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Project Visits

» October, 2007 2 weeks Pakistan —3 Cities

> Jan / Feb 2009 hosting 8 Pakistanis for 4
weeks iIn Tacoma and Madison.

> April 4-5, 2009 - Pakistan 15t Water Data

Standards & Data Warehouse meeting

» Aug., 2009 20 Pakistanis and 4 from USGS
IN Nepal for a week

> Feb., 2010 - hosting 8 Pakistanis for 2
weeks In Madison

» June, 2010 — 15 Pakistanis in Turkey
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Pakistan General Info./ Hydrology

> For size & Physiography, Think of
CA+AZ+NV plus part of Himalayas (K2).

> 165M people (#6 Iin world), ¥2 of USA

> National Language Is English, required in
all government meetings and publications

> Largest City, Karachi, 16M -- larger than
all but NY and LA in US.
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Indus River

> 168 M acre-feet/year flow ~= Columbia R.
> 1800 miles long, Columbia R. is 1200

> Pakistan has 5 very large dams, two larger
than Grand Coulee, largest Columbia R.

> Two Pakistan Dams in the top 10 in the
world, according to Wikipedia, based on
dam volume
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Indus R. Irrigation System

» 200 years old, British designed

> Irrigates 35 million acres (WA CBIP <1M
ac) (CA <10M ac.)

> The largest Irrigation System in the world,
according to World Bank

> Agriculture Is ¥4 of Pakistan’s GDP
> Ag Is 2/3 of its employment
> Ag Is about 80 % of Pakistan’s exports,







2 Year Project Overview

o Few (2) water data systems exist

o System of local transactional data entry
and maintenance systems based on
NPSTORET - thanks to NPS

o National data warehouse system web
based with map output

o National Data Standards Committee

« 18 organizations agreed, 5 already have
stored & Shared data for >10,000 sites
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Scope of Data Standard Committee

> This committee would develop agreements
about data standards and terminology:
o A national system of Unique site identifiers:
ASSIGNER_ID+SEQ.NO.
Data field definitions

Domains of acceptable entries for characteristics
such as well types

Chemical constituent definitions and grouping-
STORET

fleld and laboratory analytical methods
mandatory data elements,
and data-quality assurance methods
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Basic Requirements for Selection of
NPSTORET Data Entry System

> MS Access based — distributed

> Already developed and proven by other users
> Free and adaptable

> Aggregation to central data warehouse

> Modern development and architecture

> EXport to other systems for analysis

> Modifiable yet connected to future
enhancements




Data Flow

FTP->
\ ETL Tool WAPDA,

P IWASRI
users
\_/ Web
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system
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Scope of Data Included

PSTORET & PakWaters
DW System

Sl
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Datasets currently in PakWaters

Organization | # Stations | # Results H
Characteris
tics

IWASRI 2,700 34,000 11

PCRWR 4,000 106,000 22

Punjab ID 3,300 4,000,000 9

SIDA 24 2,400 5

WAPDA SMO 50 617 1

TOTAL 10,074 137,000 25




PakWaters Data Warehouse
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PAKWATERS®
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Pakistan National Water Resources Database System

Select a Report

Information
Station Info Report — Site infoarmation for all stations

Well Report — Well information for all stations that are wells

VWater Quality Standards Report — Information for water quality standards assigned to each organization
Characteristic Exceedance Report — Sample results compared to water quality standards

Characteristic Results Report — Chemical and physical data for all sample results

Discharge Report — Measured flows and gauge heights at rivers and canals

Water Supply Scheme Report — Capacity, treatment, and infrastructure details for existing water supply systems

Select a Map

Map of Stations — Location of stations an national map
Map of Characteristic Exceedances — Map showing location of samples that exceed a selected water quality standard
Map of Characteristic Results — Map showing sample-averaged results for a selected characteristic

Select a Chart

Characteristic Histogram Chart — Chart showing the distribution of a selected characteristic for many stations
Characteristic Time Series Chart — Chart showing the change in a selected characteristic over time at one station
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PAKWATERS®

Home = Map of Characteristic Exceedances

Map of Characteristic Exceedances
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Pakistan National Water Resources Database System

drganization IIWASF{l ~r|
Project IAII .vI
Primary Type IAII -I

Station | Al

Province IHII "I

District | All =

=

Tehsil |All =

Water Cluality Standard I PakEPA Drinking Water 51

Characteristic | Solids, Dissolved |

Result Greater Than Standard [

Custom Standard Value I

(Mote: Exceedance based an maximum result)

() Ground Water

%7 Surface Water

[ Facility

B Result = Standard Value

[ 0.5 Standard Value = Result == Standard Value
B Result == 0.5 Standard Value

Help Page

Export as Excel spreadsheet (XL S}
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Report export to CSV

B R I T T
an National Water Database System
PAKWATERS V. 1.0

Basic_site_report[I].csv - Microsoft Excel

Home  Insert  Pagelsyout  Formulss | Data | Review  View
Y o Y Y =y ] Connedtions || 4 - e = wop
7 > ! e} 2 Az - E-25)
Lo L0 L | Lo |l o | A S = By
; Fram FromOther | Exsting | Refresn ) 7z sont 53 Textto | Remove  Data  Consolidate Whatf
File Download (%] Text Sources~ | Connedions || Al- == EditLinks -~ Advanced | |cojumns| Duplicates Validation = Analysis ©
Get External Data Connections Sort & Filter | Data Tools

Do you want to open or save this file?

& Name: Bosi_ste sepor s e J=.| Organization| "Station ID"|"Station Name"| "Primary Type"|"S| text to Cotumns
L& Type: Mirosoft Offce Excel Coma Separted Values Fil

Submit Query

8 c D E F G H [ Separate the contents of ane Excel | N
Organizatjon | "Station ID"|"Station Name" | "Primary Type" | "Secondary Type"| "Latitude" | "Longit: CHIlinED:EEpazate collimes! PecimalDegrees
IWAGUGA| "1"| " | "wWell"|""|"31 8 28 North"|"73 18 15 East" | "31.14"|"73.3"|" For example, you can separate 3
iwaGUGH|"10" || "well"| ™ |31 2 23 North" | "73 5.48 East”| "31.04" | "73.16" " O e L0 el
IWAGUGA] "100" | ™| "Well”|""| "31 22 28 North"|"73 17 27 East" | "31.37" | "73.29" | ™"
In Waord, use this featuire t
IWAGUGA] "1000" | " | "well”|"|"30 50 10 North" | "72 44 14 East"| "30,84" | "72.74" | """ sl
IWAGUGH '|"30 514 North"|"7243 11 East"| "30.85" | "72.72" | ™" lat‘zle, sputttmg;hrtmmtn L
columns at each comma, period, of
IWAGUGA ""30 53 8 North"|"7244 5 East"| "30.89" | "72.73" | ™ ot harid syl Spﬂfy,
IWAGUGA] "1003"|"" | "Well"|""| "30 50 58 North" | "72 38 57 East”| "30.85"| "72.65" | "
IWAGUGA| "1004" | "* | "Well"| ™[ "30 51 3 North"| "72 40 55 East" | "30.85" | "72.68" | "*| """ | ™ | " "
|WAGUGA| "1005" | ™" | "Well"| " | "30 5159 North" | "72 38 8 East"| "30.87" | "72.64" | ™" | ™" ™" [ | |
|WAGUGA| "1006" | ™| "Well"| ™| "30 519 North"| "72 3716 East”| "30.85" | "72.62" | ™| ™| " | ™" || ™|
\wAGUGA] "1007" | "well"| ** |30 50 23 North” | "72 36 20 East” | "30.88" | "72.61" | " || || v
|WAGUGA| "1008" | "*| "Well"| ™| "30 5145 North" | "72.42 3 East"| "30.86" | "72.7"| """ ™" | "
IWAGUGA] "1008"| ™| "Well"|""| "30 53 46 North" | "72 42 9 East" | "30.9" | "72.7"| ™| ™| ™ |"" |
iWAGUGA] 101" | | "well" | ""] "31 22 27 Northit 2 10,97 Eactt 1131 271 1172 aat s Lui e L e s o
IWAGUGA| "1010"| ™" | "well" | 3
IWAGUGA| "1011" " | "well"
Get Btemal Data B Connsctions Sort & Fier Data Toois outine "Well"|""["30 55 15 Noy :
-G | Organization|"Station ID"| "Station Name"| "Primary Type"| "Secondary "well"|""|"30 56 37 Ng { Basic_site_report{I].csv - Microsoft B
B c D 3 & s H 1 1 K o P "Well"[""|"30 52 48 Ng / -
|"station ID"| "Station Name" | "Primary Type"| "Secondary Type" | "Latitude” | "Longitude” | " ongitude"| "Elevationyya| |"|"30 53 54 Ng = Page Layout Formulas Data Review
| "2" || "Well"|""| "31 8 28 North" | "73 18 15 East"| "31.14"| "73.3" | """ """ |""|™"|""| "™ " e x "= 5
| "107 (™| "Well" |""|"31223 North" |"73 948 East”| "31.04"|"73.16" """ | ™" |""] ™" [ " ™| ™" well "30 53 58 N 4 Ly X T IE__‘ Connections z] | &, Clear = ==
AR R R e DR R ERVEVATERIRE Convert Text to Columns Wizard - Step 2 of 3 "well"|""|"305241Nd|| | ) d _j ] | =T w|ﬁ . [l o 5—
| “1000°|*] "well*| ™| "a0 5010 North®| 7244 14 East” | Jemee e "Well"[""|"30 54 32 Ng S =T Freperties & Reapply e
| "1001" | ™" |"well"| ™| "30 514 North" | "7243 11 East"| " [hepvevlewbelnyw i i From Fram From Other Existing Refresh 2 ? Filter 7 Text to Remave
| "1002" | ™" |"well"| ™| "30 53 8 North" |"72 44 5 East”| "3 Lo Agcess Text Sources* | Connections Al == Edit Links 7 Advanced || columns Duplicates Vali
[T well | 10 00 36 Mol |2 08 07 it TS TR Get External Data Connections Sort & Filter D
102" || "Well"| | "30 513 North" | 724055 East”| '] | P sepycgion [ Teeat consecutive deimiers s cne

| "1005" | " |"Well"| ""| "30 5159 North"| '72.38 8 East"| " ISR { | P—

| "1006" | |"Well"| ™| "30 515 North" | "72 37 16 East"| " g;:gs eztaaier 3 f' Organization
| "1007 | |"Well"| ""| "30 5023 North"| "7236 20 East' || 5 i T T

| "1008" | ™" |"Well"| ™| "30 5145 North"| '7242 3 East"| " cle A : | € D | :
| "1009" | " |"Well"| ""| "30 53 46 North"| "7242 9 East"| "
| "101" || "Well" |""| "31 22 27 Nerth" | *73 19 37 East"| "
| 1010" || "well” || 30 5245 Nortn”| 72414 East'| "] rgamizarion Fracion  Frarion fame prinary Type Feconiery Tve |4
| “1012" | |"Weell"| **| "30 5242 North”| '7242 58 East" || | [Tuasu 2L

| "1012 | |"Well”| ™| "30 55 15 North"| "7284 8 East"| "] | [roacoes 5

| "1013" | |"weell"| ™| "30 56 37 North"| "7244 37 East" || froacuea a1l

| “1014" | |"Well"| ""| "30 5248 North”| 7237 58 East" || &1
| “1015" | |"well"| **| *30 53 54 North"| *72 38 19 East" | |

| “1016" | |"Wwell"| | "30 53 58 North" | "72 39 36 East" || [Cconcel J [ <pek | [z ) [ s |
[ “1017| " |"well"| **| "30 5241 North"| 7233 14 East" | SUBE T 7205 T T T T T T T~ T

| "1018" | |"Well"| ""| "30 54 32 North”| "7241 9 East"| "30.91"| “72.69"| "*| | ||| | | **

From: infatrek.er.usgs.gov

=

31828 Norf

|y \Whiefies fom the Intemet can be useful, some fls can poterially
i yout cormpuler. I you do not st the saurce, do not open or
save this e, What's the risk?

EEE

3050 10 N
08140t | 724311East | 3085 | 7272
30538Noh | 72445East | 3089 | 7273
| 305058Noth | 723857 East | 3085 | 7265
30513Noh | 724085 East | 3085 | 7268
305159 Noth | 72388East | 3087 | 7264
| 30519North | 7237 16 East | 3085 | 7262

e

o |~

(@) Press F1 for more heip.
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Data greview

Organization Station 1D Staﬁon Nz Primary Ty Seconﬁar\. Latitude Lon.gi.tude. DecimaIDn. DecimalD: Elev-ation [ Pravince

IWAGUGA 1 well 31828N0o731815E: 31.14 73.3
IWAGUGA 10 Well 31223 No73 948 Ea: 31.04 73.16
IWAGUGA 100 well 312238N731727E: 31.37 73.29
IWAGUGA 1000 Well 305010 N 724414 E 30.84 72.74
IWAGUGA well 30514N0724311E: 30.85 7272
IWAGUGA well 30538No72445Ea: 30.89 72.73

| “1019" " |"well"| ""| "30 55 16 North"| "7242 14 East" | "30.92" |"72.7"| """ |"" ™" |""|""| ™| "* i
R R T e T et e T o e g IWAGUGA ) well 305058N723857E  30.85 72.65
IWAGUGA]| "1020" |""|"Well"| ""| "30 56 25 North"|"7242 32 East" |"30.94" ["72.70" | ™" |""|""| """ "™ |"™" IWAG-UGA WE" 30 51 3 NCI ?2 40 55 EE 30 BS ?2 63

UGA]| "1021" | " |"Well"| ""| "30 54 45 North"|"7240 2 East"| "30.91" | "72.67"| ™| ™" ™" |""|""| "] """ = <

| "1022"|"™"|"Well"| ™| "30 56 14 North"| "7241 6 East”| "30.94"| "72.68"| ™| ™" || ™" || ™| ™| ™" IWAGUGA well 305159 N 72388 Ea¢ 30.87 72.64

| "2023" || "Well"| ""| "31 56 15 North" | "7240 0 East"| "31.94"| "72.67"| " |™" ™" [""|""[ ™| ™| " )
1024 " |"well"| ™| "30 56 17 North" | 72 38 56 East” | 30.5a" | "72.65" | || | | [0 IWAGUGA well 30513N0723716E 30.85 72.62
1025 | |"well"| ™| "30 55 25 North" | 72 37 55 East” [ 30.52" | "72.63" [ ||| | | | [ IWAGUGA well 305023 N 72 36 20 E¢ 30.84 72,651
IWAGUGA well 305145 N 72423 Eas 30.86 72.7
4 IWAGUGA Well 305346 N 72429 Ea: 30.9 72.7
IWAGUGA well 3122237N731937E: 31.37 7333
IWAGUGA Well 305245 N 72414 Ea: 30.88 72.68
IWAGUGA well 305242 N 724258 E: 30.88 72.72
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Report export to KML

File Download

Do you want to open or save this file?
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Distribution of Specific

DNauctance 1N VVe
L, e e -.:— - |WaterﬂesearchfomgWoﬂd“”
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Pakistan National Water Database System
PAKWATERS V. 1.0

Home * Specific Conductance Distribution Chart

Cistribution of Specific Conductance in Wells B Ivaguga
W Pornwgl

Number of Wells

Specific Conductance




Example time-series graph
PAKWATERS &

Home » Characteristic Time Series Chart

Pakistan National Water Resources Database System

Characteristic Time Series Chart — displays all ofthe sampling results over time for one characteristic at cne station

Crganization |S1DA -vI
» Filter data — use Query Parameters located in the upper right hand corner of the page: Grganization. Project. Station and Project | LBOD vI
Characteristic in hierarchical order. The chart will automatically regenerate after each new filter entry is chosen.

Station | SIDHYD000001 x|

Characteristic | pH
Characteristic Time Series Chart
SIDA LBCD SIDHYDOOOODT pH, Maone
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Chart Data
SIDA LBOD SIODHYDO00001 | pH 03-SEP-06 75 Mane
SIDA LBOD SIDHYDO0000T | pH 01-0CT-06 76 Mane


















Motor blkes fohrhfamllles and constructlon
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The End

> Sandy Willlamson akwill@usgs.gov

> PS In the break ask me about

> Stream View — Contributed Photos linked
to stream reaches
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