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A synoptic analogue model for QPF of river Sabarmati basin
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ABSTRACf . An attempt has been made to prepare a model for issuingsemiquantitative precipitation forecast for
riverSa bermati by synoptic analogue method. Themodelis basedon 10 years (1986-95)of data.TheQPFissuedby themodel
is verified with the WAR of years 1995 and 1996. The performance of model was good. nus model can be used confidently
for issue of QPF for Sabann.:1ti basin.
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I. Introduction

RiverSabarmati is oneof the majorwest flowing rivers
meeting the Arab ian Sea in Gulf of Cambay. It rises in the
Aravally hills at. latitude 200 40' N and longitude 730 2O'E
in Rajasthan at an elevati on of 762 m above msl. The river
flows throug h Rajasthan for about 48 km and through Gu­
jarat for 323 km length and then falls into Gulf of Cambay,
as shown in Fig.!. It has total catchment area of 21674 sq
km. The main tributary of river Sabarmati are Sei, Wakas,
Hamav, Hathmati and Watrak. Sabarmati basin is bounded
on the north and north east by Aravalli hills. on the east by
the ridge separating it from tJieMahi basin, on south by the
Gulf of Cambay and on the west by ridge separating it from
the basins of the rivers drain ing into Rann of Kutch and the
Gulf of Cambay. The average rainfall of the basin is 787.5
mm by the southwest (SW) monsoon which sets in by
middle of June withdraws by the last week of Septe mber.

In the present paper efforts have been made to identify
the var ious synoptic systems and their locati ons which are
acco untable for an weighted average rainfall in ranges II ­
25, 26·50, 5 1-100 and > 100 mm during SW monsoon
period in Sabarmati river basin . Arter condu cting the above
study for 10 year s a synoptic analogue QPF model is pre­
pared. Singh et al. (1995) did a similar study for river Pun
in Patna. La!et al. (1983) and Abbi et al. (1979) also studied
QPF by synoptic analogue method for Gomt i catchment and
Bhagirathi catchment respectively .
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2. Me thod and data

After analysing the synoptic conditions and their loca­
tion for a period of 10 years, following five meteorol ogical
subdivisions are considered influential in causing rain over
the basin .

(I ) West Madhya Pradesh and adjoin ing arca.

(2) Vidarbha and adjoinin g area.

(3) Eas t Rajasthan and adjoining area .

(4) Gujarat region and adjoinin g area.

(5) East Madhya Pradesh and adjoi ning area.

Sabarmati basin covers the (3) and (4) zones .

Synoptic sys tems responsible for active/vigorous mon­
soon conditions over theSabarmati catchment were identi­
fied and are given below:

S1: Cyclonic storm! deep depre ssion I depression

S2: Low pressure area I well marked low pressure area

S3: Upper air cyclonic circulation

S4: East West trough at mid tropospheri c level

Accord ing to above classification symbol Sij stands for
system Si situated at zone j. For example. S I I stands for
cyclonic storm or deep depression over west Madhya
Pradesh and adjoining area . Data under study has been used
from 15 June to 15 Octoberfor a period of 10 years ( 1986 ­
95). Synoptic situatio n based upon 0300 UTe surface and
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