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Outline

o Self introduction

o What is hydrology and hydrological cycle?

o Precipitation and its causes

o What is hydrological modelling?

o Datasets required for hydrological modelling

o Questions and Answers
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Self Introduction

o Belongs to Peshawar, KPK

o Bachelors (Civil Engineering) from UET Peshawar

o EMBA (Project Management) from Princeton University

o Post-graduate GIS and RS diploma from University of Peshawar

o PhD* in Water Resources and Climate Change from Cambridge, UK

o Worked at NESPAK, Irrigation, ADB, UET Peshawar, Engg Univ;
Gandhara, and University of Cambridge for more than 10 years

o Currently working at IASA, Austria

*Degree awaited
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Hydrology

The flow of water
across and through
near surface
environments

1. Surface water
hydrology

2. Groundwater
hydrology
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Hydrological Cycle
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Precipitation

* The most vital variable driving hydrologic
processes

 Formed by water vapor in the atmosphere

« As air cools its ability to ‘hold” water
decreases and some turns to liquid or ice
(snow)
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Frontal Convective

Warm moist air rises due to warming from solar
heated ground surface

Orographic
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Precipitation measurement

Non-Recording Gauges: Manually
Observed

* For 24-hour collection, a
standard rain gauge is typlcally
used. It consists of a 8” funnel
leading to a tube inside the

gage.

* The observer uses a ruler to
measure the depth of the water
In a small inner tube.

* In the winter, the small tube is
taken out, and snow falls directly
Into the large tube. Then, snow Is
melted down and poured into the
small tube to be measured.
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Precipitation gauges

Recording Gauges:

— Tipping Bucket: Automatically tips
when a certain amount of
precipitation accumulates inside of
It. Total precipitation is determined
by the number of tips.

— Weighing Gauge: Tall and typically
cone-shaped. It collects all types of
precipitation continuously into a
bucket. Its weight presses down on
a scale, and every 15 minutes, a
hole is punched in a ticker tape or a
marking is made on paper by pen
to record the bucket's weight. This
IS useful for hourly collections.
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Weather Station
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Evaporation & Transpiration

Evapotranspiration
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Plant Transpiration

Most water absorption occurs in upper half of root zone
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Annual Pan Evaporation in USA
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Evaporating playa lake with salts around margin,
eastern Washington
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Water balance of drainage basins

Net difference between precipitation and evaporation yields streamflow or
groundwater recharge

EmpatmnspimriunT Subbasin

Unﬂirf‘ R A
Streamflow
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Weather vs. Climate Patterns

« Weather (day to day) vs. climate (years-decades
and patterns)

« What are hydrologists most concerned with?
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 To simulate water
movement through a W%f
catchment from the point it U =
falls as rain until it enters o
the stream

« Solve water, mass and
energy balances,

« Hydrologic predications,
~lood forecasting, irrigation
planning and estimates of
climate change impacts on
river flows.
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Steps to Hydrologic Modeling

Delineate watershed

Obtain hydrologic and geographic data
Select modeling approach

Calibrate/Verifty model

Use model for assessment/prediction/design

Asif Khan (khana@iiasa.ac.at, ak736@cam.ac.uk , engrasif_civil@yahoo.com)



mailto:ak736@cam.ac.uk

River Discharge (m3/s)

Effects Of Basin Scale On The Hydrograph:
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Effects Of Basin Slope and Shape On The Hydrograph:
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Hydrographs are more peaked and floods
more abrupt in narrow, steep basins than
in equant, gently sloping basins.

River discharge increases with basin area. ;
Rivers rise and fall more slowly in large ;
basins than in small basins. :
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What Is a Watershed?

 Area that topographically contributes to the
drainage to a point of interest

Natural Watershed

T, Points of Interest
680

660

» Road crossing

« Stream gage
* Reservoir inlet
» Wastewater treatment plant

* Location of stream restoration
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Urban Watershed
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