani
1975 6 6 25.22 66.59 ‘33 4.7¢ Vv Karachi
187¢ 3 3 2496 70.38 14 4.70 A Thafparkar
1984 7 6 25.58 66.41 33 5.00 \; Karachi
1985 12 17 2490 67.39 33 5.00 AY| Karachi
1985 12 20 2475 67.64 33 4.70 v Karachi
i98¢ 9 8 25.34 65.60 33 4.60 v Karachi
1992 12 28 25.25 67.76 33 3.60 v Karachi
1$52 4 29 24,33 66,83 33 3.70 v Karachi
1996 11 11 25,06 66,76 33 Karachi
1998 9 24 24,90 66,32 10 3.80 v Karachi
1998 12 28 2569 66.46 33 440 v Karachi
1998 9 - 29 2485 66.35 33 4.50 A% Karachi
Note: Earthquake of Magnitude of higher than 3.5 are listed. Karachi for example has several 30 or more low
level < 3.5 M earthquakes not listed on the Data list.
See Concise Histogram oa Fig. 3.8
Sources: 1. U. 8. Geological Survey - Colorado, U.S A,
2. Institute of Geological Survey - Edinburgh UK.
3. Ramalingeswara Rao and Sitapati Rao - Bulletin of the Seismological Society of America
(Vol-74 - December 1984) - Earthquakes in Peninsular India.
4. Seismic Rigk Map - Geological Survey of Pakistan 1984.
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1900 30.4 67| g -{some |Pakistan: Quetta-Pishin(1=8)
| Pakistan(Baluchistan):Sharigh (Ancther event
1908' 1 12 ) SOMe 1 ceurred on 3/5)
1909] A 8l =230u] 355 725 ol limi Pakistan: Kalam/india: Srinagar
1909] 10 20] 2341U 301 68] €0 7.2 231 -{mode {India:Bagh,Shahpur/Pakistan: Belipat(Ms=7.0)
1914] A o] 11420] 28.7] 648 5.9 - 4mode |Pakistan
1919] 10| 24] 2032u] 26.1 621 5.6 i {mode liran-Pakistan border
1931] o 24] 21350 0.2 67.7 7 ] Jmode [Pakistan(Ms=6.7)
Pakistan:Mach (1=7-8)Ms=7.2: Ancther article
1931 g 27] 1527U] 29.5] 67.2 7.4 200 -Imode reports that the death toll was 30.
Pakistan [Quefta Eq.] (Ms=7.6): Other two articles
1935 q 30 21320 29.5] 66.8 7.5 60000| greafjextr report that the death toll was 25,000 and 30,600,
respactively.
18377 11] 14] 1088U 35 73] 200 7.3 E E Pakistan:Hazara, Hindu Kush (I=8)(mB=7.1)
1941 q 29 30.2 87 - 4some |Pakistan: Quetta(l=8)
fran/Pakistan:Makran coast (Ms=8.0): Another
1945 19 27} 2157V 251 835 8 309 T5°¥®  |article reports that the death toll was 4000.
Pakistan:Makran (1=8)Ms=7.3 (Aftershock of
10471 ¢ 8| 142au] 25| 63| e 7.2 ] Jrode {10 =0 relE "
Pakistan: Quetta (I=7-8): Another article reports
1958 A 18] 2248U] 30.3] 67.1 0 6.2 12} manylsome that the death toll was 10.
1956 5§ 131 750U} 29.9 70 0 6.2 E 4some JPakistan:Fort Munre(1=8)
1966 & 1) 2102U 30) _ea7] 331 7 2 15{mode JPakistan: Duki Tehsil
Pakistan: Patan: Other two articles report that the
1974 123 28] 12114 3By 728 2 6.2 5300] 17000)extr death toll was 700 and 900. respectively.
1975 10 5144 30.3] 66.3] 11 7 E E Pakistan-Iran border
- Pakistar/India:S.W. Kashmir: Another article
1979 7 1630U| 34.4) 74.3] 33 4.8 0 Jlirni reports that the death toll was 3.
1981 g 12| 715U| 35.69] 73.58] 33 6.1 290  200Iseve |the death toll was 212 and 2000 people were
1981 123 12y 20264 29.86] 66.96] 33 4.7 6 12}some |Pakistan; Karak
1983 & 6] 452U0 30.35) 64.84] 10 4.2 0 Oflimi Pakistan:Ziarat
Afghanistan/Pakistan: Hindu Kush 7.4W: Other two
19831 14 30] 2352U1 36.37] 70.74] 215 7 12] 483]cons Jarticles report that the death toll was 24 and 26,
respectively,
1985 A 29| 7540 38.19] 709] o9 6.6 < 38ksome JAfghanistan/Pakistarn/Tajikistan:Hindu Kush 7.4W
1986 o 5] 1438U) 29.63] 69.36] 18 5.2, 0 Ofinsi Pakistan: Barkham,Watakari,Hamtarot 5.3W
1986 1O 16§ 1954U] 27.8] 66.7] 12 5.3 E 4mode {Pakistan:Khuzdar 5.0W
1990 F 4] 1846U1 28.63] 66.33] 10 6.1 11 40jmode  |Pakistan:Kalat 6.0W
1980 e 17] 451U 2741 65.72] 15 6.3 0 Bflimi Pakistan: S. Baluchistan 6.1W
19901 104 25] 453Ul 35.12) 70.49] 1144 8 11 250jsome §Pakistan: Chitral, Mardan, Malakand 5._§W
Afghanistan/Pakistan: Hindu Kush 6.8W: Another
1991 1| 31} 2303U| 35.99] 70.42] 142 6.4 703] manyfseve article renorts that the death toll was 1200.
1992 q 200 1220U80 33.38] 71.32] 16 6 36 100kmode  {Pakistan: Peshawar,Kohat 6.0W
1892 g 28 50U1 29.09] 66.74 9 5.5 4 seviiimi Pakistan:Kalat
1997] A 27| 2108U) 29.98] 68.21] 33| 7.3 571 200dmode {Pakistan:Marnai-Sibi area 7.1W
1997] J 4] 1303U] 29421 68.79] 33 5.8 0 1§limi Pakistan (Aftershock) 5.7W
1997] A 19 1957U) 34.87] 71.62] 50 4.9 15| many§some [Pakistan:Bajaur
1997] J 201 850U] 30.141 68.02] 33 5.8 0 3Niimi Pakistan:Hamai 5. 9W
- Afghanistan:Herat The northern part of Pakistan
1997 g 131 14130 36.41 70] 198 6.1 11 11|l|m| was hit. 6.4W
1008 A4 20§ 1218U§ 36.48] 71.08] 236 5.8 1 11:Ilimi Afghanistan/Pakistan 6.4W
2000 A 7] 2253U) 36.28] 70.82] 141 <] 2 limi |Afghanistan/Pakistan: Peshawar 6.3W
2001 11 26 316U) 23.421 70.23] 16| 8 20085/ 166836|®dr India:Bhuj Bhachau,Anjar(Gujarat)/Pakistan 7.7W

BE—12: HiBHF0S3 NFREATEBITS 1900—2001 SEOHUE
H 8L ISEE http://iisee.kenken.go.jp/net/hara/pakistan.htm
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" Earthqukes (1905-2004)
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Figure 4.1 Pakistan’s Coastline Tsunami heights at Magnitude 8.5
Source: Makran Subduction Zone
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H}E& : Mukhtar Ahmed(2007): A report on the Seismic Activities and Tsunami Numerical Modeling for
Pakistan , Pakistan Meteorological Department, Geophysmal Centre, Quetta, 2007 JICA Training
Course, Nagoya University

7.4.22 Disaster management

L A disaster waming system to forewam the people about the likelihood of
occurrence of severe cyclonic storms, floods, earthquakes and tsunamis,
using credible predictive techniques shall be established.

i.. A preparedness and relief plan and a coordination mechanism for effective
management and damage control shall be deveioped.

iii. A disaster management cell in the CDGK shall be established to plan for and
respond to emergencies effectively.

iv. In order o sirengthen the fire fighting services in the cily, existing fire brigade
stations shall be improved, and keeping in view the growing commercial and
industrial areas more fire brigade stations together with training centre and
staff residences will be established and organized as per intemational
slandards. Appropriate siles in various towns shall be allocaied for this

purpose.

BE—-16: 27 F HRARHEICBT R EXSRHE
Hi 8 : CDGK (2007): Strategic Development Plan 2020
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Hrizontal Force Factor K for Building or Other Structures*1

Sr, No. Type or Arrangement of Resisting Elements Value of K
M @ €)
1. All building framing systems except as hereinafter classified 1.00
2. Building with a box system 133
EXCEPTION: Buildings notomore than three storeys in height with stud wall framing
and using plywood horizontal diaphragms and plyweod vertical shear panels for the
lateral force system may use K = 1.00.
3. Buildings with a dual bracing system consisting of a ductile moment-resisting space 0.80
frame and shear walls of braced frames using the following design criteria:
(a) the frames and shear walls or braced frames shall resist the total lateral force in
accordance with their relative rigidities considering the interaction of the shear walls
and frames.
(b) the shear walls or braced frames acting independently of the ductile
moment-resisting pottions of the space frame shall resist the total required lateral
forces.
(c) the ductile moment-resisting space frame shall have the capacity to resist not less
than 25% of the required lateral force.
4, Buildings with a ductile moment-resisting space frame designed in accordance with the 0.67
following criteria:
The ductile moment resisting space frame shall have the capacity to resist the total
required lateral force.
5. Elevated tanks plus full contents, on four or more cross-braced legs and not supported *2
by abuilding 2.5
Structures other than buildings and other than those setforth in Table 3. 2.0
*1 ' Where wind load would produce higher stresses, this load would be used in lieu of the
loads resulting from earthquake forces.
*2 The minimum value of KC shall be 0.12 and the maximum value of KC need not

exceed 0.25. The tower shall be designed for an accidental torsion of 5%. Elevated
tanks which are supported by buildings or do not conform to type or arrangement of

supporting elements as described above shall ve designed using C,=0.3.

&k —19:UBC [HEYE V=ZIKCSW |Z3I1T 5% K

Hi 8 http://iisee kenken.go.jp/net/seismic_design_code/pakistan/pakistan_table2.html
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PMD Islamabad PMD Islamabad

Study of Geo-Hazards Triggered by 8 October [Z . Landslide &
2005 Earthquake in Muzaffarabad, Jhelum, GSP, Islamabad
Neelum and Kagahn Valleys (DF%#K

GSP,Islamabad
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PMD Karachi PMD Karachi
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6. XX 22 HRFICc LA ARES (2008 F10 A 13 Af)

No. 4(166)ODA/06
GOVERNMENT OF PAKISTAN
MINISTRY OF ECONOMIC AFFATRS & STATISTCS
ECONOMIC AFFAIRS DIVISION
Section Officer Islamabad, ;,IZ October 2008
PH: 9201805

St

APANESE NEW GRANT SCHEME FOR DISASTER PREVENTION

ND RECONSTRUCTION OF EARTHQUAKE AND TSUNAMI
FFECTED REGION,

Subject: -

[Z12]

Dear Mr. Nakagawa,

Please refer to Japan International Cooperation Agency’s letter No. JICA/08-
08006/Admn/2008, dated August 8, 2008 on the above subject.

2. National Disaster Management Authority, Prime Minister’s Secretariat hag
forwarded the foliowing proposals for secking technical Cooperation under the subject prant

scheme:

i. Technical Assistance in Development of design of NIDM and Emergency
" Operations Centers (EOCs),

ii. -Capacity Development of NDMA, PDMA of Sindh, three DDMAs with pilot

projects on Community Lead Disaster Risk Reduction (Badin, Thatta) and
strengthening the Fire fighting departments of City District Government, Karachi

(CDGK).

3 Government of Japan is requested kindly consider the above proposals
favourably. Project papers submitted by the NDMA are enclosed.
With regards,

Yours sincerely,

%’Q/
(MAZHA IQBAJf% "

Mr. Shu Nakagawa, _ {j / [ O

Counselior, .
Head of Economic & Development Section,
Embassy of Japan, Islamabad

/ﬁr. Tomoharu Otake,
Chief Representative,
JICA Pakistan Office,, Islamabad

RECEIVED,
14 OCT 2009
()
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Concept Note

Project A:
Technical Support

Technical Assistance in Development of design of

NIDM and the Emergency Operations Centres
(EOCs)
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Concept Note

National Emergency Operations Centre

introduction

Like other countries Pakistan is also vulnerable to many risks emanating from a number
of natural and man-made hazards. The exposures to these hazards and the subsequent
disaster situations have inflicted enormous losses upon human lives, natural resource
base and the overall economic growth in the past six decades. For instance, the
accumulative damages and losses caused by 14 major. floods since 1947 stand at US$6
billien. Similarly, the drougﬁt spells of 1998-200] reduced the economic growth rate to

2.6 percent as compared to an average growth rate of over 6 percent. The earthquake

- — e e

of October 2005 not only climed more than 73,000 lives but also caused an estimated
loss of US$ 5.2 billion, which was much higher than the total allocations for social sector

development for the same year.

In the ggﬂ:@g_fﬁfﬁlﬁlﬁa phase, the growing realization for. disaster risk reduction and
management led to the promulgation of National Disaster Managemeént Ordinance in
December 2006 (NDMO) and the creation of an elaborate system of Disaster Risk
Management (DRM) at the national, provincial and district level. The National Disaster
Management Authority (NDMA) at the federal level has started acting as focal point to
lead the process by facilitating and ceordinating the work of Provincial Disaster
Management Authorities (PDMAs) and the District Disaster Management Authorities
(DDMAs). The new system envisages to achieving sustainable social, economic and

environmental development in Falistan through reducing risks and vulnerabilities.

It is believed that an efficient preparedness and emergency response mechanism is a

— . —~,
very important aspect of DRM. However, it requires that all the technical equipment
and infrastructure is in place; the capacities of departments, organizations, communities
and individuals are enhanced; and the coordination amongst all stakeholders is ensured.

This can best be achieved through establishing a multipurpose facility at the national
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level, which fulfils the requirements of a well-equipped national emergency operations
centre, capacity building programs, and across the board coordination for effective
preparedness & response operations and DRM at the national, provincial and district

level.

In this context, it is proposed to establish a multiuse complex in Islamabad to host the

functions of the following:

I. National Emergency Operations Centre (NEOC)
2. National Disaster Management Authority (NDMA)

3. National Institute of Disaster Management (NIDM)

Objectives:

* To efficiently receive and process information and disseminate early
warnings to all concerned authorities and stakeholders at the national,
provincial and district levels;

" To ensure coordination with relevant ministries, PEOCs and DEOCs
with regards to emergency preparedness and response;

» To enhance capacities of different stakeholders through short, medium
and long term research and training programs; and

* To ensure implementation, coordination and monitpring of DRM

activities.

Functions & Requirements

Following is a brief description of functions and requirements of the above-mentioned

facilities that would be based in the multi-purpose complex:

l. NEOC
Functions:
o Coordinate disaster response efforts of all stakehoiders after large-scale

disasters;
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Review SOPs for early warning and disaster response in consultation with
all stakeholders;

Coordinate with federal ministries, PMD, PEOQOCs, and DEOCs for
collecting, processing and maintaining disaster-related information for
appropriate actions in times of emergencies;

Receive, package and disseminate early warning information to PEOCs,
DEOCs, media and other stakeholders;

Impart relevant trainings to staff of PEOCs & DECOs;

Develop ToRs of National Disaster Response Committee for managing
mega disasters comprising representatives of federal ministries, PDMAs,

DDMAs and other stalkeholders.

Requirements:

o | largeg:gp_g[g_tio_g_r;oom {space for IT equipment, data display facilities etc.
with audiclvideo facilites) )

o | Data centre

o 10 office-rooms for permanent-staff

o | conference room

o 4 small meeting rooms

o | phone call centre

o | store

2, NDMA
Functions:
o Actasthe implemeﬁting, coordinating and monitoring body for DRM;
o Prepare the National DRM Phan to be approved by the National
| Commission;

o Lay down guidelines for preparing DRM Plans by different Ministries or
Departments and the Provincial Authaorities;

o Implement, coordinate and monitor the implementation of the National

Policy;
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o Provide necessary technical assistance to PDMAs for preparing Provincial
DRM Pians;

o Coordinate response in the event of any threatening disaster situation or
disaster;

o Promote general education and awareness in relation to DRM,

Reguirements:

o 26 office-rooms for senior officers

o 84 work-stations for support staff — may be in four big halls
o | main conference/meeting room {50 persons)

o 3 small meeting rcoms

o 2 big stores

o LIT centre

o 30-30 single support staff accommodation

o | canteen

o | parking lot

3. NIDM
Functions:

o Develop and print training manuals and other relevant materials;

o Develop and implement training prografn for federal, provincial and
district level government officers & support staff, NGOs, media and
communities on DRM; and hands-on trainings on Search & Rescue and
First Aid;

o Develop and conduct research program for policy makers, disaster
preparedness & response authorities and organizations, media and other
important stakeholders;

o Publish and disseminate advocacy, awareness and capacity building
literature;

o Produce and screen visual documentaries for hazard-prone communities,
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Regquirements:

o 10 big training rooms with requisite audio / video and other facilities each
for 10-15 students (80 — 100 participants at one timt#

o | auditorium for 250 participants

o | conference room for 50 persons

© 3 conference rooms for 10 participants each

o 8 map exercise rooms that may be multipurpose

o 15 office-rooms for permanent faculty

o 25 work-stations for support staff

o | hostel for accommodating B0 - 100 students;
o | library

o | store

o | cafeteria

o Support staff single living accommedation of 30 — 35 persons

Note:- Modifications/Alterations may be made in the requirements after techrical advise atc.
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Concept Note

Project B:
Technical Cooperation Project

Technical Caoperation in capacity development of
NDMA, PDMA of Sindh,~three DDMAs with pilot
projects on Community Lead Disaster Risk
Reduction (Badin, Thatta) and strengthening the Fire
Fighting Department of City District Government,
Karachi (CDGK)
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Enhancing knowledge and skills of decision makers is essential in order to promote a
culture of safety and prevention. Purpose of training, education and awarenass raising
activities may be to develop a cadre of experts at national, provincial and local {evels
that is able to analyze risks and develop and implement disaster risk management

activities.

DRM education, training and awareness is required in multiple sectors; e.g. civil servants
of development departments/ministries at provincial and national levels, supporting staff

of district, provineial and national DM authorities.

Training and education may involve orientation about disaster risks and vulnerabilities,
skill development on risk assessment, vulnerability reduction, hazard mitigation and

emergency response management

Japan having an experience of dealing with all such disasters/emergencics can help
NDMA and PDMAs to enhance their capacity through various workshops, trainings and
seminars. This would help our institutiona! managers and warkers to learn and simulate

the best practices available in the international arena.
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Concept Note

Project ‘B’: Technical Cooperation Project
Part-l

Capacity building of NDMA, PDMA

In the aftermath of earthquake 2005 to create an institutional and legal arrangement for
Disaster Risk Management, a system of national and provincial disaster management
commissions and authorities were proposed in National Disaster management
Ordinance, 2006 to facilitate implementation of DRM activities in the country.
Experience of other countries demonstrates that establishment and maintenance of
effective_ disaster management committees is a challenge, particularly in countries that
are not frequently affected by disasters. This work becomes more complexand- difficult
when the economic and manpower development of the counery can not bear the
losses/damages because of the huge disasters. Multi-disciplinary strategies are réquired
to promote disaster risk reduction and to develop capacities for disaster preparedness,
response and recovery at national, provincial, local and community levels. In line with
the Hyogo Framework Order legal instruments, guidelines and procedures were
developed in Pakistan. National Disaster Management-Autherity and Provincial Disaster
management Authorities have been constituted ro deal-with all disaster related activides

at the-National and-Provincial levels. NDMA has been working on following areas:-

= Preparation of database on technical capacities.

= |dentifying gaps in recovery programming and areas for capacity building.

*  Preparation of Disaster Risk Reduction in all public sector devélopment projects

» Development of Sectoral strategles for organizing recovery after ail disasters.

All the above mandate of the NDMA can be exercised if the human resource, working
in the Authority are sound, well versed and technically equipped with all tools and
instruments required for the policy decision making in disaster risk reduction at nationa}

and provindial levels.
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Part-l c_&wf‘u“, .

Community Based Hazard Mitigatior/in Thatha and Badin Districts, Sindh
‘Province, Pakistan

Located in the South-East of Pakistan, the Sindh Province has a total of 140.914 sq.
kilometers geographical area with 30.4 million populations. Administratively, Sindh has
23 districts, 119 Tehsils, and 1100 Union Councils. It is predominately an agricultural
region and the Indus River is the principle source of water. Geologically, the Province
can be divided in three parts: the mountain ranges of Kirthar; Pab comprising smali hills
in the west; and the Thar Desert in the east. Thatha and Badin are the two coastal

districts, which are considered to be the most vuinerable areas of Sindh Province.

Thatta
A chronology of disasters reveals that Thatha district has remained in the grip of an -

uninterrupted cycle of disasters in one form or the other. Cyclones, heavy rainfalls,
droughes and floods follow each other with short-lived intervals. The close proximity to
the Arabian Sea adds further to the vulnerability of coastal tehsils / unien councils. Vast
swatch of agriculture-land have either become a part of the sea or turned into barren -

area due to sea-water intrusion.

Many coastal villages are still facing the threat of being inundated in case of cyclonic
waves or sea-water intrusion. Due to frequent disaster occurrences, Thatta has been
declared as one of the poorest districts of Pakist:ﬁn. According to the Asian
Development Banlk (ADB) estimates, the poverty ﬁgurés in Thatta district are higher

perhaps as high as 70 percent”.

According to district level ranking conducted by SPDC Thatta has emerged as_one of
the poorest district in the Sindh Province. Strict level deprivation ranking within the
Sindh province and at the national level are computed through secondary sources by the
SPDC of Karachi. There are two districts in the low deprivation category and six in the
medium deprivation category. According to this ranking, Tharparkar, Thatra, Badin and

Jacobabad are the most deprived districts.
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Badin
Apart from cyclones, heavy rainfall and droughts, floods play havoc and cause huge

losses to the people of Badin district. The floods of 2003 and 2007 not only claimed
dozens of lives but also brought destruction to public infrastructure. On the other hand,
the Left Bank Outfall Drain (LBOD) and its components have proved not.to be technical

by success project, and has badly affected the coastal population of Badin district.

LBOD project was commenced in mid 1986 with an objective of draining safine ground
and surface water and storm runoff from 1.27 million acres of land in the three districts
of Nawabshah, Sanghar and Mirpur Khas to alleviate water logging and salinity.
However, the results prove contrary to the intended objectives and the LBOD has

turned out to be a critical man-made hazard in Badin district.

Both the natural and human-induced disasters have affected an overall area of 215,080
acres. Likewise, 370,000 .individuals are living in danger zone and 294 Dehs can be

affected by floods and cyclones.

The brief disaster profiles of both the districts provide rational for community-based
hazard mitigation interventions for reducing disaster risks and people's vulnerabilities in

Thatha and Badin:

Objectives

To build capacities-of hazard-prone- communities, district officials and other stakeholders
for hazard mitigation, preparedness and emergency response in Thatha and Badin
districts;

To minimize disaster losses by implementing structural measures in both the districts.
Major Activities:

Capacity Building & Planning

2 training workshops on Disaster Risk Management will be organized in Thatha and

Badin for district government officials, NGOs, elected representatives and other

stakeholders;
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2 training workshops on Search & Rescue and First Aid for government officials will
be organized in Thatha and Badin;

2 training” workshops on Community-Based Disaster Risk Management will be
organized for the hazard-prone communities of 4 Union Councils in Thatha and
Badin districts;

10 Disaster Risk Management Plans wili be developed for the most vulnerable 10
Union Councils of Thatha and Badin districts;

Develop / review cyclone / fload contingency plans of both the districts;

20 workshops-on First Aid will be organized in |0 Union Councils for local
communities;

4 meetings of DDMAs will be organized to review disaster management activities.

Structural Interventions

Establish Community-Level Early Warning System in 10 Union Councils with essential

set-up at district headquarters in Thatha and Badin;

-

10 Emergency Shelter will be constructed in 10 Union Councils;
20 light-weight boats will be provided to the DDMAs of Badin and Thatha;
Plantation of 1000 hectors mangroves in coastal areas of Thatha and Badin districts;

Essential equipment for Search & Rescue and First Aid will be provided to DDMAs.
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Part-l]
Strengthening of Fire Department of CDGK

The city of Karachi have about |5 million people and spread in an area of 3600 square
kilometers. At present the fire services of CDGK is providing its facilities not only to
the CDGK limit area but also on the area which are administratively managed by 17
other civic agencies like different cantonments boards, defence housing authorities, SITE,
KPT etc. in case of big incidents. The recent fire incidents at PNSC building are the
worst experience in which CDGK assisted KPT but could not extinguish the fire
immediately. In couple of years, similar incidents have literally exposed the loophbles of
existing fire prevention and fighting mechanism. So the available civil protecrion

apparatus needs major structural improvement.

As per international standards, city like Karachi having population of more than 15
million people should have at least four fire tenders for one hundred tﬁousands‘pe'ople.'
So city should have at least 300 fire tenders and 50 Snorkels of different working
heights. At present the CDGK has only 47 fire tenders and only one Snorkel. The City
of Karachi is experiencing new trend of high rise buildings along with mega commercial
and industrial establishments. The city of Karachi is the economic hub of the country

and needs paramount importance in order to ensure sustainable development.

The project may be designed for assisting the already developed work of infrastructure
through specific plans of improving the fire services for providing the security against

fire.

The crux of the project is to enhance the immediate technical capacity through
providing the relevant machinery to strengthen the municipal fire fighting services. The-
 project is directly related with infrastructure sector and will make immediate effect in
providing safety against natural and man made disasters as well as war eventualities. The

project may be designed to cover the following aspects:

* To increase the capability of access of the fire extingulishing facility upto maximum

height.
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To reach out to the congested areas of the city for fire fighting where roads are
narrow and density of population is explosive.
To make up the deficiency of fire services in 20 fire stations in order to bring them

upto the desired standards.
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