RX B WL AL RS

hydrological monitoring technology and instruments

KA B % KA RX G 20 5% 7

Nanjing Research Institute of Hydrology and Water Conservation
Automation, Ministry of Water Resources, PRC

November 2022



» BUS Foreword

B ES 5 gy e

hydrological monitoring technology
—CONTENTS—

and instruments

IR EA LR
hydrological monitoring technology and instruments B ¥‘ﬁﬁﬁ EN ew development



5 NIHWA e
@/Simemo 1 BI5 Foreword
R IRE NI S,

Precipitation

1.1 7KX Hydrology

Evaporation 62%
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Hydrology refers to changes, movements and other phenomena M

of water in the nature. Now it generally refers to a discipline studying

the spatial and temporal distribution of water in the nature.

Hydrosphere
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Hydrological monitoring after the founding of the PRC
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After more than 70 years of hard work for continuous construction, renovation, improvement and
upgrading of hydrometric stations, China now has preliminarily established a hydrological station network
monitoring system with roughly reasonable spatial distribution and relatively complete monitoring items.
Hydrological monitoring is also in a stage of transitioning from traditional methods to modern methods, and a
hydrological monitoring system that combines stationed surveys, tour gauging, hydrological surveys, and
emergency monitoring has taken shape, and the level of modernization of hydrological monitoring has been

improved steadily.
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1.3 K EMAZ Content of hydrological monitoring
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Observe rivers, lakes, channels, reservoirs, water level, flow, water quality, water temperature, sediment, ice regime, underwater topography and

groundwater resources, as well as precipitation, evaporation, and soil moisture content, and conduct analysis and calculations

. ' \ ‘\u-‘ = ll/l.’ ‘
Rainfall : Water level N LF 7 —7 Flow




-0 LRI

2] A AR

hydrological monitoring technology
—CONTENTS—

and instruments

IR EA LR
hydrological monitoring technology and instruments B ¥‘ﬁﬁﬁ EN ew development



> NIHWA
2 Since1940
BRI IRSHE TN R AR

2 7](2}5;'}]“;5*&%% hydrological monitoring technology and instruments

2.1 K3 MERESR Hydrological monitoring sensor
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For many years, no exciting achievements in hydrological sensor technology have been made. Especially, the applications of advanced

technologies such as sound, light, electricity, radar and satellite remote sensing in hydrological monitoring are getting more backward, which will

certainly hold back the further development in the future.
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Adoption of domestic sensors

Float-type is dominant, supplemented by radar, ultrasonic and magnetostrictive
micro-float telemetering water level gauges, and the water level monitoring
technology by the image method is getting more mature.

Ultrasonic sounders are widely used

Flow rate is widely measured by propeller-type current meter and cup-type
current, and the flow rate and flow direction are generally measured by
electromagnetic flow direction meter, ADV, etc.

The hydraulic structure method and flow rate-area method are widely used for
flow testing, and the traditional current meter method is still used; the acoustic
time difference method flow measurement system, shore-based radar flow
measurement system, and image method flow measurement are gradually
popularized.

Tilting rain gauges are widely used
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2.1 7K3UEMHERESR (48) Hydrological monitoring sensor (continued)
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Adoption of domestic sensors
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Promote the application of telemetering evaporators, which can basically solve
the problem of continuous observation of evaporation between rains

Domestic or import assembled FDR sensors are used. The use of domestic TDR
has been gradually popularized.

The electrode method and optical method have been universally used in the
environmental protection sector. Some of the sensors adopting the chemical
method such as COD-Mn and NH3-N, which are used in water sources and water
functional areas, have been localized.

Cup anemometers and wind vane sensors are widely used, and ultrasonic wind
speed and direction sensors and integrated multi-parameter sensors are
gradually popularized

Vibration cylinder pressure sensors are used in a small number, while silicon
capacitive pressure sensors are widely used

Digital semiconductor thermometers
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2.2 f&7K¥5M Precipitation monitoring

ENWEIT

&4 XFmZ  Tilting rain gauge

&3+ XF\ (F) =+ Tilting rain (snow) gauge
#EXE® (F) =1 Weighing rain (snow) gauge
& 4% X & ¥ = 71 Portable photoelectric rain gauge s
AL (¥ A ES) Particle spectrometer (optical rain/ £ -
snow gauge) |

& X & = M &F % YiRadar surface rainfall measurement system <<F’¥7J‘2%’D“ |%) (GB/T 21978) ;
A 1.8 X ZERSE Tilting rainfall sensor

7 % 7 = T Acoustic rain gauge
2. %18 X @21+t Siphon rain gauge

# & X &L 2 1+ Wheel-type tilting rain gauge 3. 5B 2§ T8 i Snowme |t type rain and
ZEIHREITRAE Mobile rain gauge calibrat snow gauge

4. #r & X# =+t Weighing rain gauge
5.8 = 2 TCEM Rainfall display recorder
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2.2 B&IKY5 Precipitation monitoring
1, ARE R 'EZ A% : Development of weighing rain (snow) gauge

fRk: mENT . VLR, NRh, KBES (ARE) , FHEHRRELESRENGZFTIESF,
Solution: impact of ground vibration, sand dust, wind, data drift (self correction), real-time elimination of temperature drift and

pressure signal drift.
2, AR ETRE: AHRETHLBXSHEHNTHEH

Improvement of High Precision Rain Gauge

Development of siphon type high precision tipping bucket rain gauge for snow melting
BT AREARBELBREELS; LRARERCAARARREA “BR” &, s @+ ARt ERE; HPREMY
AAEHAIMIM/min @R T, XHIZFREK/LET2%URA
3. —HULAEEFFK
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2.3 7KHz%A4 water surface evaporation

> E601B 4= /£ /K & & & 2 E601B standard water surface :‘w m
o) W
eVapOrator s

> T 4220cm A A m@20cm evaporating dish

> Af B K _EiZE 5 7 & & Evaporator floating on water

R RKENE R B 22T &R
Schematic diagram of installation of
standayd water surface evaporator

Q \
"I' gsi?!
| 1
= : : : — SR AL b)20cm F 4% % I
/B T & o > o2 0 27K R
FRVE K E KR S K b 125 % & % Evaporator 20cm & 27 K m@20cm

Standard water surface evaporator floating on water evaporating dish
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Nanjing Research Institute of Hydrology and
Water Conservation Automation

K& B3 ARK

Automatic water surface evaporation

(R@RZALAAEY (SL630-2013)
Standard for Observations of Water Surface Evaporation

(SL630 -2013)

Outdoor case: containing a \
Liquid level measurement host (RTU) , a
measuring well communication module
(DTU), a battery, a charge
controller, and a water
supply tank

4

" FFH-1 telemetering water surface
evaporator

FFH1AZ A KB R RS

Rain gauge

E601B evaporator
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High precision automatic monitoring device for water surface evaporation in the whole process

v

D l% %".i ﬁ% '¥ﬁég*ﬁ-‘New indicators Of SVStem performance [|/|\‘|‘\||‘||\‘|l|l|‘i\| '|‘\|\ﬂ‘a|‘| '|‘\|||||\‘\‘|l|||‘||\ [T

1) 4% %% /7Resolution : 0.1mm
2) APRFREHBHE: 0.1%FS

Accuracy of make-up water flowmeter 0.1%FS

3) A EAPEH R BN E0.05%FS, % #%0.024mm
O BAERPARAERE BN R ERA

Solve the problem of inaccurate rainfall monitoring of evaporation pan during rainfall period

BORTAR—HK, EFHEL—&K., RN ELGHEINTIR—K
O «H‘?yﬁ’ ?iiiContinuous improvement
O # A FALF kIR E AR 8 3 B

Suitable for automatic monitoring of water surface evaporation in northern ice age

SHOT
EEEEEEEEEEEEEEE
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2.4 K5 Water level monitoring

1) {ARAZMMHLEY Standard for Water Level Observation
2) (REMZEAZE)D Instruments for Water-depth Measurement
(Hydrologic sounding rod, Acoustic sounder)

3) R ME Mm% sai% ALY  (Code for the Design of
Hydrological Monitoring Facilities. &7 & :  {KAZ WM -F & BHAARE)
merged with: Technical Standard for Stage Observation Platform (SL
384—2007)

4) (KizmeMEY (GB/T1182) Instruments for Stage
Measurement &.3&: 1.5 F XAKAz1. 2.8 /) XKAz . 3.5 KAz
v A4 FKR)

5) {Kizt=AREEERIE %) ) Calibration Method of Water
Level Gauge Test Equipment (GB/T 30952—2014)

ET |
S AR =

|
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2.4 K5 Water level monitoring

1 (%%'— j\i 1 ) /ﬁ—%ﬁ-;}:ﬂ;}ﬁg}%@% §§ 7](,{5_/%—@ §§ 1 Float type 1) Full-scale mechanical encoder water level sensor
2) NAoT 7]@%’&«%7 % I AL 52 7]4,{'7_,%@ % 2) Small full-scale optical shaft encoder water level sensor
2 E 77 i\ 1) = Fﬂ i\‘}}- 77 7J<’{.>z_/f%f‘§¥ §§ (%nk)\:i\‘) 2 Pressure type 1) Piezoresistive pressure water level sensor (input type)
2) %}}:&572 :3\‘/}- 77 7J('fl/f%f‘§§ % (%ni)\:i\‘) 2) Vibrating wire pressure water level sensor (input type)

3) Capacitive pressure water level sensor (input type)

3) WA XJE A KAlatg k& (FEAX)
4) B XE S KAz

3 ANMK AR B R AR
2) & A ARAZ

4) Bubble pressure water level gauge
3 Air-medium type 1) Ultrasonic water level gauge
2) Radar water level gauge

3)Laser water level gauge

3) '7%'(7]6 7J(/{l 1"’ 4) Acoustic water level gauge
4> )'3'5 iﬁi 7J(,{i1+ 5) Image-method staff gauge
5) /f% "‘7{:“ 7J<K 4 Liquid-medium type 1) Ultrasonic water level gauge
4 4&41\«%\ 1 ) ﬁﬁ ?‘Ei 7J<'{j- ﬁ' 5 Electronic staff gauge 1) Contact type electronic staff gauge
5 EE '% 7J<R 1 ) ﬁﬁ ,‘.J—.i :J»\ ‘% % 7J( R 2) Magnetostrictive electronic staff gauge

2) % it Ad 45 ¥, F K R
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2.4 7Kz 45i Water level monitoring

T — 3 Next R&D :

A AT A, BRI KA

High precision radar water level gauge

Video water level gauge (at night, in rain, etc.)

KAz EAZ: 0.5~35m; & : 0.002m;

K A £& 2 Pk :Long term stability

#) K 4% 3+ : Measuring method of inclination water level gauge
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2.5 BARIFIE, fissml e
Open channel flow rate and flow monitoring

RIE-BARERATNE

flow rate-area method

it
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|
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o  QUAE)=V(FHARE) *W(HTE) Q (flow) =V (average flow
¢ Voo BT & LR A Vmmmoooo-

W & 152 »F 7 There will be erosion and siltation on the cross section
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BFIREIRSHE TG ER
2 5.1 #ZhbzlimEE Mgz Contact type current monitoring device

(1) #F KRB (2) 7 % % 4% # iR R4 Acoustic Doppler
Rotating-element current meter current meter

/Jlbﬁ/mlj ® /& . - 0.001~4. 5m/s

Flow rate measuring range: 0. 001~4. 5m/s

# A X: 0.02m/s ~ 1m/s Cup type:

¥ X: 0.04m/s ~ 15m/s Propeller type

o # %: 0.0001m/s Resolution
sS&a ., O B FRMARRET1%,
o j@—-x,?_,__‘_ Accuracy: Measured flow rate 1%,

=3

T T
- +0.0025m/ “
= - — | | -
y - - K - — * S + Depth Reported
—_ o —_ - 1 By Sensor
L [T T T T R

b Osera: y + A z |||[|{ «—3— Sensor Location

—_ L J— — - epth s

- o s Distance Between

I Er.pa A z Sensor and
HEARL AL s ]

l River Bed
Cup type current meter 20 Ed

o IRt
TRS RS RS RS\ JPRS TTRS 7S TS
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2.5.1 EfpztiimE g Contact type current monitorin g device

Faraday nruplv. of Electromagnetic Induction.

(3) % 2% X RiE BLElectromagnetic current meter Magnei o ines ) \ N

h own in one plan; only =gy /" / \ 7
to avoid confusion EE IEY SRXAY A
The cle d I /1] 111 1| {1 £

clectromagnetic radiation | | 1] -
||| LAt
1 1 LA

pattern is typically "doughnut’

shaped | Electrodes Resulting induced
3595 1 N ) s 5 2 BRI = 4 > E o = 1 voltage between
WA RN AR TR RN ST mReg, T RARMNEKRSHFE I ] the electrodes

Water velocity

RARGYRIR . BT IRAEHIAE, HEMNETUEZRK, KR PR, LR 2K
H3. KA,

The electromagnetic current meter was developed based on Faraday's
law of electromagnetic induction. |t can be used to measure the flow
rate of water and a variety of conductive liquids. This type of
instrument can measure the speed in shallow water at a |low speed, and is

rarely affected by the water environment and water quality.

M2 0 E: AN E0.005m/s~10m/s (5 #FFE5mm/s) ;
M E A E: £1.0%FS;

Measuring range: Flow rate measurement 0.005m/s~10m/s (resolution
5mm/s);

Measuring accuracy: £ 1.0%FS;
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2.5.1 EfbzUiiEENIZ & Contact type current monitoring de

(4) ADGP
O ADCP: %% K-FADCP#= 4 E ADCP,

horizontal ADCP and vertical ADCP. AEHADCP : -::::'-'-:':-'-'-'-'-'-'-'-:'-'-'-'-
O &/ iEE: 0.1m/s SN, = R—

Mechanical current
meter

Minimum flow rate: 0.1m/s

T e | | e

W) FTmADCP  KFADCP
o Verticai ADCP Horizontal ADCP
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2.5.1 EfpztiimE g Contact type current monitoring device

(5) A2 &k B £ &Ultrasonic time difference method

O A2 5 f L& £k
Ultrasonic wireless time difference method
O A2 & A & £k
Ultrasonic time difference method
O =/ &A®&: 0. 1m/s. Minimum flow rate: 0.1m/s

N
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BFIREIRSHE TG ER
2.5.2 JEERILELENIZE Non-contact current monitoring device

(1) F# X & RN

Handheld electric wave current meter

FRAFAORE R %, THITATAMEE EA 2 B AR
EAFTERIZIRE, RAALERE,

The uniqgue sensing system of the radar gun can be specifically
used to compensate the cosine error of the vertical direction from

the radar gun to the target, without manual setting.

BN IR 1 f/s (0.3 m/s)
Minimum speed 1f/s (0.3 m/s)
N & 45 B 5% of reading

Measuring accuracy 5% of reading
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B RRB EZE
2 5.2 EIEE&E‘C,,“, IEiMhig& Non-contact current monitoring device

(2) B F ik iR & B Radar point flow measurement device

O RREFERAMAERE: ZLHHRE, ESAAFARKR, AR, SETE. FTHRE F%@iwﬁﬁﬁﬁvw
, REES LR P EHRZ G @AT R MNfGELE 25BN, —&A)T0.3m/s. 0.5m/s,

According to the Doppler principle, it is suitable for cross-river bridges, riser trusses, cableway travelers, and cross-river trusses,
especially suitable for cross-sectional flow monitoring and high flood emergency monitoring in mountainous areas with medium

and high water levels. Minimum flow rate: 0.5m/s.

LSS

Bridge installation

WBEITE
Cableway traveler

N )
i, __y," o
a5 A 4

AVZERIREES

Riser truss
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B RRB EZE
2 5.2 EIEE&E‘C ks MiZs Non-contact current monitoring device

(3)Miz2F A Side scanning radar

MiEEFRAMNREE: RAFERXTESEHHK,

Scanning radar flow measurement device according to the Doppler principle
) iRR: 0.2m/se Minimum flow rate: 0.2m/s.
XA TAESRECE:  400.150/406. 000 MHz 4% F — /M908 T4

Range of equipment operating frequency: 400. 150/406. 000 MHz, select one of the frequency points for operation

. am i ‘_[‘
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EFIKEIRSHE TR AER

2.6 TiEFBESMSoil Moisture Content Monitoring

W, BEEETHWARAFTNEL. AlF, BEEEEGFI,
Soil moisture, means the moisture in the soil, which is suitable for plant growth and development and means the condition of soil moisture.
A KRE=AKHSET/IETF L E X100% Soil moisture content = moisture weight /weight of dried soil X 100%;

e FJLERIE ATk  the following principles and methods

1) BTk Drying method

2) W&k Resistivity method

3) R * Negative pressure method
4)F F ik Neutron method

5) 3R 3% R4 ik Frequency domain reflection method (FDR)
6) B 3% B AT ik Time domain reflection method (TDR)

7) B384 ik Time domain transmission method (TDT


https://baike.so.com/doc/5395763-5632922.html
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2.6.1 FDR3ilEk /e 99k 1R m i E Rk ES

FDR soil moisture monitoring sensor

[FFDR3# 1 1% 2 55
ANz ekt TR
A, HbEm sk

El A7 7 % £ iX #FFDR
HEHERSE & mILE
%, TBH AT LR,
—H R X, &
A K= £3E K
M AEANS
BERMERK, & AT
M7 — 915 2] @ o

Because the FDR soil moisture
sensor can be implemented easily in a
measuring circuit, the cost is relatively
low. At present, there are many kinds
of FDR soil moisture sensors on the
market. They are mainly classified into
two types, one is a pin type, which is
suitable for point measurement of soil
moisture; the other is a tubular multi-

layer measuring probe, which is often

used to measure a longitudinal section.

vy
P Il -1
Bannang
n
#
¥
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EFIKEIRSHE TR AER

2.6.2 TDRAJS /8T & k1B ks

Soil moisture content monitoring by TDR

Effective measurement volume

Electric equipotential lines Aluminium plates

Rl TEIFRAALTFT AN KA XL R . & R T &4 L%
ARG KRB, LEETAEI I TRAAN, 2L LB A
A K BN K0 1%, 25TR £ T2%
It is suitable for unattended operation in the field or used as routing inspection
equipment. It is suitable for the measurement of various soil volumetric moisture
contents. The soil bulk density is in the range of 1.1-1.7, and the measuring accuracy

when the soil moisture content does not exceed the saturated soil moisture content is

as high as 0.1%, and the absolute error is less than 2%.
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BFKIRLB TR RN

2.6.3 TDR5FDRLEE: Comparison between TDR and FDR

TDRAX A28 i M 52 o, Ao A2 3%
Bl & 64 1% iy 2k 5% L 69 4% b 18] 7 2 A
R, BTl R 6 1E sk AR B,
TDR & 4% #% M) & B 18] X 100 & A7, B sk
TDR#A) ® % pt, A 8 &, 12TDREX LR &
5 (RERHBRaEegttm) il
B R R N ;

FDR w B 18] ) & 9 4% & 2% i 4K T
TDRE AR, Hit, ®RREAK, HBE
FTHBRAACEET; 23 L3
89 & o Fe il B AR

The TDR technique determines the dielectric constant
by measuring the transmission time of electromagnetic
waves on a fixed transmission line in the soil. Due to the high
transmission speed of electromagnetic waves, TDR has to
accurately measure the time up to 100 picoseconds.
Therefore, the circuit cost of TDR is higher, but TDR is less
affected by soil salinity (as long as it does not weaken the

transmission of electromagnetic waves) and temperature.

The accuracy of time measurement in FDR is much
lower than that of the TDR technique, so the circuit cost is
low and the output signals can be converted to DC voltage
signals; however, it is sensitive to the salinity and

temperature of the soil.

aaaaaa

- -
£ Imaginary part of ~7
t =

dielectric constan
disturba i

encies of
ive methods TRIME-TDR real part is decreasing,

(600MHz...1,2GHz) imaginary part
Is increas!
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2.7 ileib 3 Classification of sediment

LR W ARFAREBOFFIERY, IARTRM. 45 FFaE, B,

o 2 HAR: LFRBH. RAABATHG R, k. BHEBME, THED TR, REEAKRR,
. 3 ABR: MKABY. RRAGREFTRYENORY . 5 Fhm, S5KALELKHE.

. 1. Bed sediment: The static sediment on the surface of the river bed, also known as bed load. Features: static and coarse;

. 2. Traction load: The sediment that slides, rolls and jumps along the river bed. Features: movement is intermittent, it can

exchange with bed sediment, and its speed is lower than that of the current;

. 3. Suspended load: The sediment that is carried by the current and suspended in the water and moves away from the bed

surface. Features: The particles are fine, and the speed is basically the same as that of the current.

Density, bulk density, specific gravity, particle size, fall diameter, characteristic values...
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2.7 iRV EEM Sediment monitoring

1) #&k#h kM Measure sediment by the vibration method

2) X H &MY Sediment monitoring

3) A 7 H &M Sediment measurement by the ultrasonic method

A8 B B Ak Ultrasound reflection method
A B R & Ultrasonic attenuation method

4) Rl4z% ML Isotope sand meter
5) AREXRTSZE A FHAEZM
Weighing type sediment content automatic measuring instrument

6) B4 % Image method

RRELHFH. CH, BOFSHIMALH G
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BFIKREIIRSHE TG ZER
2.7 iVl Sediment monitoring

T ELIOEMMEZE Influencing factors of the calibration experiment

Influencing factors of the calibration results

L
[ EUEBHEXR SiE0~10gL
Optical measuring Sediment Sediment ($71£12~50pm)
instrument concentration particle size

y =0.0028x - 0.1303
R*=09721

= 6
o
=
o EivEe
Influencing the accuracy of the calibration results 2 SRTANR
[}
5] 500 1000 1500 2000 2500 2000 3500 400¢

Establish a piecewise linear relation between the instrument output and the
sediment content under the conditions of different sediment concentrations and
different sediment particle size gradation
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2.8 7K[EUS Water quality monitoring

D «i&% ﬂ(% j‘%}}ﬁ '%ﬁ‘ ‘/ﬁ-» Water quality monitoring The Environmental Quality Standards for

Surface Water includes 109 monitoring parameters in total, such as five routine parameters, NH3-N, TP, lead

and mercury heavy metal. Most of them can only be analyzed in the laboratory through manual sampling.

IKEh S — (BRI TESe bxlluh

Integral box-type nine water quality parameters online monitoring station

OF &KL EfRY E % O with a complete water sample collection and

] . sedimentation system
O/uft K S 3 8 M & £ 4
O With a system for measuring nine water quality
FTAELH: RE. pH. BBE. &

ﬁﬁﬂ%%‘-’?\ f&f‘n :é‘% (TP) N 'é‘
# (TN . SERERK

parameters

Five routine parameters: water temperature, pH, DO, turbidity
and electric conductivity, NH3-N, TP, TN and permanganate

index
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3.1 #iE3k New requirements
AT K U XA KL bg3a b9 F K

The urgent needs of the current modernization of hydrology for hydrological monitoring

4 B 3h 15 M Automatic monitoring 42 % 1% M Full-factor monitoring

4 ¥ 42 15 M Full-range monitoring 2 i3 £% 15 M Full-process monitoring

—4k 4L integrated monitoring

S-SR

K H#gf& 2 M Long term stability
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3.2 XM —{F{LUSN{F =R Space-air-ground integrated monitoring system

~1000km

. A
dsat (TuI, PR PN
= @Ml DPR

~20km—|

Establish a space-air-ground nested monitoring

r H system =
| = ‘\ h) n \’L = Q- - N . ‘l . . ~100m—+-
ENARER RERORR BARERR O G s

__monitoring _ ___guarantee_ andQC | "

;E\xé )5\2‘ . F 3 T Space-based remote sensing: precipitation,
() ) = S

\2J
it =

¥x I water level, flow, snow cap, water storage

change, etc.

S22 > p oA 2 1
i 1@: -i—'%{ %f’h{: j('{:l-\ ME 7 “ Air-based remote sensing: element types:

water level, flow, water quality, etc.

. - . -~ Ground-based remote sensing:
HE B : R, KAz, i
j(\g;'i ﬁ\ i }ﬁ :’2‘? . - precipitation, water level, flow, soil water,

evaporation, water quality, etc.
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3.3 IEEHERIHALZTIIE Ongoing Development

(1) KAzBA: Water level monitoring
AMAKALH (REIZFKT)  Video water level gauge
= ¥ B89 & X K42+ : High precision radar water level gauge
#M KAzt Measuring method of inclination water level gauge
(2) ARRAE: Flowrate
SRR FRAEZBMN Flow rate monitoring by point flow rate radar
2 PEARALIAAE KA E KA High-performance video online flow monitoring
X4 B} £ 3% Ultrasonic wireless time difference method

KEAM A Ice age current measurement...
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3.3 IEEHERIHALZTIIE Ongoing Development

(3) & BN : Rainfall monitoring

#HE R EE 4] Development of weighing rain (snow)
wam EFFe, W ERR, Negivh, HIBEL (ARE) , FHHRELEFEFENETESS.
Impact of ground vibration, sand dust, wind, data drift (self correction), real-time elimination of temperature drift and pressure
signal drift.
SR EREH A T kR X5 K& Z+ Improvement of High Precision Rain Gauge
Development of siphon type high precision tipping bucket rain gauge for snow melting
— R E =41 Integrated rain and snow meter
(4) 3@75; 5 : Evaporation
SEGHERBAREAHLNEE (KPR HER)
High precision automatic monitoring device for water surface evaporation in the whole process
# R FAF KRR G AR KA 8 3h LA

Suitable for automatic monitoring of water surface evaporation in northern ice age
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3.3 IEEHFREIARZTI{E Ongoing Development

(5) R KA : Sediment monitoring

ATARFE 2 XADCPH A AR LEELRLENEZ L
Online monitoring system for suspended sediment content based on horizontal stationary ADCP
% R R A Multi bin sediment sampler

R EZ Sediment calibration
A 9 25 M ¥ Photoelectric method for sand measurement

(6) KJi: water quality monitoring
JFIL K B % ) 3& E Miniaturized water quality monitoring deviceRainfall monitoring

(7) e
=% RF A FAEA Kt 3E B HLReal-time data assimilation for 3D hydrodynamic models
% & 1% M4z 8 &4 5 & F Multi-source monitoring information fusion and application
¥ F & & K X 3kDigital twin hydrological station
— kAL B2 & 35 M) & E Integrated emergency monitoring device

1= & # J& Measurement and traceability
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Thank you for listening

Contact Person: ZSH
Mobile Phone: +8613645189495
Tel Phone: 025-52898316
WeChat ID: 13645189495
Email: liniegui@nsy.com.cn

IKFIEBEIETKFIK S B ENICiR R

Nanjing Research Institute of Hydrology & Water Conservation Autoration,
Mnistry of Water Resources, PRC



mailto:chenzhi@nsy.com.cn

