Environmental Protection Report

MICRO LOW FLOWS AVERAGE AND
LOW FLOW ESTIMATION
IN THE SW REGION
VALIDATION OF VERSION 1.2 SOFTWARE

March 1992
WR/92/3
Water Resources Planning

NRA

National River.s Authority

C.V.M. Davies South West Region
Environmental Protection Manager



TEST TEAM (NRA)

Water Resources Planning

Dr. Robert Grew - Water Resources Hydrologist
Jennifer Tilley - Assistant Water Resources Hydrologist
Anita Higgins - Technical Assistant

Ruth Sainsbury - Temporary Technical Assistant

Information Technology

Dr. Neil Murdoch - Modelling Officer

ENVIRONMENT AGENCY

125207



CONTENTS

List of Symbols and Abbreviations

Summary

1 Introduction

2 Aim and Objectives of the Validation Study

2.1  Amm

2.2 Objectives

3 Attributes of the Micro Low Flow Software System Version 1.2

4 Validation Methodology

5 Results
5.1 Attributes
5.2 Errors
5.2.1 Data Base Content Errors
5.2.2 Data Base Retrieval Errors
5.3 Documentation

5.4 Software and Hardware Standards

6 General Software Recoanaendatians

6.1 Hardcopy Presentation
6.2 Menu Structure

6.3 Printing and Plotting

7 Conclusions

Appendices



List of Symbols and Abbreviations

AAY - Average Annual Yield

ﬁgFMAP - the natural mean daily flow at the same location as compensation
ows

ADFREC - recorded daily flow at the dam or maintained flow point

AE - Actual Evaporation

C.A — Catchment Area

cumecs - metres cubed per second

COMPCODE - the compensation code categorising the type of release policy

operated

FDC - flow duration curve

FFC - flow frequency curve

GHOST - Grouped Hydrology of Soil Types

HOST - Hydrology of Soil Types

HYA - Hydrometric Area

IH - Institute of Hydrology

km2 - sqguare kilometres

LID - Line ldentification Number

MF - Mean Flow

MLFs - Micro Low Flows

mm - millimetres

MSDOS - Microsoft Disk Operating System

NGR - National Grid Reference

NRA SW - National Rivers Authority South West Region

PCDOS - Personal Computer Disk Operating System

PE - Potential Evaporation

Q50(10) - 50 percentile exceedance (median) flow of 10 day duration

Q50(1) - 50 percentile exceedance (median) flow of 1 day duration

Q95(10) - 95 percentile exceedance flow of 10 day duration

Q5(1) - 95 percentile exceedance flow of 1 day duration

r - Adjustment factor for the estimation of actual evaporation

SAAR - Standard period (1941 - 1970) Average Annual Rainfall

SGL - Simple Graphics Library



SUMMARY

Micro Low Flows 1is a computer based software system developed by the
Institute of Hydrology for estimating theoretical flow statistics for
individual river reaches. A second version, Version 1.2 was installed at NRA
SW on August 12th 1991 and subjected to a series of tests, designed to
identify errors, limitations and possible iIngarovements.

Several of the errors reported to the Institute of Hydrology have already
been corrected iIn updates to Version 1.2 received during the validation

period.

It is hoped that several of the recommendations outlined iIn section 6 of this
document will be incorporated into Version 1.3.

Overall, the system is relatively easy to use and will improve the support
provided by Water Resources Planning to achieve various corporate targets. -



MICRO LOW FLOWS AVERAGE AND LOW FLOW ESTIMATION IN THE SW REGION

VALIDATION OF VERSION 1.2 SOFTWARE

1. Introduction.

The Micro Low Flows system (MLFS) is a PC based software package for the
rapid and repeatable estimation of theoretical flow statistics for individual
river reaches.

The Beta version 1.2 of the Micro Low Flows software system was supplied to
NRA SW on 12/8/91. Version 1.2 contains all the facilities of Version 1.1
plus several additional features (for detailed results of testing of Version
1.1 please refer to document *"Micro Low Flows Average and Low Flow Estimation
in the South West Region, Validation of Version 1.1 software'™). NRA SW
formally undertook to test and report on Version 1.2. This report summarises
the results of these tests.

Errors were reported to the Institute of Hydrology on 19/8/91 and 28/8/91. IH
updated the package on 12/9/91 and 11/10/91.

2. Aim and Objectives of the Validation Study

2.1 Aim

To assess the performance of the software system, associated documentation
and installation instructions and recommend developments of the software
system for Release 1.3.

2.2 Objectives

a. To determine whether the MLFs system corresponds to that described in the
document entitled "Purchase, Maintenance and Development Contract for
Institute of Hydrology MICRO LCW FLOWS - NETWORK (Release 1.3) Software"
(January 1991).

b. To identify errors and where possible determine their cause.

c. To i1dentify the limits of the software system.

d. To determine whether Version 1.2 is an improvement upon Version 1.1 of the
Micro Low Flows software system.



3. Attributes of the Micro Low Flows Software System Version 1.2.

In the "Purchase, Maintenance and Development Contract”, IH undertakes to
supply Micro Low Flows Version 1.2 with all the facilities present in Version
1.1 plus the following extra facilities:

a) The ability to calculate a flow duration curve.

b) A value of the flow for a specified exceedance percentile.

c©) A value for the exceedance percentile for a specified flow.

d) An estimate of the confidence iIn the calculated values of MF, Q95 and Q50.
e) A fuller help facility

T) The capability to specify which combination of attributes are presented iIn

the display panel. (This will be restricted to the deletion and printing
of attributes within the display panel).

4. Validation Methodology.

Basically the testing procedure followed during the validation of Version
1.1 was repeated for Version 1.2 with some new tests to cover the extra
facilities of this version. The scheduled tests are detailed in Appendix 1.

The fTirst update was received before the completion of all the scheduled
tests. Tests 5-10 had not been completed. One test, Test 2 was therefore
repeated for another river name iIn each hydrometric area. Tests 5 to 10 were
then completed and tests 2 and 10 were repeated again after the second
update.

The user guide for Version 1.2 was checked for accuracy and then assessed as
an aid for the inexperienced user, someone who had no previous experience of
the system (Ruth Sainsbury).

5. Results.

The results of tests in which no errors were encountered were recorded on
comment sheets and are documented separately (available on request from Water
Resources Planning).



5.1 Attributes.

The system contains all the content, retrieval, output facilities,
documentation and software as outlined in the Contract (available on request
from Water Resources Planning).

5.2 Errors

The error classification scheme used was the sare as that for Version 1.1.
For example error classification A refers to problems which cause an
irrecoverable failure e.g requiring re-booting the system. Error
classification B refers to problems which prevent work in a particular area,
e.g the inability to use a major facility. For more details of the error
classification scheme please refer to document "Micro Low Flows Average and
Low Flow Estimation in the South West Region, Validation of Version 1.1
software."

5.2.1 Data Base Content Errors.

a) The evaporation figures in the original copy of Version 1.2 were Potential
Evaporation and not Actual evaporation as displayed. These were changed to
actual evaporation by the first update. See Appendix 2.

b) The response "n.a" (not applicable/available) for Q95 when GHOST is zero
should read 0.000 as in the overlay maps and tables. This was corrected by
the first update. See Appendix 3.

¢) The value for Actual Evaporation for LID 12890 was given as "n.a" in the
original copy of Version 1.2. This was corrected by the first update and
flow figures have now been calculated for this stretch. See Appendix 4.

d) Essentially Micro Low Flows estimates catchment area by allocating 0.25km2
grid squares to the nearest river reach. Despite modifications to the
methodology in Version 1.2 many of the catchment area estimates found to
differ significantly from planimetered values in Version 1.1 were still in
error iIn Version 1.2. See Appendix 5. (For more details please refer to
document "‘Micro Low Flows Average and Low Flow Estimation in the South
West Region, Validation of Version 1.1 software'.)

The error, usually overestimation, is largely physically based being
worst iIn catchments that have been Impacted by extensive clay workings. In
these cases 1t is difficult to accurately measure catchment area and the
results of the planimeter and from Version 1.2 may both be incorrect.

e) In HYA 50 there are two different sets of information relating to Vellake
Gauging Station. There should only be one. See Appendix 6.



T) One of the river names given for hydrometric area 46 is spelt wrongly. The
river name should read "South Milton®™ and not "South Hutonf. See Appendix
7.

g) Several of the error estimates are given as 'n.a’, 0.000 or *****_ These
should be corrected by Version 1.3. See Appendix 8.

h) The flow values generated from the flow duration curve using the
exceedance percentile option are only given to two decimal places instead
of three. This error was corrected by the second update. See Appendix 9.

1) In some cases the value for Q95 is given as -0.000. See Appendix 10.

5.2.2 Data Base Retrieval Errors.

a) Incorrect entry by NGR. This was also reported as an error with Version
1.1. Despite using the NGR previously supplied, MLFs identified a
different river stretch. This problem appears to have been corrected by
the first update.-See Appendix 11.

b) In the original copy of Version 1.2 it was not possible to enter HYAs 45
-49 using the NGR entry facility. This was corrected by the first update.
See Appendix 12.

5.3 Documentation.

Four copies of the User guide were supplied by IH with the original copy of
Version 1.2.

The worked example in the User Guide is useful and easy to follow. However at
some points the text does not correspond with the menu tree iIn Figure 2.1.
See Appendix 13.

For example after printing upstream reservoirs the guide states that the
user is returned to menu lib, he is actually returned to menu 8. The menu
tree is very confusing and difficult for the inexperienced user to follow.

Also, when the user chooses to print stretch values there are several
printing options which allow different combinations of estimates to appear on
the hardcopy. This menu is not included In the menu tree or explained in the
text.



5.4 Software and Hardware Standards

The required software and hardware standards were specified in the MLFs
contract in sections 1.3 and 1.4 respectively, thde source code, graphics
language, operating system, menu handling, machine requirements and hardcopy
output are the same as those described iIn section 5.4 of the report
"Validation of Version 1.1 software™.

6. General Software Reccranendations.

6.1 Hardcopy Presentation.

As stated iIn the report on Version 1.1 of Micro Low Flows the following
recommendations would improve the hardcopy presentation of statistics;

a. highlighting different sections, either in bold or by boxing sections (for
example a box around the stretch estimates and a border around the
notepad)

b. the addition of a zero in front of figures <1

c. changing the symbol that highlights the appropriate river stretch shown in
black and white printouts of networks froma * to a "solid symbol*

d. preventing printed information associated with one river reach being split
over two pages.

6.2 Menu Structure.

An inexperienced user may have difficulty iIn identifying the correct way to
leave the system once they have reached Menu 8. We therefore recommended
that the option to "Finish Hydrometric Area” should be transferred from Menu
9a and included as an extra option in Menu 8. See Appendix 13.

6.3 Printing and Plotting.

a. From the HP7475A plotter option in Menu 1 we would like the ability to
select fTiles and determine the order of plotting from a list of file
names.

b. When Micro Low Flows is actually used to supply theoretical flow
statistics, we will need to generate plots on the laser jet without leaving



the system. We therefore recommend that the laserjet plot option is
included in Menu lib.

c. We also recommend that an option to plot the flow duration curve is
included in Menu 12b.

d. When using the flow duration curve option it would be very useful if the
box containing the exceedance percentile and flow or the flow and
exceedance percentile was printed next to the hardcopy plot of the flow
duration curve, underneath the low flow estimates.

e. The printing option "Print Location Only” should be replaced with an
option "Print Standard Statistics”. This option would include the
combination of statistics that our "customers®™ usually require (i.e
Easting, Northing, LID, Area, MF, Q95 and Q50).

T. The printing option "Print No Estimates" is misleading and needs to be
replaced by another title such as "Print Other Information™.

g- As they stand, the sub-catchment boundaries within the Hydrometric Area
are not particularly useful. It would be better if these boundaries were
based on our licensing sub-catchments.

h. Six figure grid references are used throughout NRA SW with-the-appropriate
two letter prefix (eg SX). The one digit prefix generated by Micro Low
Flows is confusing. It would be less confusing iIf the one digit prefix
shown on the display and on the hardcopy printout was smaller than the
other numbers.

7. Conclusion

As well as the features of version 1.1, Version 1.2 contains several extra
facilities as described iIn the document '"Purchase, Maintenance and

Development contract for Institute of Hydrology MICRO LONW FLOWS - NETWORK
(Release 1.3) Software™.

Most errors reported during the validation period, Phase 2, have already been
corrected by the two updates to Version 1.2. IH have a commitment to correct
any outstanding A and B errors before the release of Version 1.3.

Overall Version 1.2 was considered to be an improvement over the Beta Version
141.

Phase 2 of the MLFs testing is now complete. Phase 3 will begin after the
release of Version 1.3 (nhow installed).
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APPENDIX X

SCHEDULED TESTS
INTEGRATED TESTS PHASE 1

TEST NO. PURPOSE
TESTER DATE

To familiarise the user with the system and its main

features.

COMMENT

2a To test basic menu structure? river name entry, mouse
and print facilities.

2b To test basic menu structure; LID entry and print
facilities.

2c To test basic menu structure; NGR entry and print

facilities.

Tests 2a -c are completed as a package using the same river reach. This
package should be repeated for a reach in each hydrometric area.

TESTER DATE COMMENT TESTER DATE COMMENT
2a-CcHYA45 2a-cHYA46
2a-cHYA47 2a-cHYA48
2a-cHYA49 2a—CcHYASO
2a-cHYA51
3 To test data content? river name entry and

the multiple print facility.

Test 3 should be repeated for a named river catchment in each hydrometric
area. Compare the downloaded print with listings derived from the tables.

Choose the River Tavy iIn hydrometric area 47 and smaller named rivers in the
other areas.

TESTER DATE COMMENT TESTER DATE COMMENT
3HYA45 3HYA46
3HYA4T7 3HYA48
3HYA49 3HYAS0

3HY51



da To test data content; the notepad and print facilities.
Use river name and mouse to identify reach.

4b To test notepad recall and printing facilities. Use LID
to identify reach used in 4a.

4c To test notepad recall and printing facilities. Use NGR
to identify reach used in 4a.

4d To test notepad editing facilities. Repeat 4b and c
editing the notepad prior to printing.

Tests 4a-d are completed as a package using the same river reach. The package
is completed in each hydrometric area. Are the printed notepads identical to
those shown on the screen? Has the information been saved correctly?

TESTER DATE COMMENT TESTER DATE COMMENT
da-dH¥A45 4a-dHYA46
da-dHYA47 4a-dHYA48
4a-dHYA49 4a-dHYAS50
4a-dHYA51
5 To determine whether errors associated with the use

of the maps and tables or Version 1.1 of Micro Low
Flows are also present in Version 1.2.

LID NO COMMENT TESTER DATE

In most instances i1t should be possible to access data using the LID and the
route described iIn test 2b.



UNIT TESTS PHASE 1
Using a route described above.

6 Do we have a complete list of river names? Check with our listings.

TESTER  DATE COMMENT

7 How much information will the notepad hold/print?

TESTER DATE COMMENT

8 How many times can the zoom in facility be used?

TESTER  DATE COMMENT

9 What happens if a grid reference is entered that is not on a watercourse?

TESTER DATE COMMENT

10 Do the values generated for a specified flow or exceedance percentile
correspond to the flow duration curve showmn? Is the flow duration curve
correct?

TESTER DATE COMMENT



AWKn>1>c ot

MICRO DOW FLOWS ERROR REPORT
Ref. No. » Version No. 1 5t

f —

PC No. 37M1/N Date 3\l sK.
Identified during test? Yes_ " No
If Yes, Test No. V

Name of tester_

Sunmary of problem

n aA~cxo /Uxo Fboi
Poiic > < 2 MockMsis M exc h-xixd por<_
LOUa ~ cyj-en A

N->o/pev-"ov oGS>S

Impact Assessment (circle as appropriate)
A B C D F

Reported to IoH (Al A, B & C errors)

Date |£ ] 1991 Mode J\<XALCA . Sign JA LW
Reply
Date  \d&>\\1 1991 Mode /Hc«-U Sign f\ Luvran -

Please refer to accompanying notes when completing this form



MICRO I FLOWS ERROR REPORT

Ref. No. S Version No. |'Q
PC No. Date
Identified during test? Yes No

If Yes, Test No. S'

Name of tester Tt

Summary of problem

0 "\ -VWa c™"Ci3<. Wb
O Co CEFtS -0 cX-0 ~ A

1eaN  j—or"  QossClI<gf: & \Qiis<«”\ | "3
Ve/s;cx™ 1 a also Qu”~es +us. re_Qp3tae. <Jc*-

Q SO , >0 MOt £CVT--eCxl

Impact Assessment (circle as appropriate)
A B () D E F

Reported to loH (AlIl A, B & C errors)

Date 3-S\d \ 1991 Mode 1Arx”V SigriA™L
Reply
Date 13-\ %A 1991 Mode FAXLj - Sign /\.

Please refer to accompanying notes when completing this form



MICRO LOW FLOWS ERROR REPORT

Ref. No. 5 Version No. \ X .
FC. No._3lux” Date

Identified during test? Yes

If Yes, Test No. N7

Name of tester ft M(G-G

Sumnary of problem

| v A-€.cx

indlnnr<m irfntifrffitnivrtniin ft[

H-

No

f\ CLt" WA 23~ porcdtve\  (uilCcU ~

Ck™r N 0. . <XvH”ov~/r~n oj-eix
COvcA OUoi*b \XCM joj (b Ck>G

<AojJur 1010 y QAMI-ST

(XMOI Q7SO CXMi OXCo

Impact Assessment (circle as appropriate)

Reported to loH {All A, B & C errors)

Date M M ~ 1991 Mode

Reply

Cen€Lk«d tJ *KN «*pciAfcs*
Date 1991 Mode

Please refer to accompanying notes when

Sign A-

Viex™b™Mv. FX

Sign A*. 1. K»cpkL*>>"

completing this form

Te

Ch0 V. X



COMMENT SHEET

(To be fTilled in following the successful completion of a scheduled test.
Please use separate error reporting form for specific errors/problems.)

PC No. MICRO LOW FLOWS VERSION No. DATE

TEST NO. €jp)ovdleo”.

COMMENT

eg- Test ran smoothly.
Results shown in maps and tables incorrect.
Found the testing instructions difficult to follow.

>
I
o

oMjci No*~ a. e CLo

cyzNji_X<\JCXLsE (Vv C\ oc;c_c\-Sr<x/v-

V/exUNS AALOA QCT o™Mi QSo

U>ej~C cxJ”™o ~"oJEA .

I Zx”™ "~co>b +u_& 00-\0o0-0 H}uJCXUl
OYAVAA mdh »S CoWMa&JK _ $6 0 ) ~B0-0
h - M 44-N  oxd\NYept N o_o a™i/"afoubg-ol

SIGNATURE p, ,1 R .Xpj~



Version- 1.1 - testing reply of n.a

{Easting 2126
Estimates at {Northing 523

{Line ID (LID) 12890
Catchment area (sq km) n.a.
Average annual rainfall (mm)
Average potential evaporation (mm)
GHOST .000
eAverage daily flow (cumecs) n.a.
Q95 (cumecs) n.a.
Q50 (cumecs) n.a.
Version 1.2 - testing evaporation

{Easting 2126
Estimates at {Northing 0523

{Line ID (LID) 12890
Catchment area (sq km) 2.75
SAAR (1941-1970) (mm/yr) 1003
Actual annual evaporation (mm/yr) 560
GHOST (& mean daily flow) 10.000
Mean daily flow (cumecs) .040e= .007
Q95 (cumecs) - .004e=~.002

Q50 (cumecs) .027e= .005



A-ppe*5s>'X §"

MICRO LOW FLOWS ERROR REPORT

Ref. No. " Version No. 13
PC NO. N Pate
Identified during test? Yes N No

If Yes, Test No. b~

Name of tester . HUG-Cr

sumnary of problem

AMjjAxckX  cologo ¢V cl hl cohcU*™WAIiI/OtL o m
p PeA\<CxA3VA 07>Q Ti2AtA>"oot=ejd  ~ BEINKE A *1.

"OCULaaj”r QMR FOX M *on "e2 "Xot

cWo”™o™Ni -Kag_ o”Qje™""K*"wxKo”™ Wxo “erecx”eci

(s&CL c™W*G.c™cLci <2Mha>"ksit)

Impact Assessment (circle as appropriate)
A B

Reported to IoH (Al A, B & C errors)

Date f £ \%\ 1991 Mode Mj " r i Signft
Reply
Date 1991 Mode Sign

Please refer to accompanying notes when completing this form



hya48 - incorrect catchment area

EEasting 1557
Estimates at {Northing 0281

{Line 1D (LID) 20925
Catchment area (sq km) 4.50
SAAR (1941-1970) (mm/yr) 920
Actual annual evaporation (mm/yr) 553
GHOST (U mean daily flow) 23.638
-Mean daily flow (cumecs) .055e= .012
Q95 (cumecs) .013e= .004
Q50 (cumecs) .038e= .008

/O



/"PDQOOa. fe

MICRO LOW FLOWS ERROR REPORT

Ref. No. Version No. 13
PC No. Date 3. °~
Identified during test? Yes No

If Yes, Test No.

Name of tester M=

Summary of problem N/"~AXeJce.

TWhre cox” CSOXX \J<cxke  oeHv
CAN-er€A> exb o”ck clor.cce-/\N IYA\QJVt-0
NLCCVTO*, ™ —o~Jid hp~ |

ICIUINX cJ-C*X>e MJjct o™-c:  CXS™X w ro* “~vove 0/v
S>V>c~eW (X™-cK p*~"S5 o /- / n t™Myx cUco”™-  prEAAV>-AN
CEXKAON QCXAXXAWA  ADOMEVONTX pOwViX\ A dMNILOjAONCET s
-VA-D-T-G- /Xj™n 0 (X.VxJ"S CcV 47N JK t -S"0v-0 'N

Impact Assessment (circle as appropriate)

A B C an E F

Reported to IoH (All A, B & C errors)

Date 1991 mode fPATY i sign & 4

Reply

Date A\™u | 1991 ModeP U g Njb. Sign ~.1U VW L o

Please refer to accompanying notes when completing this form



Vellake Gauging Station

{Easting 2559
Estimates at {Northing 0902

{Line ID (LID) 23173
Catchment area (sq km) 13.75
SAAR (1941-1970) (mm/yr) 2192
Actual annual evaporation (mm/yr) 452
GHOST (% mean daily flow) 19.196
Mean daily flow (cumecs) .759e= .037
Q95 (cumecs) .139%9e= .031
Q50 (cumecs) .444e= .031

Vellake Gauging Station

Gauging station: West Okement at Vellake
Description:

Number 50005
Easting 25157
Northing 0903
Start year of flow record 19 75
End year of flow record* " 1987
Area (sq- km.) 13.300
Mean daily fTlow (cumecs) .679

Q95(@) (cumecs)
Q50(1) (cumecs)

Vellake Gauging Station

Gauging station: West Okement at Vellake
Description:

Number 50802
Easting 2557
Northing 0903
Start year of flow record 1976
End year of flow record 1989
Area (sq. km.) 13.300
Mean daily flow (cumecs) .678

Q95(1) (cumecs)
Q50(@) (cumecs)

Vel lake Gauging Station

Vellake Gauging Station

Gauging station: West Okement at Vellake
Description:

Number 50005
Easting 2557
Northing 0903
Start year of flow record 1975
End year of flow record 1987
Area (sq. km.) 13.300
Mean daily flow (cumecs) .679

Q95@) (cumecs)



MICRO LCW F3XIWS ERROR REPORT

Ref. No. Q_ Version No. |.p
PC No. Date
Identified during test? Yes N No

IT Yes, Test No.

Name of tester

Summary of problem

NRA

ivjf/ortsi/ 72UTM Authority

South WFiIf Regiion

rv UNC~cvxjOi-HnLCr ¢*Q cx  UX& £0>X3 r

V-0 SoocVU Moj Fvv *"VYWA>  sUo~xd SoOMNH~
Inpact Assessment (circle as appropriate)

B

Reported to IoH (AlIl A, B & C errors)
Date 111>Hj1991 Mode- M & J Sign ft.CM.~wOs
Reply
Date <3\\u | 1991 Mode sign

Please refer to accompanying notes when completing this form

Manley House

Kesiiel Way

{xeler

Devon

£X2 710

lei £*efe» (0392) 444000
for: (0397) 444738

/HXJL-tcwv



MICRO LOW FLOWS ERROR REPORT

Ref. No. IQ Version No. lefl.

PC NO. 3ftM Date \&)" hi
Identified during test? Yes No

If Yes, Test No.

Name of tester H\GGri”"s .

Summary of problem

*sowao-00O0O, N _ck or

Impact Assessment (circle as appropriate)
A B C (£) E F

Reported to loH (AIl A, B & C errors)

Date <20|™] 1991 Mode /MjU Sign ft
Reply
Date - 1991 ModeM~uA- Sign

Please refer to accompanying notes when completing this form



Testing error bands

{Easting 2462
Estimates at {Northing 1448

{Line ID (LID) 15837
Catchment area (sq km) .75
SAAR (1941-1970) (mm/yr) 1000
Actual annual evaporation (mm/yr) 519
GHOST (& mean daily flow) 10.000
Mean daily flow (cumecs) .011e= .002
Q95 (cumecs) .001le= .000
Q50 (cumecs) .008e= .001

Testing error bands 2

{Easting 2890
Estimates at {Northing 0677

{Line ID (LID) 9409
Catchment area (sq km) .50
SAAR (1941-1970) (mm/yr) 1023
Actual annual evaporation (mm/yr) 543
GHOST (% mean daily flow) 31.000
Mean daily flow (cumecs) 008e= n.a.
Q95 (cumecs) 002e=*****

Q50 (cumecs) 005e=*****



MICRO LOW FLONS ERROR REPORT

Ref. No.\\ Version No. 1 -

PCN o D a t e _

Identified during test? Yes No

IT Yes, Test No.

Name of tester HI&CrINiS.

Surmary of problem

uD E xjl NG,
TLoO Q)*S VO 00 0-ocrt.
W Ua/\ A-loo duuToJoUDA”. Cjlx/VC n cSz~A" Tk (@(J~o00
Joe °* e.xceAdLPs-~cjL , -Wa **>ovjUL>a
oWho-i>s«d. - 0,°" _ —uUa <5 a-p-e”VvVe/«hho™
* * A *+ VANEVAN N
8"§ r} 9 Q.91 « Q nof<hb
OW-e* MpM 0-0; ™0 g”> €xcQjedL™ACA~ »e c$)No*E.
Pl \to < /15 CloJMA. to —fuOs duLc*>\Uti) ckFikCAS -
Impact Assessment (circte®as appropriate) *
Reported to IoH (All A, B & C errors)
pate <0 191  MdeMaU. Sign AL
Reply
Date <Mvo] 1991 ModeM-ol i Sign £,<

Please refer to accompanying notes when completing this form



Estimated Plow duration curve

Flow Duration Curves bestirv

0 Easting 2981
Northing 1336
flF (cumecs) .071
095(1) (cumecs) .007

LB

Q50(1) (cumecs) .04-6

©anogoal
' 8§19°8°cB 28

Percentage of time discharge exceeded



MICRO DOW FDOWS ERROR REPORT

Ref. No/™ . Version No. (3 Opé&cule 3>n
rc No- 3felm. Date
Identified during test? Yes No

IT Yes, Test No.

Name of tester A wtGGi<os-

Summary of problem

"t'W  \JCjUuu> -0

Inpact Assessment (circle as appropriate)

A B Q D

Reported to loH (AlIl A, B & C errors)

Date  3_£\\1Q.\1991 Node M a I i
Reply
03,10 3a]iv]1991 Mode P ljyh

Please refer to accompanying notes when completing this form

0O 00O

Sign A.

T*PPeN35>*X

<0



Negative Q95 value

{Easting 2002
Estimates at {Northing 0594

{Line ID (LID) 12748
Catchment area (sq km) 1.50
SAAR (1941-1970) (mm/yr) 1390
Actual annual evaporation (mm/yr) 513
GHOST (& mean daily fTlow) .000
Mean daily fTlow (cumecs) .042e= .004
Q95 (cumecs) -.000e= n.a.
Q50 (cumecs) ,01l7e= n.a.

Negative Q95 value

{Easting 2464
Estimates at {Northing 0578

{Line 1D (LID) 9838
Catchment area (sq km) 1.75
SAAR (1941-1970) (mm/yr) 1042
Actual annual evaporation (mm/yr) 552
GHOST (% mean daily flow) -000
Mean daily flow (cumecs) .027e= .005
Q95 (cumecs) -,000e= n.a.

Q50 (cumecs) .012e= n.a.



APP€tcra*x

MICRO LOW FLOWS ERROR REPORT

Ref. No. % Version No. ] 3L

PC no. Date gq |gfci

Identified during test? Yes No
IT Yes, Test No. 9, ,

Name OF tester A

Summary of problem

Ai> 1-0LVK  "Jers\ON *el CIN\V3 r

6o~ AVMCSO ~o 0
R X pc™MojoJtoa  Sfortel” r*Wo "JcOren
pM ck s-W-ebcU

Intact Assessment (circle as appropriate)

<0 D

Reported to IoH (All A, B & C errors)

Pc iderc~. cvcod  £an 1 (

Date 1991 Mode Sign A LHrc”p ™
Reply

Date ut|™M1991 Mode)Mjjud . Sign A ~

Please refer to accompanying notes when completing this form



MICRO LOW FDOWS ERROR REPORT

Ref. No. \ _ Version No. 1 2.
PC No. ~gj/v\ Date lgt
Identified during test? Yes No

If Yes, Test No. 3 c HVA US

Name of tester T\ . M\GG»rOS

Summary of problem
O\CFi_ KjJi  C-V/s™* Vo ~“ro™-v JoC.txAsV\ Ujoo bgAfAv S&jlLect™oN

CAr N Not poe-~v\=Ui. bo b> N)G*£
'TVic SC_r-etL" alo Abr~rcct- N U\wCh co”o*
S CUoi. v—CE J- M\ VAN /t
SXovaS to Vo2 N\ C.CX03- X.U LM OMASIV e .
QJ-ecx” u_ s - -) N IN =V qj“"xq
oMck "EP
Inpact Assessment (circle as appropriate)
A (b) C D E F
Reported to loH (All A, B & C errors)
Date % 11991 Mode PUp~. Sign A\ \
Reply
Date i13\c\] 1991 Modgkaflo SignA

Please refer to accompanying notes when completing this form



MENU TREE FOR MICRO LOW FLOWS  V 1.2

DISPLAY A DIFFERENT AREA
SELECT A STRETCH

finish hydrometric area

ZOOM IN (WITH STRETCHES)

—1p>

ROAM AROUND NETWORK
MORE ON CURRENT STRETCH

HARD COPY OUTPUT
8

FINISH HYDROMETRIC AREA

CHOOSE ANOTHER STRETCH
ZOOM IN (WITH STRETCHES) ifc
ZOOM OUT TO PRE ZOOM IN STATEifc
CLIMB FROM CURRENT STRETCH fk

REPLOT ORIGINQAL BO UNDARIES fL
d

>

RETURN TO CALLING PROGRW-*

fnp FINISH CURRENT DISPLAY k-
%ENAT#?SE DISPLAY STRETCH ESTIMATES QUEUE FOR PLOTS
STRETCH FLOW DURATION CURVE

NEXT DISPLAY + EDIT NOTE PAD
ON THIS DISPLAY GAUGING STATION FINISH REQUESTS
STRETCH DISPLAY RESERVOIR GET EXCEEDANCE FROM FLOW |
PREVIOUS DISPLAY ABSTRACTIONS GET FLOW FROM EXCEEDANCE "1
PEATURE DISPLAY DISCHARGES 12
STRETCH U DISPLAY SPOT GAUGES

T3 10

<r

<« EXIT
SAME HYDROMETRIC AREA
NEW HYDROMETRIC AREA

EXIT
HYDROMETRIC AREA 45

HYDROMETR}%1 AREA 5]
— 4
FINISH HYDROMETRIC AREA

HYDROMETRIC AREA MAP
CLIMB FROM A LOCATION

EXIT

LOW FLOW ANALYSIS
OFFLINE PLOTS TO MP7475
/N OFFLINE PLOTS TO LASERJET

1

FINISH HYDROMETRIC AREA .
ZOOM IN (WITH STRETCHES)
Z00M OUT TO PRE ZOOM IN STATE
PLOT HYDROMETRIC AREA BOUNDARIES

FINISH HYDROMETRIC AREA

— INPUT NO — GAUGING STATION

> — INPUT LED — LINE ID
6 FIGHRE GRID GRID REFERENCE
« RIVER RAMES RIVER NAME
y \
\ FINISHED WITH THIS RIVER A

\/

* CHOOSE ANOTHER STRETCH
ZOOM IN (WITH STRETCHES)
Z00M.OUT TO PRE ZOOM IN STATE

CLIMB FROM SELECTED STRETCH
RESTORE INITIAL RIVER PLOT

%M

FINISH WITH THIS RIVER

CHOOSE A STRETCH
ZOOM IN (WITH STRETCHES)
Z00M OUT TO

PRE ZOOM IN STATE

RESTORL IN9ITIAL RIVER
C

_________ <

FINISH CURRENT HARD COPY
PRINT STRETCH VALUES
PRINT UPSTREAM ESTIMATES
PRINT UPSTREAM GAUGES
PRINT UPSTREAM RESERVOIRS

QUEUE FOR OFFLINE PLOT
11b

TITLE
AND
QUTPUT
DEVICE

FINISH CURRENT HARD COPY
PRINT STRETCH VALUES

QUEUE FOR OFFLINE PLOT
11a

TITLE —



